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Executive Summary 
 
Lack of integration remains a key barrier to the use of precision agricultural technologies. 
Precision irrigation relies upon the capture and analysis of multiple sets of data from various 
sensors and databases. As a foundational element of its Agricultural Irrigation Initiative, the 
Northwest Energy Efficiency Alliance (NEEA) brought together industry stakeholders to 
develop an agreed-upon set of data exchange standards1 for the transmission of data necessary to 
develop, execute, and record a precision irrigation plan.  
 
Together with NEEA, the industry stakeholders decided to initiate a data standards development 
project within AgGateway called the Precision Ag Irrigation Leadership (PAIL), a non-profit 
organization focused on helping growers, ag retailers, and supply chain partners capture, transfer, 
and manage data. The goal of the PAIL project is to provide an industry-wide format that will 
enable the exchange and use of data from irrigation management systems, which are currently 
stored in a variety of proprietary formats. Whenever possible, the PAIL project adopts existing 
data standards, such as the United Nations Economic Commission for Europe (UNECE) 
Recommendation No. 20, Codes for Units of Measure. 
 
The project has included vendor and grower participant companies, each of which has paid fees 
and provided employee time in order to complete the work. NEEA has funded the project 
manager position to keep the project focused and moving forward. 
 
To date, the PAIL project has completed Phase One of this project: writing data standards for 
collecting field information, such as soil moisture and weather conditions and forecasts, as well 
as for center pivot operations and reporting. The PAIL team is in the process of submitting these 
standards to the AgGateway Standards and Guidelines Committee in January, 2015. Once 
approved there, the standards will be published for comment and submitted to the American 
Society of Agricultural and Biological Engineers (ASABE), a standards body that works with 
international standards organizations such as the International Organization for Standardization 
(ISO). Working through AgGateway and ASABE increases the likelihood of industry 
stakeholders adopting the PAIL data standards. Several PAIL participants stated at the 2014 
AgGateway annual meeting that they plan to adopt the PAIL data standards as quickly as 
possible.  
 
Phase Two of the PAIL project will focus on working with industry stakeholders to test and 
promote the data standards developed to date, and on developing and testing the next set of data 
standards. 
 
This report is one in a series of twelve reports addressing particular areas of NEEA’s 
Agricultural Irrigation Initiative. All twelve reports are available at http://neea.org/reports.  
 
 
 


                                                 
1 For simplicity, referenced as “data standards” throughout this report 
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1. Introduction 
 
Technology has come a long way in helping growers to irrigate their land more efficiently. 
Growers can invest in technologies such as soil mapping, installation of various types of 
pumping plants and flow meters, soil sensors, putting Variable Rate Irrigation (VRI) systems 
on center pivots, and can even tie some of these together through software applications and 
communication. However, few of these tools actually communicate effectively or efficiently 
with one another between brands. 
 
Key strategies for improving these inter-brand communications include the development of a 
common set of data standards for agricultural technologies – work that is currently underway 
and that forms the basis of this report. These data standards can assist utilities in providing 
more energy efficient technologies to their key customers so that they can use water and 
electricity more effectively. 
 
Given the industry-specific and scientific natures of some terms used in this report, please refer 
to the AgGateway AgGlossary (http://agglossary.org/wiki/index.php/main_page) for 
definitions. 
 


1.1. Data Standards in Precision Agriculture 
Data standards are documented agreements on the representation, format, definition, 
structuring, tagging, transmission, and use of data. They provide a consistent way in which 
data are sent and received from one device to another device. As an analogy, all individuals in 
the United States address mail envelopes in the same way; confusion would reign if some 
customers transposed the lines for the street address, the recipient’s name, or the zip code. 
Likewise, if a company such as Amazon had to deal with different versions of order forms for 
each of its customers, its operational efficiency would be challenged.  
 
The irrigation equipment industry currently experiences this type of variation in representing 
data. Precision agriculture technology has provided many tools to help growers irrigate their 
land more efficiently. Growers have adopted these new tools over time, and their equipment 
inventory often consists of different brands or even generations of the same brands.  
 
These tools rarely work together well. Each proprietary tool sends pieces of data such as soil 
moisture, weather, or water measurements in its own way. This lack of consistency among tool 
data formats greatly hinders agronomists’ and growers’ abilities to quickly and cost-effectively 
synthesize information in order to recommend irrigation schedules and prescriptions. They 
must expend extra effort to bring the information together, which impacts growers. Improving 
the capabilities for sharing data among these tools will reduce users’ required levels of effort, 
increase adoption, and lead to greater water and energy efficiency through improved accuracy 
and precision of irrigation management.2 The use of data standards in improving precision 
irrigation tools can ultimately improve yield and crop quality.  


                                                 
2 NEEA’s research in this Initiative to date supports the claims and recommendations in this report; however, 
readers should consider them advisory/ directional. The demonstration and exploratory natures of much of 
NEEA’s research by design limits the ability to generalize to all users or all members of other stakeholder groups. 
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The Precision Ag Irrigation Leadership (PAIL) project, a data standards development project 
within AgGateway,3 is developing data standards to enable the transmission and receipt of 
weather, soil moisture, and other relevant data, currently stored in a variety of proprietary 
original equipment manufacturer (OEM) formats, in an industry-wide format that can be used 
by irrigation data analysis and prescription programs. Making such standards reality requires 
the development of working relationships among the various vendors, including irrigation 
consultants, hardware manufacturers, and software service organizations. 
 


1.2. NEEA’s Role 
The Northwest Energy Efficiency Alliance (NEEA) is an alliance funded by more than 140 
Northwest utilities and energy efficiency organizations in Idaho, Oregon, Montana, and 
Washington working to accelerate the innovation and adoption of energy-efficient products, 
services, and practices in the Northwest. NEEA, recognizing the potential energy savings and 
benefits of data standards to the region’s growers and its utilities, undertook the important task 
of launching the Agricultural Irrigation Initiative with the goal of reducing agricultural 
irrigation energy use by twenty percent by 2020. Multiple vendors participated in NEEA’s 
initial Agricultural Irrigation Initiative meeting in November, 2011. From that base, NEEA 
began an active outreach campaign to involve additional equipment manufacturers and 
software service providers. 
 
The working PAIL project began when NEEA hosted a meeting at the Irrigation Association 
Conference in November 2012, at which the team presented preliminary work on business use 
cases. At that meeting, NEEA and the vendors decided to house the data standards work within 
AgGateway. With support and leadership from NEEA as part of its Agricultural Irrigation 
Initiative, the group of companies working together as the PAIL project has been collaborating 
to develop data standards to enable interoperability among the various hardware and software 
components of a precision irrigation system. 
 
This data standards report describes NEEA’s and PAIL’s activities and progress toward 
completing these standards. It is one in a series of twelve reports addressing specific areas of 
NEEA’s Agricultural Irrigation Initiative, all of which are available at http://neea.org/reports. 


 
The data standards work began at the same time as the NEEA Agricultural Irrigation Initiative 
demonstrations started their second year. In many ways, the concurrent performance of the data 
standards work and the NEEA demonstrations proved beneficial. The demonstrations provided 
a real-life “blueprint” that helped the PAIL team to determine which datasets were required 
and how they would be used; the data standards work helped to develop trust and cooperation 
among the vendors. If issues arose with equipment during the demonstrations, the NEEA team 
was able to get rapid responses via the members of the PAIL team. 
 


                                                 
3 AgGateway is a non-profit organization focused on helping growers, ag retailers, and supply chain partners 
capture, transfer, and manage data. 







Ag Irrigation Initiative: Data Exchange Standards 
 


NEEA - 3 
 


Participation and recruitment of pivot manufacturers required ongoing effort from NEEA. 
NEEA has to date funded a project manager position for the PAIL effort, which allowed a 
neutral voice for project coordination and management. NEEA has been able to involve 
providers of the following in this data standards work: 
  


 Center pivots 
 Sprinklers, emitters, and sprayers  
 Soil moisture monitoring equipment and systems  
 Soil mapping  
 In-field weather stations  
 Precision agriculture decision support system providers 
 In-field eddy covariance systems  
 Farm Management Information Systems 


 
Vendor representatives at NEEA’s Technical Advisory Group (TAG) webinar on October 3, 
2014, clearly indicated that without NEEA’s leadership, they would be unlikely to sit down at 
the same table to develop these common standards. However, more work remains to complete 
the data standards for center pivot irrigation and to support other irrigation technologies 
whereby the regional utilities can realize gains in energy efficiency in the agricultural sector.  
 
Table 1 lists the companies participating in the PAIL project as of December 2014.  
 


Table 1. PAIL Vendor Participants 
Ag Connections Lindsay Corporation (Zimmatic) 
Agrian MapShots 
AgSense Monsanto 
Campbell Scientific Observant 
Crop IMS OnFarm Systems 
CropMetrics Ranch Systems 
Decagon Simplot 
FirstWater Ag Valmont (Valley) 
Irrinet  Wysocki Farms 
IRROMETER ZedX, Inc. 
John Deere Water  


 
 
Team Makeup 
Due to the variety of types of equipment and interest in accelerating progress, the PAIL team 
divided into sub-team working groups, which included: 
 


• Inbound Field Data 
• Remote Data 
• Setup and Configuration Data 
• Work Order to Pivot Data 
• Work Record (aka As-Applied) Data 
• Glossary and Ontology 
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Companies provided participants to the project based on their areas of expertise. The PAIL 
team expected participants to have technical knowledge of the manner in which their 
companies currently handle data exchange, as well as sufficient knowledge of their companies’ 
business models to make recommendations that could be supported by their companies. 
 


1.3. Information That Growers Need for Irrigation 
In order to make the data standards relevant, the PAIL project team identified the types of 
information that growers and irrigation consultants will need as they plan, execute, and 
evaluate their irrigation practices. As Figure 1 illustrates, these include: 
 


 Creating a crop plan and supporting irrigation plan 
 Executing the irrigation plan, given the current soil and weather conditions 
 Recording and reporting results, with an eye to improving the next year’s plan 
 Managing the irrigation equipment as a farm asset 


 
Figure 1. Information Requirements Supported by PAIL 


 
 
 


1.4. Progress to Date (January 2012 through December 2014)  
The PAIL team has completed the following deliverables: 
 


 Business and technical use cases, including description of processes supported by the 
messages that arise from PAIL  


 Datasets and definitions 
 Glossary of terms used in this project (lists and definitions) 
 Agreed-upon units of measure for reporting the data  
 Schema describing messages for retrieving data from the field and for sending 


prescriptions to the field 
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 Object models for describing the relationships among datasets as they are moved from 
one device to another 


 PAIL Communication Plan and presentation of PAIL project and data schemas at 
multiple venues, such as the Irrigation Show, ASABE, and InfoAg conferences 


 Alpha testing of data schemas in two controlled environments (see Section 2.2.5 for 
details) 


 
1.5. Project Approach  


The PAIL project now resides within AgGateway’s Water Management Group. AgGateway is 
a non-profit consortium of over two hundred companies focused on helping growers, retailers, 
manufacturers, and supply chain partners reduce the cost and frustration of managing complex 
data in today’s agricultural industry. Companies that want to participate in PAIL must join 
AgGateway and provide additional funding for the project. 
 
The PAIL team has ratified three important guidelines: 
 


1. Adopt existing standards and guidelines wherever possible 
2. Protect proprietary data flows where necessary 
3. Allow for new extensions to the data standards as new technology solutions evolve 


 
While no common process exists for developing data standards, PAIL has taken the approach 
shown in Figure 2 below. While the diagram indicates a smooth linear progression, the work 
frequently required multiple iterations as team members gained new insights.  
 


Figure 2. Data Standards Process Flow 


 
 
 
Section 2.2 of this report (Activities and Output by Process Stage) provides more detailed 
descriptions of the stages and the outputs of the above processes. 
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2. Overview of Project Findings 
 


2.1. Data Standards Accomplishments and Deliverables 
The PAIL project succeeded in developing data schemas and formats for inputs into, and 
outputs from, irrigation decision support systems. Figure 6 in Section 2.2.3.1 shows the PAIL 
data flows. Completed data schemas and formats include: 
 


 Irrigation system (not restricted to pivots) setup, configuration, performance 
specification 


o Location and geometry of the irrigation system 
o End gun, corner arm specification  
o Flows and pressure 


 
 Field and environmental information 


o Location 
o Soil conditions 
o Local and regional weather conditions and forecasts 


 
 Irrigation system operation, control, and status 


o Schedules (how much application and when) 
o Irrigation work orders to drive pivot controllers 
o Error reporting  
o Reporting on how much, and where, water was applied 


 
2.2. Activities and Output by Process Stage 


This section details the six process stages and output outlined earlier in Figure 2. 
 


2.2.1. Formation 
 


2.2.1.1. Business Use Case 
NEEA developed preliminary business use cases in preparation for a November, 2012 data 
standards meeting in Orlando, Florida. Figure 3 below provides an example from one of the 
business use cases. The profiles provided the basis for defining the scope and charter for PAIL, 
as well as for developing the technical use cases.  
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Figure 3. Grower Scenario Used for Business Case 


  
 
 


2.2.1.2. Project Charter 
AgGateway’s Board of Directors approved the PAIL Charter in April, 2012. Companies 
wishing to participate in the PAIL project signed letters of commitment and contributed to the 
funding of the project. 
 


2.2.1.3. Recruitment 
NEEA recruited vendors from major irrigation equipment manufacturers. Many of these 
vendors, such as AgSense, Valmont, Lindsay, Decagon, and CropMetrics, were already 
participating in the NEEA demonstrations.  
 


2.2.2. Specialty Deep Dives 
 


2.2.2.1. Technical Use Cases 
In this stage, subject matter experts developed technical use cases to document the data 
requirements for an integrated irrigation system. The PAIL team started with four specialty 
sub-teams: 
 


 Setup and Configuration 
 Inbound Data from the Field (soil sensors and field weather stations) 
 Work Order Data 
 As-Applied Data  
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The sub-teams began developing technical use cases in order to identify the types of data that 
would be needed. Figure 4 illustrates a typical starting point for developing a technical use 
case.  
 


Figure 4. Example of a Technical Use Case Starting Point 


 
 
 


2.2.2.2. Datasets and Definitions 
Each sub-team next defined the datasets for which they would adopt or develop standards, an 
example of which appears in Figure 5 below. 
 


Figure 5. Example of PAIL Datasets 


 
 
 


1 


• Who initiates the action? Who else takes part (stakeholder)? 
• What assumptions are in place?  
• What are the pre-conditions that must take place? 
• What is the sequence of events for a successful outcome (Main Success Scenario)? 
• Are there alternative paths (extensions)?  
• What are the indicators of a successful outcome? 
• What are the post-conditions after the action is complete? 


Primary Actor = 
Irrigation Consultant 


Stakeholder = 
Field Weather Station 


Monitor 
Soil 


 Input 
Weather 
Forecast  


 Generate 
Irrigation 
Schedule 
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2.2.3. Integration Work 
Once the PAIL team completed the use cases and defined the key datasets, the team members 
diagrammed a high-level view of data flow that identified which datasets would be in an open, 
PAIL format and which would remain proprietary. This was a breakthrough activity; all of the 
participating vendors aligned on which data they would allow to be open and which they would 
keep private for competitive reasons.  
 


2.2.3.1. High-Level Flowchart – How Information Moves through the System 
In Figure 6 below, the green arrows represent data that is sent in the PAIL format. Red arrows 
indicate data that is kept proprietary. Starting from the lower left: 
 


 An irrigation advisor can request data from a number of sources and have it sent either 
through a third-party data acquisition system or directly to a Farm Management 
Information System (FMIS).  


 The advisor can either use that data within his/her own device or send it to a decision 
support system that may be used to collect and analyze the data and to provide a 
recommendation for an irrigation schedule or prescription.  


 Once the recommendation is approved by the grower, the advisor can create a work 
order in PAIL format and send it to a pivot or pivot controller.  


 A data schema conversion tool converts the PAIL work order to a machine task in 
proprietary format.  


 Once the irrigation program is executed, the advisor or a third party can obtain a work 
record of how much water was applied, as well as where and when it was applied. The 
historical record is kept in proprietary format. 
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Figure 6. PAIL Data Flow 


 
Notes: Green arrows indicate open standards. Red arrows indicate flow of proprietary data. 
AgGateway is launching a new project to enable software plug-ins that vendors can use for 
conversion between the PAIL open standard and their proprietary systems. 


 
 


2.2.3.2. Irrigation Terminology, Definitions, and Their Ontological 
Alignment 


The PAIL team submitted terms for inclusion in the AgGateway AgGlossary (AgGateway 
2014), aligning these with existing terms whenever possible and leveraging a great body of 
work already created. All twelve reports in the NEEA Agricultural Irrigation Initiative series 
refer readers to the AgGateway AgGlossary for definitions of terms. 
  
In collaborating with other teams at AgGateway, PAIL team members learned about 
differences in approach between the Natural Resources Conservation Service (NRCS) and the 
International Organization for Standardization (ISO) when using agricultural terms. NRCS 
typically uses agronomic terms, such as “seeding,” which are more suited to agricultural 
practices such as irrigation. ISO almost always uses machine-based terms, such as “pivot,” in 
its standards documentation. Members of the PAIL team then worked with representatives 
from ISO and NRCS to align irrigation terms that are primarily agronomic with ISO terms that 
are primarily equipment-oriented, using an ontological process to develop hierarchies for the 
terms. Bridging this gap is important for facilitating alignment of irrigation schedules and 
prescriptions with execution on equipment. Figure 7 and Figure 8 below show examples of this 
work. 
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Figure 7. Context and Structure for Agricultural Irrigation Terminology 


 
 


 
Figure 8. Ontology Alignment between NRCS and ISO 
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2.2.4. Explicit Output 
 


2.2.4.1. Data Schemas 
Each PAIL team developed a data schema to support the requested data flow. Figure 9 
illustrates an example for inbound reference data. 
 


Figure 9. Example of PAIL Inbound Data Schema 


 
 
 







Ag Irrigation Initiative: Data Exchange Standards 
 


NEEA - 13 
 


2.2.4.2. Detailed Flowchart 
Using the high-level flowchart in Figure 6 (Section 2.2.3.1) as an overall guide, the PAIL team 
next developed specific detailed flowcharts (such as the example in Figure 10) to simulate the 
data flow in support of each grower use case, an example of which is described in the 
following steps: 
 


1. A grower communicates a crop plan to an irrigation consultant 
2. The consultant gathers and analyzes relevant data (such as weather, soil, 


evapotranspiration) 
3. The consultant communicates a recommendation 
4. The grower and irrigation consultant create a work order (with an irrigation schedule 


and/or prescription) 
5. The work order is converted to machine task (ISO 11783) language 
6. A work record captures the results, which can be stored at the grower’s or consultant’s 


Farm Management Information System (FMIS) 
 


Figure 10. Example of a Detailed PAIL Flowchart 
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Offsite and inbound  data requested by consultant for recommenda on.  


Consultant 
FMIS 


3rd‐Party 
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2.2.4.3. XML Examples  
Finally, PAIL members were able to write example code that converted the data schemas to 
actual commands in the PAIL XML format.4 Figure 11 (using soil moisture content) and 
Figure 12 (using remote weather climate data) show specific XML examples; the PAIL data 
standards will include examples of these types.  
 


Figure 11. Example of Vendor's Soil Moisture Data Converted to PAIL 
XML Format 


 
Note: This image is illustrative only to show the manner in which conversion to 
XML format can simplify presentation of large amounts of algorithmic information.  


 
 


                                                 
4 XML is a computer language commonly used for machinery and instrumentation data. A “cousin” of XML is 
JSON, which provides much of this type of data in an abbreviated form. PAIL will support both XML and JSON. 
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Figure 12. Remote Weather Data Using PAIL Schema to Convert to XML 


 
Note: This image is illustrative only to show the manner in which conversion to 
XML format can simplify presentation of large amounts of algorithmic information. 


 
 


2.2.5. Testing and Verification 
 


2.2.5.1. Alpha Test 
The PAIL team conducted the Alpha tests to validate the structure and format of the completed 
PAIL data standards. The team designed the tests to determine whether the data are “readable” 
to and from an FMIS system and equipment using the PAIL data standards. Note that the team 
did not conduct the Alpha tests to validate the usefulness of the data in creating an irrigation 
work order or in generating an optimal irrigation prescription, only to validate that the data was 
readable from one source to another. The PAIL team conducted the tests in external, but 
controlled, environments at two sites (leveraging existing test facilities): 
 


 An Ag Connections testing farm in Murray, Kentucky 
 A site in Huron, South Dakota, used by AgSense 


 
Because the standards are meant to be brand-agnostic, the tests included at least two 
manufacturers for each type of sensor and center pivot. 
 
The tests focused on the following: 
 


1. Sending data from sensors and weather databases that can be read by an FMIS 
2. Sending an irrigation work order (for example, an irrigation schedule and prescription) 


to a pivot controller 
3. Receiving a work record of a completed irrigation task 


PAIL Irriga on Use Case 
Climate data organized into a schema according to standard a ributes.  


Consultant 
FMIS 


3rd‐Party 
Data FMIS 
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The results from the Alpha tests showed that soil sensors and local weather stations 
successfully sent data in PAIL format to an FMIS. The team reported the results at the 
AgGateway annual meeting in November, 2014 and to the Bonneville Power Administration 
(BPA). Because the various regional weather networks such as AgriMet and Mesonet use their 
own formats, the Alpha test team simulated output in PAIL format. Phase Two of PAIL will 
attempt to address this issue by working with the various weather networks or with third-party 
vendors who consolidate and report the regional weather data to growers.  
 


2.2.5.2. Beta Test 
The PAIL team will begin Beta (field) testing for this project in the spring of 2015. Some of 
these tests may be implemented in the Northwest. 
 


2.2.5.3. Refinement 
While the Alpha tests were underway, the test team was able to identify issues in the XML 
code. These issues have been addressed and the data schemas updated on the PAIL wiki on the 
AgGateway site. Additionally, the tests have required the development of application 
programming interfaces (APIs) in order for the data to be sent to and received by the FMIS. 
The test team will recommend these APIs as first drafts that can be made available as part of 
the PAIL standards. 
 


2.2.6. Submission 
The PAIL team is in the process of submitting Phase One of the data standards to the 
AgGateway Standards and Guidelines Committee. That committee will work with the PAIL 
team to document the standards in a way that enables them to be approved by AgGateway and 
then sent to the American Society of Agricultural and Biological Engineers (ASABE) for 
approval. Note that in practice the AgGateway process is faster than the ASABE process.  
 


2.2.6.1. Document and Submit to AgGateway 
The PAIL Team will document the standards and schemas, including glossary terms and 
business rules, and send them to the AgGateway Standards and Guidelines Committee. The 
standard is posted on the AgGateway wiki for review and comments. Once it is confident that 
comments have been addressed, the Standards and Guidelines Committee will submit the PAIL 
standards to the Open Applications Group, Inc. (OAGi) for processing and publishing. At that 
point, AgGateway will also submit the standards to ASABE, following the flowcharts in Figure 
13 and Figure 14.  
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Figure 13. ASABE Submission Process, Part 1 


 
Note: Figure from (ASABE 2011) 
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Figure 14. ASABE Submission Process, Part 2 


 
Note: Figure from (ASABE 2011) 
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3. Risks and Challenges 
 


3.1. Risks 
The main risk in this project is that the precision irrigation industry may not adopt and use the 
data standards. To mitigate this risk, NEEA should support Phase Two of the PAIL project and 
assist with socializing PAIL to other industry partners and to growers. Doing so would allow 
the communication protocols to become commonplace in all of the hardware and software 
associated with precision agriculture, and would promote the efficient use of water and 
electricity while improving profitability for growers and the market supply chain.  
  


3.2. Challenges 
This project has experienced several challenges during its life to-date. 
 
Volunteer Time 
The reality of working on data standards is that it is essentially a “volunteer” task performed by 
managers and specialists in companies and universities. Participating companies must continue 
to see the value of their participation in data standards development if they are going to 
continue to commit time and resources to the work. Having a consistent, neutral project leader 
has helped to keep the project on track and has provided the necessary perspective of value to 
all the industry stakeholders. 
 
Limited Participation from Pump Manufacturers 
The team has also experienced difficulties in getting active participation from pump 
manufacturers. Although the Hydraulics Institute publishes data standards, companies must 
pay to use them – contrary to the philosophy of having the PAIL standards free and open to all. 
One of the major pump companies has stated its intention to join the PAIL project for the next 
phase. In addition, a pumps expert from Valmont joined the team in August 2014 and should 
help to accelerate progress. 
 
Different Formats Used by Regional Weather Systems 
Multiple weather reporting systems, such as AgriMet and the California Irrigation 
Management Information System (CIMIS), each has its own formats and measurements for 
reporting long-term and historical weather data. PAIL should undertake a next step of reaching 
out to these organizations and convincing them to align on a common set of reporting formats 
and definitions.  
 
Need for Value to PAIL Members 
The PAIL effort must always provide value to the precision irrigation industry as a whole, as 
well as to the individual organizations participating. This value can come in the forms of 
reduced costs, reduced complexity, business expansion, and/or new markets. Should the value 
cease to exist, the entire group has the potential to disband.  
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4. Lessons Learned, Next Steps, and Value of Findings 
 


4.1. Lessons Learned 
 
Value Proposition for Growers 
Growers are inundated with many types of data. NEEA interviewed six growers in 
Washington, Oregon, and Idaho by phone and in person between April and August, 2014. 
Their responses informed the following emergent themes: 
 


 Growers spend too much time trying to sort through data that comes to them through 
different portals or websites 


 Each piece of farm equipment not only sends its own data, but does so in a different 
format, through its own data portal 


 User interfaces vary, and many are difficult to understand 
 The issues above hamper the conversion of data to meaningful, actionable information 
 Using a mixed fleet (different brands) of equipment compounds the issues above 


 
Data Standards Provide an Opportunity for Industry Collaboration 
During PAIL team meetings, companies that normally competed with each other in the 
marketplace began discuss areas in which they had similar approaches and those in which they 
differed. These conversations enabled them to identify areas in which taking a common 
approach to data standards would be beneficial and would help to increase market adoption, 
while not compromising proprietary approaches where necessary. 
  
The Need to Manage Real-Time Data Is Only Going to Increase  
From soil mapping to irrigation management to inventory and supply chain management, 
precision agriculture is ever more dependent on the automated capturing, transfer, and 
management of data. Soil mapping, crop, and weather data are especially relevant for precision 
irrigation. Farms are under increasing pressure to be able to track food products from field to 
grocery shelf, including tracking their application of water and chemigation on a specific crop 
in a particular field (as part of their reporting in traceability and chain of custody). Data 
standards that enable the free flow of data are fundamental in allowing growers and vendors 
alike to manage data and to make better decisions that use less water and energy resources 
while protecting yield. 
 
Precision Soil Sampling is Gaining Importance 
Although the field of soil sampling and testing has existed for many years, its importance is 
currently on the rise. The success of precision irrigation (variable water application) and other 
farming technologies largely depends upon the accuracy of soil-test-based water and fertilizer 
recommendations. Given the emergence of a number of new techniques for real-time sampling, 
finding a common way to report these data will help provide integrated solutions that derive 
from these data. 
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4.2. Next Steps 
 
Beta Testing 
PAIL will begin Beta (field) testing in the Northwest in the spring of 2015, at sites yet to be 
named. The PAIL team will conduct one or more tests with growers and irrigation consultants 
taking part, and will provide documentation and/or training to the participants. The purpose of 
the Beta test is to evaluate the usefulness and usability of the data standards. Feedback from 
this second round of testing will allow the PAIL team to: 
 


 Make user-led modifications to existing functionality 
 Capture any ideas for additional functionality that can be implemented at a later date 
 Resolve any other bugs or performance issues that would prevent a fully signed-off 


official release of the data standards to ASABE 
 
PAIL Phase Two 
NEEA and the PAIL leadership team met August 11, 2014 to review the results of the first 
phase of the PAIL project and to define the second phase. Phase Two of the data standards 
project will focus on socializing the data standards developed to date, and on developing and 
testing the next set of data standards for: 
 


 Pump systems 
 Flow monitoring 
 Ag Weather Networks (Alignment with AgriMet, National Oceanic and Atmospheric 


Administration (NOAA), and CIMIS) 
 Field scouting 
 Work orders (coordination with AgGateway’s Standardized Precision Ag Data 


Exchange Project (SPADE)) 
 Exploring other irrigation delivery methods to make sure that standards can be 


deployed for multiple delivery systems (fixed, drip, and smaller-scale agriculture) 
 
API 
When the PAIL project started, participating companies did not want to develop a common 
application programming interface (API) for sending data into and out of an irrigation decision 
support system. Now that the PAIL project has defined some of the data standards, several of 
the vendor participants are seeing the value of such a common API.  
 
PAIL is working closely with a new AgGateway committee called ADAPT (Ag Data 
Application Programming Toolkit5) by providing input into defining data object models. 
Whereas data schemas show how datasets move, object models describe the relationship 
among datasets as they move. The end result will be a collection of tools comprised of an 
open-source agricultural data model, a common API utilizing that data model, and data 
conversion tools. Participating FMIS companies would be responsible for completing their 
own implementations of mapping the common objects to their FMIS data models. 


                                                 
5 Formerly known as SPADE 2 
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PAIL is now an official ASABE project (Standard X632). As PAIL Phase One reaches 
completion, the PAIL team will submit the data schemas to the AgGateway Standards 
Committee for review and approval. That committee will in turn submit the data standards to 
ASABE for approval.  
 


4.3. Success and Exit Strategy 
As noted above, several of the PAIL participants have stated that they are ready to start 
incorporating Phase One of the PAIL data standards. The exact timing will vary based upon 
each individual company’s product road map. Although companies have not yet revealed those 
exact dates, the standards will likely be available in the marketplace by the end of 2015.  
 
The PAIL team estimates completing Phase Two of the data standards development by end of 
November 2015. The team should be able to leverage many of the data formats and schemas 
developed in Phase One in Phase Two as well. After completion of Phase Two, the PAIL team 
will submit those standards to the AgGateway Standards and Guidelines Committee, which 
will, in turn, submit them to ASABE. That step in the process may trigger the end of NEEA’s 
direct involvement and sponsorship of the data standards development for precision irrigation.  
 


4.4. Value of Findings 
As weather-related droughts intensify in the western states, so does the need for increasingly 
careful irrigation that uses data such as plant available water (PAW). In addition, governmental 
and regulatory agencies are demanding a more accurate accounting of agricultural water usage. 
Less available water will result in greater strains on agricultural irrigation and will likely 
increase energy demand in situations requiring the pumping of irrigation water.  
 
Enabling a free flow of real-time information to growers will allow them to efficiently capture, 
use, and report data from a mixed fleet of irrigation equipment in order to facilitate more 
efficient use of water and energy.  
 
PAIL data standards enable growers and irrigation consultants to more effectively plan, 
manage, and report irrigation applications. 
 
For vendor participants, the data standards work provides three main advantages: 
 


1. Financial Benefits: By reducing the time and effort currently required of growers to 
interact with multiple vendor products, vendors increase the likelihood of purchase of 
their irrigation products and services by removing the barrier to growers of having to 
learn multiple data systems.  


2. Technological Benefits: Vendors can enable their equipment or software to interact 
with an irrigation application without having to rewrite specific code every time a 
partner’s software program or application is changed. 


3. New Market Opportunities: Working in partnership or in short-term alliances, vendors 
can create new market opportunities with data-driven products and services.  
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While Phase One of the PAIL project has focused on center pivot irrigation, growers and 
vendors can leverage these data standards to other forms of irrigation such as linear, fixed 
lines, rolling wheel, and drip. 
 
In a PAIL leadership meeting on October 24, 2014, Andy Smith of Valmont said, “Because of 
the PAIL project, in precision irrigation today, moving data successfully is now a priority 
instead of a nuisance.”  
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Executive Summary 
 
Market adoption of precision irrigation practices and technologies requires acceptance and use 
by growers within the contexts of their farm operations and agronomic practices. While these 
technologies offer the promise of improved yield and corresponding savings in energy and water 
costs, they also come with the burden of time and effort for the growers to implement. Some 
precision agricultural analysts have stated that these technologies have often been developed 
without considering the knowledge levels, skills, and abilities of growers and service providers 
to effectively and economically manage these tools (Sadler et al. 2005). In addition, the 
equipment is often expensive and the economic returns from adopting these technologies have 
not been easy to consistently demonstrate. 
 
Many of the solutions today require significant time and expertise to install, use, and to measure 
the benefits from their usage. Opportunities exist to improve the grower’s experience with these 
solutions by saving them time and effort. These improvements can be in the form of hardware 
integration, software integration, and user interfaces.  
 
As part of its Agricultural Irrigation Initiative, the Northwest Energy Efficiency Alliance 
(NEEA) conducted a series of market activities to reduce irrigation energy use by identifying a 
product solution for center pivots that enabled integrated precision irrigation technology. The 
NEEA study team’s market activities included multiple visits to growers who participated in 
Initiative demonstrations on precision irrigation delivery systems during the 2014 season.  
 
Precision irrigation is a particularly intricate area for improving the grower experience, because 
the solutions involve the integration of a range of hardware devices, such as soil sensors, weather 
stations, data loggers, and pivots. These must be integrated with data sources and software 
solutions in order for a grower to use a precision methodology for irrigation.  
 
Rather than taking a hardware-centric view that prioritizes selling pieces of equipment,  
Industry stakeholders such as manufacturers, solution providers, and service organizations are 
better served by taking a “grower-centric” point of view when designing, developing, marketing, 
and supporting the integration of components that make up precision irrigation solutions. 
 
This report outlines the key factors that impact the likelihood of growers adopting an integrated 
irrigation solution for precision agriculture. It is based on the simple proposition that the value of 
changing an agronomic farm practice and related farm operations must result in a positive net 
benefit for the grower, and that the experience has to be easy enough so that the grower does not 
revert to old practices. 
 
This report is one of twelve in a series addressing specific areas of NEEA’s experiences during 
the three years of its Agricultural Irrigation Initiative. All twelve reports are available at 
http://neea.org/reports.  
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Vendors designing precision irrigation solutions should keep these key considerations in mind: 
 


 Reduce the amount of time and difficulty of installing and operating equipment 
 Make information displayed on computers, laptops and mobile devices easy to read and 


interpret 
 Design products and services so that growers can start with part of a solution and 


continue building 
 Where feasible, partner with other vendors to provide a seamless experience across 


multiple brands of products 
 Use standards to provide a consistent experience across multiple brands of equipment 
 Provide transparency as to how a grower’s data will be used and shared 
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1. Introduction 
 
The Northwest Energy Efficiency Alliance (NEEA) is an alliance funded by more than 140 
Northwest utilities and energy efficiency organizations in Idaho, Oregon, Montana, and 
Washington working to accelerate the innovation and adoption of energy-efficient products, 
services, and practices in the Northwest. In 2011, NEEA launched the Agricultural Irrigation 
Initiative with the goal of agricultural irrigation energy use by twenty percent by 2020 through a 
series of market activities to test and promote a product solution for center pivots that enabled 
integrated precision irrigation technology. 
 
As part of these market activities, the NEEA study team conducted multiple visits to growers 
who participated in Initiative demonstrations on irrigation delivery systems during the 2014 
season. Some growers used Precision Flat Rate (PFR) irrigation, while others used combinations 
of PFR, Variable Speed Irrigation (VSI), and Variable Rate Irrigation (VRI).  
 
NEEA also conducted unstructured phone interviews with growers using the PFR solution to 
learn about their experiences using the PFR software on their tablets and mobile devices. The 
“first-hand” experience for this report comes from those interviews and from the observations of 
growers, as well as from input NEEA received during conversations with pivot manufacturers. 
The NEEA technical team also provided feedback as its members interacted with the growers 
and analyzed the ease of use of various pieces of equipment and software.  
 
This report is one of twelve in a series addressing specific areas of NEEA’s experiences during 
the three years of its Agricultural Irrigation Initiative. All twelve reports are available at 
http://neea.org/reports. 
 
The grower experience is a blend of the grower’s physical encounters with the equipment and 
services compared against the grower’s expectations across all moments of contact with the 
irrigation solution’s marketing, irrigation planning, equipment setup, use, and support. Growers 
that the NEEA team interviewed said that while they do not particularly care about NEEA’s 
mission to save energy, they do want to farm more profitably and/or sustainably. At the end of 
the day, most growers care about the basic financials of farming: “Am I going to get enough yield 
to make my profit goals?” 
 
Growers accrue positive experiences by interacting with solutions that consistently meet or 
exceed their expectations of how easily and completely they should work. The agricultural 
market is highly referential. Growers want to know: “Did it work for my neighbor? Show me the 
results. Let me see it in action.”  
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In a 2014 survey, researchers at the University of Florida questioned growers on their “adoption 
attitude,” or their self-perceived willingness to adopt new technologies. A majority (62%) of 
these grower-respondents chose the response “I normally wait to see others' success with new 
technologies and production methods.” The survey researchers labeled those respondents “coat-
tailers.” Based upon other responses to this question, the researchers termed approximately 18% 
of the respondents “early adopters” and roughly 13% as “slow-to-adopt.”1 
 
These survey findings imply that most growers are more comfortable basing their technology 
adoption decisions on the results their earlier-adopting neighbors experience with a particular 
technology. Even though agriculture is carried out in wide-open spaces, its practitioners 
constitute a tight-knit community. 
 
Given the industry-specific or scientific natures of some terms used in this report, please refer to 
the AgGateway AgGlossary (http://agglossary.org/wiki/index.php/main_page) for definitions. 
 


1.1. Key Factors in Willingness to Adopt New Irrigation Practices 
Based upon the grower interviews and site visits, the NEEA team discovered certain key factors 
that have major impacts on whether or not a grower will choose to adopt new irrigation practices. 
These factors, which are fairly typical for adoption of any new technology practices, include: 
 


 Motivation of the grower to change current practices (The pain of change has to be less 
than the pain of staying the same) 


 Clarity of the value proposition (The service clearly states what is in it for the grower) 
 Hassle (The change should not add cost, difficulty and/or time) 
 Anxiety regarding harvest yield, data privacy, and other considerations  


(To what extent will the grower’s anonymity and privacy be maintained) 
 
1.1.1. Motivation to Change 


In the Northwest, growers are seldom motivated to change their irrigation practices simply to 
reduce water or energy use. NEEA and vendor partners often heard “Better to overwater rather 
than to get behind” from growers. In order to mitigate this attitude, industry stakeholders (such 
as vendors, manufacturers, NEEA, utilities, and extension agents) should demonstrate to growers 
a solid, easy-to-understand return on investment for new irrigation practices. The growers most 
likely to adopt new irrigation practices have one or more of the following characteristics: 
 


1. They have a requirement or a compelling need (either through natural causes or through 
government regulations) to reduce irrigation water use 


2. They generally must manage multiple brands of equipment 
3. They already have a sophisticated level of farm management practices 
4. They have one or more employees dedicated to farm data management and integration 
5. Their overall attitude toward farming technology is forward-directed 
6. They are trying to reduce overall costs (labor and any other inputs) to increase 


profitability 


                                                 
1 Six percent did not respond to the question. 







Ag Irrigation Initiative: Grower Experience 
 


NEEA - 5 
 


 
The first two characteristics begin to address specific pain points that growers may have. The 
opportunity to save a few dollars in energy costs may be an insufficient motivator for growers to 
spend the money or to take the necessary time and effort to implement a new solution. The more 
strongly that a market entity such as NEEA can connect its solutions to the growers’ pain points, 
the higher the likelihood of adoption. 
 


1.1.2. Clarity of the Value Proposition 
While growers in the Northwest are always interested in reducing their costs, the costs of energy 
and water seldom make the top of their lists. Even when they see the advantages of lowering 
these costs, selling them on the additional time and effort required to analyze soil, weather, and 
other data is a tall order.  
 
The premise of using less water and energy without sacrificing yield and profit is dependent on 
multiple pieces of equipment and data coming together. Of all the items in which growers can 
invest, the industry stakeholders must convince them of the benefits of investing in new 
irrigation practices. Ideally, they should present the value proposition as an “elevator pitch” 
specific to the grower’s situation, hitting pain points as described above. An example value 
proposition for growers who need to reduce the amount of water they use for irrigating crops, 
perhaps due to water district restrictions, might be “The integrated ag irrigation system lets you 
cut back on water usage without sacrificing yield and profitability.” The motivation in this value 
proposition focuses on water rather than on energy usage per se, as most growers in the 
Northwest do not see energy costs as a problem to be solved. 
 


1.1.3. Hassle (Time and Difficulty) 
While many growers are technologically savvy, they have neither the time nor the patience to 
“fool around with technology.” Solutions that demand a large amount of time or that present 
difficulties in execution, including setting up equipment such as sensors and probes or dealing 
with telemetry and other bandwidth issues over an uneven landscape, are likely candidates for 
abandonment by growers. 
 
Complicating this situation is the fact that designing and selling technology solutions to the 
agricultural market is difficult, as each grower’s situation may require a unique solution with a 
high degree of customization so that the solution can fit within their existing farm management 
practices. An off-the-shelf solution is difficult to offer with so many grower-specific variances in 
the manner in which the application may be used. That being said, hardware and software 
vendors should continue to not only improve the ease of use of their own solutions, but should 
also look for opportunities to partner together to design seamless solutions for growers. Specific 
issues with and recommendations for the irrigation equipment that NEEA used in its 
demonstrations are documented in the Instrumentation and Hardware Best Practices in 
Precision Agriculture report. 
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1.1.4. Anxiety 
1.1.4.1. Effects on Harvest Yield 


Farming is an inherently risky proposition and growers often look for ways to reduce those risks. 
So many factors are outside of their control (weather, market prices, and regulations) that they 
are hesitant to adopt new procedures that could damage their yields. In the NEEA 
demonstrations, growers exhibited a range of degrees of willingness to adopt new technologies. 
Some were willing to be early adopters, wanting to move their farming practices into the future. 
Others were hesitant to use new technologies until they were fairly well proven. 
 


1.1.4.2. Data Privacy and Security 
Growers are also leery of sharing data or sending it “off-farm” for analysis, especially to 
manufacturers. They want to protect the privacy of their farm data. Several stated concerns that 
the major farm equipment manufacturers are collecting data for their own marketing purposes. 
Some of the growers NEEA interviewed indicated that they may be willing to look to a third-
party, brand-agnostic data warehouse that can be trusted to store and protect their data.  
 
In November 2014, a coalition of major farm organizations and precision ag technology 
providers reached an agreement on a set of Data Privacy and Security Principles, focused on 
transparency in how grower data will be used.2 Several major agricultural firms and associations 
have undersigned this principles document, including John Deere, Monsanto, Raven Industries, 
the National Association of Wheat Growers, the National Corn Growers Association, and the 
National Farmers Union. Even so, concern about data privacy and security is likely to remain a 
potential barrier to adoption for a large portion of the addressable market. 
 


1.1.4.3. Impacts on Water Rights and Allocations 
Growers are also fearful that if they use less water today, the regulatory body that controls that 
water will reduce their allotment. While this issue is outside of NEEA’s areas of responsibility, 
the appropriate regulatory bodies should address the issue of water rights and allocation in order 
to encourage adoption of water- and energy-saving practices.  
 
  


                                                 
2 As reported in the December, 2014 issue of “Voices of Agriculture” by the American Farm Bureau 
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2. Findings  
 


2.1. The Experience Matters 
Although the advent of new technologies and data access have facilitated irrigation practices 
getting “smarter,” they still have a way to go to becoming “easier” as well. Providing a 
successful experience of precision irrigation for growers is critical for more widespread market 
adoption. As noted, growers willing to try new technologies often look to their peers for 
confirmation or proof that new technologies will provide a good return on investment. Realizing 
the benefits takes time and additional investments; as one irrigation-product manufacturer noted, 
“Investing in precision agriculture has a learning curve and patience will be rewarded.” Given 
that growers have repeatedly stated that time is a valuable asset, manufacturers and suppliers 
should do what they can to reduce that learning curve. 
 
Growers also need to feel confidence in the new irrigation technologies’ data. In studies 
conducted on grower adoption of precision technologies, including precision irrigation, 
researchers in Australia found that “The further they [growers] get down the PA (precision ag) 
road and the more data that is collected, the more questions are raised. The biggest challenge is 
to answer some of the questions and confidently set future directions. This issue faces many 
growers who have invested time, energy and money into PA and can result in a slump in 
motivation” (AG RIRDC 2014). 
 
A successful precision irrigation experience starts with engaging the growers on the real-time, 
profitable value of changing their current irrigation practices. Growers just do not have time to 
“fool around” with time-consuming tasks that are frustratingly difficult. Vendors, suppliers, and 
agronomists need to come together to create solutions that are relatively simple and that work 
together.  
 


2.2. Themes among Growers 
While the individual growers who participated in NEEA’s 2014 demonstrations had unique 
backgrounds and varying levels of involvement with the PFR, VSI and/or VRI applications, they 
shared the following common themes with regard to their willingness to adopt integrated 
irrigation solutions. NEEA heard these themes throughout the three years of demonstrations: 
  


 Start with the End in Mind (yield and profitability) 
 Take Baby Steps 
 Three Years to Prove It 
 Never Enough Time 
 It’s My Call 
 Keep My Water Rights 
 Multilingual Environment 
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2.2.1. Start with the End in Mind 
First and foremost, growers care about yield and quality of crop, both of which drive profit. 
While yield uniformity is also important, it serves mainly an indicator of yield. Consultants and 
those advising growers should determine the yield a grower hopes to achieve with a crop from a 
particular field and include this information in the grower’s crop plan. Irrigation consultants 
should review crop plans with the growers before making assessments of irrigation requirements. 
 
The impact of precision irrigation practices on yield and quality varies not only with conditions 
such as soil and weather; its impact is also very crop-specific. Taking this into account can 
contribute to the creation of precision irrigation solutions more attractive to growers. For 
example, in 2013 Syngenta and Lindsay announced their introduction of a combined package of 
modified corn seeds and an irrigation prescription designed for those seeds.  
 


2.2.2. Take Baby Steps 
Growers juggle a multitude of responsibilities and tasks. They have neither the ability nor the 
time to make large-scale changes at once. Modularizing integrated irrigation solutions so that a 
grower can introduce additional components over time will likely increase the rate of market 
adoption of such solutions. 
 


1. Identify the crop and one or two fields with which to start 
2. Select an irrigation technology that is compatible with the current farm practices and 


irrigation equipment 
3. Try the technology on twenty-five percent of the field(s) 


a. Limit the parameters for decision-making (for example, the soil conditions for the 
majority of the field, crop requirements, near-term weather forecast) 


4. Try the technology on the whole field without over-committing to the entire practice 
5. Record and evaluate the results as inputs for year two 


 
2.2.3. Three Years to Prove It 


Because weather plays such a dominant role in farming, growers are dubious about relying on 
results from any single year. Reports that tout the advantages of using precision irrigation 
solutions should cover a period of three years and should document the details of changes made 
to the irrigation system, how they were executed, and yield/profitability results achieved over 
those three years. Such reports should include: 
 


 The historical results of previous irrigations (minimum one year) as a baseline 
 The grower’s goals and crop plan, and any changes to these as the seasons evolved 
 Specifics of changes made to the previous irrigation plan, including equipment and 


software/services 
 The conditions under which the grower made the changes (weather, economics, 


impacting the choice of crops) 
 The results in application 
 The results in yield 
 The results in terms of economic benefits (profitability, cost reductions, higher-quality 


and better transactions and/or reputations with buyers) 
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2.2.4. Never Enough Time 
Time is the scarcest resource for most growers. Many work additional jobs to help support their 
families. As one grower said, “There seems to be always something around here that needs my 
attention.” Most growers wear multiple hats: financial planner, commodity trader, mechanic, 
irrigation specialist, manager, and many more. For these reasons, manufacturers and service 
providers should work together to reduce the amount of time needed to install and use integrated 
irrigation solutions. 
 
Limited time also impacts growers’ abilities to read up on solutions to technical issues or best 
practices. Their attendance at “off-season” conferences varies based on other commitments they 
may have, such as working a secondary job. Several growers cited podcasts and YouTube as 
preferred information dissemination methods for coming up to speed on new practices, as they 
can listen to them in their trucks as they drive from field to field.  
 


2.2.5. It’s My Call 
The growers NEEA interviewed indicated a strong preference for making the final irrigation 
decisions either themselves or through a trusted consultant. They would not allow a software 
decision support system to automatically generate an irrigation schedule or prescription and send 
it directly to a pivot controller without a review by a human being. Growers want that final check 
that the data matches ground reality and that no other factors exist that would impede precision 
irrigation. They have a strong sense that, at the end of the day, they are personally responsible for 
the decisions made on their farms. While this attitude may change over time, the approach is 
deeply seated in farm practices today.  
 


2.2.6. Keep My Water Rights 
Although NEEA’s Agricultural Irrigation Initiative, by design, did not address the issue of water 
rights, this issue nonetheless holds sway over growers’ irrigation decisions. Several growers 
emphatically stated that they would be willing to reduce their use of water, but only if they were 
not going to be “punished” for doing so by having their water allocation reduced. They worried 
that the results of a “good year” with plenty of rainfall and use of precision irrigation practices 
would come back to haunt them the next year if a drought occurred. Although these issues are 
beyond the scope of this  Initiative, they must eventually be addressed at a regional level by the 
appropriate regulatory bodies. 
 


2.2.7. Multilingual Environment 
Although exact numbers are unavailable, thousands of farmworkers in the Northwest either have 
first languages other than English or do not speak or read English at all. Providing multiple 
language options for precision ag solutions, including those for precision irrigation, can help to 
ensure the safe and effective operation of farm equipment. 
 
Manufacturers have approached this issue in different ways. Some pivot manufacturers design 
the user interface to open in the default user interface (UI) language (such as English) and offer 
the option to change to other languages 
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2.2.7.1. Use of Icons and Symbols to Convey Information 
Using internationally-recognized icons and avoiding text can also help when providing 
information and instructions for a multilingual work environment. User interface (UI) designers 
should consider a mix of universal and local solutions in the design of metaphors, mental 
models, navigation, appearance, and interaction. By managing the user’s experience of familiar 
structures and processes, the user interface designer can create compelling forms that render the 
user interface more usable by and acceptable to a wider range of users. 
 
The International Organization for Standardization (ISO) has defined internationally-accepted 
requirements for designs, colors, content, and shapes of graphical symbols. These symbols 
convey important messages about product features, directions, and other aspects of daily work 
and home life. Critical areas include health- and safety-related warnings, prohibitions, and 
mandatory actions. Some of these standards are outlined in Table 1 below. 
 
Table 1. ISO Required Standards for International Icons and Symbols 
Standard Series Purpose 
ISO 3864 Specifies design requirements, including shapes and colors, for safety signs 
ISO/IEC 80416 Specifies basic principles for graphical symbols for use on equipment 
ISO 7000 Specifies graphical symbols for use on equipment  
ISO 7010 Specifies graphical symbols with regard to safety colors and safety signs  
 
 
Other tips for designing multilingual user interfaces include: 
 


 Provide lots of white space to accommodate the use of icons and symbols 
 Isolate all user interface elements from the program source code. Put them in resource 


files, message files, or separate databases 
 Keep in mind that dialog boxes will need extra room for localization because some word 


translations are much longer in a localized format 
 Avoid text in bitmaps and icons, as these are difficult to localize 
 Test localized versions of messages and screens with native speakers 


 
2.3. Service Providers and Growers Should Develop a Clear Plan  


The grower must make hundreds of decisions both large and small throughout the year, and 
when to irrigate is just one of those. As Figure 1 shows, integrated irrigation depends upon close 
links among agronomic goals, farm conditions, soil and weather data, and the capabilities of 
available equipment.  
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Figure 1. Irrigation Management Includes Many Decisions 


 
 
 
Knowing when and how much to invest in precision irrigation can be a daunting task. In order to 
create a process that functions as smoothly as possible, growers and agronomic consultants 
should use the following checklist when considering the adoption of precision agriculture 
technology products and services: 
 


1. Establish a clear objective when adopting precision agriculture technologies and/or 
practices 


2. Select technologies that can be used for multiple operations 
3. Identify tools that can be easily moved among different pieces of farm equipment 
4. Choose technologies that will be compatible with current and future farm equipment 
5. Ensure that precision agricultural equipment can be easily and inexpensively upgraded 
6. Determine the level of sensor and equipment accuracy required for specific operations 
7. Ensure that recorded data will be easily transferrable 
8. Determine the future needs for the farming operation and how current precision 


agriculture technologies can play a role 
9. Understand the time requirements for adoption of precision agriculture systems and 


determine a timeline for implementation 
10. Take advantage of the training, support, and service tools that are available for the new 


products and practices 
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2.4. Vendors Can Improve the Grower Experience 
During the NEEA demonstrations, the technical team identified areas in which growers 
experienced difficulty in selecting, installing, integrating, and using irrigation equipment, as 
illustrated in Figure 2 below.  
 


Figure 2. Problem Areas and Opportunities to Improve Grower Experience 


 
 
 
Specific hardware issues are documented in the Instrumentation and Hardware Best Practices in 
Precision Agriculture report. 
 


2.5. Recommendations for Designing a User Interface for Irrigation Applications 
Because so many of growers’ interactions with irrigation equipment are now taking place via 
smartphones, tablets and/or laptops, vendors should ensure that the user interfaces for their 
applications provide a simple and consistent way of displaying data so that growers can easily 
use these data as actionable information. Guiding principles include the following: 
 


1. Be consistent in the placement of information and user controls 
2. Use color effectively to help users understand text and graphics 
3. Provide easy navigation through the visual hierarchy, and organize information in 


discrete sections 
4. Scale user interface and graphics to match mobile devices 
5. Plan for the localization needs of users 
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Figure 3 illustrates an example of how manufacturers (Lindsay Corporation, in this example) are 
using graphical user interfaces. Figure 3 further details the guidelines above.  
 


Figure 3. Example of Graphical User Interfaces for Laptops and Mobile Devices


  
Note: Examples from Lindsay Corporation’s FieldNET and FieldNET mobile applications 
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3. Risks and Challenges 
 


3.1. Risks 
The greatest risk to adoption of precision irrigation technologies is that growers may not consider 
the benefits of changing irrigation practices to be worthwhile due to the time and difficulty of 
installing and using new equipment and changing agronomic practices. Growers at larger farms 
realize that they need a full-time IT resource to keep all of the technology running, especially if 
existing public infrastructure provides inadequate service. Industry stakeholders can mitigate this 
risk by documenting case studies and using testimonials from growers showing that adopting 
precision irrigation practices results in improved quality, uniformity, and yield, with a positive 
impact on the grower’s bottom line.  
 
Encouraging adoption of these new irrigation technologies is especially difficult because the 
solution depends upon multiple pieces of equipment and multiple sources of data. No stakeholder 
in the current market provides or directs an end-to-end grower experience for precision 
irrigation. The market also lacks vertical integrators to guide growers in planning and executing 
precision irrigation solutions year after year, at competitive prices that the market can bear.  
 
NEEA and other industry stakeholders should leverage the relationships built through the NEEA 
Agricultural Irrigation Initiative demonstrations and the Precision Ag Irrigation Leadership 
(PAIL) data standards work. Vendors have indicated a desire to continue to promote more 
seamless integration of precision irrigation solutions. The Data Exchange Standards report 
discusses this issue in greater detail. 
 


3.2. Challenges 
Simple is hard. It goes beyond ease-of-use. It requires multiple vendors and service providers 
coming together to master the complexity of precision irrigation and turn it into a competitive 
advantage for the grower. “Simple” is not about discarding current irrigation equipment and farm 
practices that growers have in place, but is rather about integrating precision technologies within 
the grower’s existing farm practices. The ultimate goal is getting all of the technology to work 
together and run simply so that growers can not only adopt new irrigation practices themselves, 
but spread the word to their neighbors and trade groups.  
 
Simple can also be expensive to undertake, given the numerous interfaces that abound in the 
market today. Vendors must be willing to give up some of their proprietary interfaces and data-
sharing mechanisms if market adoption is going to take place. Providing a consistent view of 
important data, such as under-watering and overwatering states, can help increase the market 
adoption of precision irrigation solutions.  
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4. Lessons Learned, Value of Findings, Next Steps 
 


4.1. Lessons Learned 
 


4.1.1. Make It Easy to Understand “Why” and Easy to Do 
Providing a clear value proposition and a simple solution are key requirements for increasing the 
rate of grower adoption of new precision irrigation solutions. Growers need to see direct links 
between their investments in precision irrigation practices and their bottom lines.  
 
While incentives can play a role in early adopters’ decisions to install and use new precision 
agriculture irrigation technologies, the manufacturers and growers who provided feedback for 
this study did not fully understand their impacts. While growers may be motivated to purchase 
by incentives such as equipment upgrades or reductions in their utility bills, changing a farming 
practice is not an easy undertaking. Moreover, reaping the benefits of an integrated irrigation 
solution occurs over many years, and growers may abandon new practices after the perceived 
value of the incentive has worn off. These perceptions and assumptions suggest the value of 
scientifically-designed future research to quantify the ongoing value of specific incentives and 
the manners in which they impact growers’ rates of adoption and farming practices.  
 


4.1.2. Make It Simple for Growers 
Focusing on usability can help manufacturers and solution providers define a “minimum viable 
product” that would have a higher chance of adoption over a “home-run” solution, especially in 
the initial years of market development.  
 
The findings in this report point to the need for developing local “beta tests” of integrated 
solutions before they are ready for market adoption. Ideally, growers would use solutions that fit 
within their current farm systems and would receive documentation and training to install and 
use those solutions on their own, with NEEA representatives observing their interactions and 
noting areas of success and frustration.  
 


4.2. Next Steps 
Hardware and software vendors should continue to look for ways to integrate and simplify the 
precision irrigation experience for growers. Consistency in terminology and definitions 
constitutes a good starting point; efforts to create consistency have begun with the publication of 
the AgGateway AgGlossary. In addition, vendors should continue to simplify and integrate their 
individual solutions, especially with other vendors and service providers  
 
Major irrigation solution vendors, such as Lindsay and Valmont, have questioned the role of 
incentives in transforming this market; they believe that providing better value for growers 
would be a more successful route. These vendors would like to see regional research specifically 
designed to study the role of incentives in long-term market adoption of new irrigation practices.  
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The precision irrigation industry should develop a deeper understanding of the grower market. 
For example, differentiations among grower solutions are generally based on the size of the farm. 
This report has noted that solutions need to be highly customized to specific growers’ 
circumstances; however, getting to mass customization is so expensive that it is an unrealistic 
goal. A market segmentation study could provide vendors with the insights to design 
modularized solutions that could be put together without having to create a one-to-one solution 
for each grower.  
 


4.3. Value of Findings 
Vendors participating in the NEEA demonstrations and/or the PAIL data standards project have 
expressed strong interest in the results of the grower experience analysis. These vendors have 
rarely had the opportunity to work together when a grower’s solution involves multiple products 
from multiple vendors, or when a grower uses multiple brands of one product. Feedback from 
growers participating in the NEEA demonstrations provided insights for many areas of 
improvement. NEEA shared the issues and opportunities shown earlier in Figure 3 with its 
participating vendors. Some of them, such as Ranch Systems and Farm Systems, are already 
taking specific actions to address these grower-specified problems and opportunities.  
  
Findings from the NEEA demonstrations offer vendors the capabilities to develop and execute 
business strategies focused on excellent and inimitable customer experience. Joe Russo, 
president of ZedX, Inc.,3 stated in a 2014 PrecisionAg online article: 
 


“Customers interested in precision agriculture services want programs that can be easily 
integrated into their current decision-making habits. If a program is too complicated or 
takes too much time, it could result in a delayed or bad decision. A program that requires 
a lot of effort to get tangible results will be perceived as a burden and not a benefit. 
Furthermore, the mistimed introduction of a program that results in a bad experience will 
make a customer hesitant about trying a new precision agriculture service. This 
reluctance negatively affects not only the customer, but the industry as a whole.” 


 
By adopting precision irrigation practices, NEEA posits that growers can reduce their water and 
electrical energy use and increase yield.4 Focusing on the grower experience is critical to market 
adoption of precision irrigation solutions. As NEEA stakeholders look toward focusing on 
integrated irrigation solutions for smaller-sized farms, the need for easy-to-use irrigation 
solutions will increase. 
 
  


                                                 
3 ZedX, Inc. is a leading developer of agricultural business intelligence and information technology (IT) products 
and services for the sustainable agricultural industries. 
4 NEEA's research to date supports these claims; however, readers should consider them advisory/ directional rather 
than generalizable due to the small numbers of responding growers and manufacturers and to the non-scientific 
nature of the interviews.  
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Appendix A – Guidelines for Designing a User Interface for Ag Irrigation 
Applications 


 
The guidelines below are designed as a place to start in the development of market approaches 
and user interfaces for agricultural digital design, including mobile (phone, tablet) and 
computers. The examples used are primarily from agricultural interfaces with growers as the 
primary target users. 
 
Create Consistency 
Put information and controls in consistent locations on all screens, as shown in Figure 4. Place 
controls and data displays that serve the same function in the same position on each screen on 
which they appear. Use the same colors and text fonts. Avoid tiny fonts or patterned 
backgrounds. All digital interface designs must provide intuitive ways for users to navigate 
forward, backward, or to a specific location. Designers should provide consistent navigation 
tools located in the same place on every screen. 
 


 Green is good 
 Amber is caution 
 Red requires immediate attention 
 Blue is too much  


 
Texts or other messaging outside of normal announcement times require immediate attention.  
 


Figure 4. Example of Consistency in the User Interface 


 
 







Ag Irrigation Initiative: Grower Experience 
 


NEEA - 19 
 


Use Color Wisely 
The proper use of color is very important in helping users to understand text and graphics, given 
that these tools are used in the field and must be readable in all weather and light conditions. 
When designing user screens with color, keep in mind: 
 


 Pale colors are difficult to tell apart, as Figure 5 illustrates. 
 Distinguishing among the colors of small or thin objects (such as lines, icons) is difficult. 
 Similarly, fonts composed of thin lines increase the difficulty of determining the exact 


color of the text.  
 Patches of color separated from one another increase the difficulty of distinguishing 


among their colors, especially if the separation is great enough to require eye motion 
between patches. 


 
Figure 5. Pale Colors Are Hard to Distinguish 


 


 
 
  


This graph does not use contrasting colors to easily distinguish  one section 
from another
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Increasing the contrast between colors, as shown in Figure 6 below, helps the user to quickly 
distinguish the difference between lines. 
 


Figure 6. Contrasting Colors Aid in Distinguishing between Lines 


 
 
 
Design for Color-Blindness 
Designers should keep in mind accessibility guidelines5 for disabled individuals during the 
design of all software applications and websites. They often fail to consider color-blind users 
during the design process; accommodating these individuals’ visual needs requires some specific 
design strategies. Color-blindness does not mean an inability to see colors, but rather a difficulty 
in distinguishing among certain pairs of colors. Key design guidelines include: 
 


 Distinguish colors by saturation and brightness as well as by hue. Avoid subtle color 
differences. Make sure the contrast between colors is high (as exemplified in Figure 7. 
Contrasting Colors. 


 Use distinctive colors: red, green, yellow, blue, black, and white. 
 Avoid color pairs that color-blind people cannot distinguish. Such pairs include dark red 


vs. black, dark red vs. dark green, blue vs. purple, and light green vs. white.  
 Use dark reds, blues, and violets only against light yellows and greens, not against any 


dark colors. 
 Use differing shapes instead of, or in addition to, different colors to further distinguish 


among unique datasets (see Figure 8).  
 


                                                 
5 The Americans with Disabilities Act (ADA) website www.ada.gov provides additional information. 
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Figure 7. Contrasting Colors 
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Figure 8. Contrast Is More Pronounced with Dots vs. Lines over Colors Only 


 
 
 
  


Red-green color-blind people can’t distingush dark red from black, light green from 
white This graph would be diffic


u
l t for them to read


High contrast using dots rather than color is easy to read


Red‐green color‐blind people cannot distinguish dark red from black or 
light green from white. This graph would be difficult for them to read. 
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Create a Visual Hierarchy 
Creating a visual hierarchy and organizing information into distinct sections helps users to 
identify and quickly scan relevant information, particularly numbers. The example below in 
Figure 9 shows a good visual hierarchy with its use of color for grouping similar content for easy 
navigation.  
 


Figure 9. Visual Hierarchy Aids Readability 


 


. 
 
Mobile Design Tips 


 Most users view websites and apps from their mobile devices. Given the range of screen 
sizes among device types, even on the same mobile platform, scaling user interfaces and 
graphics to the screen size will help to create a consistent look and feel across all devices.  


 Screen resolutions vary. Retina displays such as those on many Apple products show 
incredible detail (see Figure 10), so all visual elements must be high-resolution. 
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Figure 10. Example Smartphone Screen 


 
 
 


 Make messages visible. Put them where users are looking, in predictable places. 
 Reserve red for errors. Using red for any other type of information invites 


misinterpretation. 
 Use pop-up dialog boxes and beeping alerts sparingly. Most users consider these types of 


alerts annoying. 
 Implement the ability for users to mouse over a location to get exact data if they need or 


want it. 
 Design for touch: tablets and mobile phones use the “tap” or “swipe” conventions vs. the 


ubiquitous “click” on a computer. Use visual cues to indicate that an item can be touched 
to expand or lead to a new screen. 


 Design mobile apps to incorporate gestures, such as swiping forward and back, pinching 
to zoom, and pulling down to refresh. Keep main menus and selectors at either the 
bottom or the top of the screen where they are easy to touch and swipe.  


 Design apps to function without Wi-Fi. Growers are typically out in their fields where 
Wi-Fi access is often absent. 


 Limit screen text. Put important information at the top of the screen so users do not have 
to scroll. For screens displaying considerable content, use scrollable text frames or create 
a swipe to move the user to another section of text. 


 Limit the amount of white text on black background. It is hard to read. 
 Make it simple: users lose interest quickly if an app is not easy to use. 
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Executive Summary 
 
The Northwest Energy Efficiency Alliance (NEEA) is an alliance funded by more than 140 
Northwest utilities and energy efficiency organizations in Idaho, Oregon, Montana, and 
Washington working to accelerate the innovation and adoption of energy-efficient products, 
services, and practices in the Northwest. NEEA structured its Agricultural Irrigation Initiative on 
the premise that a grower can use integrated, existing technology to make better decisions about 
when and how much to irrigate, which would result in energy savings and reduce energy 
intensity. NEEA launched this Initiative with the goal of reducing agricultural irrigation energy 
use by twenty percent by 2020. 
 
During the course of the demonstrations (the 2012-2014 seasons), NEEA discovered several 
challenges in integrating equipment into a usable system. The technologies had the basic 
technical capabilities, but they were challenging to set up, time-consuming to learn, complicated 
to integrate into the desired configuration, and required significant maintenance to keep 
operational. NEEA expended a great deal of effort to install, integrate, and utilize these 
technologies for field demonstrations. 
 
This report documents: 
 


 An overview of instruments deployed in these NEEA demonstrations and how they 
functioned  


 Some of the challenges encountered during the demonstrations and suggestions for 
improvement 


 Specific examples of how members of the Initiative team successfully assembled 
products into functional solutions 


 
With the objective that the findings can: 
 


 Substantially improve grower experiences by using these technologies 
 Improve profitability for the grower  
 Identify opportunities for manufacturers and retailers to improve the products they offer, 


improve their customers’ experiences, and accelerate business growth 
 Provide guidance in data standards development, which will improve systems integration 
 Result in long-term energy and water savings 


 
This is one in a series of twelve reports on a range of related subjects thoroughly documents 
NEEA’s experience throughout this Initiative. These reports are available at 
http://neea.org/reports. 
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1. Introduction 
 
The Northwest Energy Efficiency Alliance (NEEA) structured its Agricultural Irrigation 
Initiative on the premise that a grower can use existing technology and optimal irrigation 
methodology to make better decisions about when and how much to irrigate, which would result 
in energy savings and reduce energy intensity. This practice can yield both higher profitability 
and lower energy costs for growers. In order to accelerate market adoption of integrated 
irrigation solutions, NEEA recruited growers in eastern Oregon and Washington to install and 
test integrated irrigation solutions on one or more of their fields. 
 
At the onset of NEEA’s Agricultural Irrigation Initiative, two irrigation delivery strategies 
seemed to offer the greatest amount of potential energy savings. Variable Speed Irrigation (VSI) 
and Variable Rate Irrigation (VRI) manage water application in a spatially explicit manner. VSI 
varies the speed of the center pivot as it moves around the field. VRI also varies the pivot speed, 
but in addition turns on and off valves for groups of sprinklers on the pivot system during its 
operation. Because of their high potential for driving energy savings, NEEA focused on these 
two irrigation strategies in 2012 and 2013. 
 
NEEA added Precision Flat Rate (PFR) irrigation into this project in 2014. PFR provides a 
relatively simpler approach than VSI and VRI by applying a reduced amount of water evenly 
over a field.2 While the water and energy savings potential of PFR is less than that of VSI and 
VRI, NEEA found that PFR technology seems to be more market-ready. 
  
Figure 1 on the next page illustrates a decision support system (DSS) showing the general 
information flow required to deploy a precision irrigation solution. It shows the manner in which 
data inputs are processed and presented to support better-informed irrigation decisions for PFR 
schedules or for advanced VSI or VRI prescriptions. VSI and VRI, in particular, depend heavily 
on accurate data and instrumentation to support the development of water- and energy-saving 
irrigation prescriptions. 
 
Given the industry-specific or scientific natures of some terms used in this report, please refer to 
the AgGateway AgGlossary (http://agglossary.org/wiki/index.php/main_page) for definitions. 
 


                                                 
2 The Irrigation Delivery Systems report provides an in-depth look at how each of these three delivery strategies 
works. 
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Figure 1. Integrated Decision Support System  
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2. Project Findings: Opportunities to Design Market-Ready Solutions 
 
Based upon the challenges during the NEEA demonstrations and actions to mitigate them, the 
study team developed a number of conclusions addressing both the design of irrigation solutions 
(in this section) and technology components used in the demonstrations (in Section 3). NEEA 
supports the conclusions and recommendations in this report. Given that they are based on 
anecdotal experiences rather than on scientific findings, readers should view the 
recommendations as advisory. 
 


2.1. Technology Is Less Mature than Originally Assumed 
Near the start of NEEA’s Agricultural Irrigation Initiative, the study team identified key 
technology components of irrigation systems with the intention of providing growers an 
integrated solution, using existing technologies, for improving irrigation scheduling. The team 
discovered two key challenges with that approach:  
 


1. Overestimation of the technical maturity of several of these technology components 
2. Underestimation of the difficulty of integrating components into a complete and working 


solution for growers 
 
After experiencing challenges with these barriers in 2012 and 2013, NEEA shifted focus to 
emphasize collaborative problem-solving with growers rather than focusing on the tools 
themselves. 
 


2.2. Adopting a Solutions-Based Design Mentality 
The modern electronics industry offers growers important technical capabilities, permitting a 
wide range of remote sensing and machine control capabilities. However, the study team 
believes that the industry can improve the adoption rate of these individual technologies or 
products if they are integrated into a “solution.” For example, instrument manufacturers may 
want to invest in minimizing the learning curve for installing and using new soil moisture 
sensors with telemetry units. The industry would benefit by providing growers more guidance on 
integrating new products and solutions into existing farm operations. From a wider perspective, 
trade associations have the opportunity to educate growers and market the importance of 
integration among products.  
 


2.3. Strategies for Manufacturers to Accelerate Market Growth 
Manufacturers can implement a number of strategies to increase the usefulness of their products 
to growers, thus increasing their sales while simultaneously accelerating growth in the precision 
irrigation market. Some of those strategies are outlined below.  
 


 Ease of Setup: Taking a “plug-and-play” approach concept familiar to personal 
computer users could be a major market differentiator for manufacturers who recognize 
the opportunity. The industry has a long way to go to improve product ease of use, 
particularly in customizing the node configuration to the specific application. Setup 
procedures tend to be difficult, confusing, time-consuming, and poorly documented.  
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 Ease of Use: Once the telemetry units are installed and operational, intuitive use of the 
product and features becomes a significant market differentiator. Some brands have fast, 
intuitive dashboards to view data and manage farm operations, and some offer apps that 
allow full-featured access on a grower’s smartphone or tablet.  


 Versatility and Interoperability: The number of uses for wireless communications on a 
farm is remarkable. Some brands offer focused solutions in which their controllers only 
accept sensors of the same brand. While this helps to solve the plug-and-play issue, it 
vastly limits the ability to build versatile systems. Users currently have difficulties 
moving data from one brand system to another, suggesting a potential area of focus for 
the Precision Ag Irrigation Leadership (PAIL)3 project Data Standards development 
team.  


 Cell Phone Coverage: If cellular telephone coverage is weak but present, an antenna 
amplifier may boost the signal to resolve the problem.4 Farms tend to experience poor 
cell coverage; users should test the cell phone signal strength (a feature available from all 
smartphone carriers) at the location at which they plan to install the base. Most brands 
also offer satellite modem versions, but the monthly costs tend to be higher. 


 Radio Meshing: Many units use a spread spectrum radio similar to a PC’s Wi-Fi to 
communicate with a base station, and the range of these radios is short, one to two miles 
(1.6 to 3.2 kilometers) at best. Situations in which the nodes can hop signal from one 
node to another, automatically selecting the best signal and meshing route back to the 
base station, are ideal.5  


 On Board Data-logging: Models with on-board memory and real-time data-logging 
avoid loss of data. Many models poll the sensor for data and immediately send the data 
over the airwaves to the server in the cloud without storing a local copy of the data. 
During the NEEA demonstrations, interruptions in communication to the server led to the 
permanent loss of data. 


 Modularity: A market opportunity exists for manufacturers to create modular systems 
that are more easily transported, installed, and removed. Installing soil moisture sensors 
in row crops requires annual installation after planting and removal prior to harvest. 
Carting the dozen components into the field and assembling the node in-location is both 
tremendously labor-intensive and challenging to install and decommission.  


 
  


                                                 
3 PAIL is a project of AgGateway, created to provide a common set of data standards to convert weather, soil 
moisture, and other data from manufacturers’ hardware and software programs into an industry-wide format for use 
by irrigation data analysis and prescription programs. 
http://www.aggateway.org/eConnectivity/Projects/CurrentOngoing/PrecisionAgIrrigationLeadershipPAIL.aspx 
4 Cell phone antenna amplifiers are available from ClearRF (http://clearrf.com). 
5 A sensor node might have multiple paths for the information to hop between nodes over an extended distance to 
reach the base station. This would enable the connection of nodes to the base station that are many miles away from 
the base. 
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3. Project Findings: Technology Components Used in NEEA Demonstrations 
 
The following sections review each technology component used in NEEA’s demonstrations from 
2012 through 2014, including advantages and considerations for each.  
 


3.1. Local Weather Stations 
Crop water models require accurate weather inputs to calculate water balance, including 
temperature, relative humidity, solar intensity, wind speed, and rainfall. The station must be in 
close proximity to the irrigated field due to the high sensitivity of these models to changes in the 
local microclimate. Figure 2 and Table 1 provide examples of regional weather data services. 
 
Advantages: The Internet offers a wealth of local, high-quality weather data. Growers can find 
their local conditions and forecasts by selecting weather stations close to them through mapping 
utilities offered by a number of weather networks. If no station is close enough, they can 
purchase a weather station and either connect into a network such as Weather Underground or 
view weather on a web-based data server. 
 
Figure 2 illustrates two examples of maps showing locations of weather stations in specific 
regions. Irrigators can use these maps to identify the weather stations closest to their locations to 
receive more accurate reports and forecasts. 
 
Figure 2. Examples of Local Weather Data Availability in Specific Regions 
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Table 1. Weather Services in the Western US 
Weather Service Host 
AgWeatherNet6 Washington State University 
AgriMet7 US Bureau of Reclamation 
California Irrigation Management Information System (CIMIS)8 State of California 
MesoWest9 University of Utah 
Weather Underground10 The Weather Channel 
 
 
Considerations: Weather data are readily available for public use. Customers and industry could 
use these data much more easily if standardized data schema formats were in place. The NEEA 
study team has developed a number of methods for working around the current lack of 
standardization; however, these methods differed for each weather service and proved 
cumbersome to implement. The long-term solution to this problem will be actively pursued in 
Phase Two of the Precision Ag Irrigation Leadership (PAIL) project. The Data Exchange 
Standards report provides more details about PAIL. 
 
Uses in demonstrations: For the 2012 and 2013 growing seasons, the study team collected all 
weather data on dedicated weather stations in close proximity to the fields being studied; they 
used no weather service data in those seasons. In the 2014 growing season, the study team 
continued to use the dedicated weather stations for most of the demonstrations, and also 
successfully used the AgWeatherNet service in the Precision Flat Rate (PFR) irrigation 
demonstration managed by Washington State University. 
 


3.2. Collecting On-Farm Data Using Radio Telemetry 
Progressive growers use radio telemetry, a representative technology at the heart of “precision 
agriculture,” for remote monitoring and control. Telemetry systems employ a wide range of 
radio, cellular, and satellite communication methods to get the data and instructions to and from 
each of the nodes in the system.  
 
The example in Figure 3 below shows four nodes deployed in the field communicating with a 
base station using a form of Wi-Fi. Each node may have multiple sensors attached, or may 
control multiple outputs. The base station then relays the data to a central cloud-based data server 
via cellular telephone modem; the grower can then view and manage the data from any computer 
on the Internet. Nodes can also be connected to center pivot hardware to remotely control farm 
operations from a grower’s cellular telephone or tablet. 
 
Advantages: Many brands and models of radio telemetry are available to help growers monitor 
microclimate-level weather conditions, in-field real-time soil moisture conditions, control pumps 
and valves, tank levels, and even to provide video surveillance. The real-time moisture 


                                                 
6 http://www.weather.wsu.edu/awn.php 
7 http://www.usbr.gov/pn/agrimet/agrimetmap/agrimap.html 
8 http://wwwcimis.water.ca.gov/Stations.aspx 
9 http://mesowest.utah.edu 
10 http://www.wunderground.com 
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monitoring facilitated by telemetry allows growers to manage farm operations from their offices, 
tablets, and/or phones, thus saving them a great deal of time. 
 
 


Figure 3. A System View Depicting On-Farm Telemetry 


 
 
 
Considerations: The selection and installation of telemetry requires attention to a number of 
considerations: 
 


 Base Station Cell Phone Signal: The most common method for connecting farm telemetry 
to the Internet is via cellular telephone modem. Growers can use alternative methods, 
such as satellite data communications, for farms located in areas where cellular telephone 
signal strength is marginal or non-existent.  


 Radio Range and Signal Strength: The study team faced one of its greatest challenges in 
maintaining usable signal strength; doing so requires planning and patience. The team 
observed a maximum useful range between radio transceivers of one to two miles (1.6 to 
3.2 kilometers) with good lines of sight between nodes, and perhaps three-quarters of a 
mile (1.2 kilometers) in tall crops such as corn. While higher power could help to 
increase signal strength and thus maximum useful range, the Federal Communications 
Commission (FCC) limits power in the allowed frequencies to one watt. Given that 
limitation, meshing appears to be the easiest solution, particularly if the grower is using 
devices that allow multi-hop meshing. Tall flexible whip antennas are useful for getting 
the radio antennas up over the canopy of tall crops such as corn; they bend aside when 
the pivot passes overhead (see Figure 4 below).  
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Figure 4. Whip Antennas Raise the Antenna Well over the Corn Canopy 


 
Note: In this experiment, the field corn grew tall enough to touch the pivot structure, leaving no 
line of sight to the base for the antenna mounted to the node. The study team developed a 
prototype whip antenna, illustrated in this image, to regain lines of sight between nodes and the 
base station. While this solution proved critical to maintaining communications in corn, it had a 
high failure rate due to poor quality coax extension cables. This method would require more 
development prior to commercialization. 


 
 


 Recurring Costs: Data plans and software licensing create recurring costs for growers for 
each device in their networks, which can become significant overhead items. While each 
brand varies in the way it charges recurring fees, most systems cost about $150 to $200 
per year for each node in the system. A few models in the market mesh directly back to 
the farm office, thus eliminating monthly service fees. 


 Flexibility vs. Complicated Setup: A few brands of telemetry are easy to install and 
feature plug-and-play capabilities for specific sensors; at the same time, they tend to be 
very limited in the range of capabilities that they offer. Conversely, other brands are 
extremely versatile, but they may be difficult to configure. Manufacturers are continually 
improving ease of setup and use, but they still have more improvements to make. 


 Exporting Data to Other Systems for Analysis: While many brands permit data export, 
few brands make it easy to move data from their servers to other systems. The PAIL team 
at AgGateway is working to establish data standards that would dramatically improve the 
transfer of data from one system to another.  
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Uses in demonstrations: The study team gained substantial experience through the use of 
telemetry units from different manufacturers, including AgSense, Ranch Systems, McCrometer, 
and Obvius Systems (some units are shown in Figure 5). The team evaluated a few other 
manufacturers for comparison purposes. Each brand offers unique benefits, and each may be the 
best choice for any given application. The following sections describe how the team used each 
model/ brand of telemetry unit in the demonstrations. 
 


Figure 5. Some of the Telemetry Solutions Used in NEEA Demonstrations 


 
 
 


3.2.1. AgSense 
The study team used AgSense Field Commander controllers on all pivots during the VSI 
demonstrations. These controllers are installed on the last tower on the pivot and override the 
control function normally managed by the pivot’s control panel. This functionality provided the 
study team with real-time and historical irrigation data, as well as machine status. The team 
found these controllers simple to program with the variable speed prescriptions to the pivot. 
Their use provides growers the ability to easily monitor and control the pivots from their office 
computers, tablets, or cell phones. 
 
The team also used AgSense's AquaTrac in the VSI demonstrations to report soil moisture. 
AquaTrac receives data from moisture sensors and sends the data via the integrated cell phone 
modem to AgSense's WagNet server for viewing by the grower. AquaTrac has ports for 
installing a wide range of moisture sensors, as well as a rain gauge. It can accept either SDI-12 
inputs or analog inputs, but not both at the same time. Its connectors are all screw-down, and the 
cabling is clearly marked. The team found it easy to set up the unit in the field, especially given 
that it was already configured in the software. Even though the unit was placed at a six-foot (1.8-
meter) height in eight-foot (2.4-meter) corn, the solar panel kept the battery charged and the cell 
modem never lost signal. The unit has onboard memory so that when the signal is too poor to 
send soil moisture data at the appointed time, the unit will still acquire the data and store it until 
the cell signal is re-established.  


 
AquaTrac by AgSense  RS210 by Ranch Systems 


(solar panel at back) 
New McCrometer NEMA 


enclosure 
Old‐style McCrometer 


enclosure 
 


G‐52 by DMT 
(foreground)
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3.2.2. Ranch Systems 


Ranch Systems provides a highly versatile line of telemetry solutions. Although vineyards 
constituted its initial target market, the team found its solutions also very well-suited for field 
crop farms. Its architecture supports a wide range of sensing and control solutions, from soil 
moisture monitoring, to solenoid valve or pump control, to monitoring storage tank levels. The 
system can also provide real-time video surveillance. Ranch Systems is on its second generation 
of telemetry node design, the RS300, which provides even more versatility than the older model 
(the RS210) that the study team used. Both versions communicate with the base station (the 
RM210) to deliver sensor data to growers’ cloud-based servers via cell phone or satellite modem.  
 
The data stored in the server are displayed in a dashboard custom-configured to each “property.” 
The team exported data using standard file transfer protocol (FTP) to Irrinet’s Probe Schedule 
server, and also exported data in custom comma-separated value (CSV) reports for easy data 
analysis in spreadsheet programs. 
 
Ranch Systems has recently formed a partnership with OnFarm, an innovator in online farm 
management applications. Together they have completed the integration of their respective 
software. Ranch Systems, as an OnFarm Ready Partner, is now plug-and-play compatible with 
OnFarm’s Grower Dashboard. Growers can now view field data collected by Ranch Systems 
equipment via the customizable OnFarm user interface. 
 


3.2.3. McCrometer 
McCrometer is a long-time player in the telemetry market. Several years ago, McCrometer 
acquired Automata, which provided the user interface software for viewing data on its remote 
server. McCrometer’s greatest advantage is its use of satellite telemetry, which enables growers 
to utilize telemetry in locations lacking cellular telephone coverage. 
 


3.2.4. Obvius  
The NEEA team chose an AcquiSuite EMB7810 data logger from Obvius Systems to collect 
real-time electric smart meter data. The AcquiSuite counts electrical pulses proportional to the 
power delivered, and reports the counts through a CradlePoint IBR650 cellular modem to a 
central server. This process permits nearly real-time monitoring of electric meter data. Since the 
installation location exhibited weak cellular signal strength, the study team used a ClearRF 
antenna amplifier to ensure reliable cellular communications.  
 


3.3. Viewing the Data: User Interfaces 
The study team used a wide range of tools to view data generated during the demonstrations. The 
Grower Experience report provides specific recommendations for vendors when designing user 
interfaces and displaying data on personal computers and mobile devices. 
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3.4. Soil Moisture Monitoring 
The study team performed extensive soil moisture monitoring during the 2012 through 2014 
growing seasons on approximately 190 individual field locations. They used three general 
categories of soil moisture monitoring technology, all of which are well-known in the industry: 
 


 Neutron Probes: A manual process that reports measurements on roughly a weekly basis 
 Capacitance Probes: A sensor technology that measures electrical properties of the soil 


to estimate moisture content, and then uploads the data to a remote server via telemetry, 
at intervals typically ranging from fifteen to sixty minutes 


 Tensiometers: A device that measures how hard the plant has to suck to get water out of 
the soil, measured in units of pressure – the drier the soil, the more plant suction is 
required 


 
3.4.1. Neutron Probes 


As its name implies, a neutron probe contains a small amount of radioactive material that emits 
fast neutrons. These neutrons are slowed by hydrogen in the soil, and the number of slow 
neutrons returning to the sensor correlates extremely well with moisture content. Used with 
proper procedures, this technology provides an excellent method for accurately monitoring soil 
moisture with periodic weekly readings. 
 
Advantages: The neutron probe proved to be the most dependable method for quantifying soil 
moisture levels during the demonstrations. The industry considers it the “gold standard” for soil 
moisture monitoring. Its use requires periodic visits (generally weekly) from a trained technician 
to each individual site to record soil moisture. It is typically priced in the range of $400 to $600 
per field per year, depending on the farm location and number of fields per farm being 
monitored, making it a reliable and cost-effective moisture monitoring method for growers. If a 
grower has problems with telemetry or capacitive sensors, neutron probes offer an excellent 
alternative for accurately monitoring moisture. 
 
Considerations: Operators need to physically visit each site with a luggable device. The neutron 
probe must be secured for storage, and its data must be entered into a system to permit 
communication with a decision support system. Because it utilizes heavily-regulated radioactive 
material, the neutron probe is strictly a manual instrument that requires handling by a certified 
operator.  
 
Uses in demonstrations: For the NEEA study, the team selected probe locations at three sites in 
most fields, representing low, medium, and high soil moisture holding capacity. The researchers 
placed neutron probe access tubes one foot away from the capacitive sensors at each of these soil 
moisture sites, allowing side-by-side comparisons of moisture results from multiple technologies.  
 
The team took neutron probe (model CPN503DR) readings on a weekly basis and uploaded the 
data to the ProbeSchedule.com software, which incorporated the data into the water balance 
calculations and reported the results to growers. The team took probe readings at six-inch 
(fifteen-cm) intervals at depths ranging from six inches (fifteen cm) to thirty-six inches (ninety-
one cm). The team calibrated the neutron probe to provide soil moisture content in inches per 
foot for the average soil type in the root zone. 
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3.4.2. Capacitance Probes 


Capacitance probes provide a fast, safe, and relatively inexpensive way to measure the relative 
permittivity11 of soils, a parameter that can be used to estimate soil moisture content. 
Capacitance probes come in a wide range of form factors, but all work using the same scientific 
principle: as soil moisture increases, the output voltage on the sensor increases in a predictable 
manner. This allows the user to monitor soil moisture nearly real-time and to report those 
readings to a data server via telemetry. 
 
Advantages: The primary advantage of capacitance probes is their ability to report soil moisture 
real-time without a weekly site visit from a technician. In the NEEA study, data were reported to 
the central server at fifteen-minute intervals. When growers can remotely and accurately monitor 
soil moisture real-time, it nearly eliminates the need for them to have sophisticated modeling 
tools to predict soil moisture; they can act based on the real-time moisture alone. 
 
Considerations: While capacitance probes worked quite well in some of the fields in the NEEA 
study, they on several occasions delivered unusable data. In 2013, the team carefully studied the 
correlations between neutron probe measurements and readings from the Decagon 10HS and 
AquaCheck capacitance probe sensors (described below under “Uses in demonstrations”). The 
team considered strong correlations (assumed for this study to be greater than r = 0.9)12 to 
indicate that neutron probes and capacitance probes yielded soil moisture readings that strongly 
correlated with one another. Based upon these assumptions, the study team observed strong 
correlations in moisture readings for the two types of probes only about forty percent13 of the 
time, as illustrated in Figure 6. Since the team members tested each brand of capacitance probe 
independently against the neutron probe, they determined that the problem was clearly brand-
independent. 
 


                                                 
11 A measure of the ability of a material to interact with an electric field and become polarized by the field, so that 
the field within the material is weaker than the field in the absence of the material 
12 A perfect positive correlation is r = 1.0, meaning that one variable exactly predicts the value of the other variable 
13 The approximate percentage of correlations of neutron probes with Decagon 10HS and AquaCheck probes 
(averaged for the two) that exceeded r = 0.9 
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Figure 6. Correlation of Capacitance Probe and Neutron Probe Readings 


 
Note: The capacitance probes did not report properly at times, possibly due to 
soil chemistry 


 
 
The team is still trying to identify the root cause of this difficulty and suspects that it is related to 
soil chemistry, specifically to high base saturation of the soils in the NEEA study sample. High 
base saturation alters the typical electrical properties of the soil, and overrides the effects of 
water on soil conductivity and capacitance. Although high base saturation is not extremely 
common in soils, it was prevalent in many field sites in the NEEA study. This fact suggests that a 
simple and inexpensive soil test could screen out potentially problematic locations for using 
capacitance probes, and merits future research. By prescreening the probe locations for base 
saturation, growers could dramatically improve their confidence levels in the capacitance probe 
data. More information on the scientific effects of base saturation on electrical properties of soil 
is available in the Using Soil Electrical Conductivity Mapping for Precision Irrigation in the 
Columbia Basin report. 
 
Uses in demonstrations: The NEEA demonstrations used the four brands of capacitance probes 
shown below in Table 2 and Figure 7. 
 
The Decagon 10HS is an individual analogy sensor that is easy to install. Decagon originally 
developed these sensors for use in greenhouses, and they are also well-suited for general soil 
moisture measurement. Because of their relatively low costs, the NEEA team installed three 
10HS sensors at different depths at each node in the VRI demonstrations. The study team 
selected sites in each field with low, medium, and high soil moisture holding capacity in lighter 
soils in order to bracket the impact of irrigation on different soil types present in that field. 
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The AquaCheck, HydraSCOUT, and Sentek probes all have sensors that report soil moisture 
located at multiple depths in the soil profile. The sensor data are delivered to the telemetry node 
via a serial interface port. All three brands have similar installation methods. 14 The NEEA study 
team normally installed these probes at locations in the field with the majority soil type. 
 


Table 2. Deployment of Capacitance Probes in NEEA Demonstrations 
 
Test  


Probe(s) Used 
Decagon AquaCheck HydraSCOUT Sentek 


VSI Demonstrations    X 
VRI Demonstrations X X   
Data Standards Alpha Test X X X  


 
 


Figure 7. Capacitance Probes Used in Demonstrations 


 


 


                                                 
14 A video of the AquaCheck installation is available at https://www.youtube.com/watch?v=oCWCWv2MstA. A 
video of Sentek probe installation is available at http://www.sentek.com.au/products/monitoring.asp 
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3.5. Tensiometers 
A tensiometer measures how hard the plant needs to pull to get water out of the soil. A 
tensiometer is a very simple instrument consisting of a porous ceramic tip attached to a water-
filled tube with a suction dial (negative pressure) gauge at the top. The ceramic tip is installed in 
the root zone of plants; as the plant extracts water from the soil, the soil extracts water from the 
instrument, registering the same suction that the roots experience. Tensiometers produce a water 
retention curve,15 which is a helpful reference for determining soil properties. 
 
Advantages: Many agronomists still regard the tensiometer as the best direct measure of the 
amount of stress the plant experiences. 
 
Considerations: The models tested require weekly attention to maintain the fluid levels inside the 
devices. 
 
Uses in demonstrations: The NEEA team tested two brands of tensiometers: an Irrometer 
tensiometer (see Figure 8) and a prototype of the “Torpedo” by Soil Water Monitoring Systems, 
LLC (see Figure 9). 
 
A typical tensiometer can be fitted with a pressure gauge such as that shown in Figure 8, or with 
a pressure transducer that allows the instrument to connect to telemetry. 
  


Figure 8. Irrometer Tensiometers 


 
 
 


                                                 
15 See the Soil Science and the Basics of Irrigation Management report for an example of a water retention curve 
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Figure 9. Soil Water Monitoring Systems’ "Torpedo" 
Tensiometer 


 
Note: This image shows a prototype version 


 
 
The Torpedo prototype used in this study functioned well in the lower suction range but lost 
contact and all its water at tensions above 70 kPa. This finding potentially limits the range of 
crops for which it is suitable. 
 


3.6. Flow Meters 
Flow meters proved extremely useful during the demonstrations in quantifying water and energy 
savings. Few of the pivots were outfitted with flow meters, so the study team installed General 
Electric Panametrics’ AquaTrans AT868 flow meters (shown in Figure 10), which use ultrasonic 
pulses to measure flow rate, on many pivots. The AT868 acts as the data logger and records flow 
rate (analogous to a speedometer) and cumulative gallons (analogous to an odometer). The study 
team strapped UTXDR Ultrasonic Flow Transducers to the risers and connected the transducers 
to the AT868. 
 
Advantages: Ultrasonic transducer-style flow meters mount on the outside of a section of pipe. 
This is a key advantage in that it eliminates the need to drill holes in the pipe and interrupt 
irrigation operations. The AT868 is a very rugged, high-quality instrument that can be 
configured for a wide range of pipe sizes and materials. Properly configured, the AT868 
provided accurate real-time readings for both flow and total gallons. 
 
Considerations: The flexibility offered by the AT868 meant that its initial configuration proved 
to be moderately complicated. The study team needed a significant amount of time to learn how 
to configure it. 
 
The AT868 can be ordered only in either a 12-volt direct current (DC) or a 120-volt (alternating 
current) AC version, not both at the same time. The AT868 draws 0.7 amps, so it would require a 
large solar panel and a large 12-volt battery. For that reason, the study team chose to wire them 
to 120-volt AC power sources in locations with continuous availability of 120 volts.  
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Out of the more than fifty pivots tested with AT868 flow meters during the demonstrations, three 
pivots had a rusty scale on the inside of the pipe sufficiently thick that it eliminated the 
feasibility of using ultrasonic transducers.  
 
The AT868 supporting documentation is not well-organized, which increased the time necessary 
for the study team members to learn how to configure, install, and connect to telemetry.16  
 
Uses in demonstrations: To obtain accurate measurements, the transducer should be attached to a 
sufficiently long section of pipe to avoid turbulent flow, as defined in the documentation and 
literature.  
 
For applications for which the team members needed only cumulative total volume data over the 
season, they mounted the AT868 on the riser of the pivots and the neutron probe technicians 
recorded the accumulated number of gallons on the AT868 display during their normal weekly 
rounds.  
 
When the team members needed real-time flow data, they connected the flow meter through a 
Ranch Systems RS210 node to allow the uploading of real-time data to the Ranch Systems 
server. The team configured the node to count pulses from the AT868, with one pulse equaling 
one hundred gallons. The team then configured the Ranch Systems server to report flow 
(gallons) and flow rate (gallons per minute) as a function of time. 
 
During the pivot evaluations,17 the team needed a portable flow meter to measure the flow rate 
going through the riser of the pivot. General Electric offers a portable version of the AT868, but 
for budgetary reasons, the study team mounted existing AT868 flow meters into inexpensive 
Craftsman tool boxes and powered each unit with a battery and an inverter.  
 


                                                 
16 The team developed additional documentation, available upon request 
17 See the Pivot Evaluation Best Practices report for more information 
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Figure 10. AquaTrans AT868 Flow Meter 
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4. Recommendations for Assembling a Soil Moisture Monitoring System 
 
Based on its experience in conducting three years of demonstrations for the Agricultural 
Irrigation Initiative, the NEEA study team offers the following suggestions18 to growers in 
assembling soil moisture monitoring systems: 
 


 Slow and steady wins the race: Start small, and build out the telemetry system gradually. 
Conduct small-scale demonstrations for a few years before committing to larger-scale 
systems. As growers learn what works well in their operations, they can invest more 
wisely. Purchase products with proven track records of operating together, and 
experiment to see what works in a particular situation. Growers who start too big may 
discover problems faster than they can fix them, or may get stuck with a brand they don’t 
like.  


 Don’t let the complexity of new technology get in the way of improving irrigation 
scheduling: Soil moisture monitoring can dramatically improve the precision of 
irrigation. As growers are gradually building their experience in automation and remote 
sensing, they can rapidly improve their irrigation scheduling using weekly neutron probe 
data. 


 Carefully consider where to place sensors in the field: Growers can use several different 
approaches, each requiring a different method of interpreting the data. Examples include:  


o One sensor at the lowest holding capacity of the field (driest)  
o One sensor placed in the most typical soil type  
o One sensor placed at both the lowest and highest holding capacities to bracket 


moisture levels 
o Combinations of the above locations  


 Make sure sensor readings make sense: The study team strongly recommends validating 
the accuracy of capacitance probe moisture readings for the first year or two, preferably 
by using a neutron probe for every probe site. If the soil on a farm doesn’t lend itself to 
capacitive probe measurements, the grower can rely on neutron probe data.  


 Use care when installing probes: Improper installation can cause probes to report 
inaccurate readings. For example, air pockets around the sensors will cause artificially 
low readings. Carefully following manufacturer’s installation procedures will 
significantly improve growers’ odds of success. 


 Watch for PAIL-certified products: The AgGateway Data Standards team is currently 
developing data standards that will improve the ability of products to move data from one 
system to another. In the near future, products that comply with these standards will be 
labeled accordingly, and should be easier to integrate.  


 Pay close attention to radio signal strength in laying out a wireless network: Wi-Fi 
networks really need lines of sight from nodes to base stations; problems with signals 
frequently start at about the one-mile range. Ensure that antennas are tall enough to get 
over the canopy. 


                                                 
18 NEEA supports these suggestions. They are based on unforeseen challenges experienced by study team members 
across the three years of NEEA demonstrations, and on their actions to mitigate those challenges. Readers should 
view them as advisory. 
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 Keep the data stored securely for future analysis: These data will help to identify optimal 
operational practices so the grower can improve productivity and profits year to year. 


 Conduct periodic maintenance to ensure smooth operations: 
o Keep solar panels clean 
o Service rain buckets 
o Use spike strips to deter birds from soiling equipment or damaging the wiring 
o Monitor data regularly for errors 
o Decommission equipment for the next year and disconnect the battery 
o Store in a cool, dry place 
o Bench-test and configure nodes in the shop and perform repairs before installing 


in the field 
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5. Risks and Challenges 
 
Properly implementing modern instrumentation into modern farm operations can enable dramatic 
improvements in crop quality, yields, and growers’ profits. The study team experienced first-
hand the substantial challenges that growers face in adopting and integrating solutions that 
improve farm operations.  
 
On one hand, some growers might find these challenges sufficiently daunting that they are slow 
to adopt the modern practices crucial for them to remain profitable and competitive. Giving up 
on new technology is not a good option for growers. 
 
On the other hand, the challenges documented in this report can offer industry partners valuable 
insights into opportunities to improve their customers’ experiences, to accelerate market growth, 
and to increase their market share. The insights may also help growers to adopt new technologies 
with higher success rates. 
 


5.1. Risks 
 If growers experience too much frustration with new systems, they may defer system 


development for multiple seasons. 
 If manufacturers and dealers neglect focused improvements in customer experience, sales 


and profits may not materialize. 
 If growers don’t ground-truth sensor technology, they could make bad decisions without 


realizing it until they observe serious crop stress occurring. 
  


5.2. Challenges 
 Incomplete product solutions: The industry makes fine equipment, but it doesn’t always 


provide solutions that growers can seamlessly integrate into their normal agronomic 
processes. Industry could accelerate sales by increasing its emphasis on improving 
customer experience and by “designing with the end in mind.” 


 Capacitance probe data quality: Ground-truthing moisture probe data, preferably with a 
neutron probe, is an important action for growers in assessing the quality of such data. 


 Telemetry signal strength: Radios have an effective range of about one mile with a good 
line of sight. Automatic multi-hop mesh networking and improved antenna designs 
appear to be the best solutions for extending this range. 


 Data standards: AgGateway is actively developing standardized data schemas, an 
important first step in improving system integration. 


 Telemetry not highly interoperable: No single brand of telemetry offers a set of features 
complete enough for accomplishing the entire irrigation management process. Growers 
currently must mix brands to have a complete irrigation management solution. 


 Technology advances quickly: Keeping informed about the rapidly-changing technology 
landscape and how to get the most from their investments is difficult for growers.  
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6. Lessons Learned, Next Steps, Value of Findings 
 


6.1. Lessons Learned 
 Improving irrigation scheduling is more about helping growers solve problems and save 


time than it is about installing nifty hardware. 
 Not all technologies perform as advertised, and they sometimes require field adjustments. 
 Creating an on-farm wireless network is very technically challenging. The few plug-and-


play telemetry solutions tend to offer very narrow ranges of features. 
 


6.2. Next Steps 
 Share brand-specific insights with each manufacturer. 
 Work with industry partners to improve customer experience. 


o Push for plug-and-play solutions as the norm rather than the exception 
o Improve ease of setup and ease of use 
o Push for solutions to signal strength problems 
o Drive PAIL data standards development consistent with improving 


interoperability 
 Identify the root cause of erroneous capacitance probe data, and identify mitigation 


methods. 
 


6.3. Value of Findings 
For Growers 


 Growers can save time and improve production through the use of remote sensing and 
machine controls. 


 Manufacturers are introducing products with new features and more functionality at a 
rapid pace; growers should keep scanning the market for new solutions as they become 
available. 


 While manufacturers still have a way to go in refining usability improvements, they do 
offer highly-capable systems today. 


 Keep the eye on the prize; workarounds do currently exist for problems encountered. 
Focus on getting the necessary information without getting frustrated by technology. 


 Slow and steady wins the race.  
 
For Manufacturers 
The most effective ways to generate market growth and accelerate sales are through investments 
in improving customers’ product experience and by providing complete and integrated solutions 
that are easy to fold into existing farm operations to solve real problems. Manufacturers can use 
the findings of this report to help them develop solutions to address specific technical barriers, 
including: 
 


 Mitigating poor signal strength that hampers data transmission 
 Improving moisture probe technology and techniques so they work well in all soils 
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Based on these experiences, the NEEA team has taken two major steps to help industry 
accelerate market penetration of these important technologies: 
 


 Worked closely with several of the industry partners to shift their development emphases 
toward improving the usability of their products and making it easier for growers to 
integrate these solutions into farm operations. The study team observed substantial 
progress toward improved usability with some of these industry partners. 


 Initiated the development of data standards though AgGateway to enable improved 
system integration, making substantial progress in establishing standardized means of 
sending and receiving data. Details of this work and outcomes are available in the Data 
Exchange Standards report. 
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Executive Summary 
 
This report provides a basic introduction to and overview of center pivot systems, including key 
components of the system and basic interconnections among components. 
 
Center pivot technology is a primary method for irrigating farmland. Center pivots cover the 
largest proportion of acreage of pressurized irrigation in the Pacific Northwest. However, the 
pivot itself is part of a larger system. When the Northwest Energy Efficiency Alliance (NEEA) 
Agricultural Irrigation Initiative began in Walla Walla, Washington in November 2011, the 
attendees (including growers, irrigation vendors, consultants, utility representatives, and NEEA 
staff) drew their version of a complete system, shown in Figure 1 below. This image illustrates 
that the center pivot connects to pumping systems, weather systems, data systems (local and 
remote), telemetry systems, and control systems. The center pivot, while at the heart of the 
irrigation system, relies upon an entire set of intersecting systems, controls, and data 
connections. 
 
Figure 1. First Concept of an Integrated Center Pivot System with NEEA Partners 


 
 
 
This report is one in a series of twelve reports addressing particular areas of NEEA’s 
Agricultural Irrigation Initiative. All twelve reports are available at http://neea.org/reports.  
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1. Introduction 
 
This report is designed as a companion to the other eleven reports1 in the series based on the 
activities in the Northwest Energy Efficiency Alliance’s (NEEA’s) Agricultural Irrigation 
Initiative. NEEA is an alliance funded by more than 140 utilities and energy efficiency 
organizations in Idaho, Oregon, Montana, and Washington working to accelerate the innovation 
and adoption of energy-efficient products, services, and practices in the Northwest. 
 
Center pivot irrigation is a method of crop irrigation in which equipment rotates around a pivot. 
The pivot naturally irrigates a circular area, often creating a circular pattern in crops when 
viewed from above, as shown in Figure 2. Individuals looking out the windows on flights over 
the Midwest portion of the United States on a clear day can see large circles on the farmland 
below. Growers created those circles using center pivots. 
  


Figure 2. Aerial View of Center Pivot Circles 


 
 
 
Based on type of crops, available water, and soil conditions, irrigators may choose to plant a crop 
circle uniformly, in halves, quarters, or subsection wedges. 
 
Constant linear move systems for irrigating square or rectangular fields use technologies similar 
to those of center pivot systems. This report does not address linear move systems, but many of 
the same observations would apply. 


                                                 
1 All twelve reports, each of which addresses a specific area of NEEA’s Agricultural Irrigation Initiative, are 
available at http://neea.org/reports. 
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Given the industry-specific and scientific natures of some terms used in this report, please refer 
to the AgGateway AgGlossary (http://agglossary.org/wiki/index.php/main_page) for definitions. 
 


1.1. Advantages and Disadvantages of Center Pivot Systems2 
Center pivot systems offer many advantages over other irrigation application methods: 
 


 Potential for automated operation, reducing labor costs 
 Simplified and predictable water delivery 
 Ability to apply to more shallow depths 
 Uniform distribution of water 
 Increased ability to plan and schedule irrigation applications 
 Easier to apply agri-chemicals (chemigation) 
 Little annual setup required 
 Reliability 


 
Disadvantages of center pivot systems include:  
 


 Relatively high initial cost 
 Relatively high pipe-friction losses 
 Circular pattern leaves dry corners and potentially lower yield 
 Topographic changes cause potential operating pressure variations 
 Can have operational challenges requiring human interventions 
 Potential risk for injury if the operator is not familiar with operation 


 
1.2. Center Pivot System Layout 


Center pivot irrigation is a form of overhead (sprinkler) irrigation consisting of several segments 
of pipe (usually galvanized steel or aluminum) joined together and supported by trusses, 
mounted on wheeled towers with sprinklers positioned along its length. The major components 
include: 
 


 Pivot  
 Pivot tower 
 Control Panel (see Figure 10) 
 Spans of pipe between towers 
 Trusses to support the spans 
 Tower drive wheels 


 


                                                 
2 Many of these advantages and disadvantages would likewise apply to linear move systems 
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Figure 3 and Figure 4 show two different brands of center pivots and their main components. 
 


Figure 3. Valley Center Pivot System 


 
 
 


Figure 4. Lindsay Center Pivot with End Gun 
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Most center pivot systems now have drops3 hanging from a U-shaped pipe called a gooseneck 
(see example in Figure 5) attached at the top of the pipe with sprinkler heads positioned a few 
feet (at most) above the crop, thus limiting evaporative losses and wind drift. 
 


Figure 5. Senninger Sprinklers with 
 Gooseneck Pipes 


 
 
 
Irrigators typically install pressure regulators upstream of each nozzle to ensure each is operating 
at the correct design pressure. They can also use drops with drag hoses that deposit the water 
directly on the ground between crops or with spray-type sprinklers less than two feet (0.6 meters) 
off the ground. These types of systems are respectively known as Low Energy Precision 
Application (LEPA) or Low Elevation Spray Application (LESA).  
 
Most center pivots originally operated with high water pressure, a practice later replaced by 
hydraulic systems and electric motor-driven systems. Most systems today are driven by an 
electric motor mounted at each tower. 
 
 
 
  


                                                 
3 A drop is a hose between the gooseneck and the sprinkler assembly or emitter. It is often made of a plastic such as 
polypropylene or polyethylene. 
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2. How Center Pivots Work 
 
Center pivots are well-engineered structures that effectively deliver water to large circular fields. 
Each has a main water delivery pipe suspended over the field out of the way of the crops. 
Sprinklers or spray nozzles can be spaced along that pipe to apply water wherever the pipe is 
traveling. At each tower, pipe sections are connected with flexible joints that allow the pipe to 
move through a limited range without twisting or breaking. This flexibility also allows vertical 
bending that enables pivots to climb moderate hilly slopes. 
 


2.1. General Center Pivot Movement 
The machine moves in a circular pattern, and is fed with water from the pivot point at the center 
of the circle. The water is usually pumped from a source such as a well or a river. The pump is 
connected to the pivot at the pivot point (see Section 3.1 for details). The outside set of wheels 
covers the greatest distance and thus sets the master pace for the rotation. The inner sets of 
wheels are mounted at hubs between two segments and use angle sensors to detect when the 
bend at the joint exceeds a certain threshold (the wheels should be rotated to keep the segments 
aligned). Most center pivots irrigate a circular area a quarter-mile (0.4 kilometer) in radius, 
although some can cover a larger area. Center pivots are typically less than one-third of a mile 
(0.5 kilometer) in length. Most manufacturers offer a way to adjust the speed of the pivot, and 
thus the amount of water being applied over a given area, a process called Variable Speed 
Irrigation (VSI). 
 
Some manufacturers offer packages that not only vary the speed, but also turn on and off valves 
for groups of sprinklers on the pivot system during operation. This is known as Variable Rate 
Irrigation (VRI). The Irrigation Delivery Systems report provides more information on VSI and 
VRI systems. 
 


2.2. Wiper Pivots 
A wiper pivot (or a “half-circle pivot”) runs in a half-circle (or more), reversing its course when 
a lever hits a stop placed in the field. Figure 6 shows a field irrigated with a wiper pivot. In 
many instances, irrigating a long, narrow field with a single center pivot designed to operate in a 
half-circle configuration is less expensive than irrigating that field with two smaller, full-circle 
pivots. Wiper pivots exhibit two important differences from center pivots: 
 


1. Since the pivot does not automatically return to its original starting point, the grower may 
have to run the pivot “dry” back to that point before irrigating again, which adds wear to 
the system 


2. If the grower does not return the pivot to its original starting point before the next 
irrigation cycle is started, the driest area of the field (the area irrigated first during the last 
cycle) will receive water last 
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Figure 6. Field Irrigated with a Wiper Pivot 


 
 
 


2.3. Challenges with Center Pivots 
With all of its advantages, center pivot irrigation does present some challenges. Per the Natural 
Resources Conservation Service (NRCS) (Shae, Robinson 2009), irrigating in circular patterns is 
just plain “trickier” than irrigating in rectangles. In a rectangular system, each sprinkler applies 
water to an identically-sized area. In a circular system, the area increases as the radius increases 
so that sprinkler applies water to a differently-sized area (see Figure 7 below). 
  


Figure 7. Water Application for Circular Systems Is Trickier to Calculate 


 
Note: Source – (Shae, Robinson 2009) 
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To overcome this irrigated surface area challenge, and to maintain uniform coverage, irrigators 
calculate and size sprinklers appropriately along the length of the pivot. This maintains uniform 
water application along the linear length of the center pivot. As Figure 8 shows, the greater the 
radius of the circle, the more the grower must adjust the gallons per minute (GPM) (or liters per 
minute) to overcome frictional losses and the increased delivery acreage. This is accomplished 
by adjusting the nozzle diameter to increase flow.  
 
Since the outermost spans of the pivot travel farther in a given time period than do the innermost 
spans, nozzle sizes are smallest at the inner spans and increase with distance from the pivot 
point. This helps keep a uniform flow of water as the outer wheels set the pace of the rotation.  
 


Figure 8. Area Calculations and Their Relationships to Flow for 
Uniform Coverage 


 
  
  


Circle Area Computations Area = π R2 


Radius 


(ft.) 


Total 
Area 


(acres) 


Spoke 
Area 


(acres) 


Flow 
Required 


(gpm) 


130 1.2 1.2 7.2 


260 4.9 3.7 22.2 


390 11.0 6.1 36.6 


520 19.5 8.5 51.0 


650 30.5 11.0 66.0 


780 43.9 13.4 80.4 


910 59.7 15.8 94.8 


1040 78.0 18.3 109.8 


1170 98.7 20.7 124.2 


1300 121.8 23.1 138.6 


Area Calculations for a Typical System 
(System Capacity = 6 gpm / acre) 
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3. Parts of the Center Pivot System  
 
The typical center pivot system consists of a single long irrigating pipeline attached to a central 
tower that moves slowly over the field in a circular pattern and irrigates the plants with sprayers, 
or sprinklers placed on it at frequent spacings. The central tower, which houses the pivot 
mechanism and main control panel (electric), is anchored to a small concrete base at a fixed 
water supply point (hydrant) at the center of the field. 
 
The entire irrigating pipeline is supported above ground by “A”-frame towers that move on 
wheels, long spans, steel trusses and/or cables. The outside end of the pipe is sometimes 
overhung with a sprinkler end gun. The whole system is self-propelled and rotates slowly, at a 
typical speed (for the outermost span) of two to three meters per minute around the fixed pivot. It 
applies water to the field in the form of overhead spray irrigation and covers the irrigated area in 
a circular pattern. The drive system features small individual electric motor drives mounted on 
each wheeled tower.  
 


3.1. Central Tower and Span 
At the center of the circular field, an anchored tower holds up one end of system and provides 
flexible joints that allow 360 degrees of movement for both water pipes and electrical wires (see 
Figure 9. Water and power are supplied to the system at the pivot point. Buried pipe delivers 
water from a nearby pond, river, or other source. Electric utilities may deliver power by means of 
buried wires, or power may be generated on-site by a generator attached to a diesel-, propane-, or 
gas-fueled engine. For irrigation systems supplied by pumped water, that engine may also drive 
the well pump by a drive shaft, or the generator may supply electricity to an electric well pump. 
 


Figure 9. Anchored Tower Connected to Pumping System 


 
Note: The pump is connected to the pivot at the pivot point 







Ag Irrigation Initiative: Overview of Center Pivot Irrigation Systems 


NEEA - 9 


 
 


3.2. Control Panel 
The control panel is the user interface for the center pivot irrigation system (see example below 
in Figure 10). Control panel technology ranges from very basic to very advanced. The primary 
functions of the control panel are to energize the system, select forward or reverse travel 
direction, and to select pivot travel speed by the percent timer setting. The entry-level basic 
control panels from center pivot manufacturers provide those functions and little else. Control 
panels at the advanced end of the spectrum incorporate more features into the package, including 
auto-reverse, auto-stop, digital displays, end gun controls, the ability to control pivot angles, 
auxiliary controls, corner catcher controls, auto-speed, programming capabilities, touch screen 
controls, and remote monitoring and control. 
 


Figure 10. Example of Pivot Control Panel 


 
 
 
In addition, most pivot manufacturers today provide user interface controls from mobile devices 
such as tablets and smartphones, as shown in Figure 11 below. 
 


Figure 11. Pivot Control User Interface on a Mobile Device 
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3.3. Remote Control of Pivot Systems 


Manufacturers and consultants offer center-pivot irrigation monitoring systems, which may be 
included either in the base station or through a small unit mounted on the end tower of the pivot 
system. Those units, which include a GPS and a cell phone modem, monitor and control several 
functions of the pivot. Growers purchase the unit and pay an annual fee for a service through 
which they can check the status of their system(s) via their own home pages associated with the 
service’s website. They can also control several pivot functions, depending on which unit they 
have, including remote starting/stopping, accurate end gun control, water pressure, and pivot 
speed changes. The pivot controller (see examples in Figure 12) can also record the amounts and 
locations of applied water. 
 
Figure 12. Examples of Pivot Controllers Mounted onto a Pivot 


 
 
 


3.4. Sprinklers 
Sprinklers are the devices that actually deliver the water to the plant and/or soil. The purpose of a 
sprinkler is to distribute the water uniformly over an area in droplet form. In order to cover a 
large area, a sprinkler must propel water a considerable distance. A properly-designed sprinkler 
“package” will take many factors into account, including water supply, soil, crop, topography, 
and atmospheric conditions. Center pivot systems use both high-pressure, impact-type sprinklers 
and low-pressure, spray-type sprinklers. Regardless of the type of sprinkler used, each system’s 
design should meet the crop water requirements for the crop and area irrigated. 
 
Spray-type sprinklers (referred to as spray nozzles) require considerably less pressure, and thus 
less energy, than do impact sprinklers. Spray nozzles are often installed at the end of drop 
tubes/hoses to release water closer to the crop canopy to reduce wind and evaporative losses. 
However, the smaller wetted diameter of spray nozzles causes very high application rates at the 
outer end of the pivot. In “heavier” soils (soils with lots of clay),4 this often leads to application 
rates that exceed the soil infiltration rate, causing runoff. The larger nozzles of impact sprinklers 
produce large wetted diameters, which result in lower application rates. 
 
                                                 
4 The Soil Science and the Basics of Irrigation Management report provides more information on soil textures. 
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Sprinkler manufacturers today offer an extensive array of spray-type sprinklers along with a few 
models of impact-type sprinklers. Spray-type sprinklers are currently available with water impact 
plates that rotate, spin, wobble, or remain fixed to provide various water application patterns to 
meet most conditions. Figure 13 shows an example of a rotating sprinkler and Figure 14 
illustrates the differences between fixed and rotator sprays. Impact sprinklers come primarily in 
two formats – low-angle water trajectory and high-angle water trajectory. 
 


Figure 13. Nelson A3000 Rotating Sprinkler for Center Pivots 


 
 
 


Figure 14. Comparison of Fixed Spray and Rotating Streams 


 
Note: Source – Nelson Irrigation’s “Handy Pocket Guide” for sprinkler technology 
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3.4.1. Water Pressure and Nozzle Size  
Water pressure and nozzle size control the water droplet size distribution from a sprinkler; in 
turn, droplet size impacts the application rate pattern. Higher pressure creates smaller droplets 
while bigger nozzles produce larger droplets. Nozzle size also influences the trajectory of a given 
sprinkler droplet. When the initial velocities at which droplets exit the nozzle are equal, large 
droplets will travel farther from the sprinkler than will small droplets. Consequently, high 
pressure or small nozzle sizes, which tend to produce smaller droplets, increase application rates 
near the sprinkler; conversely, low pressure or large nozzle sizes, which tend to produce larger 
droplets, increase application rates farther from the sprinkler. 
 


3.4.2. Low Energy Precision Application (LEPA) and Low Elevation Spray 
Application (LESA) 


Low Energy Precision Application (LEPA) and Low Elevation Spray Application (LESA) 
irrigation systems deliver irrigation water in a precise application at reduced pressure, which 
reduces water losses due to wind drift and evaporation near the soil surface. The decreased 
evaporative losses that LEPA and LESA facilitate are especially important at field locations with 
high temperatures and low humidity. LEPA applies water twelve to eighteen inches (thirty to 
forty-five centimeters) above the ground surface for row crops; LESA uses spray nozzles instead 
of the drag hoses, placing them less than two feet (0.6 meter) off the soil surface. Both 
applications can drive energy savings due to reduced water pressure and increased application 
efficiency. Growers have used LEPA irrigation since at least 1981, although it is not common in 
the Northwest.  
 
LEPA and LESA, as well as Mid Elevation Spray Application (MESA), can each be applied to 
center-pivot irrigation systems. MESA, as the full name implies, puts nozzles higher above the 
soil surface than either LEPA or LESA, up to five feet (1.5 meters) above ground. LEPA and 
LESA equipment is cost-effective, improves uniformity, allows for dry canopy, creates less 
wheel line tracking, and shows promise on limited soil and terrain. These technologies could 
prove beneficial for many crop types in the Northwest.  
 
LEPA and LESA require attention to water management since the large volume of water each 
applies in a short period of time presents possible infiltration and runoff issues. LESA poses less 
runoff potential than LEPA, so growers can use it more frequently on rolling terrains or where 
the soil is more compact. Growers can prevent runoff through the addition of more drops to the 
pivot, changes in tillage practices, and the employment of dams or dikes in furrows. LEPA and 
LESA also require considerations related to their ability to provide chemigation; however, some 
sprinklers have multiple configurations, and if mounted on flexible drop tubes, they can be raised 
during the chemigation process.  
 


3.4.3. Pivot End Guns 
End guns are large impact sprinklers that are, as the name applies, located at the far end of the 
center pivot. They may throw water as far as 130 feet (40 meters) beyond the pivot hardware, 
although the effective watering radius would be approximately 100 feet (30 meters) of that. The 
addition of that much distance to the existing radius of the pivot-irrigated circle substantially 
increases the field area that the pivot can water. 
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End guns are not without their challenges and problems. Irrigators must carefully set the angle of 
operation to deliver water uniformly. Many end guns require a booster pump to raise water 
pressure to the desired nozzle pressure. If the water pressure at the end of the pipe is sufficient, 
this booster can be omitted; however, operating a pivot at higher pressure increases pumping 
costs and may necessitate pressure regulation on some or all of the other sprinklers on the pivot. 
Crop uniformity and yield drop off dramatically with the use of end guns at the far reaches of the 
pivot. Best practices suggest not using end guns for water and energy conservation.  


 
Figure 15. Center Pivot End Gun 


 
 
 


3.4.4. A Note about Irrigation Water Quality 
Water quality is an important consideration in irrigation practices because of its effects on crops 
and soil. Irrigation water that contains sand, algae, and other suspended solids can damage 
sprinklers, causing them to wear out faster than normal. The Pivot Evaluation Best Practices 
report addresses this issue in greater detail. 
 


3.5. Pumping Systems 
Pumping systems supply water to center pivot systems. These pumps may be powered by gas or 
diesel engines, electric motors, or by using power from a tractor or truck engine via a power 
takeoff system (comprised of an output shaft mounted onto a tractor or truck and a corresponding 
input shaft on the pump). Pumps may supply a single center pivot or may supply multiple center 
pivot systems. The efficiency of the overall pumping plant and pump discharge pressure has a 
significantly affects the energy consumption of a center pivot irrigation system. 
 
Water for center pivot systems is not always routed through filtration systems. Flow rates to 
center pivot systems range from as low as 200 gallons per minute (GPM) (757 liters per minute) 
to well over 1,000 GPM (3,785 liters per minute). Given that water for irrigation is needed most 
when water supplies are at their lowest levels, water sources should be adequate to supply water 
during extended dry periods. 
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Electricity from utility companies or farmers' generators can power pumps, pivots, and controls. 
Indeed, much of the possible energy savings in center pivot irrigation occurs at the pumping 
system. Alternatively, diesel engines can also drive well pumps directly and can produce 
electricity needed for pivot motors and controls. Figure 16 shows an image of electrical pumps 
used in irrigation. 
 


Figure 16. Pumps Feeding Water to a Center Pivot 
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Executive Summary 
 
The Northwest Energy Efficiency Alliance (NEEA) is an alliance funded by more than 140 
Northwest utilities and energy efficiency organizations in Idaho, Oregon, Montana, and 
Washington working to accelerate the innovation and adoption of energy-efficient products, 
services, and practices in the Northwest. In 2011, NEEA launched the Agricultural Irrigation 
Initiative with the goal of reducing agricultural irrigation energy use by twenty percent by 2020, 
through a series of market activities to test and promote a product solution for center pivots that 
enabled integrated precision irrigation technology. The main activities that NEEA undertook 
between 2011 and 2014 included field demonstrations to test the product, some specific 
technology field tests, infrastructure support (data standards work), the development of a 
business case and economic modeling, and marketing and outreach. 
 
NEEA discontinued funding this Initiative in 2014 with the hope that the market will continue to 
develop and refine the solutions identified through field demonstrations, data standards work, 
and collaborative work with industry stakeholders. NEEA will continue to monitor and scan the 
market and will engage if opportunities arise with which it can help on behalf of the region.  
 
Mother Nature can trump the best planning. Circumstances such as frozen ground, hail, and 
heavy wind affected the results of the demonstrations in this Initiative, as did technology 
challenges (such as lack of communication standards, incompatibility of equipment, installation 
delays, and limited access to communication links). With such rich learning as a resource, this 
overview report and a series of eleven detailed reports addressing specific elements of the 
Agricultural Irrigation Initiative document NEEA’s program context, design, and lessons 
learned, targeted to growers, vendors, and utilities. Together, these reports document the 
technical details and nuanced findings from three years of large-scale field demonstrations on 
seventy-four fields with twenty-two growers. These reports are rich in technical and market 
knowledge and can accelerate the agricultural industry’s adoption of more efficient uses of water 
and resources. All of these reports are available at http://neea.org/reports. 
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1. Introduction 
 


1.1. Agricultural Irrigation Initiative Purpose 
The Northwest Energy Efficiency Alliance’s (NEEA’s) Agricultural Irrigation Initiative 
proposed to accelerate agricultural energy efficiency savings opportunities in the Northwest as 
identified in the Northwest Power and Planning Council’s (NPPC’s) Sixth Power Plan (NPPC 
2010). NEEA set an external goal, developed by and supported across the regional grower 
community, of reducing agricultural irrigation energy use by twenty percent by 2020. The 
objective of the Initiative was to deliver easy-to-use, integrated agricultural irrigation energy 
efficiency solutions. NEEA established an internal energy savings target for this Initiative of 
forty-two aMW. 
 
Given the industry-specific and scientific natures of some terms used in this report, please refer 
to the AgGateway AgGlossary (http://agglossary.org/wiki/index.php/main_page) for definitions. 
 


1.1.1. NEEA Overview 
NEEA works to accelerate the innovation and adoption of energy-efficient products, services, 
and practices in the Northwest. Market transformation is the strategic process of intervening in a 
market to create lasting change in market behavior by removing identified barriers and exploiting 
opportunities to accelerate the adoption of all cost-effective energy efficiency as a matter of 
standard practice. 
 
NEEA’s unique role in this process is to look to the future to find emerging opportunities and to 
create a path forward to make those opportunities a reality in the region. As NEEA tests and vets 
those emerging opportunities, it creates conditions for sustained market adoption, successful 
utility programs, and accelerated benefits for the end-use customer. 
 


1.1.2. Agricultural Irrigation Initiative Overview 
According to the Sixth Power Plan (NPCC 2010), agricultural irrigation uses eighty-five percent 
of the Northwest’s agricultural electrical energy and five percent of the region’s total electrical 
energy, which represents a $335 million annual electricity load. Reducing that load by twenty 
percent would result in an annual savings of $67 million. 
 
NEEA has directly invested $2.6 million in this Initiative and leveraged more than $300,000 in 
donated equipment and resources through the four major activities1 outlined below. 
 


                                                 
1 The findings and conclusions in this report are based upon the results of these activities. Readers should consider 
the conclusions in this and all reports in this series advisory/directional rather than generalizable. 
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1. Demonstrations: Conducted field demonstrations for each product tier using the scientific 
method in order to identify energy savings and non-energy benefits such as increased yield 
and water savings. The Initiative focused on demonstrating integrated solutions with three 
main irrigation delivery systems: 


 Precision Flat Rate irrigation (PFR) – Uniform application of water across a field  
 Variable Speed Irrigation (VSI) – Varies water application by varying pivot speed  
 Variable Rate Irrigation (VRI) – Varies water application through pivot speed and 


individual sprinkler nozzle control 
2. Data standards: Provided a common set of data standards through the Precision Ag Irrigation 


Leadership (PAIL) project to convert weather, soil moisture, and other relevant data from a 
variety of original equipment manufacturer (OEM) hardware and software programs into an 
industry-wide format for download and use by an irrigation data analysis and prescription 
program 


3. Business cases: Developed a preliminary business case for growers to adopt the products, and 
a preliminary business case for vendors to sell and promote the products 


4. Outreach and marketing: Developed awareness among industry stakeholders through 
presentation of results at industry meetings and conferences 


 
The original target market for this Initiative focused on corporate and family growers farming 
one hundred or more acres, equipped with pressurized irrigation systems and characterized by 
center pivot systems. In addition, the Initiative demonstrations targeted growers with progressive 
relationships to technology, most likely “pioneers” or “early adopters,” with the assumption that 
the technology would diffuse and find relevant application over time to a much broader spectrum 
of the market, including smaller farms and growers further down the technology adoption curve. 
Table 1 below provides information on acreage in the Northwest region under center pivot 
irrigation and potential energy savings. 
 


Table 1. Center Pivot Irrigated Acreage with Estimated Energy Savings 


Region 17 Pacific Northwest


Total center pivot irrigated acreage                          
(factoring out <100 acre farms)* 


2,848,470 


Estimated farms based on total acreage 5,038 
Average # farms or managers 814 
Average # acres/manager (or farm) 3,500 


Total energy load for irrigation in aMW (per the Sixth 
Power Plan) 


645 


Total energy load for center pivot irrigation (≥100 acres) in 
aMW (per the Sixth Power Plan) 


268 


Savings estimate 20% 
Energy savings estimate in aMW 542 


                                                 
2 NEEA further discounted this early savings estimate to 42 aMW for its internal savings estimate. 
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Figure 1 shows an example of the primary technology upon which NEEA based the goals of this 
Initiative: a typical center pivot used for irrigation. Figure 2 shows an aerial image of fields 
irrigated by center pivots. The Overview of Center Pivot Irrigation Systems report provides 
information on how center pivots work. 
 


Figure 1. Center Pivot Used for Irrigation 


 
 
 


Figure 2. Center Pivot Irrigated Crop Circles 
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1.1.3. Context 
New techniques and data are available to assist growers in making precise decisions about 
irrigating a given field. NEEA believes that the integration of data from current weather systems, 
moisture sensors, and soil mapping techniques, in conjunction with optimal irrigation 
management, will yield both higher profitability and lower energy costs for growers. The 
integrated use of these technologies would provide an exact analysis and facilitate 
recommendations for when, where, and how much water to apply, defined as “precision 
irrigation.” 
 
Additional benefits of precision irrigation include reduced labor, lower fertilizer and chemical 
intensity usage, improved crop uniformity and quality, and potentially increased yield. 
 
NEEA’s hypothesis for market transformation was that an integration of current and new 
irrigation efficiency technologies would provide an attractive value proposition to large growers 
worried about water availability, under pressure to reduce inputs (labor, fertilizers), and with the 
time demands of managing larger enterprise operations. Once these large growers demonstrated 
the benefits of water and energy reductions and the technologies dropped in price, growers with 
smaller farms would be attracted to the increased profit potential and would adopt the products, 
thus accelerating market adoption.  
 


1.2. Initiative Background and History 
NEEA conducted an industry stakeholder collaboration, visioning, and planning workshop on 
improving energy efficiencies in agriculture in Walla Walla, Washington on November 16-17, 
2011. Twenty-two participants from NEEA’s stakeholder community attended, including 
utilities, growers, manufacturers, universities, and vendors. The group identified barriers and 
opportunities and adopted the goal of reducing agricultural irrigation energy use by twenty 
percent by 2020. 
 


1.2.1. Theory of Market Transformation 
Starting with input received at the 2011 Walla Walla meeting, NEEA identified key market 
barriers as well as interventions that could encourage market adoption of precision irrigation 
solutions, summarized in Table 2. 
 
Table 2. Overcoming Market Barriers 
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2. Overview of Report Series 
 
A series of twelve reports thoroughly documents NEEA’s experience gained through three years 
of market research, market activity, and demonstrations associated with its Agricultural 
Irrigation Initiative. The eleven reports in addition to this Overview report are briefly 
summarized below and are available at http://neea.org/reports. 


 
1. The Future of Agricultural Irrigation 
Demands for food for a growing population, climate change, and limited fresh water resources 
drive an increasing need for efficient use of agricultural water. What does the future hold for 
irrigation? This report provides an overview of the key technology and agronomic trends 
impacting irrigation in the Pacific Northwest. It outlines the regional and global forces that will 
drive changes in the region’s irrigation practices and address the impact of precision agriculture. 
It provides a road map of current and emerging irrigation technologies, including next-generation 
technologies and irrigation management practices focused on economic optimization. Finally, it 
recommends strategies for guiding and accelerating development and adoption of precision 
irrigation technologies.  
 
2. Overview of Center Pivot Irrigation Systems 
Center pivots are an important method of irrigating farmland. They provide the largest amount of 
pressurized irrigation of acreage in the Pacific Northwest. This report provides a basic 
introduction and overview to center pivot systems, how they work, some of the basic 
interconnected elements, and their key components. 
 
3. Soil Science and the Basics of Irrigation Management  
Soil properties are critical to understanding how much water should be applied to a field of 
crops. However, soil science terminology and principles can be complex and a bit overwhelming 
to understand at first glance. For those who are not soil scientists, this report provides 
foundational concepts and definitions.  
 
4. Irrigation Delivery Systems 
Center pivot systems provide multiple means of delivering water to fields. This report describes 
the technologies and details the findings from demonstrations on three major precision irrigation 
delivery systems: Precision Flat Rate (PFR), Variable Speed Irrigation (VSI), and Variable Rate 
Irrigation (VRI). This report does not cover other irrigation delivery systems such as Low 
Energy Precision Application (LEPA) and Low Elevation Spray Application (LESA), drip, 
wheel line, or fixed.  
 
5. Using Soil Electrical Conductivity Mapping for Precision Irrigation in the Columbia 
Basin 
The more complex irrigation delivery systems, such as VSI and VRI, require accurate mapping 
of soil water-holding capacity as a critical input for determining an optimal irrigation schedule 
and approach. As NEEA conducted its demonstrations, it found inconsistent levels of 
performance and results. This report uncovers the mystery of why soil mapping performed well 
in some fields and not in others. 
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6. Instrumentation and Hardware Best Practices in Precision Agriculture  
NEEA discovered a number of unanticipated challenges associated with efforts to integrate 
irrigation equipment into usable systems. This report offers actionable suggestions to irrigation 
dealers and manufacturers that can improve customer experiences, as well as suggestions to 
growers for successfully incorporating modern sensor and telemetry technologies into farm 
operations. 
 
7. Pivot Evaluation Best Practices 
NEEA assembled a team of experts to review existing center pivot evaluation methods and to 
organize a systematic process for evaluating pivot performance. This report introduces a range of 
evaluation methods for validating pivot performance and for diagnosing performance issues and 
defective components. It also provides suggestions to growers for cost-effective improvements 
based on subjective assessments of measured data.  
 
8. Precision Water Application Test 
A test of precision water application under field conditions, commonly known as a “catch-can 
test,” can help the grower to determine how evenly water is being applied on a given field. The 
results of such tests have real implications for the efficiency of precision irrigation approaches 
such as VRI, which manages application of water by zones. This report describes the tests 
performed on the fields in NEEA’s VRI demonstrations. Based on the results, the research team 
determined the smallest practical management zone size; this information will enable practical 
VRI designs and will define the limits of the VRI systems’ precision. 
  
9. Grower Experience 
Market adoption of precision irrigation practices and technologies requires acceptance of and use 
by growers within the contexts of their farm operations and agronomic practices. While these 
technologies offer the promise of improved yield, with corresponding savings in energy and 
water costs, they also come with the burden of time and effort for the growers to implement. This 
report describes some qualitative findings that could inform future product and program design.  
 
10. Data Exchange Standards 
Precision irrigation is an information-intensive undertaking. Technology has come a long way in 
helping growers use data to irrigate their land more efficiently. Growers can invest in 
technologies such as soil mapping, installation of pumping plants and flow meters, soil sensors, 
and irrigation delivery strategies. However, few of these tools communicate effectively or 
efficiently with one another, especially between brands. This report describes work led by 
NEEA, with extensive assistance from the ag equipment manufacturers, in developing a set of 
data standards within the Precision Ag Irrigation Leadership (PAIL) project. The PAIL project 
enables data sharing among different components of an irrigation system by providing a common 
set of data standards. Of all the activities that NEEA commissioned during this Initiative, data 
standards have the greatest potential to increase energy efficiency because they promote adoption 
of all types of technology. Data standards will enable a large and lasting impact on energy 
efficiency in the irrigation industry efficiency. 
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11. Business Case, Economic Modeling, and Market Channel Improvements 
Market adoption requires more than technology development. The industry must carefully 
analyze whether a market exists for the new solutions, and whether industry stakeholders (such 
as equipment manufacturers, irrigation consultants, and software service providers) see economic 
or other value in providing the solution. This report articulates the case for adoption of NEEA’s 
Agricultural Irrigation Initiative solution by both growers and vendors. It identifies areas in the 
market channel that must be enhanced before integrated precision irrigation solutions can be 
successful in the market. It also examines whether using the precision irrigation solutions can 
reduce costs and lower energy usage, while providing higher profitability for growers. It 
provides an economic model specific to eastern Washington and Oregon, analyzing the dollar 
impact of investing in, and using, precision irrigation technologies.  
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3. Key Lessons Learned, Next Steps, Value of Findings 
 


3.1. Lessons Learned 
The findings from each of the topics covered in the reports summarized in the preceding section 
resulted in numerous detailed lessons learned. The key lessons learned across all reports are 
listed below by audience or market type. 
 


3.1.1. For Growers 
Regular pivot evaluation and maintenance is crucial 
NEEA learned that few growers have a regular cadence for pivot and sensor calibration. This 
maintenance is a precursor for deeper efficiency and supports long equipment life and any 
upgrades. For more information, please see the Pivot Evaluation Best Practices report. 


 
Not all soils are created equal, and one solution doesn’t always meet the conditions of a 
particular field – Apparent electrical conductivity (ECa) soil mapping isn’t effective for all soils 
ECa soil mapping can be incredibly valuable as an input for precision irrigation; on the other 
hand, it is costly and can be inaccurate. NEEA discovered a simple and low-cost test to 
determine whether ECa mapping is likely to work on a given field for specific soil types found in 
the Pacific Northwest. For more information, please see the Using Soil Electrical Conductivity 
Mapping for Precision Irrigation in the Columbia Basin report. 
 
Solve connectivity issues first 
All precision irrigation is reliant on good data connections, whether Internet, satellite, or line of 
sight radio communication. NEEA ran into all kinds of challenges implementing fully functional 
on-farm wireless networks, courtesy of both the natural world (extra tall-corn plants, birds, and 
so forth) and of technical issues related to wiring connections, signal strength, and other 
challenges around communication protocols. The presence or absence of a solid data connection 
at the start of the season can make or break a demonstration. For more information, please see 
the Instrumentation and Hardware Best Practices in Precision Agriculture report. 
 
Precision irrigation requires IT proficiency 
NEEA observed that the farming operations with in-house IT skillsets and aptitudes are able to 
troubleshoot, implement continuous improvements, and maximize the capabilities of precision 
irrigation technology. For more information, please see the Business Case, Economic Modeling, 
and Market Channel Improvements report.  
 


3.1.2. For Vendors 
Improve installation of new technologies  
The occasions of technology installations offer vendors a critical point of contact with growers 
for building trust in their products or services and with the vendors themselves. NEEA identified 
many areas for improvement in the installation processes for many technologies, including the 
need to develop a shorter, easier process and to provide good documentation and support (know 
the audience, language, and their levels of IT expertise). For more information, please see the 
Grower Experience report and the Instrumentation and Hardware Best Practices in Precision 
Agriculture report.  
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Integrated solutions are the holy grail 
While individual irrigation-related technologies can themselves substantially improve energy 
efficiency, the holistic approach of integrating all the various irrigation-related technologies 
holds the most promise for maximizing performance, profits, and impacts for growers and 
vendors alike. Integrated solutions include technologies from the pumps at the river to the 
emitters on the pivots, as well as all the instrumentation that monitors all the variables. 
 
Vendors’ continued collaborations to design and market integrated, easy-to-use solutions will 
improve the grower experience and help to accelerate market adoption. This developing vertical 
integration of the supply chain can be attributed to the creation of industry-wide data standards 
and their widespread adoption by the manufacturers. NEEA needs strong technical and business 
representation to make the standards widely applicable; its relationship with the PAIL project 
will be a key element in ensuring the successful integration of all the different technologies 
found in a precision ag operation. For more information, please see the Data Exchange 
Standards report. 
 
Design controls so growers feel empowered 
NEEA found that growers need to be empowered to maintain control over their irrigation 
systems and decisions. Technologies, solutions, and demonstrations must be tailored to ensure 
that the grower is in command. For more information, please see the Grower Experience report. 
 
Right-size the management zone for “precise” precision irrigation 
Designing irrigation prescriptions to accurately apply water in a field using Variable Rate 
Irrigation requires dividing the field into reasonable management zones. The NEEA research 
team led by OSU performed an extensive catch-can test, also called a precision water application 
test, to determine the realistic size and threshold for a management zone, which will facilitate the 
generation of more effective irrigation prescriptions. For more information, please see the 
Precision Water Application Test report. 
 


3.1.3. For Utilities (and Other Organizations that Run Demonstrations) 
Understand that available technology may still necessitate special considerations in 
implementation 
NEEA’s integrated solution relied on more than ten hardware and software applications that 
needed to interface effectively. Not all technologies performed as advertised, and sometimes they 
required field adjustments. Researchers can mitigate these challenges through actions such as 
using multiple brands of equipment for a given function, isolating demonstrations of individual 
technologies, and conducting demonstrations on smaller pivots. Detailed information on 
demonstration findings that unveiled these challenges is available in the Irrigation Delivery 
Systems report. 
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Adjust timeline to begin demonstration sooner 
Through this Initiative, NEEA learned how to schedule planning, contracts, and decisions to 
work within the natural cycles that drive all agricultural work, including planting, harvest, and 
preparation. Ideally, NEEA would develop contracts or agreements in the summer prior to the 
following growing season, then recruit growers with the assistance of utilities for demonstrations 
in the fall, incorporating appropriate contractual agreements and relationship-building. This 
would allow the demonstrations to run for the entire next growing season(s) with all systems 
working properly from the beginning of the season.  


 
Earning grower trust differs from other markets 
Growers have unique motivations and barriers to adopting energy-efficient technology. NEEA 
learned first-hand the importance of building personal trust within grower communities when 
working to accelerate the adoption of a new product. Developing this trust is key to working 
effectively within the grower culture. Regional utilities with strong local customer relationships 
can be NEEA’s biggest ally in building this trust. 
 
Determine plan to measure energy savings at the outset 
NEEA has not yet demonstrated a cost-effective, reliable way of measuring water and energy 
savings in complex, variable agricultural systems such as a large center pivot operation. 
Recommendations for future work include development of a vetted, pre-season plan with both 
primary and backup savings measurement processes. This is challenging work for which 
solutions must be developed and deployed.  
 
Grower technology adoption is slower than that in other industries 
NEEA learned that growers (even early adopters and pioneers) take a minimum of three years to 
adopt a new technology – the first year for watching other case studies, the second for trying a 
small demonstration, and the third for scaling to include multiple pivots. This duration affects the 
length of time necessary to conduct a demonstration, the realistic objectives for one growing 
season, and the time span for scaling a utility incentive program. If demonstrations don’t go as 
planned, the length of time until adoption can stretch out even further. 
 
Precision agriculture requires innovative incentives 
NEEA observed that growers (as customers) are not price-sensitive in the same way that a 
residential customer would respond to an incentive for an energy efficient refrigerator. While 
cost is a consideration, complexity, ease of use, and yield are big drivers for growers’ 
considerations of a complex pivot system upgrade. The role and impact of long-term prescriptive 
utility incentives is unclear. Some early findings and anecdotal information point to possible 
upstream incentives through retailers, and potential deep impacts through training and rewards 
offered by vendors. 
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3.2. Accomplishments and Next Steps 
 


3.2.1. Data Standards 
NEEA brought together industry stakeholders to develop an agreed-upon set of data standards 
for the transmission of data necessary to develop, execute, and record a precision irrigation plan. 
Together with NEEA, the industry stakeholders initiated a data standards development project 
called Precision Ag Irrigation Leadership (PAIL) within AgGateway, a national organization 
devoted to e-business in agriculture. Highlights of accomplishments include: 
 


 Recruiting the two pivot manufacturers that represent more than sixty-five percent of the 
market 


 Achieving broad participation in PAIL from pivot manufacturers, instrumentation (such 
as that used for soil, weather, and data logging), data warehousing, decision support 
systems and numerous ag industry leaders 


 Transitioning Phase One of the data standards work to the American Society of 
Agricultural and Biological Engineers (ASABE), the organization that will house, 
maintain, and promote the standards while maintaining the development and promotion 
activities of the AgGateway organization 


 Proving the efficacy and completeness of the data standards through industry-supported 
field trials 


 Inspiring new products and partnerships within the precision irrigation industry 
 
This work will continue through funding from NEEA Codes and Standards. NEEA will evaluate 
it for impact and results on a regular basis. 
 


3.2.2. Pivot Evaluation 
NEEA’s team has identified potential opportunities for creating savings by improving the state of 
the art for pivot evaluations. Pivot evaluation is the practice of performing quality control on all 
of the components of a pivot system to ensure that the system is running to manufacturer 
specifications and that the components are working properly together.  
 


 Not all pivot systems perform as specified or designed, which leads growers to overwater 
(potential opportunity)  


 The use of pivot evaluations could potentially drive significant energy savings in the 
region (possible intervention) 


 Utilities could use pivot evaluations as a way to obtain deeper energy savings; they could 
leverage their existing programs with the inclusion of a method such as this 


 
This research will continue at NEEA in the Emerging Technology group, with the scope yet to 
be defined.  
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3.3. Value of Findings 
NEEA’s 2012-2014 demonstrations did not provide enough specific, quantifiable energy 
reduction data to create a proven product for a utility incentive program. Challenges included 
problems isolating the energy usage impact to a single pivot or field, and difficulties obtaining 
confidential energy usage data for specific farms. However, noting actions such as reducing the 
number of pivot turns allowed NEEA to estimate the potential energy savings of each of the 
three precision irrigation delivery systems. 
 
NEEA has demonstrated the existence of an opportunity to save energy and water in the 
agricultural irrigation sector through more precise irrigation practices. However, many of the 
technologies are not yet mature enough for market introduction of a fully-integrated system. 
NEEA’s support of the data standards development work will help to provide the necessary 
infrastructure for future market intervention opportunities. For the near term, NEEA has 
discovered some potential interventions, such as regular evaluations of pivot systems, that may 
present solid opportunities for utilities to engage with growers and to help them achieve higher 
levels of energy efficiency. 
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4. Conclusions 
 
The climate for precision irrigation is rapidly changing, and industry is responding to the new 
needs and demands. NEEA believes that the need for continued innovation and efficiency 
improvements will remain. Frequently drought-stricken markets such as California and Australia 
can be prime exemplars to the Northwest in demonstrating precision irrigation solutions.  
 
NEEA established that growers require at least three years to test and adopt new technologies. 
The Northwest has the opportunity to invest in testing, refining, and promoting regionally-
appropriate precision irrigation technologies many years prior to the actual need for the 
efficiency promised by the new technologies. This expanding industry requires collaboration 
among competitors, shared risk, shared learning, and experimentation. While the three-year 
NEEA Agricultural Irrigation Initiative has ended, NEEA will continue to scan, research, and 
fund agricultural energy efficiency opportunities.  
 
 
 
NEEA welcomes ideas! 
Unsolicited proposals can be sent to http://neea.org/get-involved/submit-your-idea 
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Executive Summary 
 
Growers using center pivot irrigation delivery systems generally schedule irrigation based on the 
driest ten percent of a field. While this approach meets crop water requirements for most areas, it 
can overwater others. The challenge of uniformly meeting crop water requirements is 
compounded when the amount of water applied by the center pivot’s sprinklers varies 
significantly.1 Improving the distribution uniformity (DU) of irrigation water plays a large role in 
both water and energy conservation. The amount of energy wasted due to non-uniformity is 
inversely proportional to DU. Additional energy waste occurs through excessive evaporation due 
to the use of inefficient spreader plates.2  
 
The Northwest Energy Efficiency Alliance (NEEA) commissioned this study as part of its 
Agricultural Irrigation Initiative with the goal of establishing a cost-effective approach to 
improving distribution uniformity that results in potential energy and water savings. While 
methods for measuring and characterizing irrigation distribution uniformity are well-developed 
and widely-used in academic research, they are rarely used in commercial farm operations. The 
team adapted and refined these methods to provide a prototype of a commercially-viable 
approach for assessing pivot performance, and to recommend specific repairs to increase pivot 
distribution uniformity and water application efficiency. 
 
The team’s prototype approach for each pivot evaluated in this study involved identifying water 
application areas exhibiting high degrees of variance,3 then calculating an estimated distribution 
uniformity value for that pivot with the high-variability data points removed from the dataset; 
this value simulates the DU results attainable after the hypothetical completion of recommended 
pivot repairs. If a pivot in the study achieved a simulated DU of at least 90%4 that would require 
“tuning” less than about one-third of the sprinkler drops, the study team’s “pivot evaluator” (the 
person conducting the pivot evaluation) recommended a pivot tune-up. If the evaluator would 
need to tune roughly one-third or more of the drops to achieve the 90% DU goal, the evaluator 
recommended a full sprinkler package replacement. 
 
The NEEA team observed that about half of the thirty-one pivots evaluated in this study would 
benefit from complete sprinkler package replacements. Nearly all of the remaining pivots 
evaluated could benefit significantly from tune-ups consisting of low-cost repairs. The tune-up 
approach should provide growers a better return on investment when compared with the cost of a 
full sprinkler package replacement. Implementation of recommended pivot repairs would help 
growers to save money, while maximizing crop value, in the following ways:5 


                                                 
1 The Overview of Center Pivot Irrigation Systems report describes basic center pivot design and function; the Soil 
Science and the Basics of Irrigation Management report describes the relationships between soil and irrigation. 
2 A component of the sprinkler package, further addressed in the body of this report. 
3 Through the use of a catch-can test, defined and described in the body of this report. 
4 In this exploratory study, the study team chose 90% as the target DU threshold for determining “tune vs. replace” 
pivot repair recommendations. Specification of a definitive DU threshold for wide-scale commercial use in pivot 
evaluations will require more research. 
5 The findings in this report are based upon the study team’s trials of evolving methods and tools. The exploratory 
nature of this work mandated a departure from scientific and technical rigor. Readers should therefore view the 
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 Improving distribution uniformity enables growers to reduce the amount of water they 


pump to meet minimum crop requirements across the entire field 
 Selecting the appropriate sprinkler head designs can reduce evaporative losses 
 Servicing worn parts such as leaky pipes, regulators, sprinkler heads, and worn or broken 


gear boxes enables the grower to irrigate more uniformly and to improve crop yield 
 Optimizing system pressure benefits the grower in multiple ways: 


o Improves yield and quality of yield 
o Reduces energy costs in cases with pressures originally too high 
o Decreases other inputs such as fertilizers, pesticides, and other chemicals 


 
The prototype pivot evaluation process appears to be economically viable as a new service 
offering, the method has not undergone rigorous third-party evaluation at this point. It will 
require additional development to become commercially feasible on a large scale. The study 
team recommends an expanded experiment to complete the development of the methods and 
tools used in this study as a precursor to the launch of a large-scale market introduction. 
 
Utilities could potentially accelerate the rate of market adoption of pivot evaluations by offering 
incentives and educational courses to growers. The study team’s working theory is that once 
growers see the benefits, the pivot evaluation process will soon become common operational 
practice. Increased adoption by growers would escalate pivot repairs and sprinkler package 
replacements, ultimately driving overall improvements in irrigation uniformity. 
 
This Pivot Evaluation Best Practices report is one in a series of twelve reports addressing 
specific areas of NEEA’s Agricultural Irrigation Initiative. All twelve reports are available at 
http://neea.org/reports.


                                                                                                                                                             
recommendations on methods and tools as works in progress rather than as fully-vetted applications ready for 
implementation in the field. 
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1. Introduction 
 
As part of its Agricultural Irrigation Initiative to reduce energy use in irrigated agriculture by 
twenty percent by 2020, the Northwest Energy Efficiency Alliance (NEEA) assembled a team of 
experts to review existing center pivot evaluation methods and to refine the systematic process 
for evaluating pivot performance. NEEA is an alliance funded by 140 utilities and energy 
efficiency organizations in Idaho, Oregon, Montana, and Washington working to accelerate the 
innovation and adoption of energy-efficient products, services, and practices in the Northwest. 
 
This report summarizes the findings of the experts on NEEA’s study team and introduces a range 
of evaluation methods for validating pivot performance, diagnosing performance issues and 
defective components, and for making recommendations to growers for cost-effective 
improvements based on subjective assessments of measured data. This report is one in a series of 
twelve reports addressing specific areas of this Initiative, all of which are available at 
http://neea.org/reports. 
 
The study team conducted pivot evaluations on thirty-one pivots during the 2014 growing 
season. The evaluation sites ranged across the Columbia River Basin from Ephrata, Washington 
to Hermiston, Oregon and in south-central Idaho from Grandview to Grace, as illustrated in 
Figure 1.6 
 


Figure 1. Locations of Pivot Evaluation Sites 


 
 
 
                                                 
6 The team will deliver the recommendations to the growers in winter 2014/2015. 
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This report details combinations of evaluation methods, including objective measurements and 
tests, subjective field observations, and assumptions for analyzing results that the researchers 
used to characterize pivot performance and to make recommendations for improvements. This 
study may help utilities to identify opportunities for program development that would improve 
irrigation efficiency and may help growers to cost-effectively improve productivity.  
 
Unless otherwise noted, all observations and recommendations in this report are those of the 
study team based upon its trials of evolving methods and tools. Due to the exploratory nature of 
this work, readers should consider the team’s recommendations and the methods and tools 
described herein as works in progress rather than as fully-vetted applications ready for 
implementation in the field. 
 
Given the industry-specific and scientific natures of some terms used in this report, please refer 
to the AgGateway AgGlossary (http://agglossary.org/wiki/index.php/main_page) for definitions. 
 


 Background 1.1.
Center pivot irrigation comprises about eighty-five percent of all electricity consumed by the 
agriculture sector in the territory served by NEEA (Idaho, Montana, Oregon, and Washington) 
(NPCC 2010). Center pivots provide a critical function by uniformly applying water according to 
crop needs and to the growers’ objectives. Growers frequently schedule irrigation to ensure 
application of enough water to satisfy the crop requirements for the driest part of the field. This 
practice works well for uniform fields, assuming that the irrigation system applies a uniform 
application depth of water along the entire pivot. In situations in which irrigation system 
distribution is not uniform, growers often increase irrigation to meet crop demands in the under-
watered areas. Doing so frequently leads to overwatering the majority of the acreage, resulting in 
wasted water, energy, and nutrients, and in lower crop quality and yield. 
 
Many factors can seriously deteriorate application uniformity, and periodic maintenance of 
center pivots is critical for maintaining expected levels of performance. Often, however, growers 
overlook such maintenance in the complexity of farm operations. 
 


 Purpose of Research 1.2.
NEEA commissioned this research with the goal of establishing a prototype of a cost-effective 
approach for evaluating and improving pivot performance that would ultimately result in energy 
savings. The study team demonstrated the prototype pivot evaluation process on the thirty-one 
pivots in this study to determine the combination of methods most acceptable to growers.  
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 Key Figures of Merit 1.3.
Methods for measuring irrigation uniformity date back to the 1940s and are explained in some 
detail in Appendix A. Researchers commonly use the approach of distributing an array of 
collection containers (called catch cans) in the field and measuring the amount of water collected 
in each catch can (explained in Section 2.1.5 and Section 3.5). The study team used the catch-can 
test7 approach for this study and analyzed the resultant data, calculating three frequently-cited 
figures of merit: 
  


 Coefficient of Uniformity (CU) 
 Distribution Uniformity (DU) 
 Application Efficiency 
 


CU and DU are different mathematical treatments of the same data collected in the field by 
performing catch-can tests, while application efficiency is a metric indicating the extent of 
evaporative losses. These approaches can be used for all irrigation delivery systems, both fixed 
and moveable, and are described in detail in this report. 
 


1.3.1. Coefficient of Uniformity 
The Coefficient of Uniformity (CU) provides an accurate description of the uniformity of as-
applied water for the pivot measured; higher percentages indicate higher uniformity. 
 
Calculation: The standard deviation of the water application depth measured in each catch can 
collection container divided by the mean, weighted by the distance from the center of the pivot to 
account for the different sizes of the areas covered by each sprinkler drop8 on the field – drops on 
the outer span of a quarter-mile pivot may irrigate thirty acres, whereas those on the inner span 
may irrigate only two acres. 
 


1.3.2. Distribution Uniformity 
Distribution Uniformity (DU) utilizes the same catch-can data as does CU, but it is calculated 
differently. DU is the average of the lowest quarter9 of the catches weighted by distance, divided 
by the mean catch value. Most growers use DU more frequently than CU because they can use it 
to determine the minimum amount of water that must be applied to adequately irrigate the low 
quarter of that field. Given that crop yield loss is often greater due to drought stress than to stress 
induced by overwatering, growers often use the common practice of scheduling irrigation 
according to the driest areas of the field. This practice illustrates one reason that improving 
distribution uniformity plays such a large role in both water and power conservation: the amount 
of energy wasted due to non-uniformity is inversely proportional to DU. 
 
Example: A grower wants to apply one inch of water. If the DU is 80%, the grower must apply 1 
inch/0.8, or 1.25 inches of water in order to get that one inch to the low quarter of the field. 


                                                 
7 Also known as a precision water application test; see the Precision Water Application Test report for the findings 
from another such assessment 
8 See the Overview of Center Pivot Irrigation Systems report for more information 
9 Depths of irrigation water in the twenty-five percent (one-quarter) of catch cans with the least amounts of water; 
the areas of the field receiving amounts of water in this lowest twenty-five percent are called the “low quarter.”  
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As detailed in Section 3 (Pivot Evaluation Study Findings), the study team believes that a target 
DU value 90% or greater for a well-tuned pivot is prudent and realistic. If the DU is below 90%, 
evaluators will recommend diagnostic tests focused on identifying and correcting problems at 
specific locations on the pivot. Fixing a few sprinkler drops frequently leads to significant 
improvements in efficiency. For cases in which significant variations in uniformity are spread 
over a large number of drops, evaluators will likely recommend a full sprinkler package 
replacement.  
 


1.3.3. Application Efficiency 
Application efficiency refers to the percentage of water flowing through the pipe that makes it to 
the ground. Low application efficiencies usually result from high evaporative losses. Sprinkler 
manufacturers offer a range of spreader plate solutions tailored to reducing evaporative losses, 
improving application uniformity under each drop, and avoiding large droplets that can lead to 
surface compaction. 
 
Other studies (ASABE 2012) have shown that some sprinkler designs experience as much as 
45% evaporative losses, which growers can dramatically reduce by choosing the proper spreader 
plate design when doing a full sprinkler package replacement. Even the best spreader plates 
available today can result in as much as 15% in evaporative losses.  
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2. Pivot Evaluation Process Flow and Methods 
 
Center pivot dealers typically use custom software to create a custom irrigation system design for 
each field and pivot, accurately specifying the size and location of each component in the design. 
The full set of components recommended in the design document they create is referred to in the 
industry as a sprinkler package. This varying complexity of irrigation system designs, together 
with the wide range of farm practices, complicates the identification of a single pivot evaluation 
process to satisfy all situations. 
 
The team for this NEEA study created a preliminary menu of evaluation methods for use in pivot 
evaluation processes. Once these methods have been refined and the process is available as a 
market-ready commercial service for growers, professional “pivot evaluators”10 will be able to 
use analytical tools and subjective judgment to choose and apply the optimal set of evaluation 
methods from this menu, based on specific farm and pivot conditions as well as on the grower’s 
needs and preferences. The goal of this process is to balance results and cost to create maximum 
value for the grower. 
 


 Pivot Evaluation Process Flow 2.1.
In this study, the pivot evaluators on the team followed a consistent set of process steps to 
perform each pivot evaluation, selecting the appropriate methods for each particular case. Figure 
2 below illustrates this process,11 from initial characterization of the irrigation system through 
identification of recommended action steps to save water and energy. The subsections that follow 
describe how pivot evaluators for this study generally performed each of these steps. This 
process also provides a good starting point for future studies. 
 


Figure 2. General Pivot Evaluation Process Flow 


 
 


                                                 
10 The terms “pivot evaluator” and “evaluator” in this report primarily denote individuals on the NEEA study team 
who conducted evaluations on the pivots in this study. Cases in which “pivot evaluator” refers to the professionals 
who will eventually provide commercial pivot evaluation services to growers are noted as such. 
11 The figure shown suggests a sequential process.  In practice, pivot evaluators can conduct some of these steps in 
parallel based on their judgment. 
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2.1.1. Characterize the Irrigation System  


In this study, the pivot evaluators used system specifications from available documentation and 
grower interviews to characterize the irrigation systems of the demonstration pivots. This 
information helped the evaluators to establish context and to identify unique challenges on each 
farm. Evaluators collected the following information in order to calculate estimated energy 
savings: 
 


 General layout of water delivery system 
o Presence or absence of booster pumps 
o Presence or absence of pumps with Variable Frequency Drives 
o Estimate of pumping system efficiency 
o Total dynamic head (how high the water is pumped) 


 General description of pivot, including age, panel type, design flow rate  
 Sprinkler brand and model 
 Copy of the current sprinkler chart, if available 
 Spreader plate type and reason(s) for choosing  
 Sprinkler package installation year 
 Pump operating pressures and determining factors in pressure selection 
 Pivot maintenance plan, including frequency of sprinkler package replacement 
 Current electricity rates 


 
When executing this step, the study team evaluators sought to understand the unique problems 
faced by an individual grower in irrigating his/her crops. Doing so provided context and insights 
while building a relationship and credibility with the grower. Appendix B outlines the types of 
information collected in grower interviews for this study. 
 


2.1.2.  Inspect Sprinkler Components for Wear  
Evaluators inspected the components and field conditions for each pivot system, and documented 
those that needed attention or provided insights into irrigation practices. The team inspected the 
following components and conditions during the 2014 season: 
 


 Crop uniformity (either for the current season or from historical aerial photos) 
 Spray pattern uniformity 
 Extent of field erosion 
 Depth of wheel track ruts 
 Boots and fittings (for leaks) 
 Rotator plates (whether or not they were sticking) 
 Nozzles (whether or not they were plugged) 
 Tires (checking for flats) 
 Gear box operation 
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2.1.3. Measure Pivot Water Flow and Inlet Pressure 
Evaluators used pivot water flow rate and operating pressure as inputs for estimating irrigation-
related energy consumption. While these flow rate and pressure measurements are frequently 
displayed on the control panel, they are frequently out of calibration. For that reason, the 
evaluator measured flow rate using a portable ultrasonic flow meter, and measured pressure at 
different points along the pivot arm. Appendix A and the Instrumentation and Hardware Best 
Practices in Precision Agriculture report provide more information on flow meters. 
 


2.1.4. Measure Pivot Speed  
Average pivot speed plays a significant role in calculating application efficiency, as described in 
Section 3.9. The evaluators on the study team measured pivot speed by measuring the distance 
the last pivot tower12 traveled and the time it took to travel that distance. 
 


2.1.5. Measure Distribution Uniformity with a Catch-Can Test 
The catch-can test is designed to quantify the uniformity of water distribution actually delivered 
to the field. Academic researchers and sprinkler designers frequently use catch-can testing to 
characterize application uniformity. The Precision Water Application Test report describes a 
catch-can testing study that was also part of this Initiative. 
 
For this pivot evaluation study, the team performed a catch-can test for each pivot evaluated. 
They placed collection containers (“catch cans”) at regular intervals of ten or twenty feet (three 
or six meters) approximately perpendicular to the direction of pivot travel, as Figure 3 illustrates. 
After the pivot passed over the collection containers, researchers recorded the application depth 
in each container (“catches”) (see Figure 4) and analyzed the data to evaluate variations in 
application depth along the length of the pivot.  
 
During the catch-can test, evaluators also recorded the distance from the pivot to the outermost 
tower and the total wetted radius of the pivot. 
 


                                                 
12 Described in the Overview of Center Pivot Irrigation Systems report 
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Figure 3. Catch Can Placement Relative to Pivot Travel 


 
 


 
Figure 4. Measuring Distribution Uniformity Using a Catch-Can Test 


 
 


 
2.1.6. Diagnose Areas Exhibiting High Variability 


The evaluators used three diagnostic methods to determine the specific cause(s) of variation and 
to identify the exact actions required to repair individual drops. These included: 
 


 Testing water pressure at the outlet of the nozzle to determine whether the regulators are 
performing to specification 


 Measuring the flow rate of individual drops to determine whether the measured flow rate 
matches the design flow rate on the sprinkler chart  


 Inspecting the sprinkler head, nozzles, and spreader plates to determine the extent of wear 
 
When pivot evaluations become available as a service in the marketplace, evaluators will be able 
to conduct recommended repairs concurrently with performing the diagnostics. 
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2.1.7. Analyze Pivot Evaluation Results Using a Pivot Evaluation Calculator 


To facilitate analysis of the pivot data and information collected through the evaluation methods 
outlined above, the study team created a prototype spreadsheet-based center pivot evaluation 
calculator with the working name PEval13 (described in detail in Section 3.6, and in greater detail 
in Appendix A). The reports generated by such a calculator provided pivot evaluators with a 
wealth of easily-interpreted information to use in advising growers on potential pivot 
improvements. Section 3.7 describes findings based upon experimental usage of this prototype 
calculator with the pivot data for this study. 
 
For each pivot evaluation, the evaluator reviewed the analytical results from PEval, categorized 
the pivots based upon key values that PEval calculated for each one, and then used informed 
professional judgment to determine whether a pivot tune-up or a full sprinkler package 
replacement would be advisable. 
 
PEval generates a report for the grower, documenting the findings and recommendations for the 
pivot evaluated. The reports allow pivot evaluators the analytical capabilities to: 
 


 Quantify the uniformity or expected performance of the pivot  
 Pinpoint problem areas and report the number of areas needing tuning 
 Determine whether sufficient application variability exists to justify purchasing a new 


sprinkler package 
 Run scenarios for the grower for varying levels of investment in pivot repairs 
 Estimate the cost of a pivot tune-up compared to purchasing a new sprinkler package 


 
 Pivot Evaluation Methods Specific to Variable Speed Irrigation (VSI)  2.2.


Variable Speed Irrigation (VSI) presents an additional complication in evaluating pivot 
performance. For cases in which the pivot does not accurately execute the changes in speed that 
are programmed into it, the application amount won’t match the intended (programmed) amount, 
thus introducing an entirely new dimension of errors in application rate. This problem is similar 
to the issues described in Section 2.1.4 for pivots that are programmed to move at a constant 
speed; however, pivots equipped with VSI require the development of more sophisticated 
methods to characterize the speed profile to accommodate their variations in speed as a function 
of rotation angle. These VSI evaluation methods will be the subject of future work. 
 


                                                 
13 The New South Wales Department of Primary Industries created an earlier version of this spreadsheet calculator. 
Troy Peters at Washington State University refined it further, and the research team for this project continues its 
development and expansion of functionalities. The study team created the first prototype of PEval after the 
collection of all 2014 field data; teams conducting future studies should use PEval in the field at the time of data 
collection to allow execution of evaluation, diagnostics, and repairs all in the same visit to the farm. 
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 Pivot Evaluation Methods Specific to Variable Rate Irrigation (VRI) 2.3.
The pivot evaluation methods for pivots equipped with Variable Rate Irrigation (VRI) determine 
whether each solenoid bank of the VRI hardware responded to the controller in a manner 
consistent with the controller instructions (see the Overview of Center Pivot Irrigation Systems 
report for more information on controllers). These VRI evaluation methods will be the subject of 
future work. 
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3. Pivot Evaluation Study Findings 
 
The team tested a wide range of evaluation methods on the thirty-one pivots in this 2014 study, 
and by the end of the season reached consensus on the working prototype pivot evaluation 
process outlined in Section 2 of this report. 
 
In general, the Distribution Uniformity (DU) evaluation method emerged from the study findings 
(as described below in Section 3.6) as the preferred method for initially assessing overall pivot 
performance.  
 
The team discovered other key findings through analysis of the results from the thirty-one pivots 
evaluated, as explained in the following sections: 
 


 Nearly half of the pivots evaluated exhibited sufficient variability to warrant a full 
sprinkler package replacement 


 All remaining pivots in the study either required major repairs or could benefit from a 
tune-up 


 Evaporative losses appear to be substantially greater than would be expected, and may be 
reduced through selection and use of more efficient sprinkler heads 


 The potential energy savings associated with replacing worn-out sprinklers, decreasing 
variability by implementing sprinkler tune-ups, and by selecting more efficient sprinkler 
head designs appear to be substantial, but proved difficult to accurately assess this season 


 
While the data from this study are quite preliminary, the team believes the study findings provide 
tangible evidence of the feasibility of achieving significant energy savings by commercializing a 
pivot evaluation process.  
 


 Results of Irrigation System Characterizations 3.1.
The findings from this study determined that to successfully implement a pivot evaluation, the 
evaluator needs only a few specific pieces of information from the grower: 
 


 Total dynamic head 
 Current electricity rates 
 Copy of the sprinkler chart, if available 


 
3.1.1. Impact of Water Quality on Characterizing an Irrigation System 


Water quality appears to have a significant impact on the life expectancy of regulators, nozzles, 
and spreader plates, although the evaluators in this study found it difficult to quantify this effect. 
They hypothesized that the quality of water from deep wells could be significantly better than 
that of water from surface canals. Although the published life expectancy of regulators is 6,000 
to 10,000 hours, evaluators observed that some sprinkler packs wore out in less than 3,200 hours. 
This occurred at pivot sites where irrigation source water came from a surface canal with a 
significant amount of suspended solids and grit in the water. Conversely, pivot sites with 
irrigation source water from a deep well included some sprinkler packs still in good functional 
order after more than 20,000 hours of operation.  
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This high degree of variation in life spans among regulators and sprinkler packs demonstrates the 
criticality of periodically testing pivot performance to maintain optimal uniformity. Water that 
carries abrasive grit will erode nozzles, and the water flow will gradually increase. Measuring 
nozzle diameter on a small sample of drops can quickly determine whether nozzles are worn. If a 
few nozzles are worn, they all need to be replaced. In addition, nozzles have longer life spans 
than do spreader plates; therefore, if the spreader plates are worn or broken, the grower should 
replace both the spreader plates and nozzles. 
 


3.1.2. Pressure Regulators 
While the use of pressure regulators improves irrigation uniformity, the team observed wide 
variations in their usage for the demonstration pivots. Since lowering the pivot inlet pressure 
reduces energy consumption, proper specifications and mounting locations are important: 
 


 Regulators are variously mounted on the bottom or on top of the drop. Since water 
pressure increases by one pound per square inch (PSI) (6.9 kilopascals) for every 2.3 feet 
(0.7 meters) of head, the pressure the sprinkler head experiences will be two to three PSI 
higher when the regulator is mounted on top of the pivot. 


 Sprinkler heads are relatively tolerant to a range of pressures, as long as the pressure is 
consistent from drop to drop. Frequent, wide pressure fluctuations reduce the life spans of 
the regulators. 


 Irrigation system designers often use twenty-PSI regulators when a fifteen-PSI regulator 
would work just as well and would require less system pressure supplied to the pivot. 


 
Based on these observations, the study team recommends typically mounting fifteen-PSI 
regulators at the bottom of the drop right above the sprinkler head, unless other design factors 
suggest otherwise.14 
 


3.1.3. Factors Impacting Irrigation Uniformity 
The study team observed irregularities in water application that impacted irrigation uniformity 
for some fields. Examples included:  
 


 Crop uniformity: On several fields, plant vigor varied in ring-shaped patterns that 
correlated with the application depth measured in the catch-can test. Crop vigor was 
negatively impacted by both local overwatering and local under-watering. 


 Spray pattern uniformity: On many pivots, specific sprinkler drops exhibited clear 
variations in application. The team observed potentially contributing factors including 
rotating spreader plates that failed to rotate, plugged nozzles, and significant leaks. 


 Extent of field erosion: Extensive erosion is a sign that the application rate exceeds the 
rate at which the soil can absorb applied water. The evaluators for this study based their 
recommended changes on other contextual factors, including topography, soil type, and 


                                                 
14 For example, research is underway on new technologies called Low Energy Precision Application (LEPA) and 
Low Elevation Spray Application (LESA). LEPA and LESA work with even lower pressures, thus potentially 
conserving additional energy and further reducing evaporative losses. 
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field treatment.  
 
 Findings from Wear Inspections of Pivot Hardware 3.2.


The study team observed multiple wear and tear issues on the pivots’ hardware: 
 
 Depth of wheel track ruts: Some pivots exhibited wheel ruts sufficiently deep that they 


slowed pivot travel, increased wear on pivot hardware, and occasionally caused the 
pivots to get stuck. While the team took no specific action related to wheel track depth 
for this study, its impact constitutes an important consideration for future work. 


 Leaking boots or fittings: Several pivots exhibited leaks that could be easily repaired. 
 Stuck rotator plates: In some cases, team members observed rotating spreader plates that 


were not rotating and spreader plates so clogged or worn that the spray pattern had 
become highly irregular.  


 Plugged nozzles: The team observed partially or fully plugged nozzles on most pivots in 
the study. 


 Flat tires: Evaluators observed three flat tires on one pivot, which significantly altered 
the pivot speed. They decided that checking the tire pressure would be more trouble than 
it was worth, so they documented only that the tires were visibly deflated. 


 Two pivots needed such substantial degrees of repair that while they were still being 
used for irrigation, the team could not perform full evaluations on them.  


 
 Results of Measuring Pivot Water Flow Rate and Inlet Pressure 3.3.


Pivot flow rate and inlet pressure are critical inputs in calculating an estimate of energy 
consumption. The study team successfully measured flow rates on most of the pivots in the study 
using an ultrasonic flow meter. The team could not measure flow on two pivots due to extensive 
corrosion inside the pipes, which prevented the ultrasonic signal transmission (the only feasible 
measurement method for this study). Evaluators typically used the reading on the existing 
pressure gauge mounted to the pivot to assess pivot inlet pressure. If that reading appeared out of 
range, the evaluators considered it suspect.  
 


 Results of Measuring Pivot Speed 3.4.
Obtaining sufficiently accurate measurements of pivot speed required the evaluators to allow the 
pivot to travel a minimum of 300 feet (ninety-one meters), which they did not complete in some 
cases. For that reason, the team did not report application efficiency on data points that appeared 
to be erroneous. The team recognized that developing a more accurate method to record pivot 
speed would improve estimates of potential energy savings.  
 


 Insights from Catch-Can Testing 3.5.
The team tried two different catch-can spacings for the fields in this study. Some evaluators 
spaced cans on ten-foot (three-meter) centers, and others decided to space cans on twenty-foot 
(six-meter) centers to decrease the labor costs of the test. During analysis, the team members 
collectively recognized the importance of the DU results as a primary indicator of pivot 
uniformity, and the importance of collecting water from every sprinkler head. As a result, they 
agreed that the smaller catch can spacing clearly justified the additional labor. The team 
recommends that future researchers space catch cans at intervals less than the smallest spacing 
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between drops on the pivot. The Precision Water Application Test report addresses the use of 
catch cans in detail. 
 
More generally, pivot designers improve application uniformity by spacing sprinkler drops with 
significant overlap in individual sprinkler spray patterns, as shown in Figure 5. As a result, an 
individual catch can nearly always collects water from more than one sprinkler head. When an 
evaluator observes a significant variation in application depth for a particular catch can, the data 
pinpoints a location on the pivot that needs tuning, but it does not pinpoint the exact drop that 
needs repair. For that reason, the study team recommends that the evaluator use the catch-can 
test results to identify areas of concern, and then conduct additional diagnostic tests on the two or 
three drops that contributed to that catch can’s water supply, and repair only the offending 
sprinkler drops.  
 


Figure 5. Sprinkler Spray Pattern and Catch Can Placement  


 
 
 


 Insights from Data Analysis, PEval Development and Reporting Results 3.6.
The study team developed a data-driven method for advising growers on the point at which 
replacing a sprinkler package is appropriate. Appendix A details similar previous studies; in 
summary, they suggest that modern pressure-regulated sprinkler packages “are capable of 
attaining a CU value of 90 to 95 percent” (King et al. 2011). 
 
In the sample of pivots for this study, the team determined an expected average value for CU of a 
well-tuned pivot of 94.6%, with a standard deviation of 0.9%, which corroborates the previous 
findings. King et al. also reported that “a CU value of 85% is generally considered to be the 
minimum value below which a system needs updating or maintenance.” Simply applying the CU 
values, however, assumes that the resulting action is a full sprinkler package replacement at a 
cost ranging between $3,500 and $5,000.15 However, when determining whether a pivot system 
requires maintenance, evaluators should also factor in the following considerations:  
 


                                                 
15 The study team solicited quotes for estimated costs for sprinkler package replacements. The team received an 
initial quote for $28 per drop, or about $3,500 for a typical quarter-mile pivot, including parts and labor. The study 
team input these numbers into PEval to calculate estimated replacement costs. The team received subsequent quotes 
for $40 per drop, illustrating the wide range of pricing models in the marketplace. 
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 Is the source of the variation localized to a few drops that can be easily repaired (tuned)?  
 Is the variation evenly distributed over the entire pivot, so that replacing the entire 


sprinkler package would be more cost-effective?  
 
The industry tends to focus only on the second consideration, neglecting the benefits of tune-ups. 
To better understand the importance of pivot tune-ups, consider the following simile:  
 


Imagine that a pivot is like a piano. A piano leaves the factory in near-perfect tune. 
However, even the process of shipping the piano to the customer knocks a piano out 
of tune, so every new piano should get tuned when it arrives at the customer's site and 
stabilizes to its new surroundings. 
 
Now imagine a scenario in which no one has yet developed the skill to tune a piano 
outside the factory. Every piano that has left the factory is thus more or less out of 
tune. If the piano is too far out of tune to serve its purpose, it gets replaced. In real-
world applications, every piano should be tuned when it is installed, and then 
periodically tuned depending on the demands on its use, rather than replacing it 
when it gets out of tune. 
 


Similarly, based on the findings in this study, every pivot would benefit from tuning, at a 
minimum, or in some cases from a full sprinkler package replacement. Some need only a minor 
tune-up and others are way out of tune. The study team knows of no market-ready process for 
evaluating the degree to which to tune a pivot; the absence of such a process, together with the 
team members’ findings in this study, drives their assumption that most installed pivots are more 
or less out of tune. The study team suggests that tuning enables the attainment of significantly 
higher values for goal metrics such as CU and DU, and makes obsolete the conventional wisdom 
(see Appendix A) that a CU of 85% can be considered acceptable.  
 
The study team’s insights into the potential for achieving significant incremental improvements 
led to an adjustment to its original objective: Develop a data-driven method to advise a grower 
when to conduct targeted repairs on specific sprinkler drops that complements a method to 
determine when it is cost-effective to replace the entire sprinkler package. The team began 
referring to the process of conducting targeted repairs on specific drops as a “tune-up.” 
 
While the study team acknowledges the usefulness of the CU metric, the team found the DU 
metric to be more useful in estimating energy consumption since it more accurately reflects 
grower irrigation behaviors (as described earlier in this report).  
 
The study team observed a wide range of existing levels of maintenance service among the 
pivots in the study. Figure 6 illustrates three examples of catch can data for which the source of 
variation is localized to a few drops, situations in which tuning two to six drops could boost DU 
to 90% or higher. The team estimated a cost of $50 to tune each drop. If the growers who own 
these pivots were to perform inexpensive tune-ups, they could realize a rapid return on 
investment. 
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Figure 6. Examples of Pivots for which Tuning Two to Six Drops Improved DU to More than 90% 


 
 
 
In contrast, Figure 7 illustrates examples of three pivots for which the variability is not localized, 
but is instead spread over the entire pivot. In these examples, merely conducting pivot tune-ups 
would fail to provide the desired levels of improvement.  
 
Figure 7. Examples of Pivots for which the Source of Variability Is Distributed over the Pivot 


 
 
 
The study team felt that nearly half of the growers in the study had deferred replacing sprinkler 
packages so long that they had exceeded their useful lives, with examples of three such pivots 
illustrated in Figure 7 above. Some growers reported that they had not replaced sprinkler 
packages in more than twelve years, and those pivots yielded highly erratic catch-can test results. 
In cases such as these, the study team recommended a full sprinkler package replacement.  
 
The team believes that the conventional wisdom that “a CU value of 85% is generally considered 
[acceptable]” is outdated, and that irrigation consultants can significantly improve CU using 
simple statistical process control methods that are pervasive in other industries. The study team 
contends that systematically decreasing variability will lead to substantially higher levels for CU 
(and DU) than have been previously reported.  
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The examples shown in Figure 6 and Figure 7 illustrate cases in which the pivot evaluation 
results facilitated comparatively straightforward recommendations. The team recognized that 
some pivots exhibited less-obvious results that required professional judgment in determining 
recommendations. For the prototype PEval analysis in this study, the team had to choose specific 
threshold levels of metrics for determining whether a pivot qualified for a tune-up or a full 
replacement. The choice of such levels is subjective based on the opinions of the evaluator and 
the grower. The team clearly recognizes that the methods used in this study are preliminary and 
warrant external review and additional development.  
 
Appendix A details the approach chosen by the team for this study. Simply stated, for each pivot 
evaluated, the team sorted the catch can data looking for areas with high degrees of variance. The 
evaluators filtered those data points from the dataset and recalculated the DU without them to 
simulate results after hypothetical completion of recommended pivot repairs. If an evaluator 
managed to achieve a simulated DU of at least 90% by tuning less than about one-third of the 
sprinkler drops, the evaluator would recommend a tune-up. If the evaluator needed to tune about 
one-third or more of the drops to achieve the 90% goal, the evaluator recommended a full 
sprinkler package replacement. 
 
Notably, the study team’s analyses and simulations yielded clear benefits even in tuning up 
pivots with already-high DU values. For one pivot with a DU already exceeding the 90% goal 
prior to any repair actions, PEval calculations showed that addressing six areas on that pivot 
could improve its DU by an additional 2.6% at an estimated cost of only $300.  
 
Evaluators can use the process described above to offer initial pivot repair-or-replace 
recommendations to growers. Based on the study team’s belief that growers respond well to 
well-organized information, an evaluator who clearly presents quantifiable data to a grower 
illustrating where s/he can perform cost-effective remedies to pivot problems is more likely to 
find the grower willing to take those actions to improve DU, increase efficiency, decrease water 
and energy use, and improve crop uniformity. PEval assists the evaluator in generating an 
organized, highly information-dense report for the grower. Appendix A provides an example.  
 
Evaluators can use PEval to discuss growers’ options and to describe quantitatively the benefits 
they should expect to achieve with varying levels of investment in repairs. For example, a 
grower with low energy costs may be reluctant to replace a full sprinkler package costing $3,500 
to $5,000, but may be much more receptive to a $500 tune-up that achieves a significant 
improvement in crop uniformity. 
 


 Pivot Evaluation Calculator Results 3.7.
PEval enabled the study team to analyze statistics for the thirty-one pivots evaluated in this study 
and to quantify opportunities for energy and water savings. Figure 8 shows the PEval results 
from the data and information collected for these demonstration pivots, using the preliminary 
sorting methods described in the previous sections. The PEval output summary provides 
overviews of the conditions observed on each of the pivots evaluated, the estimated costs of 
recommended repairs, and estimated improvements in DU after repairs.  
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Figure 8. Summary DU Statistics and Recommendations for Each Demonstration Pivot Site 


 
 
 


Site CU Before
Est. CU 


After Fix


DU 


Before 


Fix


Est. DU 


After Fix


% Savings 


from DU 


alone


Cost of Fix Replace? Comment
Pareto 


Category


Full Package Replacement  Recommended


1 60.4% 94% 52.7% 91% 38% $3,500
Y


Tune 17 areas only gets DU to 80%. Recommend replace package.  


Low energy shows long BET Worn Out


2 79.5% 94% 69.9% 91% 21% $3,500
Y Tune of 13 locations only bumps DU to 83.5%.  Broad distribution 


suggests new package. Long BET due to low energy Worn Out


3 82.9% 94% 74.7% 91% 16% $3,500
Y


Highly variable pivot.  Tuning 17 areas only gets DU to 84.6%, need 


to tune 1/2 of pivot to get to 90% Replace package. Worn Out


4 85.7% 94% 74.3% 91% 17% $2,884
Y


Full Tune‐up only gets DU up to 84.2%.  Recommend a full 


package replacement. Worn Out


5 86.8% 94% 81.6% 91% 9% $3,612
Y


Highly erratic.  Tuning 15 areas only gets DU to 82.4 Replace 


package. Worn Out


6 87.0% 94% 77.2% 91% 14% $3,472
Y


Highly irratic.  Tuning 13 areas only gets DU to 82.2%;  Replace 


Package Worn Out


7 87.3% 94% 69.3% 91% 22% $2,240
Y


Replace package.  Need to tune half of pivot to get DU to 90% but 


long payback time due to low energy costs Worn Out


8 87.5% 94% 74.3% 91% 17% $3,500
Y


Poor design or worn out. Replace package.  Need to tune 1/2 of 


pivot to get DU to 90% Design?


9 88.1% 94% 79.7% 91% 11% $1,960
Y


Boarderline tune‐up/replacement: small pivot needs 13 areas to 


achieve DU 91.9%. Low energy costs make long BET.  Worn Out


10 88.3% 94% 75.8% 91% 15% $3,332
Y


Tune‐up only gets DU to 83.3%.  Highly erratic pivot needs 


package replaced. Worn Out


11 88.4% 94% 75.0% 91% 16% $2,716


Y


Very non‐uniform DU. Fixing a dozen locations only gets DU up to 


82% (sigma 1.7) Package is 12 yrs old. Due to extreme wear, 


replace entire package. Worn Out


12 88.4% 94% 75.0% 91% 16% $2,716


Y


Major Tuneup of 13 areas brings DU up to 88%, and need 22 areas 


to get to 90%.  Borderline replacement. Replace outer half? 


Retest? Design?


13 88.8% 94% 79.5% 91% 12% $2,884
Y


No quick fix. Tuning a dozen drops only gets to DU 85%.  Replace 


package. Worn Out


14 89.3% 94% 84.1% 91% 7% $450
Y


Very broad distribution.  Repairing 14 areas only gets DU up to 


87%, and 21 to get DU to 90%  Low energy leads to long BET. Worn Out


15 93.8% 94% 83.1% 91% 8% $1,050
Y


Repair 21 drops and boost DU over 90%:  Recommend 


replacement Worn Out


Mean for Rec. Repl. 84.6% 75.1% 15.9% $2,754


StDev For Rec. Repl. 7.7% 7.5%


Tune‐up  Recommended


16 93.2% 95.1% 84.0% 90.7% 6.7% $550


N


Non‐optimal design.  Steadily increasing applied water from 


inside to outside. (.41 inside to .56 out)  Tuning 11 areas would 


boost DU over 90%.  Low energy, long BET Design?


17 92.9% 95.5% 84.6% 90.7% 6.2% $150 N Tune 3 drops gets DU over 90% Tune


18 85.8% 92.8% 84.6% 90.3% 5.6% $200 N Tuning 4 locations bumps DU over 90% Tune


19 93.5% 95.3% 84.8% 90.5% 5.7% $700


N


Normal process suggests repairing 14 areas to get DU over 90% 


Inner drops err low: but has little affect on DU.  Illutrates why 


need better sorting method. Design?


20 90.3% 93.2% 85.2% 90.0% 4.8% $900 N Significant variability.  Tune 18 areas: borderline replacement. Tune


21 93.3% 95.5% 86.7% 90.7% 4.0% $300 N Tune up 6 areas and increase DU above 90%. Also consider VFD Tune


22 93.6% 94.7% 86.8% 90.3% 3.5% $500 N Tuning 10 drops boosts DU to 90.3% Tune


23 92.0% 95.0% 87.0% 90.9% 3.9% $250 N Tune 5 drops gets DU over 90% Tune


24 90.0% 94.1% 87.0% 91.1% 4.1% $450 N Only fix 4 drops, and boost DU to 90.0%, and CU to 93.4% Tune


25 92.1% 94.2% 87.5% 90.4% 2.9% $450
N


Repair two leaky boots, tower 2 and 4 and repair 9 locations to 


boost DU to 90.4%  Tune


26 92.7% 94.1% 88.3% 90.0% 1.7% $300 N Fix big leak at 170 feet; tune 6 drops boosts DU to 90% Tune


27 93.4% 94.3% 89.6% 91.2% 1.6% $200 N Fix leaky boots; fix 12 spots and boost DU to 92.4%.    Tune


28 94.8% 96.2% 91.0% 93.6% 2.6% $300
N


DU achieves goal without tuning.  Starts with DU at 91%  If tune 6 


areas DU goes to 93.6%  Very low energy cost, long BET Tune


29 94.1% 94.8% 91.5% 92.2% 0.7% $50
N


Fix one drop & 1 sticky rotator. Package is 8seasons old, worn but 


OK!  Tune


Mean for tune‐ups 92.3% 94.6% 87.1% 90.9% 3.9% $379


StDev for tune‐ups 2.3% 0.9% 2.4% 1.0%


Serious Defects Rendered Pivots Untestable (but still in use) 
30 na na na na na Untestable Gear Box Failure prevented successful test completion Untestable


31 na na na na na
Untestable


Pivot Point Seal Gasket failure, leaking profusely, preventing 


successful test completion Untestable
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Based upon the methodologies described in this report, the team recommended the actions shown 
in Table 1 for the pivots evaluated in this study. Forty-two percent of the pivots evaluated 
exhibited levels of variability high enough that the team recommended a full package 
replacement based on the defined criteria. Thirty-nine percent of the pivots evaluated would 
benefit from some tuning, with an average cost of less than $400. Thirteen percent suffered from 
systematic errors in which one portion of the pivot deviated significantly from the rest of the 
pivot. And six percent (two pivots) had defects sufficiently severe that the team could not 
perform a catch-can test prior to repairs. 
 
Table 1. Study Team Recommendations/Statistics for Pivots Evaluated 


Recommendation 
Number of 


Pivots 
% of Sample 


(n=31) 
DU Energy 


Saved 
Estimated 
Avg. Cost 


Sprinkler package replacement 13 42% 15.9% $3,500
Tune-ups of specific areas 12 39% 3.9% $400
Apparent design problems 4 13% unknown unknown
Untestable, requires major repairs  2 6% unknown unknown


Note: DU Energy Saved indicates potential energy savings attributable only to improvements in DU. Additional 
savings are possible through other types of pivot improvements.  
 
 
Completing the recommended repairs on the pivots in this study, and confirming actual 
attainment of the estimated energy savings associated with improved DU, constitute important 
next steps beyond the scope of this study. 
 
The left-hand graph of Figure 9 shows the histogram of DUs for all actual catch-can test results 
from the pivots evaluated in this study, with findings remarkably similar to those of prior studies 
(See Appendix A). The right-hand graph illustrates the anticipated (simulated) DUs after growers 
perform the recommended repairs.  
 
Figure 9. Histogram Illustrating the Magnitude of the Opportunity  
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 Efforts to Estimate Energy Savings and Economic Benefits 3.8.
The study team intended that its developing prototype of PEval also provide the abilities to 
calculate an estimate of the potential energy savings associated with the recommended 
improvements, and an estimate of the break-even time for the grower to recoup the repair costs. 
Incomplete datasets for about half of the fields in this study precluded the accomplishment of 
these objectives. The study team believes this approach has merit, but it will require more 
development before it can report realistic estimates with sufficient confidence to make longer-
term decisions about advancing the development of the program. This section explains the 
general approaches used, difficulties identified, and suggestions for future studies to overcome 
those difficulties. Appendix A provides more detailed descriptions of methods and issues. 
 


3.8.1. Estimating Energy Savings Due to Improved Distribution Uniformity 
In brief, the team used straightforward engineering equations embedded in the PEval calculator 
to estimate the theoretical energy needed to pump water to the pivot. The team assumes that 
energy consumption is inversely proportional to DU, so this component of energy savings is 
equal to: 
 
  Theoretical Energy Consumed  _   Theoretical Energy Consumed   
   DU after Repairs         DU before Repairs 
  
 
While this method appears to have merit, the small sample size of this demonstration limited the 
results. Based on the partial dataset available from this study, the study team believes that future 
research will show that the break-even time for tune-ups will be less than the break-even time for 
a full sprinkler package replacement because of the significantly lower price point for a typical 
tune-up.  
 


3.8.2. Estimated Energy Savings Due to Decreased System Pressure 
The study team observed a majority of pivots in this study operating at suboptimal inlet 
pressures, in many cases more than twenty PSI above their ideal pressures.16 Evaluators also 
observed a few pivots with pressures insufficient to maintain adequate flow. Only one grower in 
the study had a strategy for using a Variable Frequency Drive (VFD) for optimizing pressure at 
each of his pivots to conserve energy, basing his strategy on which pivots were operating and the 
elevation of the highest point in the system. Optimizing system pressure can improve water and 
energy conservation, reduce wear on pivot components, improve water distribution, and improve 
crop yield and quality, suggesting possible areas of future study. 
 


                                                 
16 When setting pump pressure, ideally a grower would determine the pressure needed at the highest point in the 
system. This pressure changes as the pivot goes up or down hills. It also changes if more than one pivot is supplied 
by the same pump, and if the grower doesn’t have the same pivots on all the time. Assessing these conditions real-
time is nearly impossible for a grower, but could easily be accomplished by a computerized system in the future.  
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3.8.3. Estimating Energy Savings Due to Decreased Evaporation 
The study team agreed that evaporative losses can also cause significant decreases in application 
efficiency, which wastes water and energy. Many previous studies report wind drift and 
evaporative losses as high as 45% (ASABE 2012), which would be reflected in decreased 
application efficiency numbers. In general, the smaller the water droplet, the more evaporative 
losses occur, and the lower the application efficiency. The team initially hypothesized that 
application efficiency could be improved to at least 85% if the grower selected an optimal 
spreader plate design that delivers larger droplet size, but this hypothesis proved speculative and 
overly simplistic. 
 
The team was able to merely begin exploration of this complex subject. Sprinkler manufacturers 
provided the team with useful insights into the complexity of spreader plate selection. For 
example, coarser sandy soils tolerate large droplet sizes well; finer silt or clay soils tend to 
experience surface compaction caused by the impact of the droplet on the soil’s surface with 
droplets that are too large, resulting in unacceptable surface runoff. The team further suggests a 
future collaboration with sprinkler manufacturers to identify realistic recommendations and to 
measure the potential energy and water savings.  
 


3.8.4. Other Sources of Economic Benefit 
The study team also believes that the greatest effect of improving DU and application efficiency 
is improving the uniformity of crop vigor, ultimately increasing net yield and grower profit. 
Collecting and analyzing data to quantify this hypothesis was beyond the scope of this study.  
 


 Findings from Pivot Evaluation Methods Specific to Variable Speed Irrigation 3.9.
(VSI) 


The study team had initially hoped to develop a simple and accurate method to measure pivot 
speed using a GPS, and to correlate that speed with the speed programmed into the pivot. 
However, the team ultimately had time and resources to make only one abortive attempt at 
collecting GPS data with sufficient precision to accomplish the objective. The team placed the 
GPS in a plastic bag and strapped it to the last tower of the pivot. Birds shredded the bag and 
dropped the GPS approximately one hundred feet (thirty meters) from the wheel track. The study 
team would like to refine this method in the future. 
 
The team observed many cases in this study in which pivot tires lost traction as the pivot traveled 
uphill or downhill, slowing the pivot significantly on uphill climbs and accelerating its speed on 
downhill sections. If these variations in speed could be well-characterized, pivot software could 
adjust the pivot speed to compensate for the measured speed variations. Alternatively, other 
available hardware solutions could track and compensate for pivot speed control challenges.  
 
Incorporating this resulting pivot speed into the calculations of DU could also provide field-level 
calculations rather than calculations based solely on data from a single sample. 
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  Findings from Pivot Evaluation Methods Specific to Variable Rate Irrigation 3.10.
(VRI) 


These 2014 pivot demonstrations included pivot evaluations on four VRI pivots from two major 
pivot manufacturers. This evaluation process proved highly problematic and outside the scope of 
this study, as described below. 
 
A pivot evaluator on the study team attempted to verify VRI functionality on the two brands of 
pivots. VRI pivots have solenoid valves at each drop that are controlled by a central processing 
unit (CPU) in the panel. The central processing unit can turn individual drops on and off to vary 
application depths on the field according to the irrigation prescription; the process is analogous 
to an inkjet printer spraying droplets on a page, in a configuration based on computer input, to 
create text and images. The study team considers validating proper actuation of solenoid valves 
an important feature and attempted to confirm its functionality by verifying that nozzles turn on 
and off consistent with the instructions provided by the controller. 
 
The team experienced challenges in trying to accomplish this objective for both brands of VRI 
pivots.17 Their general observations included the following: 
 


 The team experienced issues with every pivot that had VRI capability; whether these 
were one-time issues or not proved difficult to determine. 


o Two nodes on one pivot had improperly-programmed media access control 
(MAC) addresses, so they did not receive instructions from the panel 


o The control boxes for one pivot had improper configurations, with the solenoid 
controls swapped for odd and even zones 


o Birds had completely torn off the antenna communicating to the control nodes on 
one pivot 


o Many of the pivots did not function properly when they were turned back on at 
the beginning of the second season 


o Several pivots experienced decreased efficiencies due to debris plugging the 
solenoid valves and blocking water flows 


 One pivot brand included diagnostic programs, which could be even more useful with 
improvements in the depth of information.  


 For the pivots from one brand, the study team created two complex checkerboard grid 
patterns – one pattern to verify whether the pivot nozzles turned on and off when 
instructed, and a second pattern to attempt to set percentage application rates. However, 
the test pivot failed to deposit a checkerboard pattern, and the evaluators lacked 
sufficient engineering experience with the device to create a useful pattern that was easy 
to read.  


 In nearly every case, growers’ confidence that the VRI pivots performed as instructed 
suffered due to the absence of an understandable diagnostic for verifying functionality. 
This lack of trust by the growers led the study team in several cases to abort the use of 
VRI altogether for this study. 


                                                 
17 The team will provide brand-specific feedback directly to each manufacturer. 
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 The study team had difficulty connecting with the proper engineering or support 
resources at the manufacturers of both brands for assistance with diagnostic activities. 


 
In summary, the study team found both VRI pivot brands equally challenging and was unable to 
validate the success of VRI functionality. The study team strongly recommends that both pivot 
manufacturers invest in developing comprehensive diagnostic procedures that can be quickly and 
easily executed, and that they test the diagnostic procedures with real growers in the field. 
 


  Center Pivot End Gun Evaluation Method Results 3.11.
Growers commonly use end guns18 on pivots to increase the effective area of production. Figure 
10 shows a representative end gun in use. While some pivots in this study were outfitted with 
end guns, the study team did not test or develop methods to evaluate end gun performance.19 
 
NEEA and the study team discourage the use of end guns for several reasons: 
 


 End guns require high-pressure operation, typically a minimum of seventy-five pounds 
per square inch (PSI) (517 kilopascals), while the rest of the pivot may require only 
twenty to thirty PSI (138 to 207 kilopascals) – a significant waste of energy 


 Distribution uniformity for areas irrigated by end guns is ordinarily quite poor, resulting 
in much more variability in crop performance 


 Evaporative losses are high due the distance and elevation of the end gun from the 
applied soil; water losses to wind drift and evaporation average about 40% compared to 
15% for the rest of the pivot 


 Because end guns rob water from the rest of the pivot, a grower runs the risk that the 
pump would be unable to deliver enough water/pressure to most of the system when the 
end gun is on. 


 End guns also tend to have high maintenance requirements 
 


                                                 
18 See the Overview of Center Pivot Irrigation Systems report for more information on end guns. 
19 The scope of this study likewise excluded testing of the few corner or swing arms on the pivots evaluated. 
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Figure 10. Center Pivot End Gun in Use 


 
 
 


 Resource Requirements for Conducting Pivot Evaluations 3.12.
Table 2 shows the estimated time requirements for each task in a pivot evaluation. 
 
Table 2. Pivot Evaluation Activity Time Estimates 


Activity Comments 
Typical Labor 
Hours/ Field 


 
Value 


Travel time Varies Varies Required 


Grower interview Varies based on grower availability 1 hour Required 


System inspection Varies based on pivot condition 30 minutes Required 


Pressure and flow Attach portable Doppler Flow Meter 30 minutes Required 


Measure CU / DU Faster with two people; two fields per day 7-10 hours Required 


Sprinkler dry inspection 
Verify nozzle installation 1.5 hours Optional 


Nozzle wear: sample inspection 15 minutes Required 


Sprinkler wet inspection Verify spreader plates function 15 minutes Required 


Pressure regulator testing  
One person measures, second person 
records data 


3 minutes per 
drop 


Optional 


Report generation Generate report, deliver to grower 1-2 hours Required 


 
 
The starting price for conducting a pivot evaluation is approximately $500 to $600 per pivot; 
future improvements in methods may decrease this cost.  
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4. Risks and Challenges 
 
Recognizing the risks and challenges associated with introducing these methods of pivot 
evaluation and recommended repair to the commercial production agriculture industry is 
important; addressing them may help to mitigate possible resultant push-back. Growers’ best 
financial interest means they must take steps to improve performance. The study team believes 
that the information provided to growers using the pivot evaluation process will create the 
required incentive to motivate change. Overall, the anticipated improvements in water and 
energy conservation and in return on investment to growers from implementing the methods 
recommended in this report far outweigh these risks and challenges.  
  


 Risks 4.1.
 Investing in routine pivot maintenance, in contrast to the longstanding practice of 


improving pivot function only through replacement of complete sprinkler packages, is not 
yet common grower practice. At replacement costs from $3,500 to $5,000 per pivot, 
growers frequently defer sprinkler package purchases until the sprinkler package is well 
past its useful life or until they are rotating into a high-value crop. With no effective pivot 
evaluation process yet available, growers have great difficulty justifying this replacement 
expense. Performing routine maintenance and tune-ups of pivot systems has the potential 
to more than pay for itself, saving growers money while improving their crop yields and 
profitability through energy and water savings. Continuing the current practice of 
replacing only entire sprinkler packages costs growers unnecessary time and money. 


 
 Challenges 4.2.


 Proposed evaluation methods need more development: While the prototype evaluation 
methods described in this document are promising, they will require significant additional 
development before they can be standardized and deployed at a commercial scale.  


 Effective use of diagnostics: Some of the evaluation methods conducted by evaluators, 
such as flow rate and DU, can identify problems without confirming the sources of the 
problems. When data are inconclusive, the evaluator must conduct additional diagnostic 
evaluation methods on the pivot to identify problem sources before making final 
recommendations regarding the extent of repair required to improve DU. 


 Repeatability of diagnostics evaluation method results: While catch-can tests do collect 
quantifiable data that can be translated into calculations such as DU, results can vary 
substantially from run to run. Wind can change the distribution uniformity, and 
evaporative losses vary significantly from day to day due to changes in weather. While 
the American Society of Agricultural Engineers (ASAE)20 standards recommend methods 
to mitigate these challenges, the team plans to continue development of improvements to 
the methods defined in the standards. 


                                                 
20 The American Society of Agricultural Engineers (ASAE) as of 2005 adopted its new name as the current 
American Society of Agricultural and Biological Engineers (ASABE). 
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 Recommendations require subjective judgment: Evaluators can organize quantifiable data 
that can improve a grower’s ability to make informed decisions. Each grower has the 
opportunity to modify or ignore those recommendations based on his/her individual 
operational objectives. This also complicates the ability to estimate total energy savings 
opportunities without extensive research. Developing more objective data sources, such 
as PEval, would allow growers and evaluators to examine implications of 
recommendations together.  


 Adoption rate: While using the pivot evaluation process offers clear and tangible benefits, 
its adoption rate is likely to be slow due to lack of grower awareness and channel 
infrastructure. Utilities can accelerate the rate of market adoption by offering incentives 
and educational courses to growers. The study team anticipates that increasing growers’ 
awareness of the benefits will render pivot evaluation, repair, and maintenance common 
operational practices within a few years. 


 Lack of sufficient qualified service providers: The anticipated increase in demand for 
pivot evaluations dictates the development and promotion of a training course to prepare 
professional pivot evaluators to offer this grower service in the market. An accredited 
certification would help to ensure the availability of experienced and qualified 
practitioners and a high-quality product.  


 Implementation of recommended repair: Realization of potential improvements in water 
and energy conservation and productivity for a pivot depends upon implementation of the 
recommended repairs; thus, utilities should tie incentives to completion of the repairs. 
Evaluators should follow up on growers’ progress on recommended repairs and assist 
where needed.  
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5. Lessons Learned, Next Steps, Value of Findings 
 


 Lessons Learned 5.1.
 Growers often defer center pivot maintenance, leading to wasted water and energy, and 


have little visibility into the economic impacts of this deferred maintenance.  
 The availability of trained pivot evaluators to provide market-ready pivot evaluation 


services to growers, and the availability of better tools for “what-if” analyses, will be 
necessary to help growers shift their behavior.  


 Using catch-can testing to measure DU is the most useful method identified for 
determining pivot performance.  
o Evaluators can analyze the results to identify problems with pivots for further 


diagnostic evaluations and can recommend either cost-effective tune-ups or new 
sprinkler packages, as needed. Further, they can quantify the benefits to the grower in 
tangible economic terms. 


o Catch cans should be equally spaced at intervals less than the minimum sprinkler 
head spacing so evaluators can pinpoint any drops that need repairs. 


 The study team believes that growers respond well to data that warrant action, and that 
they will in general complete recommended pivot improvements based on data provided 
them by evaluators.  
o Growers are very likely to adopt low-cost pivot tune-ups. 
o Growers are more likely to spend $3,500 to $5,000 per replacement sprinkler package 


if they can see the quantifiable economic benefits of doing so.  
 Few pivots run at optimal pressures.  


o The majority of pivots evaluated in this study are operating at pressures more than 
twenty PSI above or below their ideal pressures.  


o Only one grower in the study had a strategy to use a Variable Frequency Drive (VFD) 
for minimizing pressure at the pivot to conserve energy. 


 Mounting pressure regulators at the bottom of the drop near the sprinkler head is 
preferable as it decreases the required inlet pressure by five to eight PSI.  


 Conditions in the field can negatively impact evaluation results, and some simple 
precautions improve safety and results:  
o Wind has a strong impact on evaluation method results, and some styles of spreader 


plates are more prone to variation than others.  
o Evaluators should not conduct pivot evaluations during fertigation or chemigation 


events for safety reasons. 
o Performing a DU analysis in mature corn (or in any crop with a high canopy) will 


generate inaccurate data because the canopy deflects a significant percentage of the 
sprayed pattern. 


o Growers may not want evaluators trampling delicate plants to perform evaluations for 
some or all of the season.  


o Some growers time sprinkler upgrades with their crop rotations, realizing that high-
value crops such as potatoes are more responsive to improved DU.  
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 Though the time window for conducting pivot evaluations is reasonably long, doing so 
becomes increasingly difficult as crops mature. Water must be running, which limits the 
season to April to November. Evaluating fields planted in corn becomes problematic as 
the canopy increases from early July to harvest. 


 
 Next Steps 5.2.


As additional outcomes of this research, the team identified several opportunities for future 
development: 
 


 Recommending further refinement, quality control, testing, and accredited certification of 
the evaluation tool and practitioners 


 Determining a recommended time interval between pivot evaluations 
 Clarifying the criteria for deciding when to replace the entire sprinkler package as 


opposed to performing extensive tuning 
 Improving automation of data processing  
 Improving methods for characterizing pivot speed 
 Improving methods for evaluating Variable Rate Irrigation hardware 
 Developing tools for setting pump pressures at the farm level 


 
NEEA will consider conducting an expanded study to complete the development of the pivot 
evaluation methods and PEval tools, with a large-scale commercial launch to follow. Specific 
steps to achieve these goals would include: 
 


 Deliver the pivot evaluation findings and recommendations for repairs to individual 
growers 


 Complete the recommended repairs and confirm that the anticipated improvements in DU 
materialize as predicted 


 Continue to refine and document the pivot evaluation process, providing the best return 
on investment for the growers 


o Test the process of distinguishing whether nozzles, regulators, or both need 
replacement 


o Add evaporation rate data into the spreadsheet 
o Improve the statistical methods in the spreadsheet analysis that identify which 


drops need repair 
o Develop a GPS-based speed test 
o Work with VRI manufacturers to create diagnostic procedures 
o Leverage the experience of current irrigation extension agents, manufacturers, and 


distributors to refine the process 
o Study evaporative losses as a function of spreader plate design and use the results 


to improve application efficiency 
o Study the repeatability of DU analyses, and identify methods to improve 


repeatability 
 Develop a study course to train and certify pivot evaluators to provide market-ready pivot 


evaluation services to growers 
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 Recruit candidates for pivot evaluation certification from irrigation dealers, agronomy 
services, and universities 


 Coordinate utility incentive development to accelerate market adoption 
 Develop software-based tools to manage VFD pump pressures across the farm based on 


real-time pressure needs 
 Adapt these methods for use with linear irrigation and Low Elevation Spray Application 


(LESA) systems; the methods are very similar, but have subtle differences 
 Conduct grower research to determine the metric of most value in repair vs. replace 


decisions 
 Conduct longitudinal research with a larger sample of pivots than this demonstration 


allowed, to facilitate collection of sufficient data to determine the ideal frequency of pivot 
evaluations 


 
 Value of Findings 5.3.


The irrigation marketplace has a real need for improving center pivot performance. However, 
current methodologies, procedures, and personnel skills provide insufficient information and 
incentives to maximize the likelihood of growers implementing improvements. NEEA and 
regional utilities can take a leadership role in developing a robust set of pivot maintenance 
procedures such as those described in this report to reduce water and energy use. 
 
For growers, implementation of repairs recommended after a pivot evaluation conducted by a 
professional pivot evaluator would help them save money, while maximizing crop value, in the 
following ways: 
 


 Improving yield, uniformity, and quality while reducing inputs 
 Improving distribution uniformity enables growers to reduce the amount of water they 


pump to meet minimum crop requirements across the entire field 
 Selecting better sprinkler head designs can reduce evaporative losses 
 Servicing worn parts such as leaky pipes, regulators, sprinkler heads, and repairing worn 


or broken gear boxes enables the grower to irrigate more uniformly, saving water and 
improving crop yield 


 Optimizing system pressure enables the grower to reduce energy costs when the pressure 
is originally too high; conversely, it can improve water distribution and crop yield when 
the pressure is originally too low 


 Minimizing overwatering reduces leaching of nutrients from soil 
 
For industry professionals such irrigation dealers and the forthcoming trained pivot evaluators, 
ongoing pivot maintenance procedures would open up new streams of revenue through the 
provision of new services as well as through increased sales of components.  
 
For pivot manufacturers, pivot maintenance procedures would lead to increased customer 
satisfaction and to increased aftermarket sales of components. 
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Appendix A – Detailed Methods Used in Pivot Evaluations  
 
The body of this report provided high-level overviews of the methods used in this study. This 
appendix provides more detail on the methods and methodologies used in this study. This 
appendix complements the content in the report body, and is not intended to stand on its own. 
 
The study team agreed that each evaluator on the team should use his best judgment to define the 
process for each evaluation, allowing flexibility to match pivot evaluation methods to the 
specific needs of the farm being evaluated. This caused some minor difficulties in compiling the 
data, since not all fields had identical datasets available for analysis. The team met regularly to 
discuss evaluation experiences, opportunities for process improvement, and how to design the 
process to deliver maximum economic value to the growers. These meetings facilitated use of 
the team members’ collective insights to rapidly improve their individual processes throughout 
the demonstration. 
 
Following are detailed descriptions of the pivot evaluation methods in this study. 
  
Background: Origins of the Pivot Evaluation Calculator Methods 
Methods for measuring irrigation uniformity date back to the 1940s. In 1942, J. E. Christiansen 
devised a method for analyzing catch can data to provide a figure of merit for irrigation systems. 
This figure of merit is called the Coefficient of Uniformity (CU) in this paper; literature 
addressing this subject frequently calls it Christiansen’s Uniformity (also CU) in honor of its 
inventor. 
 
In 2001, the New South Wales (Australia) Department of Primary Industries used Christiansen’s 
methods and equations to create a spreadsheet calculator to report CU. This calculator has 
evolved into a web-based application (NSW/DPI 2001). 
 
Dr. Troy Peters (one of the authors of this paper) at Washington State University (WSU) 
modified the spreadsheet calculator in 2010, and has posted it on WSU’s irrigation website.22 
This tool calculates CU, DU, and Application Efficiency based on catch can data. 
 
In October 2014, Robert N. Low of Western AgTech Solutions, LLC expanded the functionality 
of the spreadsheet calculator and named it PEval. The study team observed growers deferring 
sprinkler maintenance because they had no tangible evidence that the expense of pivot repair or 
replacement offered adequate return on investment. The NEEA study team wanted to provide 
irrigation consultants and dealers with a straightforward, commercially-viable tool to calculate 
the financial benefits of pivot repairs.  
 


                                                 
22 The spreadsheet is available as of December 2014 in the Highlights section on the right-hand side of the 
http://irrigation.wsu.edu page (Title: Center Pivot Distribution Uniformity Calculator). 
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PEval is still in an early prototype stage of development. The authors value any and all 
suggestions to improve its process, calculation methods, organization, and other features. The 
purpose of this appendix is to familiarize the reader with the tool and to document the primary 
issues for future reference by the study team. 
 
Background: Distribution Uniformity Testing 
The study team used the distribution uniformity testing method defined by the American Society 
of Agricultural and Biological Engineers (ASAE/ASABE) 23 Standards Committee (ASAE 
2001), the authoritative reference on this subject. The ASABE documentation for this method 
states: 
 
The purpose of this Standard is to define a method for characterizing the uniformity of water 
distribution of sprinkler packages installed on center pivots and lateral move irrigation 
machines. This test produces data to be used in computing the coefficient of uniformity, which 
can assist in system design and/or selection, and can be used to quantify certain aspects of 
system performance in the field. The coefficient of uniformity is only one factor in evaluating 
total system performance. Application rates, runoff, wind, amount of water applied, pump 
performance, and overall system management can greatly affect the total performance of 
irrigation systems (ASAE 2001). 
 
The team followed most of the specifications in the ASAE/ASABE standard, with some minor 
exceptions to reduce costs. For example, some evaluators performed some tests with catch cans 
on twenty-foot (six-meter) spacing, whereas the standard specifies a test distance of not more 
than the minimum drop spacing; in addition, they performed only a few tests with the 
recommended two rows of catch cans. In retrospect, the study team agreed that performing the 
tests on centers less than the minimum drop spacing would be an extremely important test 
criterion for pinpointing specific problems, and that doing so would be well worth the additional 
labor. 
 
Numerous previous studies have used this method to analyze CU and DU. McCann and Adkins 
(2007) promoted on-farm evaluations to “identify uniformity problems that cannot be seen 
visually.” The values for CU McCann and Adkins reported closely reflect the results in this 
NEEA study, summarized in the histogram shown in Figure 11. 
 


                                                 
23 The American Society of Agricultural Engineers (ASAE) as of 2005 adopted its new name as the current 
American Society of Agricultural and Biological Engineers (ASABE). 
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Figure 11. Distribution of CU in Center Pivot Systems  


  
Note: Figure from (McCann and Adkins 2007) 


 
 
McCann and Adkins further asserted that “If the CU was above 85%, the system was performing 
well,” but they did not substantiate that assertion. They appear to assume that a suitable goal 
value for CU should be based on what currently exists in the field (see Figure 11) without 
considering the possibility of tuning specific areas. Looking only at the overall CUs achieved (or 
in the case of this NEEA study, also at DUs) eliminates the opportunity to repair variations that 
exist even on brand-new installations. 
 
King, Stark, and Kincaid (2011) also conducted a study promoting the concept of CU testing, 
and made a compelling argument regarding the magnitude of the economic impact of improving 
CU. They asserted that “Center pivot and linear-move irrigation systems equipped with new 
pressure-regulated, low-pressure sprinkler packages are capable of attaining CU values of 90 to 
95 percent.” The NEEA study team estimated that a well-tuned pivot could achieve a CU of 
94.6%, substantiating the results of King, Stark, and Kincaid. 
 
King, Stark, and Kincaid further asserted that “A CU value of 85% is generally considered to be 
the minimum value below which a system needs updating or maintenance” with reference to 
neither the source of this goal percentage nor data to support it. As explained below, the NEEA 
team strongly believes that tune-ups, even on newly-installed sprinkler packages, can 
significantly improve this goal CU. 
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Almasraf, Jury, and Miller (2011) also used catch-can testing to study CU on ten pivots in 
Michigan. Their report has many similarities to the NEEA study, including that repairing areas of 
excessive variation can improve CU and DU and noting the importance of spreader selection. 
Their report even recommends24 that “Regular system maintenance is necessary including repair, 
adjustment or modification to keep the system operating efficiently. If CUs are periodically 
measured (at least annually), system repairs and adjustments can be scheduled when coefficients 
fall below the desired values. This will save operation costs and conserve water,” without 
reporting goals for CU or DU, or offering any specific methods. Inspection of the graphs of their 
catch can results in their report appendix shows that six of the pivots they tested would benefit 
significantly from tune-ups, and four showed sufficient variability to suggest replacing the 
sprinkler packages.  
 
Method: PEval Inputs and Resulting Outputs 
PEval is designed so that all inputs are inserted into cells on the Main worksheet, and are 
highlighted in yellow for easier navigation. 
 
PEval provides several layers of functionality, which emerge as an evaluator provides additional 
inputs.  
 


 At the most basic level, the evaluator need only input the farm and field location, the 
catch can spacing, the catch can diameter, and the catch can volumes; with this 
information, PEval will calculate CU and DU, plot the application depth for each can, 
and create a histogram of the catch depths. This most basic information fully 
characterizes the current condition of the pivot.25 


 When the evaluator inputs a “Target Variation” (explained in detail later), PEval 
identifies which locations on the pivot exhibit more variation than the target and how 
many areas should be diagnosed and repaired. It also reports the simulated CU and DU 
after those areas are repaired.  


 To estimate the cost of a pivot tune-up compared to the cost of replacing the entire 
sprinkler package, the evaluator needs to input the number of drops, the estimated cost 
per drop for tuning, and the estimated cost per drop for a sprinkler package.26 


 To estimate energy savings and break-even time, the evaluator must input several 
additional measurements: measured inflow rate (gallons per minute supplied to the pivot), 
total dynamic head, estimated pumping efficiency,27 pivot inlet pressure, electricity cost 
in dollars per kilowatt-hour, estimated pumping hours per year,28 percentage speed 
setting used during the evaluation, distance to the last tower, the distance the last tower 
traveled over a specific elapsed time, and the total wetted radius of the pivot.  


                                                 
24 (Almasraf, Jury, and Miller 2011) Recommendation #3, page 22 
25 All of the CU and DU calculations in PEval occur on the Main Sheet. Adding rows or columns to the sheet will 
“break” the functionality of the sheet, which requires additional editing to accomplish.  
26 For this study, the team estimated a cost of $50 per drop to tune each identified area, and $28 per drop for 
replacing the sprinkler package. 
27 Ideally, the evaluator would measure pump efficiency, but doing so in this study was beyond its scope. As a 
result, the study team estimated pump efficiency. For systems with one pump, the study team assumed 60% 
efficiency (meter to water). For a pump with a booster station, the study team assumed 60% efficiency for each of 
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 PEval includes fields in the worksheets into which the evaluator can input additional 
useful notes, such as: 


o Pivot description, sprinkler package age and description, presence or absence of 
end guns or swing arms, weather conditions, or other general notes specific to the 
pivot 


o The span number of the pivot associated with each can 
o Additional information for the evaluator’s or grower’s reference, not currently 


used in calculations includes designed inflow rate, which can be compared to the 
measured inflow rate, and end drop pressure to verify the delivery of sufficient 
pressure to all drops on the pivot  


o Finally, the evaluator can document his/her recommended changes for 
consideration by the grower 


 
Method: Using Target Variation to Identify Areas to Tune 
As described in Section 3.6, the study team had to choose specific threshold levels to determine 
whether a pivot qualified for a tune-up or for a full replacement package. To help the team 
accomplish this goal, PEval reports the number of standard deviations (or sigma) away from the 
mean volume of water measured in each catch can (found on the Main sheet). This method 
simply stratifies the amount of variance for each can to facilitate data sorting. The team used 
Excel’s conditional formatting feature to stratify the variation graphically in addition to the 
numeric value reported.  
 
When the evaluator inputs a “Target Variation” goal, PEval compares the variation for each 
catch can with the target; if the variation for that can exceeds the target, Excel highlights the cell 
in red and labels it “Repair”29 (found on the Main sheet). PEval counts the number of cells 
labeled for “repair” at that Target Variation value, and reports it in the appropriate cell. The 
evaluator can change the value input into Target Variation to simulate varying scenarios, 
resulting in different numbers of drops recommended for repair.  
 
This method proved quite useful, albeit somewhat cumbersome and subject to a significant 
degree of subjective judgment by the evaluator processing the data. The PEval developers should 
create an improved approach before PEval is deployed in a commercial setting. 
 
Setting the value for the Target Variation is a subjective process, open for future debate and 
requiring further development. For this study, the evaluator started the analysis with the Target 
Variation set at 1.5 sigmas, and then checked to see whether the simulated DU met or exceeded 
90 percent.30 A simulated DU exceeding 90% indicated that repairing fewer areas would still 
allow achievement of a minimum simulated DU of at least 90%, in which case the evaluator 
increased the Target Variation. A simulated DU of less than the 90% goal indicated that more 
areas needed repairs, so the evaluator increased the Target Variation. Using this process, the 


                                                                                                                                                             
the two pumps, for a net efficiency of 36 percent. The team recommends expanding the evaluation in future studies, 
and measuring pump efficiency using existing methods. 
28 This study used an estimate of 2,100 pumping hours per year. 
29 “Repair” is simply shorthand for areas on the pivot flagged for further diagnostic testing and repairs 
30 The 90% target for DU is arbitrary and is subject to further discussion. 
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evaluator iteratively identified the number of drops required to tune the pivot to achieve the DU 
goal of 90 percent.  
 
If the resulting number of drops recommended for repairs to achieve the 90% goal exceeded 
about one-third of those on the pivot, the evaluator deemed the variation great enough to warrant 
a replacement package. 
 
In addition to its cumbersome and subjective limitations as explained above, the study team 
members identified one significant technical flaw with the approach, which they discovered after 
completion of much of the analysis for this year’s data. PEval currently identifies areas to repair 
based only on the standard deviation from the mean, without regard to their locations on the 
pivot; in essence, PEval currently weights inner drops that irrigate a small area equally with outer 
drops that cover a large acreage. To maximize growers’ rates of return for repairs, PEval’s 
developers should modify its formulas to weight the sorting algorithm to account for the effect of 
location on the pivot.  
 
Figure 12 shows a sample Grower Report generated by PEval.  
 


 The graph on the left shows all of the catch can data from the catch-can test results 
 The graph on the right shows the simulated pivot performance after the recommended 


tune-ups 
 The column shown on the entire right-hand edge of the report illustrates the areas of 


variation; the areas recommended for repair are highlighted in red 
 The evaluator’s recommendations are listed at the bottom of the report 


 
  







Ag Irrigation Initiative: Pivot Evaluation Best Practices 
 
 


NEEA - 38 
 


Figure 12. Sample PEval Report 
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Final Analysis and Decisions Rest with the Grower 
Many of the twelve pivots that the evaluators identified for tune-ups in this study would be 
relatively easy to tune to achieve the 90% goal. The sample PEval Grower Report shown in 
Figure 12 offers the grower one obvious scenario (in the middle of the report marked by the red 
bracket): tune two areas and improve the DU from 84.6% to 90.5% with a break-even time of 
much less than one year.  
 
Not all recommendations are so clear-cut; many require subjective judgment and grower 
participation in the decision. For example, demonstration pivot number 20 (noted with a blue 
arrow in Figure 8/ Summary DU Statistics and Recommendations) exhibited sufficient variation 
to necessitate tuning eighteen areas to achieve a DU of 90 percent. Further analysis of this 
dataset shows that tuning only seven areas would achieve a DU of 89.1%, and that tuning only 
four areas would yield a DU of 88.9 percent. The marginal return on investment in this case is so 
small that the grower may choose to tune only four areas. In this example, the drops in the first 
fifty cans (or inner 500 feet) (152 meters) had application depths about 20% higher than those for 
the rest of the pivot; since the area for these drops is small, the impact on DU is small. This 
constitutes a minor design problem that a minor tune-up itself could not easily fix. The evaluator 
would share these observations and options with the grower; based on personal preference, the 
grower could select the level of investment appropriate to his/her operation and budget. 
 
This example shows application efficiency exceeding 100%, suggesting the application of more 
water than the amount pumped through the pivot, which is impossible. The evaluator identified 
the cause as a too-short measurement of the distance to calculate pivot speed (in this case, only 
one hundred feet, or thirty meters). Future studies can easily avoid errors such as this by 
measuring a longer distance (and longer elapsed time), at least 300 feet (ninety-one meters). 
Because this error clearly drove an unrealistic application efficiency percentage, the evaluation 
team did not attempt to calculate efficiency gains associated with potential reductions in 
evaporative losses for this pivot.  
 
Prior to PEval, growers had no data-driven method to identify the cost-effective point at which to 
replace a sprinkler package. With a PEval Grower Report, the grower has tangible information to 
facilitate making informed financial decisions about maintaining the performance of their pivot. 
 
Method: Operating Pressures and Flow Rates 
This set of tests determines whether the flow rate of the pivot at pressure is consistent with the 
design specifications listed on the manufacturer’s sprinkler chart. If the pivot flow rate is not 
consistent, the evaluator can use these tests to uncover clues behind the causes of the 
inconsistencies. 
 
Pivot flow rates significantly below the designed flow rates may indicate nozzle or regulator 
plugging. Flow rates significantly higher than the designed flow rates may indicate nozzle and 
regulator wear, or excessive leaks.  
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The operating pressure should be sufficient to overcome friction losses, account for the pivot 
elevation gain at the highest point in the field, and still have pressure that is about five PSI 
greater than the regulator pressure rating. A typical pivot experiences friction losses that result in 
a reduction of about ten PSI from the center of the pivot to the outer drop. Excessive pressure at 
the pivot point indicates opportunities for energy savings, either by altering the pumping pressure 
through the use of a Variable Frequency Drive (VFD) or by trimming (machining) the pump 
impeller. 
 
The evaluators used the GE Panametrics AT868 flow meter for all testing in this study, and used 
UTXDR Ultrasonic Flow 2MHz Transducers for two- to eight-inch (five- to twenty-centimeter) 
pipes. For pivots with flow meters already installed, the evaluator recorded the flow rates on both 
devices and compared the results.  
 
Method: Diagnostic Tests 
These tests can aid in diagnosing possible cause(s) of poor DU or CU performance once the 
problem areas are identified by the evaluator.  
 
Sprinkler Dry Inspection helps to ensure that the right nozzles are installed per the sprinkler chart 
and that the nozzles are not excessively worn. In some cases, the wrong nozzle may be installed 
on one or several drops.  
 
While sprinklers have different designs and operating characteristics, the parts such as nozzles 
that are exposed to high pressure and fast-moving water wear over time, especially if the water is 
dirty or sandy, and eventually the nozzles become slightly larger. Larger nozzles will in turn 
create sprinkler flow rates higher than those for which they are designed. To evaluate nozzles for 
wear, evaluators measured nozzle diameters on a small sample of nozzles using a feeler gauge or 
the blunt end of a fractional drill bit. 
 
Sprinkler Wet Inspection verifies whether the spreader plates on each sprinkler head are 
operating properly. 
 
Sprinkler heads are equipped with a variety of spreader plates: some spin, some wobble. With 
the pivot running, evaluators inspected each drop to determine whether the plate was moving 
consistent with its design. Evaluators also noted drops with unusually high or low flow rates.  
 
Most sprinkler charts report the designed flow rate for each drop in the pivot. This is customized 
by installing nozzles of varying diameters in each drop of the pivot, designed by custom software 
at the irrigation dealership. To confirm whether the flow rate of any given drop matched its 
designed value, the evaluator used a bucket and a stopwatch to measure flow rate. One evaluator 
slid a six-foot (1.8-meter) long piece of four-inch (ten-centimeter) PVC pipe over the sprinkler 
head, thus directing the flow into the bucket and facilitating much more accurate flow rate 
measurements. 
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Pressure Regulator Testing verifies whether the pressure regulators on sprinkler drops are 
functioning properly.  
 
Each evaluator tested pressures on several sprinkler drops using a Pitot tube-style pressure gauge 
and a sampling plan based on their individual judgment.  
 
While the study team considers this test quite important, performing it in the field proved 
problematic. The results are most accurate when the Pitot tube is placed in the stream of water 
just outside the nozzle, as shown in Figure 13. Doing so normally requires removing the spreader 
plate and replacing the spreader plate with the water flowing, which can be difficult. If the Pitot 
tube is small enough, it may be placed inside the nozzle; however, if it blocks flow in the nozzle, 
the restricted flow will yield a pressure reading higher than the actual pressure.  
 


Figure 13. Using a Pitot Tube-Style Pressure Gauge to Measure Regulated Pressure at 
the Nozzle Outlet 


 
 


 
Pressure regulators may vary slightly from their designed operating pressures. However, 
measured pressures that differ significantly from the operating pressure for which the regulator is 
rated indicate that the pressure regulator is worn and is no longer functioning properly, or that it 
is plugged.  
 
Method: Variations in Pivot Speed 
This test verifies whether the measured speed of the pivot matches the speed input on the panel.  
 
Measuring the distance the pivot travels over an elapsed time is a crucial input for calculating 
application efficiency. Evaluators marked the location of the pivot with a flag at the start of the 
DU test, and again at the end of the DU test, and recorded the time and distance that the pivot 
had traveled. These calculations are quite sensitive to small fluctuations in time and distance, so 
the team recommends allowing the pivot to travel at least 300.0 feet (91.4 meters), reporting to 
0.1 foot (three-centimeter) accuracy, and measuring time to a precision of one second. 
 


  Yes, you will get very wet – dress accordingly.  
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One evaluator successfully measured speed using the elapsed time for the full irrigation rotation 
from data found in the panel software. 
 
In this 2014 study, evaluators measured only pivot speeds for distance divided over time (see 
Distribution Uniformity Testing earlier in this appendix), used to calculate application efficiency. 
 
The study team considered methods for accurately measuring pivot speed as a function of pivot 
angle. While development of such methods is outside of the scope of this demonstration, the 
study team suggests a future method incorporating the following: 
 


 Mount a portable GPS (permanently or temporarily) to the end of the pivot 
 Turn on the “Tracks” feature 
 Operate the pivot for one or more rotations 
 Export the “Tracks” file to a spreadsheet 
 Analyze the results and report the pivot speed as a function of angle 


 
Incorporating this resulting pivot speed into the calculations of CU and DU would provide field-
level figures of merit rather than figures of merit based only on data from a single sample. 
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Appendix B – Irrigation System Characterization: Grower Interviews 
 
The study team interviewed each grower participating in this study, usually on more than one 
occasion during the season, with the goal of gaining a solid understanding of the grower’s 
constraints, farm culture, irrigation strategies, and areas with opportunities to improve 
operations, while at the same time building the relationship with the grower. 
 
The team found that a current, accurate sprinkler package chart is a very valuable asset in 
performing pivot evaluations. Sprinkler package charts show the exact configuration of the pivot, 
tower location, operating pressure and flow rate specification, location of every drop, and the 
specified regulator pressure, nozzle size, and spreader plate style on every drop – basically every 
element of the pivot configuration that was custom-designed for that field and that pivot. 
Evaluators can use these charts to confirm that the installation matches the design. The study 
team found that although growers frequently did not have these charts available, they proved to 
be valuable aids in the analysis in those cases for which they were available.  
  
The study team compiled a list of the questions they had asked growers, along with information 
that growers had volunteered to them with the hope that it would help the study team to better 
understand the farm and its operations. The study team observed that many of these questions 
point to opportunities for systematically conserving electricity and water in the future. The team 
recommends using these questions to seed future NEEA scanning activities and to facilitate the 
expansion of applications for PEval beyond pivots to all aspects of the irrigation system. 
 


 What are common operational problems faced in irrigation? 
 What are the idiosyncrasies of the farm and irrigation system that create operational 


problems?  
 What is the general layout of the irrigation system in terms of: 


o Total Dynamic Head  
o Length of pipe, pipe diameter(s), and material of mainline 
o VFD or direct drive? 
o Filtration 
o Water source (well or surface water)  
o General water quality (such as pH, sand content, sludge) 
o Age of the key components in the system 
o Has the system undergone the addition of fields or other modifications since 


inception? 
o Specifications of current pump and motor (name plate information) 
o Specifications of any booster pumps (name plate information) 
o How does the grower invest in periodic maintenance – how often does s/he 


service the pump bowls? 
o How many pivots run off of each bank of pumps? 
o How many fields can the grower irrigate at the same time? 


 What are the pump operating pressures, and the reasoning behind those pressures? How 
does the grower decide the pressure at which to run the VFDs? 


 Does s/he have pressure and flow problems? 
 Which brand of pivot and model of panel is installed on the pivot being evaluated?  
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 Does s/he run swing arms or end guns? 
 Has s/he made any after-market improvements to the pivot? (e.g., AgSense Field 


Commander, Lindsay FieldNET software, Valmont Base Station) 
 Sprinkler brand and model; spreader plate type and why chosen; year installed? 
 How old are the regulators? (should match sprinkler chart) 
 How old are the sprinkler heads? (should match sprinkler chart) 
 What does the grower’s typical irrigation schedule look like (and why) and how does it 


change with the season or crop?  
o What is the typical crop rotation on this pivot? 
o Document the typical irrigation strategy. 
o What troubles does the grower encounter during an irrigation season? 
o How much trouble does s/he have with run-off?  
o What does s/he like and dislike about his/her irrigation?  
o What height above the crop are the drops?  
o Does the grower wrap the drops when irrigating corn?  


 What areas in the field yield well or poorly, and how does the grower explain these 
variations?  


o Are recent aerial photos available?  
o Are last year’s yield maps available? 


 What is the pivot maintenance plan, and how often are sprinkler packages replaced?  
 What are the current electricity rates? 
 Recognizing s/he is very busy, what methods of communication does s/he prefer? 


 
An evaluator’s staff members must be specific in terms of when they plan to be in the field and 
ensure that the grower is not planning chemical application during the testing period. The 
evaluator should reconfirm this on the day of the visit to ensure evaluator staff safety, given that 
farm operational plans change on a daily basis. 
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Executive Summary 
 
As water becomes increasingly scarce, agricultural management of this precious resource 
becomes ever more critical. Maximizing performance of agricultural land and minimizing the 
use of water and other resources, such as energy, requires optimal use of new irrigation 
technologies such as Variable Rate Irrigation (VRI). 
 
Ensuring efficient application of water to a field during irrigation helps to minimize water use, 
thereby also minimizing the use of energy required to apply that water. As part of its Agricultural 
Irrigation Initiative, the Northwest Energy Efficiency Alliance (NEEA) commissioned Oregon 
State University (OSU) to conduct an evaluation of the precision of as-applied water from VRI 
systems installed on center pivots. The overarching study goal was to determine the capability of 
the VRI system to deliver an irrigation prescription matched to the needs of the field. OSU 
researchers carried out the evaluation by: 
 


 Creating a map of prescribed water application that presented the VRI pivot with a range 
of challenges 


 Performing an extensive “catch-can test” experiment, which collected the actual water 
applied under a pivot using the created water application prescription map 


 Comparing the measured, as-applied water depths to the prescribed depths 
 Analyzing the pivot response to determine general advice to growers when they create 


prescriptions 
 Creating a metric that accurately reflects the pivot’s performance, and a method to predict 


the as-applied water, given the prescription 
 Making recommendations for setup and optimizing performance 


 
The pivot performed well in the test case and followed the prescribed pattern of water 
application over the entire test area. The research team measured a statistically significant under-
application of water of seven percent, which could be due to evaporative loss or wind 
redistribution. Discrepancies between the prescribed water application and the measured water 
application occurred near transitions of water depth within the prescription (as expected). Based 
on an extensive mathematical analysis of these “transitions,” the researchers identified a 
minimum size of a management zone of twenty-three meters (seventy-five feet); in other words, 
any area within a VRI prescription smaller than twenty-three meters (seventy-five feet) along 
any edge will not be managed independently. The result informs the formation of VRI 
prescriptions and supports the utility of creating sprinkler “banks” that are sufficiently large. The 
research team also concluded that verification of equipment performance is essential for proper 
operation.  
 
These findings indicate that prescriptions with small isolated areas (in other words, a pixelated 
look) will not be applied exactly as prescribed due to the sprinkler geometry and wind 
redistribution. A prescription in which all independent areas are greater than twenty-three meters 
(seventy-five feet) along each edge will yield a better translation from software-to-field. The 
“convolution equation” in this report facilitates a prediction of the actual water application given 
the known prescription. 
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1. Introduction 
 
As water becomes increasingly scarce, agricultural management of this precious resource 
becomes ever more critical. Maximizing performance of agricultural land and minimizing the 
use of water and other resources, such as energy, requires optimal use of new irrigation 
technologies such as Variable Rate Irrigation (VRI). Ensuring efficient application of water to a 
field during irrigation helps to minimize water use, thereby also minimizing the use of energy 
required to apply that water. 
 
The Northwest Energy Efficiency Alliance (NEEA) launched the Agricultural Irrigation 
Initiative in 2011 with the goal of reducing agricultural irrigation energy use by twenty percent 
by 2020. NEEA is an alliance funded by more than 140 utilities and energy efficiency 
organizations in Idaho, Oregon, Montana, and Washington working to accelerate the innovation 
and adoption of energy-efficient products, services, and practices in the Northwest. As part of 
this Initiative, NEEA commissioned Oregon State University (OSU) to conduct an evaluation of 
the precision of as-applied water from VRI systems installed on center pivots. This report 
summarizes the findings of that evaluation. 
 
VRI is a type of site-specific water resource management accomplished by dividing a field into 
discrete management zones that allow independent management of the water and fertilizer 
demands. Growers achieve differing irrigation levels within each management zone through an 
actuated ON/OFF duty cycle of the sprinkler nozzles with the water application depth specified 
as a percentage of the full-depth irrigation (determined by flow rate and speed of pivot travel). 
 
This report is one in a series of twelve reports addressing specific areas of NEEA’s Agricultural 
Irrigation Initiative. All twelve reports are available at http://neea.org/reports.  
 
Given the industry-specific or scientific natures of some terms used in this report, please refer to 
the AgGateway AgGlossary (http://agglossary.org/wiki/index.php/main_page) for definitions. 
 


1.1. Background 
Several researchers1 have tested the impacts of the “duty cycle” approach in a series of 
systematic precision water application tests (“catch-can” tests). Several studies have investigated 
the fidelity between the prescribed water depth and the depth actually applied by a VRI system. 
Perry et al. (2003) performed a catch-can test along a single radial line and found a detectable 
under-application of water, while the pattern of applied water followed the prescribed pattern in 
a qualitative manner. King et al. (2009) performed a catch-can test along a single radial line and 
tested both uniform and variable applications. They found a correlation coefficient of 0.9 
between prescribed and measured quantities of both water and a surrogate fertilizer. 
 


                                                 
1 Perry et al. (2003), Perry et al. (2004), King et al. (2005), and Dukes and Perry (2006) 
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O'Shaughnessy et al. (2011) performed a catch-can test along radial transects and along arcs of 
constant radius. They found that the coefficient of uniformity within management zones was 
acceptable (up to 0.88) for zones when application rates were 50% or greater. They also 
observed areas of overshoot, where the observed application depth was greater than expected 
after a prescribed step change in application depth. Finally, a series of catch-can tests were 
performed as a validation of an automated VRI approach, in which the prescribed water depth is 
adjusted in real time with data inputs (King et al. 1999; Kim and Evans 2009a; Kim et al. 
2009b). These studies found correlations between the prescribed and measured water 
applications ranging from 0.96 to 0.98. 
 


1.2. Objectives 
The researchers identified several objectives for quantifying VRI performance and efficiency in 
this study: 
 


 First, the study design and irrigation prescription attempted to identify the smallest 
achievable size of management zones. 


 Second, the study design maximized the number of transitions of different magnitudes 
(between different irrigation depths) to address the effect of application depth on 
performance. 


 Finally, researchers created a performance coefficient that expands the concept of the 
uniformity coefficient to the VRI pivot. 


 
The overarching study goal was to determine the capability of the VRI system to deliver an 
irrigation prescription matched to the needs of the field.  
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2. Methodology 
 


2.1. Test Description 
Researchers performed the test using a nine-span Valley 8000 Series Pivot with a design flow 
rate of 3,539 liters per minute (LPM) (935 gallons per minute (GPM)).2 In the fall of 2012, 
researchers retrofitted the pivot with a Valley Variable Rate Irrigation package with thirty 
management zones.3 This VRI system uses solenoid valves to actuate the flow for groups of 
sprinklers. The number of nozzles per management zone varied from seven at the center to three 
at the pivot end. The researchers chose as the total number of management zones the maximum 
number of zones possible with this VRI system. The radial direction had management zones 12 
meters (39.4 feet) in side length. Along concentric arcs, management zones ranged in arc length 
from 6.7 meters (22.0 feet) (at the innermost part of the study area) to 11.5 meters (37.7 feet) (at 
the outermost extent of the study area), as illustrated in Figure 1.  
 


Figure 1. Surveyed Locations of Catch Cans, Pivot 
Management Zones, and Drop Tubes (Sprinklers) 


 
Note: Location markers overlay the prescription, with 
percentage of full application. 


 
 


                                                 
2 Liters per minute (LPM) is also referenced as “l min-1 “ 
3 A management zone is defined as a single group of sprinklers actuated simultaneously. 
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The manufacturer selected the grouping of nozzles within management zones based on its 
internal engineering analysis. Researchers equipped the pivot with Nelson R3000 sprinklers 
(brown plate) with nominal flow of 29.9 to 44.7 LPM (7.9 to 11.8 GPM) under the tested area. 
They attached the sprinklers to weighted drop tubes at 1.8 meters (5.9 feet). At this mounting 
height, the manufacturer reports a sprinkler throw of approximately 18.9 meters (62.0 feet). Each 
sprinkler had a Nelson Uni-Flo pressure regulator that limited the nozzle pressure to 103.4 
kilopascals (15.0 psi). 
 


2.2. Field Test Conditions 
The researchers conducted this study in an agricultural field in Benton County, Washington. The 
field was plowed, disked, and harrowed prior to the experiment, leaving a smooth surface free of 
vegetation. Elevations within the test area ranged between 224.1 and 226.8 meters (735.2 and 
744.1 feet) above sea level. Weather conditions were generally cold and humid with wind speeds 
ranging between 0.0 and 4.5 meters per second (0.0 and 10.1 miles per hour) (mean 1.7 meters 
per second (3.8 miles per hour)), temperatures ranging between 2o C and 13o C (36 o F and 55 o 
F), and relative humidity ranging from thirty to seventy percent.  
 
Using the configuration shown in Figure 1, researchers placed 440 containers (2.1 liters (0.6 
gallons) polypropylene, 152 mm (6 inches) tall and 152 mm (6 inches) in diameter) under the 
fifth, sixth, and seventh spans of the pivot to obtain consistent spacing in the radial direction. The 
management zones each had exactly three nozzles in the area in which the containers were 
located. The researchers spaced the containers 6.1 meters (20.0 feet) apart in the radial direction 
and one degree apart in the angular direction, with the entire array covering approximately one 
hectare of the field. A survey-grade differential GPS located the containers within 100 mm (3.9 
inches) of their nominal positions. Figure 2 shows a photo of a section of the array. 
 
Figure 2. Photo of a Segment of the Catch-Can Array 


Notes: The area within the black square is set to full irrigation depth (100%) while the area immediately surrounding 
this box is prescribed to receive no water (0%). Radial lines of catch cans (white) proceed from foreground to 
background. Arcs of catch cans are oriented across the field of view. 
 
 


2.3. Test Performance Details 
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The researchers performed two tests using identical prescriptions for irrigation depth, the map of 
which is shown in Figure 3. During both tests, they ran the pivot at ten percent of maximum 
speed with an expected nominal application depth of 33 mm (1.3 inches) (corresponding to 
100%). Between the first and second test, they returned the pivot to its original position so that it 
traveled in the same counterclockwise direction (from right to left in the figures) for both tests. 
They positioned the pivot for both tests so that when movement began, the pivot was located 
more than two sprinkler throw radii away from the first catch can. The researchers ran the pivot 
until the observed sprinkler throw had traveled beyond the last line of catch cans. The 
researchers determined application depths by weighing each catch can.4  
 
Prior to the experiment, researchers numbered each catch can and recorded the tare weight. Prior 
to each trial, they cleaned the catch cans of debris and insects, placed them in vertical 
orientation, and staked them in place. Researchers lidded each catch can once they observed it 
was no longer receiving water. After the experiment, they calculated the applied depth using 
measured mass, density of water, and diameter of the container’s opening. 
 


Figure 3. Prescribed Water Depths Given in cm 


 
Notes: The prescription is divided into four quadrants: deep red 0% 
(dry), green 50% (16.5 mm/0.6 inches), turquoise 60% (19.8 mm/0.8 
inches), and medium blue 80% (26.4 mm/1.0 inches). Within each 
quadrant an isolated management zone is set to full (100% - dark blue) 
irrigation, or 33 mm/1.3 inches. 


 
  


                                                 
4 Using an Ohaus CL Series scale with 1 g resolution 
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3. Findings, Measurements, and Analysis  
 
Figure 4 illustrates the measured application depths from Trials 1 and 2. Data points without 
color indicate missing data. Given the large number of catch cans, missing points and outliers 
accounted for less than one percent of the data in Trial 1, and two percent in Trial 2. The general 
pattern of applied water matches the pattern of the prescription in Figure 3 above.  
 
Figure 4. Water Depths as Measured by the Catch Can Array for Trials 1 and 2 


 
 
 
Overall, the measured water depth is less than the prescribed water depth in most areas. In 
particular, the prescribed 100% management zone within the area of 0% application is 
substantially under-applied. The applied water is approximately seven percent less than the 
prescribed amount when averaged over the entire array (statistically significant p<0.05 using a 2 
tailed t-test). Perry et al. (2003) also found similar under-application for VRI systems.  
 
The researchers performed additional statistical analysis on the data to verify that VRI delivered 
statistically different water depths across the experimental area as expected. They checked all 
permutations comparing regions of different depths (100%, 80%, 60%, 50% and 0%) and 
confirmed that all measured zones had statistically different depths at the p<0.05 level. Overall, 
the pivot was capable of providing statistically different water depths at ten percent intervals in 
application granularity. 
 


 
Trial 1  Trial 2 
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Figure 5 presents the differences between the measured and prescribed irrigation over the area 
shown in the earlier image. The figure clearly shows that the areas of the field with the greatest 
difference between the measured and expected depths occur near the transitions from one 
prescribed depth to another. Further, the total magnitude of the disparity appears to be a function 
of total step change in prescribed water depth. This is apparent at the boundary between the 60% 
and 0% regions, and at the boundary between the 100% and 0% regions. Relative to the 
prescribed water depth, the former transition represents the greatest over-application of water, 
while the latter represents the largest under-application. 
 
Figure 5. Difference between Measured and Prescribed Depths for Trials 1 and 2 


 
Notes: Color scale is in mm. Negative values indicate under-application; positive values indicate over-application. 
 
 
To describe the performance of the pivot in more quantitative terms, a new “performance 
coefficient” is derived following the approach of Heermann and Hein (1968), who developed the 
coefficient of uniformity for center pivot irrigation systems. By following their approach, and 
replacing the measured average depth with the prescribed water as the comparator, the following 
new coefficient can be defined: 


 1
i i i i


i
p


i i
i


r D r P
C


r D



 






, (1) 


 
where ir  is the distance along the boom associated with each catch can, iP  is the prescribed 


water depth at each catch can location, and iD  is the measured water depth at each catch can 


location.  
 


  
Trial 1  Trial 2 
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This formula assumes that the catch cans are equally spaced in the radial direction. Figure 6 
presents plots of the performance coefficient as a function of radius and pivot angle and 
illustrates that the locations at significant transitions in prescribed water depths have the lowest 
performance values. This is expected, as no application system could perfectly reproduce the 
sharp transitions as drawn in the prescription due to the sprinkler patterns and the random nature 
of atmospheric redistribution.  
 
Figure 6. Performance Coefficient as a Function of Pivot Angle and Radius 


 
Notes: These coefficients show a strong degradation in performance near the points of transition (denoted by the 
vertical dashed line) between differently-prescribed water levels. 
 
 
The research team performed a detailed mathematical analysis of the transition zones to 
determine the “smoothing” inherent in the translation from the idealized prescription and the as-
applied water. They found the characteristic length scale of this smoothing process to be 4.15 m 
(13.6 feet) (see Appendix A for details). Once researchers know the degree of smoothing, they 
can predict the best possible rendition of the prescription by the pivot by convolving the 
prescription with a Gaussian whose standard deviation is 4.15 m (13.6 feet).  
 
Figure 7 illustrates the result of this convolution process; this is the best achievable 
implementation of the original prescription (in Figure 3). Comparing this result with the raw data 
presented in Figure 4 shows that the locations of highest disagreement with the initial 
prescription now show much better agreement. The enhanced agreement between the best 
achievable implementation of the prescription and the measured water depths can be quantified 
with the performance coefficient in the following way, 
 


 ,


1
i i i BEST i


i
p


i i
i


r D r P
C


r D



 






,  (2) 


 
where ,BEST iP  is now the best achievable implementation of the prescription, as seen in Figure 7.  


 


 
 


Function of Pivot Angle Function of Radius 







Ag Irrigation Initiative: Precision Water Application Test 
 


NEEA - 9 
 


Figure 7. Smoothed Prescription 


 
 
 
Figure 8 presents plots of the performance coefficient, calculated according to Equation 2. The 
low performance near transitions has disappeared, and all areas show a higher level of recorded 
performance. 
 
Figure 8. Performance Coefficient as a Function of Pivot Angle and Radius 


 
Notes: Calculated using the smoothed prescription shown in Figure 7. Transitions, identified above as the vertical 
dashed lines, are no longer identified as places of poor performance. 
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Returning to Figure 7, the original 100% application island (from Figure 3) in the lower left 
shows that this 100% application is no longer achievable given the smoothing that occurs during 
water application. This process results in a best achievable average application depth far less 
than that in the initial prescription. This best achievable water depth is in agreement with the 
measured water depth, as a comparison to Figure 4 indicates. The local under-application of 
water in this zone occurs because the 100% management zone is not independent of its 
neighboring management zones; in other words, a management zone of this size is too small to 
operate independently of its neighbors. 
 
Researchers constructed a numerical experiment to determine the minimum size of a 
management zone such that it can be independently managed. They generated prescriptions that 
mimicked the case of an isolated area different from all of its surrounding neighbors.5 They then 
convolved this prescription with Equation 4 (in Appendix A) and recorded the resultant best-
possible application depth at the center of the management zone. The researchers used this 
general setup to vary the following features: 
 


 Size of the management zones 
 Relative difference in application depth between the isolated management zone and its 


surroundings 
 Absolute magnitude of application depth 
 Characteristic length scale  


 
Figure 9 summarizes all results from this exploration. 
 


                                                 
5 Only the center of the management zone must be independent of its neighbors. The remainder of an isolated 
management zone would consist of transitional regions. 
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Figure 9. Ratio of Best Achievable Application Depth Change to Prescribed Depth 
Change as a Function of the Management Zone Size and the Characteristic Length 
Scale of the Pivot 


 
Notes: This nondimensional plot is used to determine the independence of an isolated management 
zone from its neighbors. 


maxh  = simulated maximum difference between the center of the isolated management zone and its 


surroundings 


prescribedh  = prescribed difference 


L = length of the edge of a square management zone 
  = characteristic length scale  


 
For the center of a management zone to be completely independent of its neighbors, the ratio 


max / prescribedh h   would be 1. Figure 9 illustrates that the ratio max / prescribedh h   approaches 1 as 


the ratio /L   increases, and that when max / prescribedh h    is 0.99, / 5.6L   . Taking 


/ 5.6L    and 4.15  m, the smallest management zone achievable for the pivot under 
investigation is 23 m (13.6 feet). A ratio max / prescribedh h  = 0.99 reflects an assumed acceptable 


level of performance and uniformity within each management zone, although Figure 9 also 
allows determination of minimum management zone sizes reflecting other depth ratios. Note that 
the minimum management scale is about twenty percent larger than the expected throw diameter 
of the Nelson R3000 brown plate sprinklers equipped on this pivot (throw diameter is about 
nineteen meters). 
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While the measured minimum management zone size is specific to this pivot with the current set 
of nozzles, the approach outlined above is extendable. Since the characteristic length scale does 
not depend on position, direction, or transition magnitude, it need be measured in only one place, 
in one direction at a single transition. That is, a standard catch-can test with a single line of catch 
cans arranged radially is sufficient as long as a single, detectable transition exists along this line. 
Researchers can then use Equation 3 (in Appendix A) to fit these data and determine the 
characteristic length scale. Given an acceptable cutoff ratio of max / prescribedh h  , they can then 


use the measured characteristic length scale in conjunction with Figure 9 to determine the 
minimum management zone size of a pivot under investigation.  
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4. Risks and Challenges 
 


4.1. Risks 
 Each VRI system is tailored to its location; therefore, although the numbers presented in 


this study are not directly transferable to every VRI pivot, the methodology presented is 
transferable. Determining values for all of the features and metrics described in this 
report requires performance of a complex catch-can test similar to the one conducted for 
this study, which included several elements not present in standard catch-can tests. The 
Pivot Evaluation Best Practices report describes a standard (simpler and less expensive) 
catch-can test of the type more typically used. Based upon the generalizable values of 
catch-can testing identified in this study, the research team recommends the inclusion of 
standard catch-can tests in a pivot evaluation process for VRI pivots, such as that 
described in the Pivot Evaluation Best Practices report. 


 
4.2. Challenges 
 Successful catch-can tests require attention to weather conditions to ensure reliable 


results. Researchers should refrain from conducting catch-can tests when the air 
temperature and consequently the evaporation level are both high. In addition, wind 
speed must be at or below the wind limitations specified in the American Society of 
Agricultural and Biological Engineers (ASABE) guidelines for catch-can testing (ASAE 
2001).6 Accommodating both temperature and wind speed in choosing times for catch-
can testing will minimize the impact of weather conditions on the amount of water 
reaching each catch can. 


 Researchers must be conscious of the farm’s operations when scheduling a catch-can test 
on a particular field. Coordinating with the grower’s schedule and actions planned for the 
field will help the researchers to maintain a positive relationship with the grower. 


 Researchers need to consider the height of the crop when scheduling a catch-can test. The 
tops of the catch cans must remain above the plants so that water from the pivot is not 
diverted to the foliage. 


 Uneven field terrain created by tillage and other conditions may at times impede the 
satisfactory execution of a catch-can test. 


 Standard catch-can tests are not cheap, but cost-saving measures are available. Labor 
constitutes the largest proportion of the cost of a catch-can test; using GPS technology for 
catch can placement has streamlined the process, thus reducing the field portion of labor 
costs. The use of acceptable containers such as large yogurt tubs (about seventy-five 
cents each) for the catch cans reduces costs dramatically compared to the use of official 
off-the-shelf catch cans, which cost roughly $100 each. 


  


                                                 
6 The American Society of Agricultural Engineers (ASAE) as of 2005 adopted its new name as the current American 
Society of Agricultural and Biological Engineers (ASABE). 
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5. Lessons Learned, Next Steps, Value of Findings 
 


5.1. Lessons Learned 
 Researchers calculated a minimum management zone size of twenty-three meters 


(seventy-five feet) in this study. Other VRI systems would exhibit different minimum 
management zone sizes, depending on their existing management zone sizes and 
sprinkler throws; however, the principles used to calculate the minimum management 
zone size in this study should apply to all of them. 


 The original VRI system design for the field under investigation had management zones 
of approximately ten meters (thirty-three feet) on each edge. In the researchers’ first 
attempt, they assumed a minimum management zone size of less than ten meters (thirty-
three feet), and designed a prescription based on that assumption. That first test produced 
an unsuccessful outcome because the researchers’ initial assumption did not 
accommodate the possibility of a larger minimum management zone size. The 
researchers redesigned the second attempt so that it would address the faulty assumption, 
and that prescription led to the set of findings presented in this report. 


 The performance coefficient used to evaluate the effectiveness of VRI showed 
diminished performance of the VRI system near step changes in the prescribed water 
application. 


 The new performance coefficient the researchers computed using the best-achievable 
prescription identified through the steps described in Section 3 demonstrated a significant 
improvement in agreement between the measured and prescribed (best-achievable) water 
depths, even in areas of transition.  


 
5.2. Next Steps 


The results of this study provided researchers sufficient information (keeping in mind the small 
sample size and variations among fields and irrigation systems) to develop the following 
directional recommendations for vendors and utilities. 
 
Recommendations to Vendors 


 The findings in this study imply that researchers, agronomists, and consultants can use 
the characteristic length to guide the physical design of the pivot VRI system (sprinkler 
and valve layout), as well as the irrigation prescription (optimized map of applied 
depths). The resultant optimization of the VRI technology should maximize improved 
precision in water distribution, allowing application to be matched to variability in field 
conditions, which can save water and energy and improve yield and profit.  


 The study team offers the following additional considerations: 
o Refrain from making “pixelated prescriptions” and keep each area of management 


within the prescription greater than the minimum management zone size. 
o When in doubt, use the convolution approach to see a more realistic prediction of 


applied depth. 
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Recommendations to Utilities 
 Using a traditional catch-can test with a 0-100% transition in the radial direction when 


conducting VRI pivot evaluations will help in determining pivot performance. 
 The new “performance coefficient” is a direct analog to the “uniformity coefficient” used 


in Precision Flat Rate irrigation commissioning, and will provide a useful measure of 
VRI system performance. The Pivot Evaluation Best Practices report addresses topics 
relevant to both of these recommendations. 


 
5.3. Value of Findings 
 Application of the approach outlined in this report can improve VRI systems by 


eliminating unnecessary equipment, planning, and maintenance associated with overly-
complex designs. Researchers can streamline this approach so they can measure a 
characteristic length scale with a traditional catch-can test under a VRI system. Once they 
know the characteristic length scale of the pivot, they can find the minimum management 
zone scaling with direct application of the type of plot exemplified in Figure 9.  


 Researchers can more realistically assess a VRI system’s performance, and therefore 
estimate its potential efficiency gains, with a performance coefficient that reflects the 
actual depth of irrigation rather than ideal prescriptions. 
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Appendix A – Determining the Characteristic Length of the Water 
Application 


 
Measured water depths near the transitions in the prescribed water depth (both in the radial and 
angular directions) were isolated and analyzed. Data points within 10m of two-dimensional 
transitions, such as those at the very center of the measurement array, are not included in the 
analysis. Figure 10 presents these data. In each case, the data tend to track a smooth profile from 
one constant application depth to another. This behavior suggests that a redistribution process 
similar to dispersion may be the underlying mechanism at transitions. Just as the throw diameter 
of a nozzle defines an area receiving an acceptably uniform application depth, the solution to the 
diffusion equation describes the pattern of dispersal observed in the transitions. 
 
Figure 10. Measured Application Depths near the Points of Transition 


 
Notes: (a) transition from 50% to 80%, (b) transition from 60% to 50%, (c) transition from 60% to 0%, and 
 (d) transition from 0% to 80%. The solid black lines are the empirical fits (using nonlinear least square 
optimization). Dashed lines are the boundaries between management zones. 
 
 


(b) 


(d) (c) 


(a) 
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A transition in a single dimension that is driven by a dispersive process would be described by 
the function 


 min


2
max min


( ) 1
1


2 2


D x D x a
erf


D D 


   
       


, (3) 


 
where ( )D x  is the application depth as a function of position ( x ), maxD  is the maximum 


application depth across the transition, minD  is the minimum application depth across the 


transition, a  is the position of the transition, and   is the characteristic length of the transition.  
 
This is a characteristic length in same sense that the standard deviation describes the half height 
and half width of a Gaussian distribution. In other words, an area spanned by a radius of three 
characteristic lengths contains 99% of the distribution. By defining the wetted area in terms of 
characteristic length, a spatial distribution (with a known confidence interval) can be determined 
from the catch can samples of measured depth. Note that advection (wind drift in this case) is 
neglected in Equation 3. If wind drift is significant, it can be included in Equation 3 with a 
variable transform following (Fischer 1979). Nonlinear least squares optimization (Matlab 
function “nlinfit’) is used to find the optimal value of   for each one-dimensional transition. 
Table 1 presents the values of   found for each transition, and Figure 10 above shows the 
resulting function fits for each case. 
 


Table 1. Values of the Transition Length Scales as Determined by 
Fitting Equation 3 to the Data 


Transition Orientation Length scale,   
60%  50% Radial 4.4 m 
50%  80% Angular 5.0 m 
60%  0% Angular 3.1 m 
0%  80% Radial 4.1 m 


Note: Plots of the data and function fits are shown in Figure 10 
 
 
The average of these length scales is 4.15 m (13.6 feet). From this analysis, there is no 
discernible dependence on the behavior of the transition with the magnitude of the transition. 
Indeed, the dispersion profile is non-dimensionalized explicitly to show the mathematical 
underpinnings of this independence (see Equation 3). The summary results suggest that there 
may be a dependence of the transition length scale on the radial position; however, when the 
transition length scale for each arc (all at differing radii) is computed independently, no pattern 
emerges to suggest that the length scale depends on radial position (results not shown). Thus 
from this point forward, this report uses a constant value of  =4.15 m (13.6 feet) in 
calculations. 
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Following that the pivot is incapable of producing sharp transitions as prescribed due to the 
sprinkler pattern and wind dispersion, the next step is to translate the effects of the measured 
characteristic length scale into a best achievable application scenario. In other words, given the 
amount of smoothing observed in the one-dimensional transitions, what is the best achievable 
implementation of the two-dimensional prescription? Translation from one-dimension to two-
dimensions is accomplished by up scaling from a point source solution for the dispersion profile. 
The underlying two-dimensional dispersion relationship for an isolated point source follows a 
two-dimensional Gaussian curve (written in Cartesian coordinates), 
 


 
2 2


2 2


1
( , ) exp


2 2


x y
G x y


 
 


  
 


, (4) 


 
where   is the measured characteristic length scale from the one-dimensional transitions. 
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1. Introduction 
 
This report is designed as a companion to the other reports in the series based on the activities in 
the Northwest Energy Efficiency Alliance’s (NEEA’s) Agricultural Irrigation Initiative. NEEA is 
an alliance funded by more than 140 utilities and energy efficiency organizations in Idaho, 
Oregon, Montana, and Washington working to accelerate the innovation and adoption of energy-
efficient products, services, and practices in the Northwest. 
 
The twelve reports in the series address particular areas of NEEA’s Agricultural Irrigation 
Initiative. All twelve reports are available at http://neea.org/reports.  
 
Agricultural land and irrigation are intrinsically connected as essential elements in crop 
production. While soil may appear to be “just dirt” to the non-grower, it has its own branch of 
science devoted to its numerous characteristics – many of which interact with water in manners 
that have substantial implications for irrigation decisions. Soil science terminology and 
principles can be complex and deeply technical. This report provides foundational concepts and 
definitions to help a novice understand the basics.  
 
Given the industry-specific or scientific natures of some terms used in this report, please refer to 
the AgGateway AgGlossary (http://agglossary.org/wiki/index.php/main_page) for definitions. 
 


1.1. Fundamental Relationship between Soil and Water 
Soils hold water in the spaces between particles of sand, silt, clay, and gravel, much like a 
sponge holds water (see Figure 1). The polar nature of water molecules makes them want to stick 
together, as exemplified when spraying water on a waxed car: the water beads up. Molecular 
forces also cause a phenomenon at the water-air interface commonly known as surface tension. 
Molecular forces also cause water to stick to other polar substances. This is called wetting.  
 
When particles in the soil matrix1 become wetted, surface tension can be strong enough to hold 
the water suspended in the matrix, overcoming the force of gravity. The easiest way to visualize 
this phenomenon is by putting a sponge into water; when it is removed, it retains a significant 
amount of water in the pores inside the sponge’s matrix. The smaller the spaces inside the 
matrix, the harder it is to suck the water out.  
 


1.2. Soil Saturation and Field Capacity 
When the sponge is completely full of water with no air left in it, the sponge is saturated. When 
the sponge is removed from the water source, water will initially drain from the sponge, after 
which the sponge (or soil, in this case) will stop draining. In soil science, this phenomenon is 
called field capacity (FC), defined as the maximum amount of water that can be held, long-term, 
against the pull of gravity – in common soil science usage, the point at which the “soil is full.” 
 


                                                 
1 The soil matrix is the assemblage of mineral particles of various sizes, shapes, and chemical characteristics, 
together with organic materials, in various stages of decomposition and living soil populations. 
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Field capacity can be measured in percentages, cubic feet of water per cubic foot of soil (m3/m3), 
or in inches of water that one foot of soil can hold. When irrigation applies more water to the soil 
than it can support, saturation occurs and the water must escape the matrix either by runoff or 
through deep percolation, each of which creates problems for the grower: 
 


 Runoff causes erosion, which removes soil from the field and wastes water. 
 Deep percolation occurs when water drains past (in other terms below) the root zone. In 


doing so, it drags soluble nutrients and fertilizer along with the water, away from the 
roots where they provide benefits, and into the groundwater, causing contamination to the 
environment. When deep percolation occurs the water is no longer available to the plant 
and is consider lost to the plant-soil system. 


 
Saturation itself hinders crop development: 
 


 It starves the roots of oxygen (the system becomes anaerobic, or without oxygen), which 
smothers beneficial bacteria, thus eliminating their natural process of generating nitrogen. 


 It causes yellowing of plant leaves and hurts plant growth and crop yield. 
 


Figure 1. Various Levels of Soil Moisture 


 
Notes: In each image, blue signifies water; brown signifies the solid component of 
the soil; and white signifies air. These three components constitute the soil “matrix.” 
Source: David Little/United Ag, LLC and Sentek Technologies 
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1.3. Evapotranspiration, Permanent Wilting Point, and Plant Available Water 
Evapotranspiration – Water naturally leaves the soil through the processes of evaporation and 
transpiration; the simultaneous occurrence of the two processes is known as evapotranspiration 
(ET). The more water that leaves the soil, the harder it is for the plant to pull water from the soil 
matrix. 
 
Permanent Wilting Point – As the soil becomes increasingly dry, the plant experiences greater 
difficulty pulling the remaining water from the soil, which gradually increases the amount of 
stress on the plant. This is analogous to wringing out the sponge mentioned earlier: the harder the 
wringing, the more water the sponge releases. At a certain point, however, although the sponge 
still contains moisture, it reaches a threshold at which no more water can be wrung from it.  
 
The analogous threshold for this overview – the point at which a plant can no longer pull water 
from the soil – is called the permanent wilting point (PWP). The PWP contains the term 
“permanent” because when the soil’s moisture declines to this level, the plant has wilted to the 
extent that it cannot recover. The PWP varies among different types of plants; olives or grapes 
have higher PWPs and row crops have lower PWPs. Growers’ irrigation decisions depend on 
their particular crops and their specific goals. 
 
Researchers use a device called a tensiometer2 that measures the force that water exerts on the 
soil. This force is called the matric potential, also sometimes called the “negative pressure 
response” of the soil. Its value indicates how hard the plant must work to extract water from the 
soil. The negative pressure response is measured in kilopascals (kPa) 3 – the drier the soil, the 
more the plant has to exert its pull (at increasing kPa) to extract moisture from it. Tensiometer 
readings, when coupled with soil moisture content measurements, produce soil water retention 
curves that illustrate this phenomenon (Figure 2 shows an example). 
 


                                                 
2 http://en.wikipedia.org/wiki/Tensiometer_(soil_science) 
3 The kilopascal is the most commonly-used unit of pressure in agronomy. 1 kPa = 0.145 pounds per square inch 
(PSI). Some manufacturers use centibar, which is equal to 1 kPa. 
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Figure 2. Example Water Retention Curve Generated Using a Tensiometer 


 
Notes: At field capacity (FC on the x-axis), this soil sample can hold three inches 
of water per foot of soil at a pressure of 10 kPa. As the soil dries to about two 
inches of water, removing water from it becomes increasingly difficult and a plant 
would have to exert about 70 kPa to extract moisture. When the soil dries to about 
1.75 inches of water, the plant would have to exert 100 kPa of pressure to extract 
moisture; this necessary level of suction exceeds this plant’s ability to extract 
moisture which usually causes the plant to die (at PWP on the x-axis).  


 
 
Soils are frequently somewhat drier than the FC level illustrated in Figure 2. The reports based 
on the findings of the NEEA studies in this Initiative express soil moisture in the two different 
ways described below (illustrated later in Figure 5). 
 


1. Plant Available Water – Academics frequently report soil moisture in terms of current 
plant available water (PAW), which is the difference between the current soil moisture 
level and the PWP. This can cause some confusion since the formal definition of plant 
available water (PAW) is the difference between volumetric water content at FC and the 
PWP.  


 
2. Total Moisture – Irrigation consultants report soil moisture in terms of total moisture 


(TM), which is the percent of current soil moisture between FC (100 percent) and 
completely dry (0 percent). 
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1.4. Impact of Soil Texture on Soil Water-Holding Capacity 
The soil’s texture significantly affects its water-holding characteristics, as Figure 4 and Figure 4 
illustrate. For example, sand typically holds only about 1.0 inch of water per foot of soil, but its 
coarse texture allows plants to extract all but about 0.3 inches of that water (see Figure 3). On the 
opposite end of the texture continuum, clay can hold nearly 4.0 inches of water, but its fine 
particle size leads to the retention of much more water in the soil at the permanent wilting point. 
After determining the percentages of sand, silt, and clay in the soil, the grower can estimate 
values for FC, PWP, and PAW and use that knowledge to decide how much water to apply.  
 


Figure 3. General Relationship between Soil Moisture and Texture 


 
Note: From (NRCS 2008). Attributed to Ohio Agronomy Guide, 14th Edition, Bulletin 
472-05 


 
 
Figure 4 illustrates the soil textural triangle commonly used to describe the percentages of sand, 
silt, and clay in different types of soils. The various sections inside of the triangle (such as sandy 
clay and silt loam) represent the standard soil textural classes. 
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Figure 4. Soil Textural Triangle 


 
Note: From (NRCS 2014) 


 
 


1.5. Using a Bucket Analogy to Clarify Concepts in this Overview 
As this overview shows, understanding irrigation management necessitates an understanding of 
many concepts and the manners in which each of them interacts with, or drives, the others. 
Figure 5 illustrates a useful analogy for understanding these concepts, in which the water level in 
a bucket with two holes represents the percentage of water held in the soil. 
 
The first hole, the larger of the two, is close to the top of the bucket and the second, smaller hole 
is closer to the bucket’s bottom. Water poured into the bucket will drain out of the holes. Water 
added quickly enough to fill the bucket completely will drain quickly to the level of the upper 
hole, because that hole is larger. The water will continue to drain, albeit more slowly, down to 
the level of the lower (smaller) hole. The level of water in the bucket will not drain any lower 
than the lower hole; some water will always remain. Water added more quickly than both of the 
holes can drain it will eventually cause the bucket to overflow. 
 
This bucket analogy provides a number of parallels to concepts in irrigation: 
 


 The bucket is analogous to the soil. 
 Adding water to the bucket is equivalent to irrigating. 
 The lower hole represents the water going to the plant (transpiration); a plant will 


consume water in the soil until it reaches some minimum level. 
 The top hole represents deep percolation; when the soil moisture level is above field 


capacity, the excess moisture will drain below the root zone and will no longer be 
available to the plant. 







Ag Irrigation Initiative: Soil Science/Basics of Irrigation Management 


NEEA - 7 
 


 The distance between the upper and lower holes in the bucket is equivalent to plant 
available water. 


 The top of the bucket is equivalent to saturation; when the bucket is filled beyond the top, 
water will run off, just as when the soil is filled to saturation, any additional water will 
run off the surface. 


 
Figure 5. Bucket Analogy for Basic Concepts in Irrigation Strategies 


 
Notes: TM = Total moisture; PAW = Plant available water; MAD = Management 
allowable depletion (described below) 


 
 
The goal of irrigation management is to apply the right amount of water at the right time. Using 
the bucket analogy, irrigation management means adding water when the level is about halfway 
between the upper hole and the lower hole (see Figure 6), given that the midpoint between FC 
and PWP is generally when plants begin to experience stress. Using this level to indicate that 
irrigation is required is called management allowable depletion (MAD). An efficient irrigation 
management regime will start irrigating when the bucket is at the MAD level and stop when the 
water level is at or below the upper hole. This strategy results in very little plant stress and no 
crop losses. It is also a biological objective in that the MAD level is chosen to avoid plant stress. 
A strategy with an economic objective (such as maximizing profits) would use a different and 
usually larger MAD value. 
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Figure 6. Bucket Analogy for Determining When to Irrigate 


 
Notes: TM = Total moisture; PAW = Plant available water; MAD = Management 
allowable depletion 
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Executive Summary 
 
The Northwest Energy Efficiency Alliance (NEEA) launched the Agricultural Irrigation 
Initiative with the goal of reducing agricultural irrigation energy use by twenty percent by 2020 
 NEEA is an alliance funded by more than 140 utilities and energy efficiency organizations in 
Idaho, Oregon, Montana, and Washington working to accelerate the innovation and adoption of 
energy-efficient products, services, and practices in the Northwest. 
 
This report synopsizes a longer document prepared for NEEA by Irrigation for the Future (IFF), 
an irrigation management company based in Corvallis, Oregon, that provides a Road Map for 
achieving that goal. 
 
The Road Map characterizes the intrinsic limitations of current technologies, visualizes next-
generation technologies and management paradigms based on economic optimization, and 
suggests strategies for guiding and accelerating development and on-farm adoption of changing 
technologies. 
 


This report outlines strategic initiatives, concepts and ideas for accelerating technological 
improvements and summarizes these various strategies for achieving NEEA’s twenty-percent 
agricultural irrigation energy reduction goal under three headings: 1) improving existing 
technologies; 2) embracing new irrigation management practices; and 3) changing expectations. 
Not all of the concepts and ideas should be delivered by utilities or NEEA; they could be 
delivered by the marketplace and agencies that interact with the agricultural community. This 
report is designed for a wide market focused on long-term directions in agriculture. 
 
This report is one in a series of twelve reports addressing particular areas of NEEA’s 
Agricultural Irrigation Initiative. All twelve reports are available at http://neea.org/reports.
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1. Introduction 
 
As part of the Northwest Energy Efficiency Alliance’s (NEEA’s) Agricultural Irrigation 
Initiative, two senior irrigation specialists at Irrigation for the Future (IFF) developed a Road 
Map for Energy and Water Efficiency in Irrigated Agriculture. Several additional leading experts 
with advanced research and extension experience provided critical review and strengthened the 
material. This report is a synopsis of an as-yet unpublished longer Road Map report that resulted 
from the experts’ deliberations in 2012 and 2013. Some of its concepts and recommendations 
may fall outside the roles of utilities and NEEA. It is also one in a series of twelve reports 
addressing specific areas of this Initiative, all of which are available at http://neea.org/reports. 


 
The Road Map outlines market-based strategies for reducing energy use in irrigated agriculture 
by increasing water use efficiency. The scope of interventions that would increase water use 
efficiency is quite broad. Current technologies can be improved to enable more accurate 
determinations of crop water use and more precise control of irrigation applications. However, 
irrigators will need altogether new technologies to circumvent the intrinsic limitations of current 
technologies if they are to approach truly optimal water use efficiencies under common 
conditions of variability and uncertainty.  
 
In addition, the most effective conservation strategies will involve more than “hard” 
technologies. Irrigation efficiency is ultimately determined by management, and good 
management requires comprehensive data collection and integration, sophisticated analytical 
tools, and other “soft” technologies. Additionally, because prevailing attitudes and institutional 
policies can either impede or drive technological innovation and adoption, interventions to 
influence expectations and institutional support are also important. This report summarizes these 
various strategies in the next section under three headings: 1) improving existing technologies; 2) 
embracing new irrigation management practices; and 3) changing expectations. 
 
Given the industry-specific or scientific natures of some terms used in this report, please refer to 
the AgGateway AgGlossary (http://agglossary.org/wiki/index.php/main_page) for definitions. 
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2. Overview of Strategies 
 
The range of strategies and recommendations for increasing irrigation efficiency are described in 
the following sections. NEEA supports these strategies and recommendations; they are based 
upon the author’s and contributors’ experience and backgrounds, and on well-known principles 
and existing literature. Readers should consider these recommendations advisory/ directional 
rather than applicable to all precision irrigation technologies and stakeholders.  
 


2.1. Improve and Utilize Existing Technologies More Effectively 
Significant gains in efficiency are achievable with both existing technologies that are not fully 
utilized even where economically justified, and with nascent technologies with proven 
capabilities but limited market penetration.  
 
As an example, significant progress currently underway is closing the gaps among sensor 
technologies, ease of access, and timeliness of information. While sensors have experienced 
rapid technological progress in recent decades, most sensors in use today are not adequate, a 
condition that represents an important class of opportunities.  
 
Intellectual property (such as models and software) created by universities, government research 
centers, and other public institutions that have not yet been actively marketed constitute another 
promising category of opportunities. The accelerating need for analytical sophistication and 
reductions in funding for public research efforts drive interest toward two business models for 
sharing protected intellectual property rights. One is to license intellectual properties developed 
by public sources to selected private interests to ensure aggressive dissemination and adoption. 
The second model is increased private development of needed software and services by 
commercial interests. Specific recommendations are to: 
 
 Upgrade pivot and linear move irrigation systems: Reduce or eliminate the use of end 


guns, convert to Low Energy Precision Application (LEPA) or Low Elevation Spray 
Application (LESA) systems when appropriate, reduce pressure of systems in general, and 
improve integration of fertigation /chemigation into irrigation management tools. The 
Overview of Center Pivot Irrigation Systems report details some of these issues. 


 Improve precision irrigation: Enhance understanding of management zones, integrate 
wireless sensor networks, and model predictive approaches to adaptive closed-loop control 
systems. Precision irrigation, while promising, still needs further development. Application 
techniques have outstripped the field data collection requirements. See the Irrigation 
Delivery Systems report for detailed information on precision irrigation demonstrations. 


 Upgrade regional agricultural weather station infrastructure with:  
o Increased density of weather stations 
o Second-tier weather stations to monitor only locally-variable wind and precipitation 


data 
o Doppler-radar precipitation products 
o Software to assimilate and integrate first and second tier weather station data and 


Doppler observations for field-specific irrigation management and for adjusting other 
measurements (such as ground-truthing of remote sensing data). 
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 Develop commercial pumping efficiency monitoring hardware/firmware using power 
metering and flow metering combined with hardware/firmware to output pump efficiency 
data. 


 Adopt industry-wide data communications standards, data format standards, and 
metadata requirements, such as those being promulgated through industry organizations 
such as AgGateway,1 to facilitate sharing and use of data. These would include weather data 
standards to enable more aggressive use of weather data for various modeling and other 
activities and to seamlessly interface with decision support systems (DSS) and 
instrumentation and control systems. 


 Promote development of intellectual properties: 
o Evaluate the market potential for intellectual properties proposed in the Road Map 


(scientific models, analytical programs, software), and explore the relative advantages 
of open source vs. proprietary technologies on a case-by-case basis.  


o Take an active role in arranging partnerships between academic and commercial 
entities.  


o Encourage software and service companies to commercialize needed public domain 
intellectual properties.  


 Develop a low-cost, automated, accurate, reliable system for evapotranspiration (ET) 
measurements in the field. 


 Develop practical systems to detect root activity or density: Upgrade existing 
technologies (such as ground-penetrating radar and tomography), develop algorithms to 
automatically interpret high-frequency soil moisture readings from time-domain 
reflectometers (TDRs) and other sensors to estimate root activity and water uptake. The Soil 
Science and the Basics of Irrigation Management report describes some of these tools. 


 Enhance mobile phone apps to feed back information on system status (such as on/off 
status, flow rates, energy use rates, pressures) directly to irrigation managers.  


 Promote conservation tillage and residue management practices to facilitate 
capture/utilization of water at the surface and to reduce evaporation losses. 


 Develop algorithms to integrate multiple sensor data streams representing various properties 
of the soil-plant-atmosphere continuum, gathered at different time and spatial scales, and 
extrapolate these sensor data to other areas of a field. 


 
2.2. Embrace New Irrigation Management Practices 


Irrigation management is the ultimate determinant of water use efficiency. NEEA’s goals cannot 
be attained without at least limited adoption of new approaches to irrigation management that 
include regulated deficit irrigation, explicitly accounting for crop responses to applied water and 
for the costs and revenues of irrigation strategies. Adoption of new approaches will require new 
decision support systems that fully engage individual producers in management decisions in 
order to adequately address their objectives, experience, and constraints.  
 


                                                 
1 AgGateway (http://www.aggateway.org/) is a web-based business network for facilitating the use of information 
and communication technologies for the agriculture industry. 
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Higher-density field instrumentation and high-frequency, full-field monitoring of crop water 
availability to deal with spatial variability will be essential. Decision makers will need long-
range forecasts of water requirements to better allocate limited resources. Decision tools to deal 
with these issues will involve significantly increased analytical complexity to accurately model 
the specific physical circumstances of soils, crops, and irrigation systems for individual farms. 
Managing that complexity will require advanced software engineering to streamline the 
computationally-intensive analysis of alternative irrigation strategies. Recommendations include 
taking steps to: 
 
 Stimulate routine use of long-lead agricultural weather forecasting, including two-week 


ET forecasts, estimated rainfall depths, and error bands associated with such forecasts. 
 Develop cost-effective, high-temporal frequency remote sensing data sources with design 


and utilization of automated, dependable, low-altitude pilotless aircraft (unmanned aerial 
vehicles, or UAV)-based remote sensing systems, coupled with next-generation infrared 
sensing, for improved monitoring of crop conditions either on a demand basis or regularly-
scheduled runs. 


 Develop and disseminate advanced decision support tools, particularly to address deficit 
irrigation management and comprehensive analysis of profitability and financial feasibility. 
Producers faced with the much greater complexity of economically optimal irrigation 
management will need transparent decision support systems that augment their own 
experience and judgment. Such systems should facilitate integrating and analyzing more 
extensive field data, analytical tools, and other diverse information quickly and efficiently 
and make recommendations tailored to the specific circumstances of individual fields and 
farms. 


 Develop turn-key mobile labs: Pre-designed, integrated systems of training modules, test 
and lab equipment and in-field sensors to be mass-marketed for use by fee-based service 
providers to provide an infusion of technical assistance and training to facilitate on-farm use 
of advanced irrigation technology applications. 


 Support development of improved plant-based sensor systems to monitor plant 
conditions, such as plant water potentials and canopy temperatures and integrate sensor 
systems and supporting analytical tools for rapid interpretation and integration of large, 
diverse datasets to generate best estimates of decision variables and enable week-to-week 
comparisons of field status. 


 Develop low-cost fiber-optic instrumentation for distributed soil moisture measurement. 
 Prescribe combinations of long-term management practices, crop choices, crop rotations, 


tillage practices and irrigation to better utilize precipitation and irrigation water. 
 Develop statistically explicit analytical tools (such as Bayesian decision models) to 


systematically account for uncertainties in field operations, weather, and plant yields. 
 Develop criteria for self-correcting irrigation control loops based on sensor feedback at 


multiple scales and time steps that adjust for physical limits and re-parameterize plant and 
control models (self-learning decision support systems). 
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2.3. Change Expectations 
Some opportunities outlined in the Road Map are significant departures from current practice. 
Overcoming resistance to change within the irrigation community will require building a 
compelling economic case for producers and fostering a better understanding of the economic 
legitimacy of these practices within supporting financial services and governmental agencies. 
Regulatory agencies, federal agencies, and other institutions can motivate and guide 
technological development, remove regulatory barriers, and finance research, education, and 
outreach. Universities and commercial entities can provide technical support that will be 
essential for more intensive irrigation management if producers are to effectively manage the 
increased flow of data and the more complex web of decision factors involved in optimizing 
irrigation water use.  
 
Because some technologies outlined in the Road Map are largely comprised of invisible systems 
of rules, informational modules, analytical tools, and decision support systems, the common 
extension practice of working with leading producers to demonstrate new technologies to 
neighboring communities may be ineffective. Increasing awareness of new technologies and 
management practices will require direct outreach and training. Specific recommendations are to: 
 
 Establish an ad hoc communication organization to build personal contacts with 


legislative and administrative leaders, media, and industry, and to provide trusted expertise 
regarding the merits and technical feasibility of proposed interventions. 


 Increase financial support for germination of new technologies, such as an expansion of 
small business innovation research (SBIR) and the use of innovation calls focused on first-
stage commercial development of irrigation-specific innovative ideas. 


 Stimulate increased adoption of improved technogies by: 1) publicizing the costs and 
benefits of various initiatives; 2) making equipment vendors more aware of financial support 
programs, management tools, and outreach sources; and 3) publicizing parallel efforts by 
other agencies.2 An unpublished report describing these steps is available upon request from 
NEEA.3 


 Establish rapid response commercial water markets to motivate water conservation and 
to provide flexibility for on-farm water management without the cost of on-farm water 
storage. 


 Undertake outreach activities directed at funding institutions to increase farmer access to 
financing for system improvements and alternative management practices for irrigators in the 
Pacific Northwest. 


 Campaign for revisions to state water law to: 1) enable rapid response water markets (see 
above); 2) revise laws that discourage implementation of conservation practices; 3) establish 
efficiency standards for irrigation water and energy use; and 4) require advanced electronic 
flow metering on wells and irrigation systems. 


                                                 
2 Bonneville Power Administration (BPA), the United States Department of Agriculture-Environmental Quality 
Incentives Program (USDA-EQIP), and other programs support best design and best management practices for 
improved, more energy-efficient pumping stations (such as Variable Frequency Drives (VFDs)), flow meters, 
advanced water emission devices, and improved water distribution systems. 
3 Contact Geoff Wickes at NEEA (info@neea.org<mailto:info@neea.org>) for a copy of the unpublished report 
“Electrical Energy Efficiency and Emerging Technologies in Northwest Agriculture” 
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 Establish energy buy-back incentives to create opportunity costs for conserved energy. 
 Provide direct financial support for selected on-farm system improvements to reduce 


capital costs and financial risk. 
 Upgrade irrigation district rotation delivery schemes to allow irrigators greater flexibility 


in managing the rate, frequency, and duration of water use. 
 Promote research in targeted challenge areas by public and private entities: 


o Improve physiological modeling of effects of water stress on crop physiology, root 
development, crop growth, and final yield; fund a public domain version of the 
AquaCrop yield model calibrated for Pacific Northwest crops and integrated into 
irrigation management DSS.  


o Increase accuracy of ET modeling based on the American Society of Civil 
Engineers (ASCE) Standardized Equation of reference ET by: 1) deriving region-
specific crop coefficients; 2) modifying the Standardized Equation to account for ET 
under low soil moisture conditions; 3) adjusting crop coefficients to account for 
weather variations, soil salinity, no-till cultural practices, sub-surface drip irrigation 
(SSDI), and varietal differences; and 4) using field data feedback for in-season 
updating of crop coefficients.  


 Encourage public-private partnerships (PPPs). Examples of limited forms of public-
private partnerships include licensing of intellectual properties by public agencies, and 
targeted research partnerships between public institutions and private entities. Public 
agencies can often guarantee continuing support of a program that a private entity might not 
undertake. A private partner can make the partnership more nimble and responsive and may 
be better able to finance and initiate a program. Some have argued that PPPs are an effective 
mechanism for procurement, life cycle analysis, and performance-based contracting. 


 Facilitate commercialization of intellectual properties: formulate standards and protocols 
for dissemination, maintenance, and control of open-source software, and address the liability 
problems that come from delivering faulty advice or services. 


 Develop and disseminate the following: 
o Guidelines, tools, and specialized training in hardware, software, and advanced 


agronomic principles to enable growers, consultants, dealers, technicians, and other 
personnel to define management areas and to write advanced guidelines for irrigation 
and other farming operations. For example, irrigation guidelines to establish deeper 
rooting patterns can increase capture of precipitation, reduce losses from non-
uniformity, and allow more flexible irrigation schedules. 


o Design procedures for determining optimal combinations of wireless sensors for 
integration of distributed and mobile sensor networks and other types of remote 
sensing for dynamic closed-loop adaptive control. 


o Procedures/databases for on-farm documentation of life cycle analysis and 
sustainability issues. 


o Education, training, and technical assistance to help farm advisors address 
growers’ reluctance to change established practices or to incur the expense of 
changing farm equipment. 
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 Promote long-term funding for the following: 
o User training in understanding and using long-term weather forecasts. 
o Academically rigorous analyses to determine reasonable expectations of energy 


conservation, water savings, and economic outcomes from new or alternative 
technologies. 


o An intensive and persistent public information program to raise awareness within 
supporting technical and financial institutions on the merits of proposed conservation 
strategies. 


o A web-based repository of applications for: 1) enhanced open-source development 
and a common forum for feedback and discussion of options and improvements; and 
2) public domain decision support systems. 
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3. Risks and Challenges 
 
In addition to offering substantial efficiency gain opportunities, implementation of strategies 
outlined in this report present some risks and challenges. 
 


3.1. Risks 
 New, efficient technologies may not be readily adopted by growers. The extension 


practice of working with producers to demonstrate new technologies to irrigators may be 
ineffective given that some technologies outlined in this report are largely comprised of 
invisible systems of rules, informational modules, analytical tools, and decision support 
systems. 


 Precision irrigation needs communication protocols and standards (see the Data 
Exchange Standards report) to enable the increasing volume of data so that it is turned 
into actionable information. Communication standards and protocols to enable the next 
generation of products and users to save water, energy, and resources may not be in place 
when needed.  


 Providing management advice and decision support systems for use in new management 
techniques such as deficit irrigation and other unconventional practices will often involve 
substantial uncertainty, entailing liability risks for consultants.  


 While partial irrigation (deficit irrigation) offers potentially greater net income for 
producers, it also leaves less room for error or uncertainty.  


 
3.2. Challenges 
 The technology is not yet available; most sensors currently in use for irrigation 


management are inadequate for maximizing energy and water efficiencies. 
 Precision irrigation application techniques have outstripped field data collection 


requirements. 
 Use of field data for calibration of sensor systems and analytical models. 
 Management of spatially variable fields. 
 The increasing complexity of economically optimal irrigation management will 


necessitate transparent decision support systems that augment producers’ own experience 
and judgment. 


 To mitigate resistance to change, NEEA and other industry stakeholders (US Department 
of Agriculture (USDA), Natural Resources Conservation Service (NRCS), utilities, and 
the supply chain) must provide both producers and supporting financial services and 
governmental agencies with a compelling economic case. 


 Increasing awareness of new technologies and management practices will require direct 
outreach and training. 
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4. Lessons Learned, Next Steps, Value of Findings 
 


4.1. Lessons Learned 
 The most effective conservation strategies will involve “soft” technologies, such as 


comprehensive data collection and integration and sophisticated analytical tools, in 
addition to “hard” technologies. 


 Given that prevailing attitudes and institutional policies can either impede or drive 
technological innovation and adoption, interventions to influence expectations and 
institutional support are important. 


 
4.2. Next Steps 
 NEEA will publish the full Road Map report upon which this synopsized report was 


based.  
 While NEEA currently has no explicit plans currently in Emerging Technologies to 


implement any of the strategies in this report, its Emerging Technology group will review 
these recommendations to identify potential further actions. 


 NEEA should support the AgGateway communication protocols to completion and turn 
over the project to the American Society of Agricultural and Biological Engineers 
(ASABE). 
 


4.3. Value of Findings 
The recommendations in this report provide an array of strategies for further advancing energy 
and water efficiency in irrigated agriculture. The wide-ranging variety of the strategies presented 
maximizes opportunities for implementing one or more that will complement any set of 
circumstances and constraints. 
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Executive Summary 
 
Variable Rate Irrigation (VRI) and Variable Speed Irrigation (VSI) applications require accurate 
maps of soil water-holding capacity as inputs to the applied water prescription generation 
process. Thus, determining accurate soil variability information and conducting soil mapping are 
necessary steps toward successful implementation of precision irrigation.2 These accuracy 
requirements are typically not satisfied by freely-available soil survey data. 
 
The 2013 VRI demonstrations conducted as part of the Northwest Energy Efficiency Alliance’s 
(NEEA’s) Agricultural Irrigation Initiative3 mapped seventeen fields, some multiple times, and 
found inconsistent levels of performance for apparent electrical conductivity (ECa) soil mapping 
techniques. In other words, soil mapping performed well in some fields, but not in others. As a 
result, NEEA commissioned the Oregon State University (OSU) Department of Biological and 
Ecological Engineering to perform a soil mapping assessment on a subset of those fields to 
identify field conditions that can confound the soil ECa mapping process, henceforth referred to 
as soil mapping. 
 
This report describes the findings from that assessment, and is one in a series of twelve reports 
addressing particular areas of NEEA’s Agricultural Irrigation Initiative. All twelve reports are 
available at http://neea.org/reports.  
 
Given that typical soil mapping services can cost between $30 and $50 per acre, this study’s goal 
of finding a means of predicting soil mapping success would help growers in making key 
decisions about precision irrigation activities.  
 
The OSU team chose as its assessment sites for this project three of the seventeen fields (across 
multiple Northwest farms/companies) previously mapped during NEEA’s demonstrations: one 
with successful soil mapping, one with marginal soil mapping results, and one with unusable soil 
mapping results. The team re-mapped each of those three fields while simultaneously taking 
more than 125 geo-located soil samples from each field. The team analyzed these samples and 
for each, reported twenty-six properties that described the soil composition and chemistry. 
 
Through the use of detailed statistical and data reductionist methods, the team identified the soil 
chemical property “base saturation” (increased calcification in the makeup of the soil, described 
in Section 4) as the confounding factor for accurate soil ECa mapping in the Columbia Gorge 
region. The findings indicate that soils with base saturations of 90% or higher did not produce 
viable soil maps. 
 


                                                 
2 The Soil Science and the Basics of Irrigation Management report contains more information on soil properties and 
characterization. 
3 These demonstrations are described in the Irrigation Delivery Systems report. 
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The OSU team also created a procedure to evaluate existing mapping products that capitalizes on 
the typical mapping procedure of sampling a subset of field locations multiple times. The team 
developed a self-consistency check procedure that compares the reported soil conductivity for 
these repeat observations. This procedure plots the percentage difference between the first 
observation and subsequent observations against time. This assessment found errors in the data 
from this demonstration as high as 50 percent; however, the research team identified instrument 
drift, not absolute error, as an indicator of mapping quality.  
 
Based upon the findings from this NEEA-commissioned research, the OSU team feels there is 
value in growers and mapping service providers perform a base saturation test prior to ECa 
mapping a field, and then follow the steps in the flowchart in Figure 1 to determine whether to 
proceed with mapping. Figure 8 in Section 4 of this report illustrates4 the general principle that a 
field with a base saturation of 90% or higher has an expected correlation between ECa and soil 
texture of less than 50% – a correlation level so low that reliance upon mapping results for such 
fields is infeasible. 
 
The OSU team also recommends that service providers incorporate a planned “self-consistency 
check” into their mapping operations, and that they conduct mapping operations at times when 
they can avoid large changes in ambient temperatures. 
 


Figure 1. Decision Criteria for Use of ECa Mapping in a Field 


                                                 
4 Based on the three fields in this study 
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1. Introduction 
 
This project to determine the efficacy of soil apparent electrical conductivity (ECa) mapping is 
one part of the Northwest Energy Efficiency Alliance’s (NEEA’s) Agricultural Irrigation 
Initiative. NEEA is an alliance funded by more than 140 utilities and energy efficiency 
organizations in Idaho, Oregon, Montana, and Washington working to accelerate the innovation 
and adoption of energy-efficient products, services, and practices in the Northwest.  
 
In 2011, NEEA launched the Agricultural Irrigation Initiative with the goal of increasing 
industry-wide irrigation efficiency through integrated precision irrigation technology. This 
Initiative involved large irrigated fields (of one hundred acres or more) across Oregon, 
Washington, and Idaho. The study included long-term monitoring and demonstrations of 
Variable Rate Irrigation (VRI) systems, including measurements of electricity and water use, 
yield mapping, meteorological parameters, and economic feasibility. 
 
This report is one in a series of twelve reports addressing specific areas of NEEA’s Initiative, all 
of which are available at http://neea.org/reports. 


 
Given the industry-specific or scientific natures of some terms used in this report, please refer to 
the AgGateway AgGlossary (http://agglossary.org/wiki/index.php/main_page) for definitions. 
 


1.1. Background 
Agricultural fields exhibit varying levels of water-holding capacity. Some variable fields are 
well-suited for Variable Rate Irrigation (VRI) systems, which are capable of applying prescribed 
amounts of water at predetermined locations with high precision within a field.5 Fields for which 
the grower or agronomist suspects more than 15% variability in water-holding capacity may 
necessitate detailed soil mapping. Soil properties such as texture, organic content, and water-
holding capacity drive, at least in part, the variable water demand across the field, and are key 
inputs for irrigation decision support systems. Thus, determining accurate soil variability 
information and conducting soil mapping are necessary steps toward successful implementation 
of precision irrigation.  
 
The amount of plant available water (PAW) in the soil6 is a critical piece of information for 
implementing irrigation scheduling in VRI and Variable Speed Irrigation (VSI). PAW is often 
derived from soil textural properties – the percentages of sand, silt, clay, and organic matter 
(Saxton and Rawls 2006). PAW provides the basis for determining the timing and depth of 
irrigation; mapping the water-holding capacity of the soil, in conjunction with VRI/VSI, 
improves efficiency by allowing redistribution of irrigation water from over-applied to under-
applied areas. 
 


                                                 
5 The Irrigation Delivery Systems report and the Precision Water Application Test report provide details of VRI tests 
conducted as part of NEEA’s Agricultural Irrigation Initiative. 
6 See the Soil Science and the Basics of Irrigation Management report for more information. 
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Characterizing soil, soil surveying, and soil mapping are intrinsically difficult due to the 
variability in soil (Miller 2012). Techniques that do not use an electrical conductivity approach 
are often labor-intensive and reliant upon the interpretations of experienced soil scientists. This 
report describes the use of apparent electrical conductivity (ECa) mapping and gridded sampling. 
 


1.2. Project Context 
As part of the larger Initiative, NEEA commissioned soil maps for the seventeen fields across the 
Northwest in NEEA’s 2013 Variable Rate Irrigation (VRI) demonstration.7 The initial mapping 
process yielded mixed results; some soil maps agreed with soil core samples, while others did 
not. The soil mapping issues existed across all mapping service providers NEEA used, which 
indicates the pervasiveness of the observed issues in the region. 
 
The mixed levels of performance in the initial soil mapping outputs prompted NEEA to 
commission a follow-up soil mapping assessment study through the Oregon State University 
(OSU) Department of Biological and Ecological Engineering to determine the underlying causes 
of mapping performance variability.  
 
The OSU research team selected three of the seventeen initially-mapped fields for intensive 
study in 2014 (approximate locations indicated in the right-hand image in Figure 2). Section 3.1 
describes the team’s process for choosing the three fields and for collecting data and samples. 
 
Figure 2. Locations of Soil-Mapped NEEA Demonstration Fields 


 
Note: The number in each oval indicates the number of soil-mapped fields at that location 
 
 


1.3. Project Goal 
NEEA established the goal for this project of finding a means of accurately predicting soil 
mapping success. Given that typical soil mapping services can cost approximately $30 to $50 per 
acre, the study team’s successful attainment of this goal would aid growers in making key 
decisions about precision irrigation activities.   


                                                 
7 See the Irrigation Delivery Systems report for more information. 
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2. Overview of Previous Projects/Findings 
 


2.1. Electromagnetic Induction Method – Existing Findings 
Soil ECa mapping has proven effective in several circumstances: refining Natural Resources 
Conservation Service (NRCS) soil maps, verifying crop yield maps, guiding direct soil sampling, 
and characterizing catchment flow.8 ECa has also proven useful for capturing soil texture and soil 
moisture content information in low-salinity soils.9 Researchers have also used soil ECa mapping 
to quantify soil properties such as cation exchange capacity, organic matter, pH, bulk density, 
ionic composition, CaCO3 content, and topsoil depth 10 Growers and agronomists have used soil 
ECa mapping in agricultural practices to guide seeding and fertilization. Even with all of these 
applications, soil ECa maps have yet to experience regular use as drivers for precision irrigation 
applications with their correspondingly high data demands. 
 
Researchers outside of this study evaluated the sensitivity of ECa measurements from a mobile 
platform, including sensitivity to speed, acceleration, and drift over the measurement period, and 
suggested a number of quality control measures to ensure consistency (Sudduth et al. 2001). 
Other researchers identified the major problem in interpreting ECa values as “inverse 
interpretation” (Heil and Schmidhalter 2012). For example, a soil with high clay content should 
have a correspondingly high ECa value, but a high ECa value might be the result of either high 
clay content or of high salinity in the soil.  
 
In previous studies that examined the quality of ECa maps, the researchers took soil core samples 
after mapping to quantify correlations between ECa and target soil properties such as clay 
content, organic carbon, water-holding capacity, or yield (Anderson-Cook et al. 2002; Corwin 
and Lesch 2005; Corwin and Lesch 2005). A typical reported sampling strategy consists of about 
thirty soil core samples for a one-hundred-acre field.  
 
In this current NEEA study, the OSU team developed a test to evaluate the accuracy and stability 
of ECa mapping. Researchers can use this procedure to evaluate soil map viability in the absence 
of soil core measurements once the map has already been produced. 
  


                                                 
8 For additional information on the value of soil ECa mapping in refining NRCS soil maps, verifying crop yield 
maps, guiding direct soil sampling, and characterizing catchment flow, see the following references: Anderson-Cook 
et al. 2002; Doolittle et al. 2002; Brevik and Fenton 2003; Doolittle et al. 2008; Shaner et al. 2008; Doolittle et al. 
2009; Doolittle et al. 2012 
9 For additional information on the value of ECa for capturing soil texture and soil moisture content information in 
low-salinity soils, see the following references: Brevik and Fenton 2003; Brevik et al. 2003; James et al. 2003; 
Brevik et al. 2006; Heil and Schmidhalter 2012; Saey et al. 2013 
10 For additional information on the roles of specific soil characteristics on soil ECa value, see the applicable 
following references: soil texture, water content, temperature, and salinity (McNeill 1980; Corwin and Lesch 2005); 
cation exchange capacity (Triantafilis et al. 2002; Triantafilis et al. 2009), organic matter (Nobes et al. 2000; 
Vitharana et al. 2008; Martinez et al. 2009), pH (Dunn and Beecher 2007; Vitharana et al. 2008) bulk density 
(Brevik and Fenton 2004), ionic composition (McBride et al. 1990), CaCO3 content (Vitharana et al. 2008), and 
topsoil depth (Rhoades and Corwin 1981) 







Ag Irrigation Initiative: Soil Electrical Conductivity Mapping 


NEEA - 4 
 


3. Methodology 
 
To investigate the general suitability of soil ECa mapping for precision irrigation, the OSU 
research team performed soil ECa mapping for the three center-pivot-irrigated fields chosen for 
this study. ECa mapping can be likened to ground-penetrating radar or to magnetic resonance 
imaging (MRI) for investigating the makeup of the soil at various depths. The team examined 
twenty-six soil properties in 136 soil samples it acquired concurrently with the ECa mapping, 
with the intent of identifying the key factors affecting the accuracy of the ECa mapping.  
 
The team obtained the data used in this study from two sources: 
 


 Soil samples, which were characterized by an agricultural soil testing laboratory for 
textural and chemical properties 


 ECa data collected by two different contractors 
 


3.1. Field Site Selection 
The OSU research team selected three of the seventeen initially-mapped fields (shown in Figure 
2 above and indicated in Figure 3 below) for intensive study in 2014. The team selected these 
particular fields to represent the widest possible set of outcomes of the soil mapping process, 
ranging from a high-performing field to one of the more challenging fields. Researchers 
collected the ECa mapping data for the three fields in this study at the same time they collected 
the soil samples from those fields. The concurrent collection of these two types of data ensured 
the existence of no differences in the field conditions that might have confounded analysis. 
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Figure 3. Correlations between ECa Measurements and Plant 
Available Water for Soil-Mapped Fields11 


 
Notes: Based on the seventeen fields soil-mapped for NEEA’s 2013 VRI 
demonstration. The OSU team selected the three fields preceded with ** on their 
labels for intensive study and analysis in this report. Chart and concept courtesy 
of Bob Low. 


 
 
The team re-mapped the three selected fields and took more than 125 core samples from each 
field for analysis. Comparisons of the findings for each field form the basis of this study, using 
the electromagnetic mapping product to compare the data from the core samples. Figure 4 shows 
an example of the mapping outputs. 
  


                                                 
11 The field IDs are based upon (farm number)-(field number on that farm) across all fields used during any of the 
2012-2014 NEEA Agricultural Irrigation Initiative demonstrations and tests. The farms are numbered rather than 
named to ensure grower confidentiality. 
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Figure 4. Map of Plant-Available Water as Determined from Gridded 
 Soil Sampling of Texture and Organic Matter, Field 19-6 


 
Notes: Map based on Kriged data (a statistical form of interpolation used in 
geological applications). Source – Saxton and Rawls 2006 


 
 


3.2. Description of Field Sites 
As shown earlier in Figure 2, the three fields selected for intensive study are located near the 
Columbia River and the Oregon- Washington border. Field 20-6 is located in Benton County, 
Washington; Fields 19-9 and 19-6 are located in Umatilla County, Oregon.12 Table 1 summarizes 
the soil classifications for all three sites from the SSURGO database. 
 
Table 1. Soil Classification Summary for the Three Assessment Fields/Sites 
Soil Type Loamy fine sand or sandy loams 
Soil Series  
   - Field 19-6 Quincy loamy fine sand (majority), Adkins fine sandy loam, Taunton fine sandy loam 
   - Field 19-9 Equal areas of Quincy fine sand and Burbank fine sand 
   - Field 20-6 Warden silt loam (majority), Warden very fine sandy loam 
Topsoil Depth Mostly deep although soil can be shallow along terraces 
Slope Zero to thirty percent 
pH Slightly to strongly alkaline 


Soil Horizon 
Duripan is present in some profiles, and plow pan is a common feature due to historic 
farm practices. 


Irrigation 
History 


All fields have been irrigated for at least twenty years and were cultivated for decades 
prior for dryland crops 


Soil 
Characteristics 


All are well-drained, unconsolidated soils that are primarily alluvial with eolian 
inclusions 


Note: Source for all data: NRCS 2014 


                                                 
12 The Natural Resources Conservation Service’s (NRCS’) online Soil Survey Geographic Database (SSURGO) 
provides preliminary information on the sites’ soil classifications. 


Field 19‐6 
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Figure 5 shows a satellite image of one of the fields (Field 19-6) in this study to illustrate its soil 
series, indicated by the SSURGO soil type classifications superimposed on the image. 


 
Figure 5. Image of Field 19-6 Superimposed with SSURGO 


Soil Map  


 
Note: The SSURGO soil type classifications are superimposed on this 
image with each unique number/letter combination corresponding to a 
particular soil type. 


 
 


3.3. Apparent Electrical Conductivity (ECa) Mapping 
Soil ECa mapping requires the use of an instrument, typically housed in a nonconductive 
housing, that collects data as it is drawn over a field. The instrument uses a dipole magnet to 
generate an electromagnetic field within the soil below its position, and monitors the responses 
of the electromagnetic field to determine ECa. 
 
For this study, the research team selected the EM38 (Geonics, Canada) because of its non-
contact attribute, under the assumption that it would result in better mapping outcomes on fields 
where the soil was tilled or was otherwise not perfectly smooth. In addition, the EM38 (shown in 
Figure 6) uses a double dipole magnet, rather than just one dipole, to generate two 
electromagnetic fields: one that penetrates the soil to a depth of fifty centimeters (about eighteen 
inches) and a second that penetrates to one meter (about three feet).  
 
Researchers use the resultant data to develop a map of ECa with a resolution of about ten meters 
(about thirty-six feet) for two depths. 
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Figure 6. EM38 Sampling Housing and Trailer Hitch Assembly 


 
Note: This unit will be driven over the entire field to create the final maps of ECa. 
 


 
3.4. Soil Sampling, Physical and Chemical Analysis 


The team used sample data from established physical and chemical tests as the basis for 
comparison between ECa data and physical soil characteristics. Appendix A – Soil Sampling 
Methodology outlines the details of these tests. The team chose AgSource Laboratories in 
Umatilla, Oregon, to conduct the analyses. Figure 7 shows a typical sampling plan on a field for 
collecting soil for lab tests. 
 


Figure 7. Typical Sampling Plan for Collection of Soil for 
Lab Tests 
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3.5. Data Storage and Spatial Analysis 
The study team stored data in a geographic information systems (GIS) database.13 The team 
generated coordinates of sample locations in the GIS software and located them with a handheld 
GPS to within five meters (about sixteen feet) of the designated locations during sample 
acquisition. 
 
The contractors delivered ECa measurements. The data for Field 19-9 included records of GPS 
readings for speed, heading, and other supporting metadata.  
 
For Part 1 of the analysis (self-consistency checks), the team identified subsets of ECa points in 
each field for which measurements were repeated in close proximity (less than ten meters, or 
about thirty feet of distance). For Part 2 of the analysis (correlation and soil variability), the 
researchers interpolated ECa measurements to allow comparisons between physical soil samples 
and co-located ECa. The researchers also performed quality assurance and quality control 
(QA/QC) tests. Appendix B – Quality Assurance/Quality Control (QA/QC) of Data explains the 
QA/QC procedures. 
 


3.6. Identification of Relevant Soil Properties 
The researchers used two independent statistical methods to identify potential soil properties that 
can influence the mapping outputs.   


                                                 
13 The ArcGIS Desktop, Release 10, from the Environmental Systems Research Institute (Esri) 
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Appendix C – Statistical Approaches Used in Analyses of Soil Propertiescontains explanations 
of both statistical approaches and a detailed accounting of the methodologies. Each method 
identifies a suite of soil properties that require more detailed investigation. The team cross-
checked this list of soil properties against the existing literature, some of which has cited CEC, 
calcium, and potassium as potential factors in the level of quality of the mapping product. 
 
The above processes eliminated all variables that do not influence the quality of the mapping 
product, and reduced the total number of variables of interest from twenty-six (see Appendix A – 
Soil Sampling Methodology for the full list) to five: CEC, magnesium, potassium, calcium, and 
base saturation. The researchers then studied in detail the influence of each of these five 
identified properties using conditional correlation analysis to identify the variables with the 
greatest influence on the desired mapping output properties. In this case, the team used the 
correlation of ECa with soil texture (the primary input for determining plant available water 
(PAW)) as the desired soil mapping output. Appendix D – Conditional Correlation 
Analysisprovides a detailed explanation of conditional correlation analysis. 
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4. Overview of Current Project/Findings 
 
During the conditional correlation analysis described in the previous section, the research team 
calculated the conditional correlations for all measured variables. The correlations established 
base saturation as the soil property with the highest influence on the desired soil mapping 
outcome. 
 
Base saturation is a measure of the percentage of the cation exchange capacity (CEC; negatively-
charged surfaces on clay and organic matter) that is associated with positively-charged base ions. 
As base saturation increases, the total measurable negative charge within the soil is obfuscated. 
The findings from this research indicated that soils with base saturations of at least 90% produce 
non-viable soil maps (see Figure 8). Conversely, as base saturation decreases, the quality of the 
maps increases. That is, base saturations of 90% or higher begin to blind the soil mapping 
instrument, making it unable to “see” the fine soil particles. 
 
Based upon these findings, the research team recommends that individuals planning soil 
mapping for a field first perform a preliminary soil test to determine base saturation. For 
example, in this research the most challenging field to map, Field 20-6, had base saturations of 
100% over more than ninety percent of the field. In situations such as this, the EM38 is likely not 
an appropriate instrument for mapping soil texture; an alternative method would likely be more 
effective. 
 


Figure 8. Correlations Conditionally Sampled by Base Saturation 


 
Notes: High correlations indicate that the results of the ECa mapping will give 
highly accurate information on the soil texture. A value of 1 indicates that the 
ECa mapping results assessed the texture perfectly.  
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4.1. Results: Self-Consistency of ECa -- Instrument Drift 
Even with the rapid rate at which sensors are able to collect ECa measurements, mapping large 
fields takes many hours; instrument readings may systematically drift during that time. Such drift 
may be due to changes in the temperature of the topsoil or to the instrument, internal instrument 
calibration, or to other variables that are not measured. Appendix E – Determination of 
Instrument Drift describes the procedures used to identify instrument drift. 
 
To evaluate measurement drift in data from each of the three fields in this study, the researchers 
identified co-located measurements and exported them from the GIS database. In each case, the 
operator completed the ECa measurement collection with one complete circumference of the 
field edge, providing a contiguous record of points, which the researchers then used as control 
ECa values. The researchers compared these control values to nearby ECa points recorded at 
different times (at the end of each pass of the sensor across the field), thus generating a wide 
range of time separation between control and test points. 
 
This process identified apparent instrument drift in both Field 19-9 and Field 20-6. Drift 
occurred only in the shallow fifty-centimeter (about twenty-inch) measurements, which respond 
more rapidly to daily changes in temperature. The potential influence of temperature is also 
consistent with the fact that Field 19-6 showed the lowest amount of drift. The operator mapped 
this field near solar noon, when the soil temperature experiences little change. However, the 
existing dataset did not facilitate verification of these suppositions since it did not contain 
measurements of soil temperature or other variables that could be the source of drift. 
 
More importantly, observed instrument drift – no matter its cause – indicates an opportunity for 
improvement in the accuracy of the map. Given that soil properties are unlikely to change in a 
matter of hours, large persistent changes during that time are likely due to transient effects that 
reduce the resolution and accuracy of the final mapping product. Since some drift occurred in 
soil maps for two of the three fields, this drift is likely a common phenomenon that merits a 
protocol to quantify and eliminate its effects in the finished mapping product (see the Mapping 
Service Provider recommendations in Section 6.2 – Next Steps).  
 
Data charts14 in Appendix E – Determination of Instrument Driftillustrate that all fields exhibited 
a degree of scatter, or mismatch, with recorded differences between control and test EM38 
readings ranging from 20% to 50 percent. The researchers mapped Field 19-9 in a manner that 
included a self-consistency checking strategy; at the end of the mapping procedure, the operator 
made an additional pass with the sensor across the field. Self-consistency checks using this 
approach reduced the scatter in that field from 50% to less than 20 percent. Appendix E – 
Determination of Instrument Driftprovides detailed explanations and plots of the self-consistency 
check. 
 


                                                 
14 Figure 12, Figure 13, and Figure 14 
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The research team notes the value of operating the mapping device in a stationary position for 
several minutes within the field before the mapping process begins. This location should be 
marked with survey flags or stakes. At the end of the mapping interval, the operator should 
return the mapping device to the same spot and allow it to collect data for several minutes. 
Researchers can use the difference between these readings, in addition to the existing self-
consistency checks, to de-trend the data and arrive at a more accurate map. By performing 
mapping procedures near midday, rather than close to sunrise or sunset, the mapping service 
provider can mitigate instrument drift potentially associated with soil temperature changes. 
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5. Risks and Challenges 
 


5.1. Risks 
Soil mapping results are a key component in precision irrigation decision-making. 
Misinterpreting soil maps can lead to inappropriate water and energy management decisions at 
the farm level. For this reason, high-quality soil maps are invaluable. Growers and agronomists 
should investigate whether electromagnetic mapping is appropriate and if so, take steps to ensure 
that it is performed effectively by a qualified provider. This will ensure that the fields are 
properly characterized for their appropriateness for VRI and/or VSI. 
 


5.2. Challenges 
Soil is intrinsically difficult to characterize. The percentage of land in the Pacific Northwest with 
high levels of base saturation is unknown at this time. Section 6.2 includes suggestions for 
additional research into determining levels of base saturation and degrees of soil variability. 
 
The challenge moving forward is to provide VRI systems with viable and effective water 
application prescriptions that address the underlying field and soil conditions.  
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6. Lessons Learned, Next Steps, Value of Findings 
 


6.1. Lessons Learned 
 Soil mapping is a critical input in precision irrigation decisions and can be used under a 


wide variety of conditions. 
 Specific soils that occur in the Columbia Gorge region can complicate the effectiveness 


of using ECa. High levels of base saturation in the region are an indicator that use of the 
electromagnetic method would prove challenging.  


 Agricultural technologies are generally customizable to be place-specific; their value 
depends on the local conditions under which they are used. 


 
6.2. Next Steps 


For Growers and Agronomists  
 Perform a base saturation test on the field of interest, preferably at several locations, prior 


to ECa mapping. If the base saturation is high (90% or higher), consider alternative 
methods such as core sampling. 


 
For Mapping Service Providers 


 For fields in which electromagnetic mapping is not appropriate, no comparably-priced 
alternative (roughly $30 to $50 per acre) exists that provides the same resolution is 
available at this time. This provides a market opportunity for service providers to develop 
alternative mapping strategies for challenging conditions. 


 Incorporate a self-consistency check into the calibration protocol by having the mapping 
instrument return to the original calibration location at the end of the mapping process to 
collect additional data. The mapping service providers can use this additional step to 
mitigate the effects of instrument drift and thus yield a higher-quality mapping output. 
They can fulfill this protocol through one of two methods for conducting a deliberate 
repeat sampling within the field: 


o Allow the instrument to operate for several minutes within the field before 
mapping operations begin, and mark this location with flagging. The service 
providers return the instrument to the same location at the conclusion of mapping 
operations and allow it to collect data for several minutes. 


o Take an additional transect through the field, perpendicular to all other transects, 
at both the beginning and the end of the mapping operation.  


 In addition, service providers should conduct mapping at times of day with no rapid soil 
temperature changes to minimize the likelihood of instrument drift.  


 
For Researchers 


 Determining the degree of soil variability across the Pacific Northwest will require 
further study through the following means: 


o Refine the SSURGO outputs to a higher resolution with base saturations reported 
o Define a metric to classify the soil variability within a field 
o Develop alternative mapping strategies for fields where ECa approaches are 


inappropriate 
o Develop a map-app for growers so they can perform a consistency check in real-


time 
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For Regional Organizations (US Department of Agriculture, NRCS, Universities, and Others) 


 Develop a standard for percentage of base saturation for the region and identify the 
threshold for detailed mapping.  


 
6.3. Value of Findings 


To Growers 
 These findings allow growers to evaluate the potential success of soil mapping on their 


fields with an inexpensive base saturation test (less than $50) to determine the best 
mapping method. This will help growers avoid the capital costs of mapping a field in 
which the results may not be informative for precision irrigation decisions. 


 Further, the results of this preliminary base saturation test may provide a decision point 
for precision irrigation implementation within the field of interest. If its results indicate 
high base saturation, and thus a low likelihood that the service provider can construct an 
accurate soil map, the likelihood of VRI yielding water and energy savings on that field is 
diminished. 


 
To Mapping Service Providers 


 These findings provide mapping service providers with information that can allow them 
to easily improve map quality without incurring additional cost, by adding pre- and post-
consistency checks to the mapping instrument operation protocol. The consistency check 
allows mapping service providers to identify and eliminate potentially spurious mapping 
outcomes. 
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Appendix A – Soil Sampling Methodology 
 
Laboratory methods followed the Western States Laboratory Plant, Soil and Water Analysis 
Manual (Gavlak et al. 2003). Researchers designed a systematic sampling pattern (example in 
Figure 7) to maximize areal extent for the given number of laboratory tests (126 samples from 
two fields; 137 samples from the third field). Small-scale variability (less than fifty meters, or 
about160 feet) could not be captured with the number of samples in the study design while 
maintaining this extent.  
 
The irrigation and cultivation management scale has approximately the same order of magnitude 
as the sample spacing (see the Precision Water Application Test report). Therefore, addressing 
finer-scale variability is impractical with current farming practices. Researchers collected core 
samples at depths ranging from fifteen to forty-six centimeters (six to eighteen inches).  
 
Laboratory tests reported the following twenty-six parameters: base ions (Mg, K, P, Ca, Na), 
total base ions, base saturation, cation exchange capacity (CEC), texture (sand, silt and clay 
content), organic matter, nitrate and ammonium, pH, salinity, micronutrients (B, Zn, Fe, Cu, Mn, 
S), wet and dry sample weights, moisture content, and dry matter. 
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Appendix B – Quality Assurance/Quality Control (QA/QC) of Data 
 
Data collected for one field (Field 19-9) included additional supporting metadata such as 
instantaneous heading and speed measurements derived from GPS. These data contained 
apparent instrument errors (data spikes of 100% to 500 percent). To identify potential outliers on 
the basis of ECa value alone, researchers binned and plotted these data on a log vertical scale 
(Figure 9). The log scale highlights single outlier values and provides a straightforward means of 
identifying a reasonable cutoff for possible outliers (in this case, researchers flagged and 
removed values greater than 20 for Dipole 1 and greater than 23 for Dipole 2;15 later analysis 
showed that these values were associated with tight radius turns). 
 


Figure 9. Histogram of Electromagnetic (EM) Value on Log Scale 


 
Notes: Counts based on how many times researchers observed an ECa reading through the 
mapping process. Researchers classified high values observed only two to four times as 
outliers. Outliers for Dipole 2 are indicated by the red box. These observations are not 
included in the analysis. Outliers for Dipole 1 (deep) and Dipole 2 (shallow) are >20 and 
>23, respectively.  


 
 
  


                                                 
15 A dipole is a magnet within the EM38 instrument, which induces the electromagnetic field within the soil. Dipole 
1 is oriented to penetrate one meter of soil, and dipole 2 is oriented to penetrate half a meter of soil. 







Ag Irrigation Initiative: Soil Electrical Conductivity Mapping 


NEEA - 23 
 


Appendix C – Statistical Approaches Used in Analyses of Soil Properties 
 
Approach 1: Cross-Correlation among Sampled Soil Characteristics 
Researchers calculated cross-correlations in MATLAB (MATLAB, 2012b) using the corrcoef 
function with pairwise comparisons (ignoring missing and excluded values). The function returns 
a normalized correlation coefficient and p value. The p value corresponds to the likelihood of 
finding “correlation as large as the observed value by random chance, when the true correlation 
is zero (MATLAB, 2012b).” 
 
Figure 10 shows the correlations and p values for Field 19-6. The upper right side of this figure 
shows large positive and negative correlations in green and red, respectively; significant (<0.1) p 
values are shaded orange in the lower left. The top two rows and left two columns correspond to 
correlations with ECa (deep and shallow measurements).  
 
Correlations across all samples were generally low, although patterns do emerge when 
considering all three fields. Correlation with texture (the characteristic useful for managing 
irrigation) is highest for Field 19-9 and lowest for Field 20-6. Other properties show correlation 
with ECa in one or all fields, including those that correspond to previously-cited contributing 
factors (CEC, dissolved salts, moisture content), as well as unanticipated properties (magnesium, 
iron, copper, sodium). These unanticipated correlations are not consistent between fields, and 
with low correlation values (>0.3), determining whether these are spurious relationships or due 
to some non-linear combination of factors is difficult. 
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Figure 10. Correlation Coefficients and Associated p Values for Soil Characteristics and ECa 
Measurements in Field 19-6 


 
Notes: Greater negative and positive correlations are indicated by darker red and green, respectively. Darker orange 
indicates significant (low) p-values. Higher numerical values, approaching 1 and -1, above the diagonal indicate a 
relationship between pairs of variables. Low values, less than 0.05, below the diagonal indicate that the relationship 
between the variable pair is statistically significant. 
 
 
Approach 2: Principal Component Analysis 
The researchers used Principal Component Analysis (PCA) to describe variability of 
measurement soil parameters and to identify the most significant properties that might influence 
measured ECa values. They chose to use PCA because it requires no assumptions about 
underlying co-distributions of characteristics, and instead finds linear combinations 
(“components”) of all soil parameters that minimize global variability. 
 
Researchers performed PCA with sample data from each field and with data from all fields 
together, and implemented it in MATLAB Release 2012b. Figure 11 displays the results for 
Field 19-6. Each column (component vector) contains a linear combination of weighted 
coefficients for each soil parameter, with larger-magnitude coefficients indicated in red 
(negative) and green (positive). Proceeding from left to right, successive components account for 


Field 
19‐6 
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smaller residual variability in the data; the percentage of total remaining variance is shown at the 
top of each column. 
 
Figure 11. Coefficients for Principal Component Analysis of Field 19-6 


 
Notes: Each column represents a principal component (vector of linear weighting coefficients of soil variables, listed 
on left). Red and green indicate higher coefficients. Residual variance for each column is the percentage of 
remaining unexplained global variance.  
 
 
The greatest part of variance (~99%) is explained within the first four or five principal 
components (columns) in all three fields. Potassium content contributed significantly to 
variability in the first few components in all three fields. Base saturation contributed 
substantially to variability in Field 20-6, less so in Field 19-6, and did not contribute to 
variability in Field 19-9 until the fourth principal component (representing about 1% of the 
residual variance). Nitrate, iron, phosphate, and sulfate all appear as significant contributors to 
variability in the PCAs for one or more fields. 
 
  


Field 


19‐6 
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Appendix D – Conditional Correlation Analysis 
 
To map the variability of water-holding capacity within the field, the ECa method must correlate 
to textural characteristics. This requires that confounding effects from other soil properties (CEC, 
organic matter, salts, and water content) do not overshadow this correlation, especially if these 
other properties do not co-vary with texture.  
 
To visualize these confounding effects, the team members plotted correlation of texture and 
subsoil ECa measurements for subsets within each field. They defined each subset by binning the 
independent (potentially confounding) parameter (such as base saturation, CEC, or organic 
matter) and then conditionally sampled the corresponding ECa and texture. The researchers 
selected the independent variables in one of three ways: 
 


1. PCA identified the variable as a source of significant variance within one or all fields 
2. Correlation of the entire field showed a significant relationship with ECa measurements 
3. Previous studies have shown the variable to have significant correlation with ECa 


measurements 
 
No variable fulfilled all three of these definitions for all three fields. Following the regional soil 
characteristics (well-drained, cultivated sandy soils, very high calcium content, arid climate, long 
history of irrigation) led to the predominant selection of characteristics related to soluble ions. A 
broad range of other variables fulfilled one of the above criteria, including pH, nitrate, 
phosphorus, copper, iron, and sulfate. When researchers binned the data by these other variables, 
no significant trends emerged (not shown). In some cases, a variable exhibited a range 
insufficient to differentiate among classes of correlation. 
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Appendix E – Determination of Instrument Drift 
 
To determine the extent of potential sensor (instrument) drift, researchers plotted the difference 
between control-point and test-point ECa at the field edge against time, separating the 
measurements.16 The results for Field 19-6 (presented in Figure 12) show nearly flat slopes for 
the fitted lines with no evident linear trend, thus indicating little instrument drift. However, 
results for the other two fields (Fields 19-9 and 20-6, shown in Figure 13 and Figure 14) 
indicated the presence of sensor drift in topsoil measurements, based upon the significant linear 
trends in the data. In both fields (19-9 and 20-6), the linear trend is not evident with subsoil ECa 
measurements.  
 
For this comparison, researchers removed outliers for Field 19-9 (as described in Appendix B – 
Quality Assurance/Quality Control (QA/QC) of Data). ECa data from Fields 20-6 and 19-6, 
while not supported by speed and heading measurements, did not contain apparent outliers such 
as those observed for Field 19-9, presumably indicating that post-processing quality control 
removed data that would have been flagged in this procedure.  
 


Figure 12. Difference between Control and Test Points in Field 19-6 


 
Note: The fitted line is nearly flat, thus instrument drift is not evident in these data. In 
other words, a flat line indicates that the instrument’s calibration is not changing. 


 
 


                                                 
16 Displacement is measured in counts, acting as a surrogate for measurement time. 


Field 19-6:
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Figure 13. Difference between Control and Test Points in Field 19-9 


 
Notes: Outliers have been removed from the dataset for this field. The fitted line is not 
flat, indicating instrument drift. 


 
 


Figure 14. Difference between Control and Test Points in Field 20-6 


 
Note: A linear trend is also evident here, indicating instrument drift over time. 


 


Field 19-9:


Field 20-6:
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The raw data from Field 19-9 included a “final cross-check swath, which is usually a diagonal 
swath across the field when finishing the data collection to double-check that readings haven't 
significantly changed from earlier readings, due to temperature or some other factor” (EM38 
operator, personal correspondence). Figure 15 shows the cross-check points; the researchers 
repeated the same process of tabulating co-located points with these points. This within-field 
comparison improved scatter significantly (25%) over the field edge comparison for Field 19-9 
shown earlier in Figure 13. This improvement presumably reflects measurement error at the field 
edge, indicating complications from instrument operation, intra-field variability, or some other 
measurement effect at the field edge. 
 


Figure 15. Control and Test Points Improved Considerably from the Edge 
Checks Performed for Field 19-9 


 
Note: Both linear trend and scatter are considerably reduced (compared to Figure 13). 


Field 19-9:
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Executive Summary  


This is the second Market Progress Evaluation Report (MPER) of the Building Operator 
Certification Expansion (BOC-E) Initiative. The Northwest Energy Efficiency Council (NEEC), 
Northwest Water and Energy Education Institute (NWEEI), and the International Building 
Operators Association (IBOA) have offered BOC training and certification to facility operators 
in the Northwest since 1997.  


In 2012, NEEA established BOC-E to accelerate adoption of BOC and increase its market 
penetration in the Northwest. Through the development of compelling business cases and 
coordinated collaboration with northwest utilities, the expanded initiative seeks to build market 
demand for BOC. Through the development of new partnerships and addition of a new blended 
online product, the expanded initiative seeks to increase awareness and penetration of BOC 
among operators of underserved areas1, Federal employees, and members of the International 
Union of Operating Engineers (IUOE). 


The first BOC-E MPER did not cover Idaho and Montana, as they were not yet part of the 
initiative. As of July 2013, IBOA became a BOC licensed provider. There is now a consistent 
curriculum and product offered across the northwest region. In Q2 of 2014 IBOA (Idaho and 
Montana) was integrated into the BOC Expansion initiative. Now that IBOA is a BOC Licensed 
Provider and part of the BOC Expansion initiative, this second MPER includes information on 
the Idaho and Montana market. 


This evaluation assessed progress toward Initiative goals, characterized the BOC market – in 
particular, Idaho and Montana – through primary and secondary research, assessed the revised 
BOC-E logic model, and estimated BOC per-operator energy savings percentages, a key 
parameter of the Alliance Cost Effectiveness (ACE) Model. It included a survey of 188 building 
owners, business owners, and operations and maintenance (O&M) workers located primarily in 
Oregon and Washington. The survey results provided data on energy savings by non-certified 
building operators to use as a “control group” for assessing BOC’s share of estimated savings by 
BOC-certified operators, obtained as part of the 2013 BOC-E evaluation (reported in MPER #1). 
It also provided data on awareness of and attitudes toward BOC training and certification to help 
shape messaging and build a compelling business case for BOC.   


This MPER includes the first NEEA-funded research to make possible a comparison between the 
energy consumption and savings of non-certified and BOC-certified building operators. The 
research provided an alternative approach to assessing the BOC share of BOC-certified operator 
savings, and the results were consistent with the recommended savings assumptions from MPER 
#1. 


                                                 
1  “Underserved markets or communities” are defined as markets that BOC serves on an infrequent basis (i.e. once 


every three to seven years), and generally only with the active engagement of a utility sponsor or larger 
employer. 
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In addition to supporting the Initiative’s assumptions, goals, and approach and documenting 
progress toward those goals, the research activities for this MPER produced several important 
findings. 


Conclusions 


BOC-E is progressing toward its goals, especially those supporting expanded outreach. 
BOC has established IUOE as a BOC Approved Provider and trained about 50% more IUOE 
members in 2013 than 2012. NEEC received U.S. General Services Administration (GSA) 
notification of its status as a GSA Contract Partner and plans to begin operating in alignment 
with American National Standards Institute (ANSI) standard 17024 in 2015. The number of 
students in underserved areas more than doubled since 2012. Five regional utilities recommend 
or require BOC certification as a criterion for participation in energy efficiency programs, which 
BOC expects to help increase penetration in underserved markets.  


Initiative logic is sound and metrics are generally clear. NEEA’s program staff have clarified 
some links between barriers, activities, and outcomes that were somewhat unclear in an earlier 
version of the logic model. In this report, we have provided some suggestions for additional 
revisions regarding the definition of baselines for some metrics. 


Findings support Initiative assumptions, goals, and approach. Survey data indicated that 
non-credentialed building operators are interested in BOC but employer support is critical. 
Despite reporting, in the abstract, that they support technical training for their operators, 
however, employers reported low to moderate likelihood of supporting BOC certification and 
maintenance. Results suggest that utility engagement and focusing messaging on staff retention 
and on employer-reported benefits of BOC training – more effective problem-solving, increased 
equipment efficiency, lower energy bills, increased comfort, and longer equipment life – may 
help increase employer support for BOC certification. 


Although the percentage growth in the number of active BOC certificants was lower in 
2013 than in 2012, there appears to be a general trend toward a slightly increased rate of 
growth over the past several years.  The number of new certificants decreased from 233 to 165 
between 2012 and 2013 while, during that time, the number of trainees who had gone five years 
since receiving or renewing certification increased from 70 to 114 – NEEA considers the savings 
as “retired” for those individuals. As a result, the Northwest experienced a net gain of only 51 
active BOC certificants in that interval, compared to a net gain of 163 between 2011 and 2012. 
Yearly fluctuations in the number of new certifications and retirements are not uncommon. 
Rolling five-year averages in the percentage increase in active certificants show a slight increase 
from 4% for 2005-09 to 7% for 2008-12 and 6% for 2009-13. 


Market penetration is about 18% for the region, but state-specific estimates of market size 
may be less reliable than for the region as a whole. With additional data, we have revised the 
estimate of the market size upward to 12,544 operators. With about 2,233 currently employed 
BOC operators, market penetration is about 18%. Lack of reliable data on the mean building area 
per operator and on the distribution of building space across size tiers in Idaho and Montana 
makes estimates of market size and penetration in those states less reliable than for Washington 
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and Oregon. Nevertheless, penetration appears to be higher in Idaho and Montana (at least 32%) 
than in Washington and Oregon (15% to 16%). 


BOC savings comprise approximately 2% of electricity use, 1.8% of fossil fuel use, or 1.9% 
of BTU consumption from both electricity and fossil fuels. Data from a survey of non-
certified operators’ O&M practices provided an alternative baseline for assessment of the BOC 
share of certified operators’ savings. Results support the findings from the 2013 survey of BOC 
operators.  


Certified operators may not achieve superior savings compared to similar non-certified 
operators across all equipment types. Comparisons of savings from the surveys of certified 
and non-certified operators show that the certified operators’ incremental savings above those of 
non-certified operators from O&M was greatest for boilers, economizers, fans, and chillers; it 
was less for compressed air; and demand control ventilation savings were less for certified 
operators than non-certified operators. 


Recommendations 


NEEA should assist NEEC in continuing and expanding efforts to increase employer 
support of certification and renewal to drive both certification and renewal of certification by 
using messaging that ties O&M training to retention and focuses on employer-reported benefits 
of BOC training and by increasing awareness of utility support for training. 


BOC should review BOC training modules relating to demand-controlled ventilation and 
compressed air for ways to increase adoption of recommended practices and improve savings 
from these end-uses.  


NEEA should use the ACE Model input assumptions we calculated from the survey that we 
carried out for MPER #1. Key input assumptions were: mean BOC-influenced per-operator 
savings of 3.58% for therms2 and 2.03% for kWh, mean BOC-influenced savings of .315 kWh 
per square foot per year and .014 therms per square foot per year, and a mean of 432,768 square 
feet of building space per BOC operator. 


NEEA should consider conducting additional research to verify BOC-related savings. 
Possible avenues of research are: to develop a better comparison between certified and non-
certified operators, either by including more non-certified operators that do not manage building 
operators or by identifying and focusing on the certified operators that do manage other 
operators; conduct billing analyses of facilities operated by BOC-certified operators and a 
matched sample of facilities without BOC-certified operators. As discussed elsewhere in this 
report, surveying non-certified operators that do not manage other operators may be challenging 
(see Appendix E). 


                                                 
2  MPER #1 originally reported a mean BOC-influenced per-operator value of 1.79% therm savings. Based on a 


recent re-analysis of data from the BOC survey that produced that estimate, we have revised that estimate to 
3.58%. 
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NEEA should consider conducting additional research to provide better data on market 
size and penetration in Idaho and Montana. One possible source is data from the most recent 
Commercial Building Stock Assessment (CBSA) study. 
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1. Introduction  


From 1997 to 2003, the Northwest Energy Efficiency Alliance (NEEA) funded the Building 
Operator Certification Program (BOC) to provide education, training, and certification of facility 
operators to perform energy efficient operations and maintenance (O&M) in commercial 
buildings. NEEA’s original funding for BOC saw the initiative to maturity, with the Northwest 
Energy Efficiency Council (NEEC) and the International Building Operators Association 
(IBOA) offering BOC as self-supporting ventures since 2000. NEEC offers training in 
Washington and, through BOC Licensed Provider, in Oregon. IBOA had offered its own BOC 
training, independent of NEEC, in Idaho and Montana through 2012 and became a NEEC 
Licensed Provider in 2013. By 2001, BOC had achieved estimated market awareness of 39% 
among building operator supervisors and was expected to achieve 50% awareness by 2003.3  


In 2012, NEEA aimed to accelerate adoption of BOC and increase market penetration of 
commercial building operators who are BOC certified in the Northwest (Oregon and Washington 
only). The stated goal was to achieve 46% market penetration of the market, at that time 
estimated to be 5,856. That equates to 2,694 certified operators, which would represent 21% of 
the current market size estimate. 


The new effort, titled BOC Expansion (BOC-E), seeks to expand the adoption of BOC by 
addressing the following six market barriers: 


1. Lack of time 


2. Inability to pay (for unemployed operators and veterans) 


3. Lack of service in underserved markets 


4. Lack of awareness (among International Union of Operating Engineers (IUOE) and 
WorkSource) 


5. Lack of compliance with Product Performance (does not meet the American National 
Standards Institute (ANSI), 17024 Standard for certification of personnel, and does not 
have an online blended learning delivery format) 


6. Lack of awareness of value of BOC credential (about renewal and among utilities and 
decision makers) 


The first BOC-E- MPER focused on the Washington and Oregon market, as IBOA was not yet a 
BOC Licensed Provider when BOC-E was established. Now that IBOA is a BOC Licensed 


                                                 
3  Regional Building Operator Certification Venture: Final Market Progress Evaluation Report. Prepared for the 


Northwest Energy Efficiency Alliance by Research Into Action, Inc. September 20, 2001. 
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Provider, this second Market Progress Evaluation Report (MPER) also includes the Idaho and 
Montana market. 


1.1. Short- and Long-Term Market Progress Indicators  


The NEEA Initiative staff identified 11 market progress indicators (MPIs) to track its progress 
toward the short- and long-term project goals. NEEA staff revised the set of MPIs somewhat 
since MPER #1. Table 1 shows the 11 current MPIs, along with the desired market condition at 
transition complete and the goal timeframe.  


1.2. The BOC-Expansion (BOC-E) “Theory of Change” 


NEEA, in collaboration with NEEC, designed the BOC-E initiative to include six activities 
aimed at addressing each of the market barriers outlined above. Program theory says that these 
six activities will produce five outputs, which will then lead to each of the 11 outcomes 
measured by MPIs I through XI. The initiative logic model graphically illustrates the causal links 
between the theory’s activities, outputs, and outcomes (Figure 1). 


NEEA’s theory of change for BOC-E centers on providing expanded availability and access to 
BOC training and certification in the Northwest and building market demand for the BOC 
certification. In its simplest terms, the theory states that if BOC becomes more readily available 
to a wider set of targeted audiences and develops appropriate messaging to build demand for 
operator certification among building and business owners, then a greater proportion of the 
building operator population will become BOC certified. The plan is to make the initiative more 
readily available via new partnerships with key building operator organizations and through 
offering blended online course options. The wider set of targeted audiences originally included 
unemployed operators, veterans, federal building operators, and operators in underserved 
markets, but the initiative dropped unemployed operators and veterans from its list of targeted 
audiences in 2014.  


Changes in course offerings and delivery approach, the theory continues, will address not only 
the lack-of-access barrier, but also lack of awareness and lack of time. Messaging that convinces 
building and business owners of the value of having BOC-certified staff will address the sixth 
barrier – lack of awareness of the value of the BOC credential. Moreover, the program theory 
assumes that status as an approved training provider for GSA and achievement of the ANSI 
17024 standard will attract Federal employees. 


1.3. MPER 2 


This Market Progress Evaluation Report (MPER #2) is the second of three planned evaluation 
reports for the BOC-E initiative. It chronicles Research Into Action’s evaluation of the BOC-E 
initiative in 2013-2014. The evaluation focused on answering the following key research 
questions: 


 What is the current market size of building operators in the Northwest?  
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 Based on estimated market size, what is the current market penetration of BOC? 


 How is BOC-E progressing against its MPIs? 


 What barriers do building operators face in obtaining BOC certification? 


 What is the perceived value of BOC certification in the market? 


 Does the BOC-E Logic Model clearly illustrate the program theory? 


 What are the characteristics and size of the Idaho and Montana market? 


In addition, this MPER #2 includes a review of the NEEC database of BOC trainees to update 
regional counts of active BOC operators and a review of the key Alliance Cost Effectiveness 
(ACE) Model assumptions of per-operator energy savings. 
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Table 1. BOC-E Initiative Goals and Associated Market Progress Indicators (MPIs) 


MPI # Outcome Time Frame Market Progress Indicator 


Initiative Goal –  
(desired market condition as of 


transition complete) 


I BOC is an approved training 
provider for GSA 


Short term  
(1-3 Years) 


BOC listed on GSA training provider roster, by 
June 30, 2014.4 


Federal sector building operators participate 
in two or more BOC courses per year 


II Increased participation by IBOA 
members 


Medium term  
(3-5 Years) 


10% increase in IBOA certificants over 2012 
baseline by Dec. 31, 2015 


Fifty percent increase (50%) in total 
number of credentialed BOC operators in 


the northwest  


III IUOE becomes a BOC 
Approved Provider (AP) 


Short term  
(1-3 Years) 


Signed AP agreement by NEEC and IUOE by 
June 30, 2014. (Accomplished as of 6/30/2014) 


A formal education partnership is 
established between BOC and a minimum 


of one IUOE local in the region 


IV Utility Engagement Plan Short term  
(1-3 Years) 


Utility Engagement Plan established and 
implemented. (Established UEP on Feb. 1, 


2013, but have revised with input from utilities.) 


More engagement with Northwest utilities, 
strengthening knowledge of the credential 
and increasing the value of the program to 


key NEEA stakeholders. 


V Increased participation by 
operators in underserved 


markets  


Medium term  
(3-5 Years ) 


10% increase in certifications by operators in 
underserved markets, over 2012 baseline by 


Dec. 31, 2015. 


BOC courses are available to customers in 
underserved communities on an ongoing 


basis. 


VI Increased participation by 
IUOE-member operators 


Medium term  
(3-5 years) 


10% increase in certifications by IUOE-member 
building operators over 2012 baseline by Dec. 


31, 2015. 


IUOE-member operators apply for BOC 
certification through the IUOE Approved 


Provider agreement with NEEC. 


VII BOC program operates  in 
alignment with the 


ANSI/ISO/IEC 17024 for one 
year prior to applying for 


standard 


Medium term 
(3-5 Years) 


Demonstration of a firewall between training 
and exam at NEEC, in compliance with 
ANSI/ISO/IEC 17024 requirements, by 


September 30, 2014. (Develop business Plan for 
alignment with ANSI) 


BOC meets the ANSI 17024 standard 
which will make it more credible and 


competitive in the market, particularly for 
sectors such as Federal and State 


government operators. 


Continued 


                                                 
4  http://www.gsaelibrary.gsa.gov/ElibMain/searchResults.do;jsessionid=A1C1E0C40BA574C906D41054D83606C2.prd2pweb. 
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MPI # Outcome Time Frame Market Progress Indicator 


Initiative Goal –  
(desired market condition as of 


transition complete) 


VIII BOC is an authorized provider 
under ANSI 17024 Standard 


Long term  
(5-10 years) 


Signed letter of authorization by June 1, 2017.   


IX Increased participation by 
operators employed in the 


Federal sector 


Long term  
(5-10 years) 


10% increase in certifications by Federal 
building operators in the Northwest over 2012 


baseline by June 30, 2016. 


Fifty percent increase (50%) in total 
number of credentialed BOC operators in 


the northwest. Federal sector building 
operators participate in two or more BOC 


courses per year. 


X Increased demand and 
preference for credential by 
employers and operators. 


Long term  
(5-10 years) 


Certification rate increases from 75% to 85%, 
and 70% annual renewal rate, by Dec. 31, 2016. 


BOC certification renewal rate increases 
10% from strategy approval date. 


XI Region’s utilities 
support/leverage BOC into their 


EE programs 


Long term  
(5-10 years) 


Ten regional utilities leverage/support BOC in 
their energy efficiency programs by June 30, 


2016. 


Ten or more utilities in NW include BOC in 
their portfolios. 
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Figure 1. BOC-E Logic Model 
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2. Evaluation Activities 


The BOC-E evaluation began in 2012 and will continue into 2015, with three MPERs planned. 
Chapter 2 presents the schedule of MPER delivery dates, an overview of evaluation activities, 
and high-level details of the activities we conducted specifically for this report, MPER #2. 


2.1. Schedule of Evaluation Reports 


Table 2. Schedule of BOC-E MPERs 


Evaluation Report Targeted Delivery Date 


MPER #1 Completed 


MPER #2 September 2014 


MPER #3 September 2015 


2.2. Overview of Evaluation Activities 


Table 3. Overview of Evaluation Activities 


Evaluation Activity* 
MPER 


#1 
MPER 


#2 
MPER 


#3 


Review Secondary Data on BOC Market    


Review Program Logic Model    


Review Program ACE Model Assumptions    


Review BOC Program Database    


Conduct Market Characterization    


INTERVIEWS 


NEEA and BOC Program Staff    


Market Informants    


CERTIFICANT/NON-CERTIFICANT SURVEY 


BOC Certificants   


Non-BOC Certificants    


INVESTIGATE QUANTIFIABLE DIFFERENCES BETWEEN 


Classroom-based and blended (classroom + blended online) training    


Impacts between BOC and BOC-E certificants    


Impacts between NEEC and IBOA certificants    
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2.3. Data Collected for MPER #2 


To answer the key research questions outlined in Chapter 1, Research Into Action focused on 
seven core research activities (Table 4). 


Table 4. MPER #2 Evaluation Activities, Data Sources, and Achieved Sample Sizes 


Activity Data Source 


Achieved 
Sample 


Size 


Communication with staff  NEEA and NEEC staff members 4 


Market informant interviews NEEA-provided market informant contacts 5 


Logic Model review BOC Expansion Logic Model, graphical version; and  


MS Excel tables of market progress indicators and initiative 
activities 


N/A 


BOC database review NEEC and IBOA databases of BOC certificants  N/A 


BOC non-certificant survey NEEC contact list and trade association distribution list 188 


Market Characterization NEEA program documents 


BOC non-certificant survey 


Market informant interviews 


Secondary data, including: 


Previous reports by NEEA contractors (including the Commercial 
Building Stock Assessment, or CBSA) 


Other publicly available sources, such as the U.S. Census Bureau 


N/A 


188 


5 


N/A 


ACE Model review Data from BOC non-certificant survey 


Market informant interviews 


Various engineering sources 


Previous NEEA memoranda and reports 


84* 


5 


N/A 


N/A 


* A subset of 84 O&M workers, from the full sample of 188 survey respondents, provided data for analysis of 
per-operator savings. 


Communication with Staff. For MPER #1, we conducted in-depth interviews with one NEEA 
and two NEEC staff members and a contracted BOC instructor/facilitator to familiarize us with 
BOC-E, including initiative design, how the expanded product differs from the original BOC 
product, and the theory of market transformation. For MPER #2, we maintained ongoing 
communication with one NEEA and three NEEC staff members by telephone, email, and in-
person meetings from fall 2013 through summer 2014.  This ongoing communication served to 
keep us informed about initiative progress, including any changes to the initiative. We used the 
information gathered during this communication to inform the design of various data collection 
instruments, including the market informant interview guides and the BOC non-certificant 
survey.  
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Logic Model Review. The BOC-E initiative’s logic model graphically describes its theory of 
change. For MPER #1, we carefully reviewed both the logic model and the accompanying MPI 
tables to assess the clarity of the causal linkages between activities, outputs and intended 
outcomes. For MPER #2, we reviewed the revised logic model and set of tables to determine 
whether the revised model and tables addressed our findings. Section 4.1 summarizes our 
findings, and Appendix A provides additional detail. 


BOC Database Review. Our review of the NEEC database, which now includes records of 
IBOA certificants, includes a description of database contents and updates counts of new 
certificants, certificants whose certifications expired at least five years before (and for whom 
NEEA no longer claims savings), and current, active certificants (those for whom NEEA 
continues to claim savings). It also includes counts of building operators who have obtained their 
BOC certificate as part of BOC-E. Section 4.2 summarizes our findings and Appendix B 
provides additional detail.  


BOC Non-Certificant Survey. In January and February 2014, we conducted an online survey of 
188 building owners, business owners, and operations and maintenance (O&M) workers located 
primarily in Oregon and Washington. The purpose of the survey was to provide market data from 
building and business owners and managers with O&M staff as well as from the O&M 
employees themselves. The survey collected data on characteristics of the survey respondents 
and their workplace; O&M practices; and attitudes and perceptions relating to key research 
questions. Section 4.3 summarizes our findings, and Appendix C provides additional detail. 


Market Characterization. In May and June 2014, we interviewed five market informants 
representing varying aspects of building efficiency, including BOC course instruction, utility 
program management, building/facility management associations, and the university and 
healthcare sectors. We incorporated feedback from these market informants into a market 
characterization memo. The memo also includes a revised estimate of the number of building 
operators in the region, based on data from the 2013 survey of BOC operators combined with 
data from the 2014 survey of non-certified operators, and a summary of secondary research on 
the distribution of buildings by end-use type and ownership. Section 3 summarizes our findings, 
and Appendix D provides additional detail. 


ACE Model Review. For MPER #1, we reviewed input assumptions of the BOC-E ACE Model, 
including electric consumption per square foot, percentage of savings for participating buildings, 
average square footage per operator, and other parameters derived from these statistics (e.g., 
calculated savings per operator). For the current MPER, we used the energy consumption and 
savings analysis from surveyed non-certified operators as a control group for the comparable 
analyses from BOC-certified operators, providing an alternative approach to estimating BOC’s 
share of savings from the certified operators. Section 5 summarizes our findings, and Appendix 
E provides additional detail. 


The staff and market informant interview guides and the BOC certificant survey instrument are 
included as Appendix F. Appendix G lists evaluation sources. 
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3. Market Characterization 


For MPER #2, our BOC-E market characterization revisited the estimated size of the building 
operator market in the Northwest and BOC’s penetration into that market, providing separate 
estimates for Oregon/Washington and Idaho/Montana and reported on characteristics of the BOC 
market in Idaho and Montana. To provide a benchmark for renewal, we attempted, but were 
unable to obtain comparable information on renewal rates for other related training curricula. We 
have attached the market characterization memorandum that we submitted to NEEA (Appendix 
D). 


3.1. Data Sources 


We used several sources of data and information to update our picture of the building operator 
market: 1) interviews we conducted with five market informants who are knowledgeable about 
the building operation market in Idaho and Montana; 2) the 2009 Commercial Building Stock 
Assessment (CBSA)5; and 3) other publicly available sources, such as the U.S. Census Bureau. 
The market informants were building supervisors, utility staff, instructors for BOC and the 
International Facility Management Association (IFMA), and the Co-Executive Director of 
IBOA. We provide details on these sources in Appendix G. 


3.2. Characteristics of Idaho and Montana Market 


Information from market informants and secondary data sheds light on the Idaho and Montana 
markets in comparison to Washington and Oregon. 


Market informants reported that building stock in Idaho and Montana is “older” and faces 
efficiency challenges but that recent benchmarking and the entrance of a younger generation of 
technology savvy and sustainability-minded workers has been a “huge” improvement. With 
many building operators nearing retirement, market informants indicated that it is becoming 
increasingly important to train the younger staff. 


Informants said that few buildings are greater than 100,000 square feet in size but the vast 
majority of buildings of that size have in-house operators on staff. Informants reported the types 
of buildings most likely to have an in-house operator were hospitals, schools, government 
buildings, industrial buildings and airports: industries where downtime or failures of equipment 
have a larger impact on revenues/production. 


                                                 
5  Northwest Commercial Building Stock Assessment: Final Report. Prepared by The Cadmus Group, Inc. for the 


Northwest Energy Efficiency Alliance, December 21, 2009. 
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Data from CBSA and the U.S. Census Bureau6 suggests that the distribution of building square 
footage by end-use type in Idaho and Montana is similar to that in Washington and Oregon, 
although the percentage of properties that are vacant is higher in Idaho and Montana (10%) than 
in Washington and Oregon (2%). Although the distribution by end-use may be similar, the 
percentage of building square footage that is owned or controlled by the Federal government is 
more than twice as great in Idaho and Montana (11.9%) as in Washington and Oregon (4.8%). 


3.3. Barriers to BOC Training in Idaho and Montana  


Market informants all said that general awareness of BOC in Idaho and Montana has been low. 
This represents a key barrier – for both operators who do not know about training and 
certification opportunities, as well as for building owners and “decision makers” who lack an 
understanding of the benefits BOC training and certification could provide to their facilities. 
However, informants also noted that BOC outreach has been very active recently, which may 
have increased awareness. 


Informants also identified cost as a barrier. In light of the above comments, lack of awareness of 
the benefits of BOC training and certification and of utility financial assistance may lead some 
building and business owners to consider the training and certification too costly.  


Four of the five informants indicated that the time commitment required to complete the BOC 
training may be a barrier. Most of the informants were skeptical of the plan to offer “blended 
online training,” saying that online learning is not as effective as classroom learning for BOC 
content.  


3.4. Building Operator Market Size 


We used new data and a revised method to update the MPER #1 estimate of 10,020 in-house 
building operators in the Northwest. Sources documented in MPER #17 suggested that in-house 
operators are common in applicable buildings8 of at least 100,000 square feet but that only about 
5% of buildings 5,000 to 99,999 (and no buildings less than 5,000 square feet) have in-house 
operators. This suggested different approaches for estimating market size in the two building size 
tiers. 


For the large square footage tier, we used the following methodology. We used data based on 
183 cases from our 2013 survey of BOC operators to calculate the mean square footage per 
operator and used data from the CBSA to calculate the total market square footage for that tier. 


                                                 
6  See Appendix D for details. 
7  BOC-Expansion Initiative Market Progress Evaluation Report #1 (Report #E14-277). Prepared by Research 


Into Action, Inc. for Northwest Energy Efficiency Alliance, April 24, 2014. Available at: 
http://neea.org/docs/default-source/reports/boc-expansion-initiative-market-progress-evaluation.pdf?sfvrsn=4. 
See Appendix D, pp. D-2 to D-7. 


8  We excluded groceries and restaurants, which typically use service providers to manage equipment. 
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We then divided the mean square footage into the total market square footage, and multiplied the 
result by 75% (the estimated percentage of building area with in-house operators). This produced 
an estimate of 7,609 operators in that tier.  


From CBSA data, we estimated that there are 48,217 buildings in the smaller tier. Based on the 
assumption that about 5% of buildings in this tier have building operators, we estimated that 
there are 2,411 buildings in this tier with operators. We conservatively assumed one operator per 
building, or 2,411 operators in that tier and, thus, a total of 10,020 in-house operators in the 
regional market. 


Our 2014 survey of non-certified operators added data for 73 buildings of at least 100,000 square 
feet. The combined sample produced a lower mean of 64,967 square feet per operator9, 
increasing the estimate of operators in the large tier to 8,549. The estimate of operators in the 
small tier remained at 2,411, for a total estimate of 10,960 operators in the region. 


The assumption of only one operator per building in the small tier possibly under-estimated the 
total number of operators, as most of the buildings with in-house operators are more likely to 
consist of at least 50,000 square feet. Therefore, we produced an alternative estimate for the 
combined sample by redefining the large tier as buildings at least 50,000 square feet and the 
small tier as those from 5,000 to 49,999 square feet.   


Redefining the large tier produced a new mean of 57,280 square feet per operator and an 
estimate of 13,973 operators in that tier. Redefining the small tier reduced the estimated number 
of buildings in that tier to 42,772. Since that likely excluded most of the buildings with in-house 
operators, we reduced the assumed percentage of buildings with in-house operators to 3%.10 This 
produced an estimate of 1,283 operators in that tier, for a total of 15,256 operators in the region. 


Based on the revised method, we calculated that the percentage of buildings smaller than 
100,000 square feet with in-house operators must be at least 6% to 10%, not 5% as several 
converging lines of evidence suggests (see Appendix D). Therefore, we recommend a 
compromise estimate of 11,261 operators in the large tier (representing the mid-point 
between the two methods’ estimates) and 1,283 in the small tier, for a total of 12,544 in-
house operators. 


For MPER #1, we estimated that there were approximately 1,000 building operators in the 
“facility services” sector, which provide outsourced O&M services. This was based on an 
estimate of 20 such operators with the BOC credential and the estimate (from market informants) 
that no more than 2% of such operators have the BOC credential. The current BOC database 
shows 21 certified and active operators in the facility services sector. Therefore, we continue to 
estimate 1,000 operators in that sector. 


                                                 
9  We weighted the data from certified and non-certified operators to account for the fact that the two samples 


represented different proportions of the applicable populations.  
10  Assuming a minimum of 1% of and maximum of 5%, the 3% figure comes with a possible error of ± 850. 
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3.5. BOC Market Penetration 


Together, NEEC and IBOA have certified 2,351 BOC operators through 2013, of whom we 
estimate up to 5% are retired or deceased, leaving about 2,233 currently employed certified 
operators. That figure constitutes about 18% of the estimated 12,544 in-house building operators, 
slightly lower than we estimated for MPER #1. 


We estimated penetration separately for Idaho/Montana and Washington/Oregon. CBSA 
indicates that Washington/Oregon account for 87% of the regional building area, but it is likely 
that those two states account for a higher percentage than that of all large-tier buildings (see 
Appendix D for details). Under the assumption that Washington/Oregon accounts for 87.5% to 
90% of large-tier square footage, we estimated penetration in Washington/Oregon to be 15% to 
16% and that for Idaho/Montana to be 32% to 38%. 
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4. Findings 


This section summarizes key findings from our review of the program logic model and database 
as well as data collection activities other than those presented in Section 3, Market 
Characterization, and Section 5, ACE Model Assumptions. Following the discussion of those key 
findings, this section summarizes the evaluation’s findings to date relative to the BOC-E MPIs.  


The data sources for these findings are the initiative logic model and associated tables, the NEEC 
BOC database, our survey of non-certified building operators and building and business owners, 
and personal communication with BOC implementation staff. 


4.1. Review of Program Theory and Metrics 


As part of our activities for MPER #1, we reviewed the initiative logic model. To help us 
understand the model, we also reviewed other program documentation. Based on our initial 
review of the logic model, we submitted a draft and revised memo to NEEA, which we 
incorporated as Appendix B of MPER #1. In response to our input, NEEA initiative staff revised 
the logic model and logic model tables. 


For this MPER #2, we examined the revised logic model and tables and current documentation 
(see Appendix A for details). The goal of the review was to assess how Initiative staff responded 
to our prior recommendations about the program logic model into the BOC-E logic model; and 
whether any aspects of the revised BOC-E logic model needed further clarification.  


We believe all of NEEA’s responses were appropriate and improved the logic model. However, 
we do note that four MPIs are stated in terms of a 10% increase in a given student type over the 
2012 baseline. Those are MPIs II (increase in IBOA students), V (increase in students in 
underserved areas), VI (increase in IUOE-member students), and IX (increase in students that are 
federal employees). The concern regarding using a single year’s participation levels as the 
baseline is that some year-to-year fluctuation is to be expected: if participation by any of those 
groups in 2012 was higher than expected from previous trends, that it would be more difficult for 
BOC-E to meet the MPI. On the other hand, if participation was lower than expected, BOC-E 
might meet the strict definition of the MPI even if it did not have an actual impact.  


The regional BOC database does not consistently identify participation in underserved areas, by 
IUOE members, and by federal employees before 2012.11 Therefore, there is no alternative to 


                                                 
11  NEEC began tracking this information in 2012. However, some students that NEEC identified as from 


underserved areas or as IUOE members or federal employees based on 2012 certifications (usually Level 2) had 
received another certification (usually Level 1) before 2012. However, any students that did not receive any 
certification in 2012 or later would not be identified as coming from any of those groups. Therefore, we can 
identify some pre-2012 students as belonging to one or more of these groups, but we cannot do so consistently. 
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using 2012 as the baseline, but NEEA should take into consideration the possibility of higher-
than-average or lower-than-average participation in 2012 when interpreting findings. 


In the case of IBOA students, an alternative approach would be to define the baseline as the 
average over the few years (e.g., five years) up to 2012. We have adopted this approach in 
Section 4.4. Note, however, that the database does not consistently identify the education 
provider. Instead, we must assume that students with work addresses in Idaho or Montana are 
IBOA students. (This may not always be the case, as the most convenient training location for 
some Idaho or Montana operators may be in Oregon or Washington.)  


4.2. Review of Program Database 


For this evaluation, Research into Action developed a combined dataset of NEEC and IBOA 
certificants, containing records on the 2,351 individuals employed in NEEA territory that had 
received certification since 1996. 


4.2.1. Methods 


From datasets that NEEC and IBOA had provided up to February 10, 2014, we created a 
combined dataset. Together, with staff from NEEA and NEEC, we carried out an extensive 
QA/QC review, which included identifying and removing duplicate records. The final combined 
2013 dataset included records of 2,351 individuals employed in NEEA territory that had received 
certification since 1996. 


Each record in the combined regional BOC database includes information about the certificant 
and his/her employer as well as the years of certification and expiration of BOC Level 1 and 
Level 2 certifications. As maintaining certification requires annual renewal, the year of 
“expiration of certification” is the year following the last year of renewal or the year of 
certification if the certificant did not renew certification.  


We calculated the number of new and retired BOC certificants for each year from 1997 through 
2013. For any given year, new BOC certifications are those certified for the first time in that year 
and retired certificants are those who have not received certification or renewal (Level 1 or Level 
2) within the previous five years (the assumed measure life of the certification). We calculated 
year-by-year cumulative totals of active BOC certificants as the sum of those that had received 
certification up to and including that year minus the total number of retired certificants up to and 
including that year. (Appendix B provides details on the database analysis.) 


4.2.2. 2013 New and Total Active Certificants and Renewals 


In 2013, we identified 165 individuals that received certification (111 through BOC-E) for the 
first time and 114 certificants whose savings had retired. In addition, there were 17 individuals 
who reported work retirement or were deceased before their savings would have retired and eight 
who were unemployed. We did not count those 25 individuals as currently active certificants. In 
all, BOC has certified 2,351 individuals in the Pacific Northwest since 1996, of whom 1,420 can 
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currently be counted as active certificants. Table 5 shows the counts of total certified, total 
inactive, and total active certificants by state. 


Table 5. Count of Total Certified, Total Inactive, and Total Active through 2013, by State 


State Total Certified Total Inactive* Total Active 


Washington 1,330 506 824 


Oregon 492 202 290 


Montana 304 93 211 


Idaho 225 130 97 


Total 2,351 931 1,420 


* Inactive included those whose savings have retired because it has been at least five years since their 
certification expired as well as those who retired from work or were deceased before their savings retired and 
those who were unemployed in 2013. 


The number of new certificants decreased from 233 to 165 between 2012 and 2013 while, in that 
time period, the number of certificants with retired savings increased from 70 to 114. As a result, 
the Northwest experienced a net gain of 51 active BOC certificants in that interval, compared to 
a net gain of 163 between 2011 and 2012. Yearly fluctuations in the number of new certifications 
and retirements are not uncommon. Figure 2 shows the annual percent increase in the number of 
active certificants together with a rolling five-year average in the annual increase. The rolling 
five-year averages show a slight increase from 4% over the five years ending in 2009 to 7% for 
the five years ending in 2012 and 6% for the five years ending in 2013.12 


                                                 
12  As noted above, there were 25 BOC certificants who withdrew from the workforce at some point before 2013. 


We could not determine exactly when each one withdrew, so we assumed for the purpose of this analysis that 
five withdrew from the workforce in each of the five years from 2018 to 2012. 
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Figure 2. Annual Percent Increase (Year-by-Year and Five-Year Rolling Average) in Number of Active 
Certificants, 2004-2013 


 


Figure 3 shows trends in renewal rates, again using five-year rolling averages. The first graph 
shows the renewal rate of all certificants that were eligible to renew in each five-year period. For 
example, of all certificants that might have renewed in 2000 through 2004, 59% did so. This 
graph shows a downward trend, with lower percentages of certificants renewing in later years 
than in the earlier years. The second graph shows total renewal rates for each five-year 
certification cohort. This graph shows lower renewal rates for more recent certificants, compared 
to those that received certification in the earlier years. Thus, the downward trend in renewal rates 
appears to have resulted from lower renewal among recent graduates (rather than, say, a recent 
change in the renewal rates of continuing certificants). This suggests that efforts to communicate 
the importance of renewal among new graduates may be more important than efforts targeting 
repeated renewal among continuing certificants. 
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Figure 3. Five-Year Rolling Average Renewal Rates – By Renewal Years and Certification Years* 


* The second graph ends with the 2007-2011 cohort because it is not possible to determine whether or not 
someone from the 2012 class renewed until after the end of 2014. 


4.2.3. Attributes of BOC-E Certificants 


The 2013 BOC database includes information on membership in one of three BOC-E special 
classes and one of four initiative-targeted or -tracked groups – collectively, referred to as BOC-E 
“attributes.” The three special classes are those formed through the Initiative’s outreach to large 
employers (Large Employer); those held in previously underserved areas (Underserved); and 
those that incorporate online modules (Online). The four targeted or tracked groups are: 
certificants that received training from the International Union of Operating Engineers (IUOE); 
returning veterans who served in Afghanistan or Iraq (2001 to 2012); federal employees; and the 
unemployed. (When NEEA launched the BOC-E initiative, it targeted veterans and unemployed 
trainees. Currently, BOC-E does not target these two groups but still tracks them in the BOC 
database.) NEEA initiated a strategy change based on the priority of building market demand for 
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BOC and exiting the market one year earlier than planned. The strategy around returning 
veterans and unemployed was a lower priority and thus was dropped. 


As of 2013, a total of 221 individuals fit into one or more of the above special classes or groups, 
of whom 197 received BOC certification for the first time in 2012 or 2013. The other 31 had 
received BOC certification prior to 2012 but received an additional certification through BOC-E 
(typically Level 2) in 2012 or 2013.  


Table 6 shows counts for the various attributes of BOC-E certificants, including the percentage 
that certificants with each attribute comprise of all BOC-E students, the percentage they 
comprise of all 2012-2013 NEEC students and of all 2012-2013 regional BOC students. As 
individuals may possess more than one of the attributes found in the table, the total of the line 
items may exceed the total of unique BOC-E certificants. 


Table 6. BOC Expansion Attributes; Multiple Selections Allowed 


Attribute Type Count 


Percent of  
BOC-E 


Students* 
(n = 221) 


Percent of All 
2012-2013 NEEC 


Students 
(n = 326) 


Percent of All 
2012-2013 BOC 


Students 
(n = 398) 


Large Employer 126 57% 39% 32% 


Underserved 76 34% 23% 19% 


Online Class 12 5% 4% 3% 


Any Special Class 187 85% 57% 47% 


IUOE is Education Provider 10 5% 3% 3% 


Returning Veteran (2001-2012) 8 4% 2% 2% 


Federal Employee 4 2% 1% 1% 


Unemployed 24 11% 7% 6% 


Any Targeted Group 45 20% 14% 11% 


Any BOC-E Attribute 221 100% 68% 56% 


*All BOC-E students were in the 2012-2013 cohort. 


4.3. Survey of Non-Certified Operators and Building/Business Owners 


In January and February 2014, Research Into Action conducted an online survey of 188 building 
owners, business owners, and building operators located primarily in Oregon and Washington. 
The purpose was to provide market data from building and business owners and managers with 
building operations staff as well as from the operators themselves. As Table 7 shows, some 
building operators supervised other operators, while some surveyed owners and officers did not 
directly supervise building operators. 
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Table 7. Distribution of Survey Respondents by Position and Management/Supervision of O&M Staff 


 Managed or Supervised 
O&M Staff 


Did Not Manage or 
Supervise O&M Staff 


Total 


Owners and Officers 55 11 66 


O&M Staff 103 19 122 


Total 158 30 188 


The survey assessed job descriptions and firmographics; awareness and familiarity with BOC; 
training received; factors affecting decisions about training staff; attitudes toward BOC 
certification and maintenance and staff retention; and perceived barriers to taking BOC training. 


Results indicated that building operators are interested in the certification but employer support 
is critical for them to take action. Employers generally support technical training for their 
building operator staff but were not likely to support BOC certification and maintenance. Three 
possible avenues for increasing employer support for BOC certification are: 1) utility 
engagement; 2) tying training to staff satisfaction and retention; and 3) developing messaging 
that cites the employer-reported benefits of BOC training. Moderate knowledge transfer from 
BOC-credentialed staff to others suggests an additional benefit of BOC training while also 
suggesting that supporting BOC training and certification for additional staff can produce 
increased benefits. 


We presented our findings in a memo to NEEA on February 28, 2014, included in this MPER as 
Appendix C. 


4.3.1. Methods 


Research Into Action staff drafted the survey to assess the research questions identified in 
consultation with NEEA staff.  


We implemented the survey through email invitations to a subset of the Northwest Energy 
Efficiency’s Council (NEEC) BOC contact list and to a media organization’s subscriber list. The 
NEEC list of 7,488 building operations and facilities management contacts was the largest and 
most comprehensive list of building operations and facility management contacts we could 
identify. We removed BOC students and duplicate records from the list, leaving 3,013 names.  


Trade Press Media Group, Inc., a media company serving the building operations and facility 
management industry, sent the invitation once to a list of 1,851 Pacific Northwest subscribers to 
two of the company’s professional journals. To address likely overlap in the NEEC and Trade 
Press lists, we first sent the email invitation and two reminders to the NEEC list. We then asked 
Trade Press to send the invitation to its list with a statement that they should not take the survey 
if they already responded to our invitation. Trade Press sent no additional reminders. We then 
sent a third reminder to the NEEC list. 


A total of 188 respondents completed the survey. All but eight of the responses came from the 
NEEC contact list, and most responses were from Washington and Oregon. 
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4.3.2. Respondent Roles and Responsibilities 


Of the 188 survey respondents, 66 were building or business owners or officers and 122 were 
employees below the level of company officer (“building operators”).  


 Of the 66 owner or officers, 55 said they manage building operations staff; the other 11 
reported either that they did all the O&M work themselves (6) or they used an O&M 
service provider (5).13  


 Of the 122 operators, 103 said they manage other O&M staff.  


Between the 55 owner/managers and 122 building operators who manage other operators, a total 
of 158 respondents (84% of the total sample) managed O&M staff.  


One-third of the 158 “owner/managers” (n = 54) reported that at least one building operator they 
managed had the BOC credential. Information on respondents’ roles and responsibilities and 
BOC status of employees allowed the survey to target specific questions appropriately.  


The sample sizes for the owner/managers without BOC staff (n = 104) and for the building 
operators (n = 122) provide responses with greater than 10% precision at greater than 90% 
confidence.14 The sample size for owner/managers with BOC staff (n = 54) is smaller, but so is 
the pertinent population. We estimate the survey sample provides at least 11% precision at 90% 
confidence (see Appendix C for details). 


The 122 operators provided additional information on job descriptions. As Table 8 shows, two-
thirds indicated they were a property or facility director, manager, or supervisor.  


                                                 
13  A total of 19 of the 66 owners and officers reported that they themselves did O&M work, with additional staff 


(13) or by themselves (6). As such, they can be considered building operators as well. For the purpose of 
describing survey results, however, we are not referring to them as building operators. 


14  When drawn from an infinite population, a sample of at least 68 provides 10% precision at 90% confidence for 
data expressed in percentages or proportions, which describes nearly all the data from this survey. 







BOC-Expansion Initiative Market Progress Evaluation Report 


 Findings | Page 22 


Table 8. Employee Job Descriptions (Multiple Responses Allowed; n = 122) 


Job Description 


O&M 
Managers
(N = 103) 


Other 
Employees 


(N = 19) 


All Employees 
(N = 122) 


Count Percent 


Property or facility director, manager, or supervisor 77 4 81 66% 


Electrician or other mechanical/technical staff 20 12 32 26% 


Other manager, team leader, supervisor position 27 2 29 24% 


Custodial Manager or Supervisor  21 1 22 18% 


Engineer 19 3 22 18% 


Custodian/ Custodial staff 3 2 5 4% 


General contractor 2 1 3 2% 


Survey question:  Building operations and maintenance staff have a wide range of job titles or descriptions. 
Which of the following describe your job or are included in your job title? Please check all that apply. 


4.3.3. Work Environment 


Respondents represented a wide range of employer types, with Government and K-12 School the 
most commonly identified. As Figure 4 shows, the distribution of employer types was similar to 
that in the list of 3,013 NEEC contacts that we invited to take the survey. The sample also was 
similar to the regional population of BOC-certified operators. Two notable differences is that the 
survey sample had relatively fewer government employees than the BOC population (21% vs. 
30%) and relatively more operators in the “other” employer category, which includes office, 
retail, warehouse, mixed use, and miscellaneous employer types (22% vs. 9%).  


The 122 surveyed operators reported working mainly in large (more than 50,000 square feet) 
buildings and were largely “in-house” operators rather than a third-party service provider.15 Two-
thirds reported that the building or buildings they worked in comprised at least 100,000 square 
feet of conditioned space, half of whom reported the workplace (including multiple buildings16) 
comprised at least 500,000 square feet. 


Respondents varied in terms of the number and distribution of buildings they worked in: about 
two-fifths reporting multiple locations of often more than 10 buildings, while about one-third 
reported a complex of usually 10 or fewer co-located buildings and about one-fifth reported 
working in a single building. 


 


                                                 
15  Of the 122 building operators, 47 (39%) responded “yes” to the question: “Does your business or organization 


provide operations and maintenance services to other businesses and buildings?” 
16  The survey first asked which of several options best (single building, complex of buildings at a single location, 


buildings at multiple locations, etc.) described their work environment. If a respondent reported working in a 
complex or multiple locations, the survey asked how many buildings the respondent worked in. 
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Figure 4. Comparison of Non-Certified Operator Sample (n = 188), Sample Frame (n = 3,013), and BOC Regional Population (n = 1,425) on Type of 
Employer a 


 
a “Other” employer types included office, mixed use, retail, warehouse, and a variety of other types that each represented a small percentage of respondents. 
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Respondents also varied regarding how many other building operators they reported at their 
worksites: about one-third reported five or fewer operators, with the remainder equally split 
between those reporting six to 10, 11 to 25, and more than 25. 


About two-thirds of the 66 surveyed business owners or officers reported the number and size of 
buildings their company owns or leases and the number of building operators they employ. Of 
those, about half reported their company owns or leases more than 10 buildings and about two-
thirds reported total building area of at least 100,000 square feet.  


4.3.4. Awareness, Familiarity, and Experience with BOC 


One goal of the survey was to assess the perceived value of the BOC credential among those 
with certified staff. Therefore, the survey asked respondents whether they themselves had such 
training or certification and, if they managed O&M staff, whether any staff had it: 12% of all 
respondents (n = 188) reported they had the credential and 18% of those who managed operators  
(n = 158) reported a staff member had it. In all, 28% of all respondents reported either they or a 
staff member had the credential. 


Among respondents that did not have the credential or have staff with the credential, about three-
quarters (73%) said they had heard of BOC: 60% reported they knew at least some details about 
BOC and about one-quarter said they knew a lot about it. 


One-fifth of the 54 respondents who employed or managed operators with BOC training reported 
they did not know a lot about BOC. There may thus be value in working to improve awareness 
and understanding of BOC even among those with BOC-trained staff. 


4.3.5. Non-BOC Training and Certifications 


The survey investigated the types of non-BOC training and/or certifications that respondents or 
their staff had received in the previous five years. Three-fifths (61%) of the 188 respondents 
reported taking non-BOC training or receiving a certification or other type of credential in that 
time frame. The training they reported was fairly evenly distributed across a range of topics 
covering general maintenance or sustainability as well as specific equipment types (most 
frequently electrical equipment, systems and controls, boilers, and HVAC). 


Fewer respondents (n = 55) identified a specific training source or credential, such as a specific 
certification (e.g., Certified Energy Manager) or licensure; of those, about half (15% of all 
respondents) identified training or a credential from a professional association, such as the U.S. 
Green Building Council, BOMI International, or the Association of Energy Engineers. Two-
fifths (12% of all respondents) reported having a specific State licensure. About one-sixth (5% of 
respondents) identified a federal government agency (the U.S. Environmental Protection 
Agency, the Occupational Safety and Health Administration, the U.S. Department of 
Transportation) as the source of their training or credential. Finally, nine percent of respondents 
identifying a specific training (three percent of all respondents) identified private organizations, 
including utilities. 
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4.3.6. Support for O&M Certification and Maintenance 


Asked about the types of support their company provides building operators to obtain and 
maintain appropriate certifications, about three-quarters said they encourage certification, would 
pay at least part of the expenses, and would allow paid time off for the training. They were 
slightly less likely to say they encourage maintenance of certification, but about as likely to say 
they would pay expenses and provide paid time off for maintenance-related activities. 


To follow up, the survey identified eight skill areas covered by BOC training, and asked 
owners/managers how important each area would be in a decision to send a member of their 
building operations staff to BOC training or, for those with BOC-credentialed staff, how 
important they were in the decision to send staff for training. Respondents rated each item on a 
scale of 1 (not at all important) to 5 (extremely important). 


From 61% to 75% of respondents gave a high rating (a 4 or 5 rating) to each item, indicated that 
they generally valued all of these skill areas. The most highly rated training areas related to 
HVAC and identification of low-cost operations improvements, suggesting possible areas of 
focus in marketing of BOC. Responses did not differ by whether or not the respondent had BOC-
certified staff. 


However, despite indicating that they value the skills that BOC provides, only about one-quarter 
of owners/managers without BOC staff indicated it was highly likely they would provide support 
for BOC certification and maintenance, and about half reporting a low likelihood they would pay 
fees or travel expenses.17 Similarly, only 13% indicated it was likely that they or one of their 
O&M staff would undertake BOC training within the next 12 months, compared to 57% who 
rated it unlikely. 


Three-quarters said they would be more likely to send staff to BOC training if their utility paid 
50% of the training fee, and nearly half said they would be “significantly more likely” to do so.  


4.3.7. Employee Likeliness of Attending BOC Training 


The survey briefly described the BOC training and certification process to building operators 
without the credential (n = 116). Respondents were then asked how likely they would be to take 
the training under three scenarios: 1) they had to do it on unpaid time and had to pay all the 
expenses themselves; 2) their employer gave them paid time off to take the training but they still 
were responsible for all costs; and 3) their employer gave them paid time off and paid all the 
costs.  


As Figure 5 shows, two-thirds of these respondents said they would be not at all likely to take the 
training if they had to do it on unpaid time and pay all the costs, while about half said they would 
be extremely likely to take the training if their company gave them time off for the training and 
paid all the costs. 


                                                 
17  Respondents rated the likelihood of providing each type of support from 1 (not at all likely) to 5 (very likely). 
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Figure 5. Likelihood of Taking BOC Training – Non-BOC Employees (n = 116) 


 


When asked what factors would most likely prevent them from taking the training, their answers 
mirrored the above: cost and lack of time to take the training were the most frequently reported 
barriers (Figure 6). However, about one-third of respondents indicated that they were not 
convinced that BOC training would provide any job benefit and about one-quarter said they 
already had the skills that BOC training would provide. 


Figure 6. Barriers to Taking BOC Training – Employees without BOC (n = 116) 
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4.3.8. Benefits of BOC Training 


The survey asked the 54 respondents who reported they had staff with the BOC credential about 
the benefits of BOC training and the degree to which their certified staff had transferred the 
knowledge gained from training to other O&M staff. The most commonly identified benefit 
(selected from a list) was more effective problem-solving, followed closely by increased 
equipment efficiency and lower energy bills (Figure 7). This suggests a chief benefit is the ability 
to respond to emerging problems rather than just performing better at “business as usual.”  


Figure 7. Benefits of Employing BOC Credentialed Staff (n = 54) 


 


Nearly three-quarters of respondents indicated that BOC-credentialed staff transferred their 
knowledge to other staff at least “somewhat,” about one-quarter reporting they had transferred 
knowledge “to a large degree.” The fact that just one-quarter of respondents reported a large 
degree of knowledge transfer may suggest receptivity to the idea of having multiple staff trained. 


4.3.9. Staff Retention 


Finally, since much research has linked employee training either directly or indirectly with staff 
retention, the survey addressed the value of staff retention.18 The survey asked all respondents 
who reported they supervised any O&M staff (n = 158) how problematic it would be to lose a 
senior O&M employee and, if that happened, how long it would take to replace the lost 


                                                 
18  Research shows that employers often use training programs as a staff retention mechanism (CIPD, 2009; 


Mulder 2001; Hallier and Butts, 1999). Tseng and Wallace (2009), Brum,(2007), Martin (2003), Ranft and Lord 
(2000) reported evidence of a direct relationship between providing training opportunities and staff retention, 
while Acton and Golden (2002) reported an indirect relationship, with training positively related to job 
satisfaction, which is positively related to retention. Tharenou et al. (2007) reviewed 14 studies, four of which 
found a direct relationship between training and staff retention, while the others found indirect relationships. 
See Appendix G for full citations. 
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employee. Respondents rated the impact of losing a senior O&M employee on a scale from 1 
(not at all problematic) to 5 (extremely problematic). 


For about two-thirds of respondents, losing a senior O&M employee would be problematic (a 4 
or 5 on the 1-to-5 scale; Figure 8). Half the respondents could not say how long it would take to 
replace a senior O&M employee, but more than half of the remaining respondents said it would 
take more than two months (Figure 9). Taken together, these findings suggest that a message 
effectively tying BOC certification to employee retention may induce owners and managers to 
offer the training to their staff. 


Figure 8. How Problematic Losing a Senior O&M 
Employee Would Be (n = 158) 


Figure 9. How Much Time It Would Take To 
Replace a Senior O&M Employee (n = 158) 


4.3.10. Survey Summary and Conclusions 


Respondents represented a range of work environments, employer types and sizes. Generally, 
they appear to be similar to the population of BOC-credentialed operators. Most respondents 
were at least somewhat familiar with BOC, and about one-quarter either had or had staff with the 
credential. 


Results indicated that, in general, employers support technical training and certification for their 
O&M staff. Majorities reported support for O&M certification and maintenance and described 
training histories that covered a variety of general maintenance or equipment-specific topics, 
offered through professional associations, state licensure agencies, federal agency, or private 
providers. Similar majorities also indicated that most of the BOC training topics (particularly 
low-cost operations and HVAC-related) would factor in decisions about sending staff to BOC 
training. 
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Staff would be very likely to take the training if the company provided time off and paid costs, 
but not otherwise. Other factors, like inconvenient class schedule, lack of someone to take on 
their work responsibilities, and lack of belief in the job benefit, offer moderate barriers. 


Despite the general support for training and certification, however, owners’ and managers’ 
responses suggested that those without BOC staff were not highly likely to support BOC 
certification and maintenance. Two possible interpretations are that: a) the respondents have 
some particular reason for not wanting to support BOC certification and maintenance; or b) 
respondents found it easier to state that they (or their companies) supported training when we 
worded the question in the abstract than to commit to a particular training program. It may be 
that, in answering the more generally worded question, respondents envisioned briefer (e.g., one- 
or two-day) training events, rather than BOC’s seven day-long modules. 


Three findings suggest possible ways to encourage owners and managers to support BOC 
certification and maintenance. First, owners and managers said they would be much more likely 
to provide the support if their utility covered half the training fee, so broadening utility support 
for training may be important. Second, findings suggest that staff retention is an important issue. 
As noted above, much research ties provision of training opportunities to employee satisfaction 
and retention. Therefore, messaging that effectively communicates the training-satisfaction-
retention link may motivate employers to support BOC training. Third, large majorities of 
owner/managers with BOC staff endorsed several benefits of BOC training, particularly more 
effective problem-solving, suggesting possible messaging content for marketing. 


A final finding of interest is that owners and managers with BOC staff reported that knowledge 
transfer was moderate. While this points to an additional benefit of supporting BOC training, the 
fact that respondents generally did not report high levels of knowledge transfer suggests that 
there may be added benefit of training additional staff. This suggests a possible opportunity to 
appeal to current employers of BOC-credentialed operators to increase their benefits by 
supporting training and certification for additional staff. 


4.4. Market Progress Indicators (MPIs) 


This subsection summarizes the evaluation’s findings to date relative to the 11 BOC-E MPIs.  
The initiative has so far achieved, or is near to achieving, three MPIs:  


 IUOE became a BOC Approved Provider in February of 2013 (MPI III). It is near to 
achieving two others: 


 NEEA staff completed a Utility Engagement Plan (MPI IV) in 2013, and has revised 
it in 2014 with input from utilities. 


 GSA has notified NEEC of its status as a GSA Contract Partner (MPI I). 


Progress on other MPIs so far includes: 


 MPI V: 45 students from underserved markets in 2013, 41 from Washington and Oregon 
and four from Idaho and Montana. 
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 MPI VI: 10 students who are IUOE members in 2013, 8 from Washington and Oregon 
and two from Idaho and Montana. 


 MPI XI: At least five regional utilities now support or leverage BOC in their energy 
efficiency programs. 


Four MPIs, including two of the above, are stated in terms of a 10% increase in a given student 
type over the 2012 baseline: II (increase in IBOA students), V (increase in students in 
underserved areas), VI (increase in IUOE-member students), and IX (increase in students that are 
federal employees). As noted in Section 4.1, year-to-year fluctuation in participation by any 
group is to be expected: if 2012 participation by any groups was unusually high or low, then it 
would not be an appropriate baseline for comparison. A better approach would be to define the 
baseline using data for the years up to 2012, but this is possible only for MPI II, as explained in 
Section 4.1.  


With the above caveat, the 2013 participation by students in underserved areas was nearly double 
that in 2012, but the 2013 participation by IUOE members was at about the 2012 level. 


We will work with initiative staff to resolve these issues and to establish appropriate baselines. 


Table 9 shows the 11 MPIs, the outcome associated with each, the timeframe in which the BOC 
implementation team expects the outcome to occur, the data source the program logic model 
specifies for assessing progress, and a brief summary of the evaluation’s findings so far. 
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Table 9. BOC-E Initiative Market Progress Indicators (MPIs) 


 MPI # Outcome Time Frame MPI Data Source Evaluation Findings 


I BOC is an approved 
training provider for 


GSA 


Short term  
(1-3 years)1 


BOC listed on GSA training 
provider roster. 


GSA's published list of 
approved training providers 


NEEC is a GSA Contract Partner.19 


II Increased 
participation by 
IBOA members 


Medium term  
(3-5 years) 


10% increase in IBOA 
certificants over 2012 baseline 


by Dec. 31, 2015 


NEEC database & IBOA 
data for baseline 


The number of 2013 known or assumed 
IBOA trainees (16) is just over one-third 
of the 2012 number (45).20 It is possible 
that the available BOC dataset does not 
include all IBOA trainees from 2013. 


III IUOE becomes a 
BOC Approved 


Provider 


Short term  
(1-3 years) 


Signed AP agreement by NEEC 
and IUOE. 


NEEC’s signed agreement IUOE became a BOC Approved Provider 
on February 28, 2013 (Source: “IUOE 


Approved Provider Letter_RTC,” on the 
NEEA SharePoint folder.) 


IV Utility Engagement 
Plan 


Short term  
(1-3 years) 


Utility Engagement Plan 
accepted by NEEA management 


NEEA Sharepoint BOC E 
page (link to utility 
engagement plan) 


Completed in 2013, and revised with 
input from utilities.  


V Increased 
participation by 


operators in 
underserved markets  


Medium term  
(3-5 years) 


10% increase in certifications 
by operators in underserved 


markets, over 2012 baseline, by 
Dec. 31, 2015 


NEEC student database: 
count students associated 


with “underserved markets” 


There were 45 underserved students in 
2013, 41 from Washington and Oregon, 


compared to 25 in 2012 and 6 before 
2012 (all from Washington and Oregon). 


VI IUOE-member 
operators become 


BOC certified 


Medium term  
(3-5 years) 


10% increase in 
certifications by IUOE-member 


building operators over 2012 
baseline by Dec. 31, 2015 


NEEC student database: 
year over year count of 
students associated with 
"IUOE" association type 


There were 10 IUOE-member students in 
2013, 8 from Washington and Oregon, 


compared to 13 in 2012 and 8 in 2011 (all 
from Washington and Oregon). 


Continued 


                                                 
19 Source: https://intranet.neea.org/Initiatives/BOCE/Lists/InitiativeDocuments/2014-15%20ANSI%20Milestones.docx. 
20  The available BOC data does not identify whether IBOA or NEEC is the trainer for 18 2012-2013 BOC trainees with ID/MT work addresses and 70 with 


WA/OR work addresses. The data file identifies identifies IBOA as the trainer in 59% of all other cases with ID/MT work addresses and 0.6% of cases with 
WA/OR work addresses; applying those percentages to the 88 records with unidentified trainer, we estimated that that IBOA was the trainer for 11.  
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 MPI # Outcome Time Frame MPI Data Source Evaluation Findings 


VII BOC program 
operates in 


alignment with 
ANSI/ISO/IEC 


17024 for one year 
prior to applying for 


standard 


Medium term  
(3-5 years) 


Demonstration of a firewall 
between training and exam at 


NEEC by September 30, 2014. 


NEEC Organizational 
Chart and business plan: 


evaluator to review to 
determine whether in 


alignment. 


The NEEC Board of Directors approved 
the formation of an Advisory Board for 
BOC alignment with and application for 


ANSI/ISO/IEC Accreditation in its 
September 10, 2013 meeting. 


VIII BOC exam is 
authorized under 


ANSI 17024 
standard 


Long term  
(5-10 years) 


Signed letter of authorization by 
June 1, 2017 


ANSI-authorized providers 
posted on ANSI website 


(give URL) 


NEEC will continue seeking ANSI 
accreditation for BOC (Source: “ANSI 
Legal Issues Memo,” dated March 25, 
2013, located on the NEEA SharePoint 


folder.)  


IX Increased 
participation by 


operators employed 
in the Federal sector 


Long term (5-10 
years) 


10% increase 
in certifications by Federal 


building operators over 2012 
baseline by June 30, 2016. 


NEEC student database: 
year over year 


count/comparison of 
students associated with 


"Federal" association type 


As of 2013, there were 6 “Federal” 
students in the NEEC database (2% of 


the 2012-2013 BOC Cohort). 


X Increased demand 
and preference for 


credential by 
employers and 


operators 


Long term  
(5-10 years) 


Certification rate increases from 
75% to 85%. 70% annual 


certification renewal rate, by 
12/31/2016. 


NEEC student database: 
count renewals 


71% of BOC students certified through 
2013. 54% of certificants that might have 


renewed through 2013 did so. 


XI Region’s utilities 
support/leverage 


BOC into their EE 
portfolios 


Long term  
(5-10 years) 


Ten region utilities 
leverage/support BOC in their 


EE programs 


NEEC to survey NW 
region utilities for 


leverage/support of BOC in 
EE programs OR query 
from NEEC database. 


As of 2013, five regional utilities 
supported or leveraged BOC in their 


programs.  
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5. ACE Model Assumptions 


For MPER #1, we used data from a survey of BOC-credentialed building operators to estimate 
per-operator electric and gas savings to compare with the input assumptions of the BOC-E ACE 
Model. A recent re-analysis of data from that survey indicated that BOC operators, on average, 
save 4.27% in electricity consumption and 6.26% in natural gas. Operators’ self-reports of the 
influence of BOC training on their O&M practices indicated that, on average, BOC training was 
responsible for just over half of that reduced energy consumption. Thus, we estimated that BOC 
training was responsible for a 2.03% reduction in electricity and a 3.58% reduction in gas.  


For the current MPER, we used the energy consumption and savings analysis from surveyed 
non-certified operators as a control group for the BOC-certified operators, providing an 
alternative approach to estimating BOC’s share of savings from the certified operators. We 
presented our findings in a memo to NEEA on April 25, 2014, included in this MPER as 
Appendix E. 


Our findings demonstrated that BOC training results in electricity savings for several equipment 
types and likely produces overall electricity savings, compared to the savings achieved by non-
certified operators. Overall, the results indicated BOC-attributable savings for natural gas and 
electricity were close to those we reported in BOC-E Market Progress Evaluation Report #1 
(MPER #1).21  Based on that finding, we recommend no changes to the current ACE Model 
assumptions. The study also found that BOC training produces greater savings for some 
equipment types than others, which may suggest areas to investigate possible adjustments in 
training. 


The sections that follow present: the methodology for the current research, including survey 
implementation, survey data preparation and analysis, and the research results. 


5.1. Methods 


Research Into Action conducted an online survey of building owners, business owners, and 
operations and maintenance (O&M) workers. As part of that survey, we assessed the O&M 
practices of 84 O&M workers, and the impact of those practices on energy consumption, using 
the same methods that we used in the 2013 survey of BOC certificants. We summarize the 
methods below; details are in Appendix E. 


                                                 
21  BOC-Expansion Initiative Market Progress Evaluation Report #1 (Report #E14-277). Prepared by Research 


Into Action, Inc. for Northwest Energy Efficiency Alliance, April 24, 2014. Available at: 
http://neea.org/docs/default-source/reports/boc-expansion-initiative-market-progress-evaluation.pdf?sfvrsn=4 
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5.1.1. Survey Implementation 


We implemented the survey through email invitations to a subset of the Northwest Energy 
Efficiency’s Council (NEEC) building operators contact list and to a media organization’s 
subscriber list. The NEEC list of 7,488 building operations and facilities management contacts 
was the largest and most comprehensive list of building operations and facility management 
contacts we could identify. We removed BOC students and duplicate records from the list, 
leaving 3,013 names.  


Trade Press Media Group, Inc., a media company serving the building operations and facility 
management industry, sent the invitation once to a list of 1,851 Pacific Northwest subscribers to 
two of the company’s professional journals. To address likely overlap in the NEEC and Trade 
Press lists, we first sent the email invitation and two reminders to the NEEC list. We then asked 
Trade Press to send the invitation to its list with a statement that they should not take the survey 
if they already responded to our invitation. Trade Press sent no additional reminders. We then 
sent a third reminder to the NEEC list. 


5.1.2. Survey Responses 


In total, 114 O&M workers from Washington or Oregon responded to the survey, all but three 
coming from the NEEC contact list. There were no duplicate responses. As the goal was to 
compare estimated savings to those from the survey of BOC certificants, all of whom worked in 
Oregon and Washington, we removed the few responses we received from Idaho and Montana.  


Ten respondents reported being BOC-certified. We reclassified them as BOC-certified operators 
for the purposes of calculating energy savings. Of the remaining 104 non-certified O&M 
workers, 84 provided sufficient data to assess energy savings (therms, kWh, or both). Those who 
provided usable data were similar to the overall O&M worker sample in reported work title, 
employer type, and number of O&M at their workplace. The final sample size delivers at least 
90/10 confidence/precision for the descriptions of individual O&M practices. 


5.1.3. Calculating Respondents’ Energy Savings 


The Research Into Action team estimated energy savings for each survey respondent with the 
methods we established for the 2013 survey of BOC-certified operators, documented in detail in 
MPER #1 and summarized here. We did not re-analyze the savings for the individual BOC-
certified respondents from the previous survey, but we added the 10 survey identified 
respondents as BOC-certified operators to the certified operator sample. 


The survey assessed building or facility size, location, and end-use type. For each respondent, we 
calculated a baseline energy consumption value based on those characteristics and energy usage 
intensity (EUI) data from the 2009 CBSA.22 The baseline represented what the building or 


                                                 
22  The 2009 CBSA data were the most recent available at the time of analysis. 
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facility’s energy consumption would be if it were operated with standard building operations 
practices.23 


The survey asked respondents about their O&M practices relating to nine equipment types that 
the BOC curriculum addresses: boilers; chilled water systems; economizers and ventilation 
control; compressed air; fans and air distribution; domestic water heaters; lighting; pumps; and 
motors. The survey first asked which of the types they were responsible for and then asked a 
series of questions about their O&M practices for each equipment type that a respondent 
identified.  


Our team used engineering analyses, together with a savings database built from extensive 
retrocommissioning evaluation experience, to calculate the energy savings (electricity as well as 
natural gas) that would result from respondent’s self-reported O&M practices.24 


We identified outliers in both the certified and non-certified operator group based on calculated 
therm and kWh savings percentages. Since respondents reported responsibility for varying 
numbers of equipment types, we identified outliers for each equipment type and excluded 
respondent from fuel-specific savings analyses if any of the equipment-specific savings values 
for a fuel type were outliers. In total, we excluded six non-certified respondents from kWh 
savings, one of whom we also excluded from therm savings. We excluded nine BOC-certified 
respondents as outliers for kWh savings and one as an outlier for therm savings. 


5.1.4. Controlling for Possible Confounding Factors 


The certified and non-certified operator samples differed in several respects: 1) a high percentage 
(82%) of non-certified operators reported they managed other O&M staff, while just under half 
the certified operators did so; 2) non-certified respondents were somewhat less likely to have 
government employers and they tended to have smaller workplaces; and 3) the non-certified 
operators reported responsibility for more equipment types, on average, than certified ones and 
so had more opportunities to report energy savings. These differences could affect the savings 
estimates, complicating the interpretation of a direct comparison of savings. 


We addressed these potential confounding factors by, first, restricting analyses to operators 
classified as managers and then weighting the data based on employer type and facility size, 
effectively removing the employer type and size differences between the two groups. We then 
compared the two groups on equipment-specific savings percentages and used those comparisons 
to estimate the relative difference between the two groups over all equipment types. Finally, we 
used that relative difference to estimate what the savings would be for non-certified operators if 
they had the same equipment responsibilities as the certified operators. 


                                                 
23  The baseline is based on CBSA data, which are the product of a representative sample of buildings. Therefore, 


by definition, the CBSA-based consumption represents “standard” (or average) building operations practices. 
24  See Appendix E for details of the methodology. 
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5.2. Results 


Table 10 shows the results of the analyses described in the preceding section. Columns A and C 
of the table show the mean equipment-specific energy savings for each fuel type, calculated for 
the BOC-certified and non-certified operators, respectively. In calculating these percentages, we 
included only those respondents who reported responsibility for the relevant equipment type. For 
each comparison, we calculated the mean savings percentage as the total calculated savings for 
that equipment type divided by the total estimated baseline energy consumption for the entire 
building.  


Columns B and D show the summed equipment-specific savings for each fuel type, again for the 
BOC-certified and non-certified operators, respectively. These are not the actual mean savings 
percentages for each group, so calculating the deltas between certified and non-certified 
operators for these figures would not be meaningful. These represent the mean savings that each 
group of operators would have if all respondents were responsible for all equipment types. As 
explained above, the purpose of calculating these figures is to control for differences between the 
certified and non-certified operators in the reported areas of equipment responsibilities, allowing 
us to establish what the relative difference (ratio) between the two groups would be if they had 
the same equipment responsibilities. Column E shows those ratios. 


Based on actual reported areas of equipment responsibility, we calculated that certified 
operators save, on average, 9.68% in therms and 3.71% in kWh (Column F).  Applying the ratios 
in Column E to these figures shows that non-certified operators would save, on average, 6.62% 
therms and 2.30% kWh if they had the same equipment responsibilities as the certified operators 
reported (Column G). Therefore, the certified managers’ therm and kWh savings would exceed 
those of non-certified managers by 3.06% and 1.42%, respectively (Column H). 


The analysis of savings by equipment type showed that BOC operators showed the greatest 
savings advantage over non-certified operators for boilers, fans, and economizers, suggesting 
that these are areas where the BOC training may be most effective.  


By contrast, while certified operators showed high savings for demand-controlled ventilation 
(DCV), non-certified operators actually showed higher DCV savings for that measure. Of the 
surveyed certified operators with related equipment responsibility, 40% had not implemented 
DCV. BOC therefore may consider whether to review the BOC training modules related to DCV 
with an eye to increasing its adoption. 


Certified operators showed no appreciable savings for compressed air. About half of the certified 
operators who reported compressed air responsibilities said they do not perform regular 
compressed air leak surveys, and when they did, their most common method was to listen for 
audible sound rather than using an ultrasonic leak detector or infrared camera. Most of those 
respondents reported non-industrial work settings, where compressed air applications are less 
energy-intensive than in industrial settings. Nevertheless, BOC may consider whether to review 
the BOC training modules related to compressed air O&M with an eye to increasing the adoption 
of best practice O&M for that equipment type. 
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Table 10. Energy Savings by Equipment Type and for All Equipment Types 


Equipment Type 


BOC-Certified Non-Certified 


(E) Ratio, 
Non-Cert. 
to Cert.  
(D / B) 


(F) 
Certified 
Operator
Mean 
Savings 


(G) Non-
Certified 
Operator 
Estimated 
Savings 
 (E * F) 


(H) Delta – 
Certified 
Minus 
Non-
Certified 
(F – G) Count 


Savings % 


Count 


Savings % 


(A) 
Equipment 


Type 


(B) Total If 
Responsible 


for All 
Equipment 


(C) 
Equipment 


Type 


(D) Total If 
Responsible 


for All 
Equipment 


Therms 


Boilers 51 4.38% 


13.51% 


42 1.68% 


9.24% .684 9.68% 6.62% 3.06% 
Economizers 69 1.01% 60 0.44% 


Fans 68 1.80% 66 1.68% 


DCV a 77 6.33% 68 5.45% 


kWh 


Economizers 63 2.32% 


5.55% 


56 0.96% 


3.43% .618 3.71% 2.30% 1.42% 


Fans 62 1.82% 62 1.01% 


Chillers 35 0.23% 34 0.00% 


Pumps and motors 54 0.13% 59 0.04% 


Compressed air  33 0.02% 45 0.01% 


Lighting 79 0.02% 64 0.03% 


DCV a 70 1.00% 64 1.37% 


a  Demand-controlled ventilation (DCV). 
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5.3. Conclusion 


By comparing the savings of certified and non-certified operators across the range of specific 
equipment types, we determined that the non-certified operators in this survey would save about 
68% as many therms and about 62% as many kWh as the certified operators with the same areas 
of equipment responsibility.  


We calculated certified operators’ actual therm and kWh savings based on their reported 
equipment responsibilities, as 9.68% and 3.71%, respectively. Applying 68% and 62%, 
respectively, to those values, we estimated that non-certified operators with the same 
responsibilities would save 6.62% in therms and 2.30% in kWh. Therefore, certified operators’ 
therm and kWh savings would exceed those of non-certified ones with the same equipment 
responsibilities by 3.06% and 1.42%, respectively. 


The figures of 3.06% and 1.42% represent estimates of the therm and kWh savings advantages of 
certified operator managers over similar non-certified operator managers. Given that these 
figures are similar to those we calculated using the method reported in MPER #1 (3.58% and 
2.03%, respectively), and that they are mathematically derived rather than based on direct 
comparisons, we believe they should not be used in place of the previous values. Rather, they 
support the previous values.  


The current analyses may not be applicable to “line” operators that do not have managerial/ 
supervisory responsibilities. We do not know whether BOC training provides a relatively greater 
advantage to managerial/supervisory or non- managerial/supervisory operators. In the 2013 
survey of BOC operators, the mean rated influence of BOC training was very similar for 
managerial/supervisory and other operators (5.4 vs. 5.2, on a scale of 0 to 10). Thus, BOC 
training appears to have had a similar level of relative influence on the O&M practices of both 
groups. Further research is needed to determine whether BOC-certified line operators have the 
same relative advantage over their non-certified counterparts that the current research indicates 
exists for certified managerial/supervisory operators. 


See Appendix E for a discussion of possible research avenues. 
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6. Conclusions and Recommendations 


This evaluation assessed progress toward Initiative goals; used information from market expert 
interviews and secondary research to characterize the BOC market, with special emphasis on 
Idaho and Montana; assessed the revised BOC-E logic model; and estimated BOC per-operator 
energy savings percentages, a key parameter of the Alliance Cost Effectiveness (ACE) Model. It 
included a survey of 188 building owners, business owners, and operations and maintenance 
(O&M) workers located primarily in Oregon and Washington. The survey provided data on 
awareness of and attitudes toward BOC training; it also generated data on energy savings by 
non-certified building operators to compare to estimates of savings by BOC-certified operators, 
obtained as part of the 2013 BOC-E evaluation. 


This MPER includes the first NEEA-funded research to allow a comparison between the energy 
consumption and savings of non-certified and BOC-certified building operators. The research 
provided an alternative approach to assessing the BOC share of BOC-certified operator savings, 
and the results were consistent with the recommended savings assumptions from MPER #1. 


In addition to supporting the Initiative’s assumptions, goals, and approach and documenting 
progress toward those goals, the research activities for this MPER produced several important 
findings. 


Conclusions 


BOC-E is progressing toward its goals, especially those supporting expanded outreach. 
BOC has established IUOE as a BOC Approved Provider and trained about 50% more IUOE 
members in 2013 than 2012; NEEC received GSA notification of its pending status as a GSA 
Contract Partner and plans to begin operating in alignment with American National Standards 
Institute (ANSI) standard 17024 by the end of September 2014; the number of students in 
underserved areas more than doubled since 2012; and at least five regional utilities support or 
leverage BOC in their energy efficiency programs, which BOC expects to help increase 
penetration in underserved markets.  


Initiative logic is sound and logic and metrics are generally clear. NEEA’s program staff 
have clarified some links between barriers, activities, and outcomes that were somewhat unclear 
in an earlier version of the logic model. In this report, we have provided some suggestions for 
additional revisions to the definition of baselines for some metrics. 


Findings support Initiative assumptions, goals, and approach. Survey data indicated that 
non-credentialed O&M employees are interested in BOC but employer support is critical. 
Despite abstract support for technical training for their O&M staff, however, employers reported 
low to moderate likelihood of supporting BOC certification and maintenance. Results suggest 
that utility engagement and focusing messaging on staff satisfaction and retention and on 
employer-reported benefits of BOC training may help increase employer support for BOC 
certification. 
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Although the percentage growth in the number of active BOC certificants was lower in 
2013 than in 2012, there appears to be a general trend toward a slightly increased rate of 
growth over the past several years.  The number of new certificants decreased from 233 to 165 
between 2012 and 2013 while, in that time period, the number of savings retirements (individuals 
who had gone five years since receiving or renewing certification) increased from 70 to 114. As 
a result, the Northwest experienced a net gain of only 51 active BOC certificants in that interval, 
compared to a net gain of 163 between 2011 and 2012. Yearly fluctuations in the number of new 
certifications and retirements are not uncommon. Rolling five-year averages in the percentage 
increase in active certificants show a slight increase from 4% for 2005-09 to 7% for 2008-12 and 
6% for 2009-13. 


Market penetration is about 18% for the region, but state-specific estimates of market size 
may be less reliable than for the region as a whole. With additional data we have revised the 
estimate of the market size upward to 12,544 operators. With about 2,233 currently employed 
BOC operators, market penetration is about 18%. Lack of reliable data on the mean building area 
per operator and on the distribution of building space across size tiers in Idaho and Montana 
makes estimates of market size and penetration in those states less reliable than for Washington 
and Oregon. Nevertheless, penetration appears to be higher in Idaho and Montana than in 
Washington and Oregon. 


BOC savings comprise approximately 2% of electricity use, 1.8% of fossil fuel use, or 1.9% 
of BTU consumption from both electricity and fossil fuels. Data from a survey of non-
certified operators’ O&M practices provided an alternative assessment of the BOC share of 
certified operators’ savings. Results support the findings from the 2013 survey of BOC 
operators.  


Certified operators may not achieve superior savings compared to similar non-certified 
operators across all equipment types. Comparisons of savings from the surveys of certified 
and non-certified operators show that the certified operators’ savings advantage from O&M was 
greatest for boilers, economizers, fans, and chillers; it was weak or nonexistent for pumps and 
motors and compressed air; and demand control ventilation savings were less for certified 
operators than non-certified operators. 


Recommendations 


BOC should continue and expand efforts to increase employer support of certification and 
renewal to drive both certification and renewal of certification by investigating messaging that 
ties employee satisfaction through O&M training to retention and on employer-reported benefits 
of BOC training and by increasing awareness of utility support for training. 


NEEA should consider conducting additional research to verify BOC-related savings. 
Possible avenues of research are: attempt to develop a better comparison between certified and 
non-certified operators, either by including more non-certified operators that do not manage 
O&M staff or by identifying and focusing on the certified operators that do manage other O&M 
staff; or conduct billing analyses of facilities operated by BOC-certified operators and a matched 
sample of facilities without BOC-certified operators. 
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NEEA should consider conducting additional research to provide better data on market 
size and penetration in Idaho and Montana. One possible source is data from the most recent 
CBSA study. 


BOC should review BOC training modules relating to DCV and compressed air for ways to 
increase adoption of recommended practices and improve savings from these end-uses.  


NEEA should continue to use the ACE Model input assumptions that we recommended in 
MPER #1. 
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Appendix A. Logic Model Memo 


Memorandum 


To: Rita Siong, NEEA 


From: Mersiha McClaren, Ryan Bliss, Marjorie McRae, Research Into Action 


Date: October 25, 2013 


Re: Review of Revised 2012 BOC-E Program Logic Model and MPIs  


This memo provides a review of the revised program logic model for the Building Operator 
Certification Expansion (BOC-E) Initiative. We previously reviewed the program logic model 
(version 9), assumptions tables, and supporting documentation25 and presented our findings to 
NEEA on April 18, 2013.26 For this review, we have examined the revised graphic BOC 
Expansion Logic Model, version 11 (last revision 9/20/2013), the revised logic model tables 
contained in MS Excel workbook BOC 2 Logic Model Assumption Tables_v11,27 and current 
documentation.28 The goal of this review is to assess: 


 How Initiative staff responded to our prior recommendations about the program logic 
model into the BOC-E logic model; and,  


 Whether any aspects of the revised BOC-E logic model need further clarification.  


Brief Description of the Initiative and the Logic Model 


From 1997 to 2003, NEEA funded the Building Operator Certification Program (BOC) educates, 
trains, and certifies facility operators to perform energy-efficient operations and maintenance. 


                                                 
25  The “Strategy Approval Milestone Document,” dated March 2, 2012. 


(https://intranet.neea.org/sites/initiatives/boce/ BOCE%20Documents/BOC-
E_SA_Doc_SA%20Milestone%20Document_BOC2.docx) 


26  “2012 BOC-E Program Logic Model and MPIs,” memorandum prepared for the Northwest Energy Efficiency 
Alliance by Research Into Action, April 18, 2013. The memorandum was included as Appendix B to the report, 
“BOC-Expansion Initiative Market Progress Evaluation Report #1,” prepared for the Northwest Energy 
Efficiency Alliance by Research Into Action, August 21, 2013 (not yet finalized as of December 9, 2013).  
(https://intranet.neea.org/sites/initiatives/boce/BOCE%20Documents/ 
Evaluation%20BOC%20E%20MPER%201/NEEA%20BOC-E%20MPER1.docx) 


27  There was no “last revision” date indicated on the Logic Model Assumption Tables workbook. 
28  “Initiative Review (IR1, IR2…) Milestone Document,” dated July 9, 2013.  


(https://intranet.neea.org/sites/initiatives/boce/BOCE%20Documents/BOC%20E_IR%20Milestone%20Docume
nt%20V4.docx) 
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NEEA’s original funding for BOC saw the initiative to maturity, achieving market awareness of 
39% among building operator supervisors, with awareness expected to reach 50% by 2003.  


In 2012, NEEA aimed to accelerate adoption of BOC and increase market penetration of 
commercial-building operators who are BOC certified in the Northwest. This new effort, titled 
BOC Expansion (BOC-E), seeks to address the following six market barriers:  


1. Lack of time 


2. Ability to pay  


3. Lack of service in underserved markets29 


4. Lack of awareness (of the BOC credential among members of the International Union of 
Operating Engineers, IUOE) 


5. Lack of compliance with ANSI 17024 Standard for certification of personnel 


6. Lack of awareness of value of BOC credential (about renewal and among utilities) 


The program logic model describes the activities, outputs, and outcomes the implementation 
team (the team) will employ to address each of the above barriers and contribute to meeting 
program goals. 


Review of BOC-E Logic Model 


Table 11 shows the recommendations we made in our prior review of the logic model, together 
with summaries of the actions that NEEA took in response to our recommendations and our 
comments on those actions. As this table indicates, we believe all of NEEA’s responses have 
been appropriate and have improved the logic model. We have no further recommendations at 
this time. 


                                                 
29  “Underserved markets or communities” are defined as markets that BOC serves on an infrequent basis (i.e. once 


every three to seven years), and generally only with the active engagement of a utility sponsor or larger 
employer. 
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Table 11. NEEA Response to Recommendations After Initial Review of Program Logic Model (PLM) 


PLM Element Item Recommendation NEEA Action Comment 


Graphic Activity 6 (conduct 
market research) 


Revise language to reflect decision to exclude 
RTF after “utility interest.” 


NEEA dropped the reference to 
RTF from the PLM. 


NEEA response is 
appropriate. 


Graphic Activity 6 (conduct 
market research) 


If NEEA is intending to explore non-RTF-
dependent approaches to increasing utility 


awareness and interest, revise linked output (g) 
to clarify desired utility-related output. 


NEEA revised the linked output 
to reference the implementation 
plan and budget, which links to 


the utility engagement plan. 


NEEA response is 
appropriate. 


Graphic Activity 6 (conduct 
market research) 


Suggest adding “Promote advantages to 
utilities” to description of activity. 


Other revisions make this 
unnecessary. 


NEEA response is 
appropriate. 


Graphic Long-Term Outcome: 
Region’s utilities 


incorporate BOC into 
their EE portfolios (MPI: 


X) 


If NEEA is intending to explore non-RTF-
dependent approaches to encouraging the 


region’s utilities to incorporate BOC into their 
EE portfolios, consider revising the linked 
output (9) to clarify the non-RTF steps that 


will achieve this outcome. 


NEEA revised the PLM to 
reference the utility engagement 


plan, which links to MPI X. 


NEEA response is 
appropriate. 


Graphic Medium-term outcome: 
RTF accepts unitized 


savings for BOC (MPI: V) 


Revise MPI V to reflect NEEA’s updated 
desired outcome with respect to utility 


awareness and interest, if one exists. If one 
does not exist, delete MPI V and revise 


subsequent MPI numbering scheme. 


NEEA has dropped the goal to 
have RTF accept unitized 


savings and has revised the 
PLM. 


NEEA response 
appropriate. 


Graphic Long-Term Outcome: 
Maintenance and 


certification is valued by 
employers and operators 


(MPI: IX) 


Ensure the language is consistent with 
program intention…. We suggest the 


following phrasing: “Employers and operators 
value up-to-date BOC certification.” 


NEEA revised the language to 
reference “increased demand 


and preference.” 


NEEA response 
appropriate. 


Supporting 
documentation 


Medium- and Long-term 
outcomes describing 
“increased” activity 


The documentation does not indicate the 
success threshold, such as percentage increase 
or number of federal sector buildings that send 


operators for training.  


The documentation now 
includes success thresholds. 


NEEA response 
appropriate. 


Continued 
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PLM Element Item Recommendation NEEA Action Comment 


Tables Barriers/Activities Matrix Review the matrix and update as necessary to 
describe accurately how the activities will 


address the barriers. For example, it was not 
clear how “promoting scheduled courses” 


addresses tuition affordability. 


NEEA revised the matrix, but it 
still is not clear how two 


activities (“develop blended 
online BOC product” and 


“develop partnerships with 
IBOA and IUOE”) will reduce 


the barrier associated with 
ability to pay. 


The matrix is a working 
chart to inform ongoing 
evolution of the logic 
model graphic, so this 


observation is for 
information only and 


does not require a 
response. 


Graphic and 
Tables 


Barriers There is not an exact correspondence between 
the barriers identified in the graphic and those 
in the table. Review barriers and bring them 


into greater alignment. 


NEEA has revised the tables 
document to bring the barriers 


into alignment with those in the 
graphic. 


NEEA response 
appropriate. 
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Appendix B. BOC Database Review Memo 


Memorandum 


To: Rita Siong, Project Manager, Northwest Energy Efficiency Alliance (NEEA) 


From: Ryan Bliss, Research Into Action 


Date: February 28, 2014 


Re: 2013 BOC Program Database  


This memo documents Research Into Action’s analysis of the Northwest Energy Efficiency 
Council (NEEC) Building Operator Certification (BOC) program database as of 2013. The 
primary goal of this analysis was to describe the 2013 new BOC certificants and update the count 
of active BOC certificants as February 10, 2014. Certificants classified as active are all 
individuals who have received or renewed the BOC credential since 2008. These are individuals 
for whom NEEA counts energy savings for 2013. 


Methods 


NEEC created an Excel database of BOC certificants in 2006 from existing paper copies of BOC 
records. Since then, NEEC has continued to update the electronic database with new 
certifications, renewals, retirements, and other pertinent information (such as address changes). 
In 2013, NEEC began to integrate information on BOC certifications from the International 
Building Operators Association (IBOA) into the NEEC database.  


Each record in the NEEC database includes information about the certificant and his/her 
employer as well as the years of certification and expiration of BOC Level 1 and Level 2 
certifications. As maintaining certification requires annual renewal, the year of “expiration of 
certification” is the year following the last year of renewal or the year of certification if the 
certificant did not renew certification.30  


On February 10, 2014, NEEC provided Research into Action with a dataset that contained 
records on individuals that had received certification through NEEC and IBOA and worked in 
Oregon, Washington, Idaho, or Montana to that date (the “February 10 2014 dataset”).  


                                                 
30  Note that certificants that do not renew certification in a given year may renew in a later year if they complete 


all the continuing education requirements for the missed years. BOC considers those individuals to have 
maintained certification continuously. However, if in a given year a certificant did not renew in the previous 
year, BOC considers the certification to have expired in the previous year. 
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We carried out an initial quality assurance (QA) review of the February 10 2014 dataset by 
comparing its contents to the contents of the datasets that we had used in 2013 for the count of 
2012 certificants. The datasets that we had used for the 2013 count of 2012 certificants were: a 
dataset that NEEC provided in January 2013; and a dataset of IBOA certificants that Research 
Into Action compiled from NEEA tracking records, updated with 2012 class lists from IBOA. 


Our QA review revealed that the February 10 2014 dataset did not include records from the 2012 
IBOA dataset for anyone whose certification had expired before 2010 (n = 347). We added those 
347 records to the 2013 NEEC dataset and saved it as a new, combined 2013 dataset. We also 
were able to identify, from additional files that NEEA and NEEC provided after our initial QA 
review, three certificants that were not listed in either the February 10 2014 dataset or in any of 
the datasets we used in 2012. We also added those records to the combined 2013 dataset. 


The combined 2013 dataset included 44 records for individuals in NEEA territory that had 
achieved certification in 2012 or earlier but were not in the earlier datasets and, therefore, not 
represented in our previous counts.31 


The final combined 2013 dataset included records of 2,351 individuals employed in NEEA 
territory that had received certification since 1996. 


To update the count of active BOC certificants from 2012, we calculated the number of new and 
retired BOC certificants for each year from 1996 through 2013. For any given year, we identified 
new BOC certificants as those certified for the first time in that year and retired certificants as 
those who have not received certification or renewal within the previous five years (the assumed 
measure life of the certification).32  


The dataset identified some certificants as retired from work or deceased without indicating the 
date of work retirement or death. Thus, we could not determine whether the work retirement or 
death was earlier than the date of savings retirement. If the date of savings retirement was 2013 
or earlier, we retained that date; however, if the date of savings retirement was later than 2013, 
we added those cases to the count of 2013 savings retirements. 


We calculated the total number of active BOC certificants in any given year as the total number 
that have ever received certification up to and including that year, minus the total number of 
retired certificants up to and including that year.  


Using the same approach used in previous years, we calculated year-by-year totals of active 
BOC certificants by adding the number of new certificants for each year to the previous total and 
subtracting the number of that year’s retired certificants from that sum.  


                                                 
31  We were unable to determine why these 44 records were not included in previous databases and found no 


reason to exclude them from the 2013 counts. 
32  NEEA established this assumption in 2005 (source: RLW Analytics, Inc (2005). Subsequent research has 


supported the assumption: Research Into Action, Inc. (2014). See Appendix G. 
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We identified 486 individuals that had both BOC Level 1 and Level 2 certification, with different 
certification and expiration years for the two levels. For each individual, we assigned a single 
“first year certified” as the earlier year in which the individual received Level 1 or Level 2 
certification; and we assigned a single “last year certified” as the last year in which that 
individual was certified at either level – i.e., the year before the first year in which both levels 
were expired. Table 12 provides an example to illustrate this. 


Table 12. Example Computation of First Year Certified and Last Year Certified 


Level Certified Expired First Year Cert. Last Year Cert. 


Level 1 2001 2005 
2001 2006 


Level 2 2003 2007 


BOC Expansion Attributes 


The 2013 BOC database includes information relevant to the BOC expansion (BOC-E) efforts, 
specifically membership in one of three BOC-E special classes or in one of four other groups that 
the Initiative has targeted. The three special classes are: Large Employer – that is, classes formed 
through the Initiative’s outreach to large employers; Underserved – that is, classes held in 
previously underserved areas; and Online – that is, classes that incorporate online modules. The 
other four groups are: certificants that received training from the International Union of 
Operating Engineers (IUOE); returning veterans who served in Afghanistan or Iraq (2001 to 
2012); federal employees; and the unemployed. For the purpose of brevity, this memo refers to 
membership in the three special classes and the other four groups as BOC-E “attributes.” 


As of 2013, a total of 221 individuals fit into one or more of the above special classes or groups. 
Of those individuals, 197 received BOC certification for the first time in 2012 or 2013 (“new 
certificants”) and 31 had received BOC certification prior to 2013 (typically Level 1) but 
received an additional certification through BOC-E (typically Level 2) in 2012 or 2013 
(“continuing certificants”).33 Table 13 shows counts for various attributes of BOC-E 
certificants.34 When NEEA launched the BOC-E initiative, it targeted veterans and unemployed 
trainees. Currently, BOC-E does not target these two groups but still tracks them in the BOC 
database. Table 14 shows other tracked associations. 


                                                 
33  Some certificants are both “new” and “continuing” as they received a level 1 certification in 2012 and Level 2 


in 2013 – therefore they were counted as “new” for the Level 1 certification and as “continuing” for Level 2. 
Also, one certificant originally received Level 1 certification in 1999 but recertified as Level 1 in 2013 after 
having allowed certification to lapse. For both the current counts and the year-to-year counts of active 
participants (see Table 15), we counted this certificant as a continuing certificant in 2013. 


34  As individuals may possess more than one of the attributes found in the table, the total of the line items may 
exceed the total  of unique BOC-E certificants. 
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Table 13. BOC Expansion Special Class Type (Multiple Selections Allowed; n = 221) 


Attribute Type 


New Certificants a Continuing Certificants b All Certificants 


2012 2013 Total 2012 2013 Total 2012 2013 Total 


Large Employer 38 70 108 0 19 19 38 89 126 


Underserved 25 45 70 0 10 10 25 55 76 


Online Class 0 12 12 0 0 0 0 12 12 


Any Special Class 62 101 163 0 28 28 62 129 187 


IUOE is Education Provider 0 10 10 0 0 0 0 10 10 


Veteran (2001-2012) 3 4 7 0 2 2 2 6 8 


Federal Employee 1 2 3 0 1 1 1 3 4 


Unemployed 24 0 24 0 3 3 24 3 24 


Any Tracked Group c 28 16 44 0 5 5 28 21 45 


Any BOC-E Attribute d 87 110 197 0 31 31 87 141 221 


a These are individuals who received their initial BOC certification in 2012 or 2013. 


b These are individuals who: a) received their initial BOC certification before 2012 and then received a second certification in 2012 or 2013; or b) received 
their initial BOC certification in 2012 and then received a second certification in 2013. 


c Includes IUOE as education provider, veteran (2001-2002), federal employee, and unemployed. 


d Includes large employer, underserved, online class, IUOE as education provider, veteran (2001-2002), federal employee, and unemployed. Some 
respondents were in more than one of these groups; therefore, this count is not the sum of the various other counts. 


Table 14. Other Tracked Associations (Multiple Selections Allowed; n = 70) 


Association Pre-2012 2012 2013 Total 


Returning Veteran (pre-2001) 1 20 21 42 


IUOE Other Than as Education Provider 8 13 9 30 


Either of the above 9 32 29 70 
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2013 Count of Active Certificants 


In 2013, we identified 165 individuals that received certification (111 through BOC-E) for the 
first time and 114 certificants whose savings had retired. In addition, there were 17 individuals 
who reported work retirement or were deceased before their savings would have retired and 8 
who were unemployed. We did not count those 25 individuals as currently active certificants. We 
could not determine the year they first left the work force, so we could not determine the point(s) 
at which they first affected the year-by-year counts of active operators – only that they affect the 
current counts. In all, BOC has certified 2,351 individuals in the Pacific Northwest since 1996, 
of whom 1,420 can currently be counted as active certificants.  


Table 15 shows the year-by-year counts from our 2013 BOC database analysis. The table shows 
counts separately for certificants that do and do not show BOC-E attributes in the database. 
Counts include the 44 new records that were not in the 2012 datasets. Therefore, the count of 
total active 2012 certificants is greater than the count we previously reported. 


Table 16 (second page following) shows the year-by-year counts of new, retired, and total active 
certificants by the state the certificant reported working in. 


Table 17 (third page following) shows the year-by-year counts of new, retired, and total active 
certificants grouped into those that that work in Washington or Oregon and those that work in 
Idaho or Montana.  


The dataset does not provide comprehensive information on training provider, so we assumed 
that all certificants that work in Oregon or Washington received certification through NEEC and 
those that work in Idaho or Montana received IBOA certification. 
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Table 15. Market Status of Active Certified Building Operators a 


Year 


Annual New Annual Retired  
New Minus 


Retired BOC BOC-E b BOC BOC-E 


1996 8 0 0 0 8 


1997 1 0 0 0 9 


1998 62 0 0 0 71 


1999 141 1 0 0 213 


2000 152 0 0 0 365 


2001 103 0 0 0 468 


2002 202 0 1 0 669 


2003 165 0 3 0 831 


2004 93 0 9 0 915 


2005 146 0 92 0 969 


2006 101 0 94 0 976 


2007 104 0 92 0 988 


2008 192 1 118 0 1,063 


2009 120 0 96 0 1,087 


2010 179 1 91 0 1,176 


2011 165 16 126 0 1,231 


2012 141 92 70 0 1,394 


2013 55 110 114 0 1,445 


Sub total 2,130 221 906 0 1,445 


Work retired or deceased  
before savings retired -- -- 17 0 -- 


Unemployed -- -- 0 8 -- 


Total Inactive c -- -- 923 8 -- 


Total Active d -- -- -- -- 1,420 


a Annual New= certified in that year. Annual Retired = did not receive a new certification or renewal within 
the previous five years. Total Active (present year) = Total Active (previous year) + Annual New – Annual 
Retired. 


b The year-by-year counts in this column reflect the earlier year of any certification for individuals that became 
BOC-E students in 2012 or 2013. This shows that 19 individuals achieved some certification before 2012, 
when the Initiative began, and then achieved a second certification through the Initiative in 2012 or 2013. 


c Total inactive is the sum of savings retired (906), work retired or deceased before savings retired (17), and 
unemployed (8). 


d Total active is the sum of total new (2,129 plus 222) minus total inactive (923 plus 8). 
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Table 16. Market Status of Active Certified Building Operators, by State a 


Year 


Annual New Annual Retired New Minus Retired 


OR WA ID MT OR WA ID MT OR WA ID MT 


1996 0 0 8 0 0 0 0 0 0 0 8 0 


1997 0 1 0 0 0 0 0 0 0 1 8 0 


1998 0 49 13 0 0 0 0 0 0 50 21 0 


1999 45 78 14 5 0 0 0 0 45 128 35 5 


2000 53 76 22 1 0 0 0 0 98 204 57 6 


2001 38 58 0 7 0 0 0 0 136 262 57 13 


2002 33 123 31 15 0 0 1 0 169 385 87 28 


2003 12 93 47 13 0 0 3 0 181 478 131 41 


2004 21 38 2 32 0 1 7 1 202 515 126 72 


2005 30 88 16 12 20 61 11 0 212 542 131 84 


2006 16 64 8 13 36 44 13 1 192 562 126 96 


2007 28 61 8 7 23 49 15 5 197 574 119 98 


2008 21 121 12 39 19 68 25 6 199 627 106 131 


2009 18 67 21 14 19 54 7 16 198 640 120 129 


2010 15 96 4 65 16 41 20 14 197 695 104 180 


2011 52 101 10 18 26 69 15 16 223 727 99 182 


2012 69 112 0 52 20 50 0 0 272 789 99 235 


2013 41 104 9 11 23 69 13 34 290 824 95 212 


Sub total 492 1,330 225 304 200 486 128 92 292 844 97 212 


Work retired or deceased -- -- -- -- 1 13 2 1 -- -- -- -- 


Unemployed -- -- -- -- 1 7 0 0 -- -- -- -- 


Total Inactive b -- -- -- -- 202 506 130 93 -- -- -- -- 


Total Active c -- -- -- -- -- -- -- -- 290 824 95 211 


a Annual New= certified in that year. Annual Retired = did not receive a new certification or renewal within 
the previous five years. Total Active (present year) = Total Active (previous year) + Annual New – Annual 
Retired. 


b For each column, total inactive is the sum of savings retired, work retired or deceased before savings retired, 
and unemployed. 


c For each column, total active is the sum of total new minus total inactive. 
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Table 17. Market Status of Active Certified Building Operators, by State of Certification 
(Washington/Oregon vs. Idaho/Montana)a 


 New Retired New Minus Retired 


Year WA/OR ID/MT WA/OR ID/MT WA/OR ID/MT 


1996 0 8 0 0 0 8 


1997 1 0 0 0 1 8 


1998 49 13 0 0 50 21 


1999 123 19 0 0 173 40 


2000 129 23 0 0 302 63 


2001 96 7 0 0 398 70 


2002 156 46 0 1 554 115 


2003 105 60 0 3 659 172 


2004 59 34 1 8 717 198 


2005 118 28 81 11 754 215 


2006 80 21 80 14 754 222 


2007 89 15 72 20 771 217 


2008 142 51 87 31 826 237 


2009 85 35 73 23 838 249 


2010 111 69 57 34 892 284 


2011 153 28 95 31 950 281 


2012 181 52 70 0 1,061 333 


2013 145 20 70 44 1,136 309 


Sub total 1,822 529 686 220 1,136 309 


Work retired or deceased -- -- 14 3 1,122 306 


Unemployed -- -- 8 0 1,114 306 


Total Inactive b -- -- 708 223 -- -- 


Total Active c -- -- -- -- 1,114 306 


a Annual New= certified in that year. Annual Retired = did not receive a new certification or renewal within 
the previous five years. Total Active (present year) = Total Active (previous year) + Annual New – Annual 
Retired. 


b For each column, total inactive is the sum of savings retired, work retired or deceased before savings retired, 
and unemployed. 


c For each column, total active is the sum of total new minus total inactive. 
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Appendix C. BOC Nonparticipant and Owner Survey 


Memorandum 


To: Rita Siong, NEEA Project Manager 


From: Ryan Bliss, Research Into Action 


Date: February 28, 2014 


Re: BOC Nonparticipant and Owner Survey: Awareness of and Attitudes Toward BOC 
Training 


In January and February 2014, Research Into Action conducted an online survey of 188 building 
owners, business owners, and operations and maintenance (O&M) workers located primarily in 
Oregon and Washington. The purpose of the survey was to provide market data from building 
and business owners and managers with O&M staff (“owner/managers”) as well as from the 
O&M employees (“employees”) themselves. These groups may overlap, as some individuals 
may supervise O&M staff and have direct O&M responsibilities themselves. 


With all respondents, the survey assessed firmographics, awareness and familiarity with BOC, 
and training received. With owner/managers, the survey also assessed factors influencing 
decisions about staff training, attitudes toward BOC certification and maintenance, and the 
importance of staff retention. The survey assessed the benefits of employing BOC staff and the 
transfer of knowledge acquired through BOC training among owners/managers who reported 
having BOC-credentialed staff. In addition, the survey obtained job descriptions and perceived 
barriers to undertaking BOC training from respondents who were not owner/managers. 


Respondents represented the BOC target market. Results indicated that, in general, O&M 
employees are interested in the certification but employer support is critical. While employers 
generally support technical training for their O&M staff, those without BOC staff indicated they 
were not likely to support BOC certification and maintenance. Results suggest three avenues for 
increasing employer support for BOC certification: 1) utility engagement; 2) tying training to 
staff satisfaction and retention; and 3) developing messaging that cites the employer-reported 
benefits of BOC training. Finally, reports of moderate knowledge transfer from BOC-
credentialed staff to other staff point to an additional benefit of BOC training while also 
suggesting that employers of BOC-credentialed operators may be able increase their benefits by 
supporting training and certification for additional staff. 
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Methods 


Research Into Action staff drafted the survey to assess the research questions identified in 
consultation with NEEA staff. After NEEA approved the survey questions, experienced 
Research Into Action staff members programmed and tested the survey using the Qualtrics© 
online survey software platform.  


We implemented the survey through two channels with separate (but likely overlapping) survey 
frames: 1) through email invitations, with multiple reminders, we sent to a list we developed 
from the Northwest Energy Efficiency’s Council (NEEC) BOC contact list; and 2) through a 
single email blast by a private media organization to its subscriber list. 


Survey Channel 1: The Northwest Energy Efficiency Council (NEEC) provided a list of 7,488 
building operations and facilities management contacts that it had developed over several years 
from a wide range of sources. The primary sources for this contact list were: 


 Contact lists obtained from other building operations and facility management service 
providers. 


 The regional memberships of several organizations to which NEEC belongs: the Building 
Owners and Managers Association (BOMA), the International Facility Management 
Association (IFMA), APPA (formerly the Association of Physical Plant Administrators), 
the Washington Association of Maintenance and Operations Administrators (WAMOA), 
and the American Society for Healthcare Engineering (ASHE).  


 Attendees of NEEC-supported regional conferences, events, and webinars. 


 BOC-specific contacts, including BOC supervisors and students and individuals that have 
contacted NEEC to get information about BOC. 


The NEEC list was the largest and most comprehensive list of building operations and facility 
management contacts we could identify for Washington and Oregon. Those two states accounted 
for 98% of the contacts in the list. 


We removed BOC students from the above list. However, as one goal of the survey was to assess 
the value of having BOC-credentialed operators to building and business owners who employ 
the, we did not remove BOC supervisors from the list. We removed duplicate records for the 
remaining names. The final list consisted of 3,013 names. Of those, about 80% had been on the 
list fewer than five years. 


We sent an email survey invitation to each person on the above list. The email explained the 
purpose of the survey and assured the recipient of confidentiality. It included a link to the survey 
and a respondent-specific identification number. We sent up to three reminders over a two-week 
period. 


Survey Channel 2: The second channel was a similar email invitation sent via Trade Press 
Media Group, Inc., a media company serving the building operations and facility management 
industry. Trade Press sent the invitation to a list of subscribers to two of the company’s 
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professional journals: Building Operations Management and Facility Maintenance Decisions. 
The Trade Press list consisted of 1,851 names in the four Pacific Northwest states – 22% of the 
names in that list were from Idaho or Montana. Trade Press sent the invitation once, with no 
additional reminders.  


We considered it possible that the Trade Press list would have many of the same names as those 
on the NEEC list. We were not able to de-duplicate the lists, however, as Trade Press did not 
provide us access to the list, but rather sent our survey invitation to its list. To avoid confusion on 
the part of the survey invitees, we did the following. We sent the email invitation to the NEEC 
list first, followed by two reminder emails. After the second reminder email to the NEEC list, we 
asked Trade Press to send the invitation to its list. That email was similar to the one we sent to 
the NEEC list, except that it included a statement explaining that, because of the survey’s 
importance, we were implementing the survey through two channels and that if they received 
invitations from two sources, they should take the survey only once. We sent a third reminder to 
the NEEC list, which included the same statement. 


We merged the responses from the two lists and checked for duplicate responses based on name 
and IP address. There were no duplicate responses. 


A total of 188 respondents completed the survey. All but eight of the responses came from the 
first survey channel. 


Respondent Roles and Responsibilities 


The survey asked a short series of questions to determine each respondent’s roles and 
responsibilities. This was important not just for descriptive purposes but also to ensure that the 
survey asked the appropriate questions of each respondent. The survey included some questions 
for all respondents (awareness, familiarity, and experience with BOC) as well as questions 
specific to owners and managers and to employees; if a respondent was an employee that 
managed other O&M staff, that respondent would see the questions for both groups. 


The survey first asked whether the respondent was a building owner, a business owner or officer, 
or an employee below the level of officer. For respondents that were owners or officers, the 
survey asked whether they did their own O&M, had other O&M staff, or used an outside O&M 
provider. For respondents that were non-officer employees, the survey asked whether or not they 
managed other O&M staff.  


As Table 18 shows, of 188 respondents who completed the survey, 66 were building or business 
owners or officers and 122 were employees below the level of company officer. Of the 66 
owners, 55 said they manage O&M staff; the other 11 reported either that they did all the O&M 
work themselves or they used an O&M service provider. Of the 122 non-officer employees, 103 
said they manage other O&M staff. Therefore, a total of 158 respondents (84% of the total 
sample) managed O&M staff.  
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Table 18. Respondent Roles and Responsibilities (n = 188) 


Owner/Officer Non-officer Employee Total 


Manage O&M staff 55 103 158 


Do not manage O&M staff 11 19 39 


Do O&M work 6 19 25 


Use O&M service provider 5 0 5 


Total 66 122 188 


Survey questions:  


A1. Which of the following best describes you? (1) Owner or top officer of a business or organization that 
leases building space from others; (2) Owner or top officer of a business or organization that owns its 
building space; (3) Owner of a commercial building or buildings that I lease to tenants; (4) Employee of a 
business or organization. 


[If answer to A1 is 1, 2, or 3] A3. Which of the following best describes how you manage operations and 
maintenance? (1) I personally perform all the operations and maintenance; (2) I perform some operations and 
maintenance but also employ other operations and maintenance staff; (3) I employ operations and 
maintenance staff and do little or none of it myself; (4) I contract out the majority of the operations and 
maintenance work in the building(s). 


[If answer to A1 is 4] A4. Which of the following best describes your responsibilities? (1) I am in charge of or 
manage other employees who perform building operations and maintenance services and I also perform 
building operations and maintenance myself; (2) I am in charge of or manage other employees who perform 
building operations and maintenance services but I do not perform building operations and maintenance 
myself; (3) I am an employee who performs building operations and maintenance services but I am not 
charge of other employees involved in building operations and maintenance; (4) I am the only employee who 
performs building operations and maintenance services for my employer. 


As described more fully below, the survey asked questions of such “owner/managers” about 
training that their staff had received as well as their own attitudes toward O&M training and staff 
retention.  


The survey further asked the 158 owner/managers whether any of their O&M staff had the BOC 
credential. This allowed the survey to target separate sets of questions to those with and without 
such staff. For example, the survey asked those with BOC-credentialed staff about the benefits of 
having such staff and about transfer of the knowledge gained through that certification. On the 
other hand, the survey asked those without BOC staff about support provided for O&M 
certification and maintenance and likelihood of support BOC credentialing; there was less need 
to address these topics with those who already had BOC staff. One-third of the 158 
owner/managers (n = 54) reported that at least one staff member had the BOC credential.  


We could not exclude BOC-credentialed operators from the survey frame, so the survey asked 
respondents whether they had the BOC credential. A total of 16 respondents (10 owner/manager 
and 6 non-officer employees) reported the credential. The survey asked the non-officer 
employees (n = 122), including those who managed other O&M staff, about their training 
experience and employer support for training. 
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The sample sizes for the owner/managers without BOC staff (n = 104) and for the O&M staff (n 
= 122) provide greater than 10% precision at greater than 90% confidence. Although the sample 
size for owner/managers with BOC staff (n = 54) is half the size of the other samples, the 
pertinent population also is much smaller and the finite population correction (fpc) factor applies 
to the calculation of precision and confidence. For MPER #1, we identified 678 unique 
employers in the database of BOC certificants. Assuming the number of unique employers has 
not yet exceeded 1,200, the survey sample of provides at least 11% precision at 90% confidence. 


The survey further assessed the job responsibilities of the 122 respondents that were not owners. 
Respondents selected, from a list, the job descriptions closest to their own – respondents could 
select more than one job description.35 About two-thirds of respondents selected a single job 
description, and, as Table 19 shows, two-thirds indicated they were a property or facility 
director, manager, or supervisor.  


Table 19. Employee Job Descriptions (Multiple Responses Allowed; n = 122) 


Job Description 


O&M 
Managers
(n = 103) 


Other 
Employees 


(n = 19) 


All Employees 
(n = 122) 


Count Percent 


Property or facility director, manager, or supervisor 77 4 81 66% 


Electrician or other mechanical/technical staff 20 12 32 26% 


Other manager, team leader, supervisor position 27 2 29 24% 


Custodial Manager or Supervisor  21 1 22 18% 


Engineer 19 3 22 18% 


Custodian/ Custodial staff 3 2 5 4% 


General contractor 2 1 3 2% 


Survey question: “Building operations and maintenance staff have a wide range of job titles or descriptions. 
Which of the following describe your job or are included in your job title? Please check all that apply.” 


Work Environment 


The survey also asked respondents about their work environment – whether they worked in a 
standalone building, a complex, or multiple sites; the number and size of buildings they worked 
in or owned; the type of business; and the number of O&M staff they work with. The responses 
indicate the surveyed operators were similar to the current population of BOC-credentialed 


                                                 
35  The results of our previous survey of BOC-credentialed operators, conducted for BOC-E MPER #1, informed 


the current assessment. The previous survey asked respondents to select the single job title from a precoded list 
that was closest to their own or to record an open-ended “other” response. About two-fifths of respondents 
selected the other option, suggesting they did not think the items in the precoded list adequately described their 
job. For the current survey, we attempted to remedy the situation by, first, basing the precoded list on the most 
common responses to the previous survey and, second, allowing respondents to select multiple job descriptions. 
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operators: they work mainly in large (more than 50,000 square feet) buildings other than grocery 
stores and restaurants and generally work for the building owner rather than a third-party service 
provider.  


About three-quarters of the 122 surveyed employees reported working in multiple buildings 
(Table 20). Of those reporting multiple work buildings, two-fifths said the buildings were within 
a single campus or complex of buildings and about three-fifths said they were in separate 
locations. Those who reported working in a building complex most frequently said the complex 
consisted of two or three buildings, while a large majority of those who said they worked at 
multiple separate sites reported at least six buildings. 


Table 20. Number of Buildings and Type of Environment Respondents Work In (n = 122) a 


 
Survey questions: 


“Which of the following best describes your work environment? (1) I work mainly in a single standalone 
building; (2) I work mainly in a single building that is part of a campus or complex of buildings in a central 
location; (3)  work in more than one building in a complex of buildings in a central location; (4)  work in 
multiple buildings that are in separate locations; (5) Other environment (specify); (6) I’m not sure.” 


“How many buildings do you work in?” Or, if reported working in a complex of building: “How many 
buildings are in the complex you work in?” 


a Six respondents reported neither the number of buildings nor the type of environment. All but one respondent 
that indicated the type of environment also reported the number of buildings. 


Two-thirds of surveyed employees reported that the building or buildings they worked in 
comprised at least 100,000 square feet of conditioned space (Figure 10). The number of reported 
O&M staff at their worksites was more evenly distributed, but somewhat skewed toward lower 
counts (Figure 11). 


Number of Buildings
Percentage of All 
Respondents (n  = 122)


All 
Respondents


Complex of 
Buildings


Multiple 
Locations


Standalone 
Building


One 29% 35 8 0 26
Two or three 14% 17 12 5 -


Four or five 7% 8 3 5 -


Six to 10 16% 19 9 10 -


More than 10 30% 37 6 31 -


No response 5% 6 0 1 0


Total 100% 122 38 52 26


Type of Environment
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Figure 10. Total Square Footage of Work Site 
Building or Buildings (n = 122) 


Figure 11. Number of Operations and Maintenance 
(O&M) Staff at Work Site (n = 122) 


Survey questions: 


“How many total square feet of conditioned space do the building or buildings you work in have?  (By 
'conditioned' we mean that the space is reached by the facility’s heating or air conditioning methods and 
excludes garages, decks, plazas, patios, and so forth.)” 


“How many people perform building operations and maintenance services in the building or buildings you 
work in, excluding yourself?” 


The survey also asked building or business owners or officers (n = 66) about the number and size 
of buildings their company owns and the number of O&M staff they employ. More than one-
third of these respondents left those questions unanswered. Of those who responded, about half 
reported their company owns more than 10 buildings. Two-fifths reported total building area of 
more than 500,000 square feet, and one-quarter reported a total of 100,000 to 500,000 square 
feet.  


Given the large percentage that did not report number or size of buildings, the above findings 
may not represent the entire sample. For example, it is possible that respondents that did not 
answer these questions represented large employers and they were not sure of the number and 
total square footage of the buildings they own. In that case, the surveyed owners/officers may, on 
average, represent more buildings and building area than these findings reflect. 


Respondents represented a wide range of employer types (Figure 12). “Government” and “other” 
employer types constituted about twice the percentage of the survey sample as they do of the 
BOC population; all other types were represented slightly lower percentages of the sample than 
of the BOC population. “Other” employer types included office, mixed use, retail, warehouse, 
and a variety of other types that each represented only one or two respondents. 
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Figure 12. Type of Employer (n = 188) a 


 
Survey question: “Which of the following best describes your organization’s type of business?” 


a “Other” employer types included office, mixed use, retail, warehouse, and a variety of other types that each 
represented only one or two respondents. 


Awareness, Familiarity, and Experience with BOC 


The survey assessed awareness and familiarity with BOC among all respondents. As one goal of 
the survey was to assess the perceived value of the BOC credential among those with certified 
staff, the survey asked respondents whether they themselves had such training or certification 
and, if they managed O&M staff, whether any staff had it. A total of 70 respondents reported that 
they (n = 30) and/or an operator under their supervision (n = 54) had at least taken BOC classes. 


Figure 13 shows that just over one-quarter of respondents (n = 52) reported that they and/or a 
staff member had the credential – they were somewhat more likely to report certified staff than 
that they had the certification. Of the 114 respondents who reported neither they nor their staff 
had BOC training, 73% reported they had heard of BOC. 
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Figure 13. BOC Training and Certification 


  
Survey question: ‘Have you or any of your building operations and maintenance staff received the BOC 
certification or completed the course without certifying?” 


Since even those respondents with BOC staff could have varying levels of familiarity with BOC, 
the survey asked all 188 respondents about their level of familiarity with BOC. Table 21 shows 
that, of those who reported neither they nor their staff had BOC training, about three-fifths 
reported knowing at least some details about BOC, and about one-quarter said they knew a lot 
about it. As would be expected, nearly all of those who reported that they or their staff had BOC 
training said they knew at least some details about BOC.  


Table 21. Level of Familiarity with BOC (n = 188) 


 Percent 


Level of Familiarity 


No BOC  
Experience  
(n = 114) 


BOC  
Experience  


(n = 70) 


Had not heard of BOC 17% 0% 


Had heard of BOC but did not really know what it was 6% 0% 


Knew it had to do with building operations training, but did not know details 17% 1% 


Knew some details about BOC, but did not know a lot 37% 16% 


Knew a lot about BOC 23% 83% 


Not sure 1% 0% 


Survey questions: 


“Have you ever heard of Building Operator Certification, also called BOC?” 
“Which of the following best describes your familiarity with BOC before today?” 
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Note, however, that 17% of those with BOC experience – 12 respondents – reported not knowing 
“a lot” about BOC. In all but one case, those were respondents who did not themselves have the 
credential but employed or managed an operator who at least had taken BOC classes.36 Thus, 11 
of the 54 respondents who reported they employed or managed BOC-trained operators (20%) did 
not know a lot about BOC. There may thus be value in working to improve awareness and 
understanding of BOC even among those with BOC-trained staff. 


Non-BOC Training 


To provide information on sources that O&M staff and their employers rely on to develop their 
needed skills, the survey asked all respondents what types of non-BOC training they or, if 
applicable, their staff had received. Of the 188 respondents, 115 (61%) reported any non-BOC 
training. Respondents provided varying amounts of information about the training. We coded all 
training described based on the topics covered and the training source. The following analyses 
consider all training reported, regardless of whether the respondent took the training or said a 
supervisee had done so. 


About three-quarters of the respondents provided some information on the training topic. The 
topics covered general maintenance or sustainability as well as a range of equipment types, with 
responses fairly evenly distributed across the types (Table 22). 


Table 22. Training Topics Reported (n = 115) 


Training Topic Count Percent 


General maintenance or sustainability 26 14% 


Electrical, electronic 24 13% 


Systems and controls 22 12% 


Safety and health 16 9% 


Boilers 15 8% 


HVAC 13 7% 


Engineering 11 6% 


Other specified equipment types 23 12% 


Topic not specified 39 21% 


Unknown 4 2% 


Survey question: “What non-BOC technical training and certification(s) have you or your employees or 
supervisees received in the past five years?” 


                                                 
36 The one exception was an operator who reported having taken some, but not all, of the BOC classes. 
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Fewer respondents (n = 55) identified a specific training source or credential, such as a specific 
certification (e.g., Certified Energy Manager) or licensure. Of those, about half identified 
training or a credential from a professional association, such as the U.S. Green Building Council, 
BOMI International, or the Association of Energy Engineers. Two-fifths reported having a 
specific State licensure. About one-sixth identified a federal government agency (the U.S. 
Environmental Protection Agency, the Occupational Safety and Health Administration, the U.S. 
Department of Transportation) as the source of their training or credential. Finally, 9% identified 
private organizations, including utilities (Figure 14). 


Figure 14. Types of Training Source (n = 55) 


 
Survey question: “What non-BOC technical training and certification(s) have you or your employees or 
supervisees received in the past five years?” 


Support for O&M Certification and Maintenance 


The survey asked O&M managers about the types of support their company provides O&M staff 
to obtain and maintain appropriate certifications. These questions addressed only respondents 
who did not already have BOC staff. Responses indicated willingness to support certification and 
maintenance. As Figure 15 shows, two-thirds to four-fifths of respondents said their company 
encourages certification and maintenance, would pay at least some related expenses, and would 
allow paid time off to take courses or obtain continuing education credits. 
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Figure 15. Support for O&M Certification and Maintenance – Owners/Managers without BOC Staff  
(n = 104) 


 
Survey question: “Which of the following are true of your business regarding O&M-related certifications for 
staff? Your business: Encourages O&M staff to get O&M-related certifications; Considers O&M-related 
certifications when hiring O&M staff; Would pay at least some of the expenses associated with O&M-related 
certification for O&M staff; Would allow O&M staff to attend O&M-related training during paid working 
hours; None of the above. 


Value of BOC Training: Owners/Managers Without BOC Staff 


A primary survey objective was to gauge the value of BOC training to owners and managers. To 
do so, the survey assessed the importance to owners/managers of the following skill areas 
covered in BOC training: 


 Energy-efficient operation of HVAC or related systems 


 HVAC controls 


 Efficient lighting 


 Indoor air quality 


 Building electrical systems 


 Measuring energy use to identify possible savings 


 Low-cost improvements to operations 


 Comfort of building occupants 
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The survey asked owners/managers without BOC staff (n = 104) to indicate how important each 
area would be in a decision whether or not to send a member of their O&M staff to BOC 
training. Similarly, the survey asked those with BOC-credentialed staff (n = 54) how important 
each area was in the decision to send staff for training. Respondents rated each item on a scale of 
1 (not at all important) to 5 (extremely important). 


Responses did not differ for the two groups. As Figure 16 shows, 61% to 75% of respondents 
gave a high rating (a 4 or 5 rating) to each item, indicating that they generally valued all of these 
skill areas. The most highly rated training areas related to HVAC and identification of low-cost 
operations improvements, suggesting possible areas of focus in marketing of BOC. 


Despite indicating that they value the skills that BOC provides, owners/managers without BOC 
staff indicated it was not likely they would provide support for BOC certification and 
maintenance (Figure 17). 


Similarly, when asked to rate how likely they or one of their O&M staff would undertake BOC 
training within the next 12 months, 13% indicated it was likely (a 4 or 5 on a 1-to-5 scale), 
compared to 57% who rated it unlikely (a 1 or 2). 


To assess the value of utility support for BOC, the survey asked these owner/managers whether 
they would be “significantly more likely,” “somewhat more likely,” or “not at all more likely” to 
send staff to BOC training if their utility paid 50% of the training fee. Three-quarters said they 
would be more likely to send staff to BOC training in that case – nearly half said they would be 
“significantly more likely” to do so. 


Attitude Toward BOC Training: Employees Without BOC 


The survey briefly described the BOC training and certification process to employees without the 
credential (n = 116) and asked two questions to assess their attitude toward the training. 
Respondents saw the following description: 


Becoming BOC certified requires attending seven day-long modules on energy and resource-
efficient operation of buildings over the course of three to seven months. Training is offered in 
multiple locations in Oregon, Washington, and Montana as well as in Boise, Idaho. The course 
fee is about $1000 in Montana and Idaho and about $1,700 in Oregon and Washington. All 
modules require some in-class time, but up to 15% of coursework is online. 


Respondents then rated the likelihood that they would take the training under each of three 
scenarios: 1) they had to take the training on their own, unpaid, time and had to pay all the costs 
themselves; 2) their company gave them paid time off to take the training but they had to pay all 
the costs themselves; and 3) their company gave them paid time off to take the training and paid 
all the costs. 


 







BOC-Expansion Initiative Market Progress Evaluation Report 


  BOC Nonparticipant and Owner Survey | Page C-14 


Figure 16. Importance of Training Subject Area in Decisions About BOC Training (n = 134) 


 
Survey question: “Building operations and maintenance training may cover a variety of areas.” [Respondents with BOC staff:] “How important were each 
of the following in your decision to send members of your operations and maintenance staff to BOC training?” [Respondents without BOC staff:] “How 
important would each of the following areas be in your decision whether or not to send a member of your operations and maintenance staff to BOC 
training?”
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Figure 17. Likelihood of Providing Support for BOC Certification and Maintenance – Owners/Managers without BOC Staff (n = 104) 


 


Survey question: “How likely would you be to provide the following types of support for a member of your O&M staff to obtain and maintain BOC 
certification?” 
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Figure 18 illustrates the importance of employer support in employee decisions about BOC 
training. Two-thirds of these respondents said they would be not at all likely to take the training 
if they had to do it on unpaid time and pay all the costs. By contrast, about half said they would 
be extremely likely to take the training if their company gave them time off for the training and 
paid all the costs. 


Figure 18. Likelihood of Taking BOC Training – Non-BOC Employees (n = 116) 


 
Survey question: “How likely is it that you would take the BOC training if…: …you had to do it on your own 
(unpaid) time and had to pay all the costs yourself; …your company gave you paid time off to do it but you 
had to pay all the costs yourself; …your company gave you time off to do it and paid all of the costs?” 


When asked what factors would most likely prevent them from taking the training, their answers 
mirrored the above: cost and lack of time to take the training were the most frequently reported 
barriers (Figure 19). Between one-quarter and one-third of respondents reported the related 
barriers of inconvenient class schedule and absence of anyone to do the respondent’s job while 
the respondent was at training. 


Other responses indicated different types of barriers. About one-third of respondents indicated 
that they were not convinced that BOC training would provide any job benefit, about one-quarter 
said they already had the skills that BOC training would provide, and an additional seven 
indicated the training was not appropriate to their job or situation.37 Half the respondents gave 
one or more of those three answers.   


                                                 
37  This included two cases in which the respondents were facing retirement. 
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Figure 19. Barriers to Taking BOC Training – Employees without BOC (n = 116) 


 
Survey question: “What would keep you from taking a Building Operator Certification course? (Please select 
all that apply.)” 


Of the 116 respondents to the above question (employees who do not have the BOC credential), 
68 had reported they themselves do O&M work (with or without supervised staff) while 48 
reported they supervise others but do not themselves do O&M work. It is possible that different 
barriers may affect those two subgroups. For example, the perception that one is already 
sufficiently skilled may be more of a barrier for those who do O&M work than for those who 
only supervise O&M staff. By contrast, the perception that BOC training would not necessarily 
provide a job benefit may be more of a barrier for the latter subgroup.  


To test this hypothesis, we examined whether the two groups differed in the barriers cited. Only 
one difference was statistically significant: those who do O&M work were more likely than those 
who only supervise O&M staff to say that it would be hard to get approval for certification (32% 
vs. 13%; p = .014 by chi-square). This may simply indicate that those who supervise O&M staff 
may themselves have the authority to make decisions about training; therefore, they would be 
less likely to face difficulty in getting approval for certification. 


Benefits of BOC Training 


Of the 158 respondents who were owners or managers with O&M staff, 54 reported they had 
staff with the BOC credential. The survey asked those respondents about the benefits of BOC 
training and the degree to which their certified staff had transferred the knowledge gained from 
training to other O&M staff. 
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When asked to select from a list of possible benefits of employing BOC staff, the most 
commonly identified benefit was more effective problem-solving, followed closely by increased 
equipment efficiency and lower energy bills (Figure 20). Thus, for many of these respondents, 
the chief benefit is the ability of staff to respond to emerging problems rather than simply to 
perform better at “business as usual.”  


Figure 20. Benefits of Employing BOC Credentialed Staff (n = 54) 


 
Survey question: “What are the benefits of employing building O&M staff who attended the BOC training? 
Please select all that apply.” 


As Figure 21 shows, nearly three-quarters of respondents indicated that BOC-credentialed staff 
transferred their knowledge to other staff at least “somewhat.” The fact that fewer than one-
quarter of respondents reported a large degree of knowledge transfer may suggest receptivity to 
the idea of having multiple staff trained. 
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Figure 21. BOC Knowledge Transfer (n = 54) 


 
Survey question: “Thinking of your staff who attended the BOC training, to what degree have they 
transferred knowledge gained from that training to other operations or maintenance staff?” 


Staff Retention 


A final topic addressed was staff retention. The survey asked all respondents who reported they 
supervised any O&M staff (n = 158) how problematic it would be to lose a senior O&M 
employee and, if that happened, how long it would take to replace the lost employee. 
Respondents rated the impact of losing a senior O&M employee on a scale from 1 (not at all 
problematic) to 5 (extremely problematic). 


For about two-thirds of respondents, losing a senior O&M employee would be problematic (a 4 
or 5 on the 1-to-5 scale; Figure 22). Half the respondents could not say how long it would take to 
replace a senior O&M employee, but more than half of the remaining respondents said it would 
take more than two months (Figure 23). Taken together, these findings suggest that a message 
effectively tying BOC certification to employee retention may induce owners and managers to 
offer the training to their staff. 
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Figure 22. How Problematic Losing a Senior O&M 
Employee Would Be (n = 158) 


Figure 23. How Much Time It Would Take To 
Replace a Senior O&M Employee (n = 158) 


Survey questions:  


“How problematic would losing a senior operations and maintenance employee be for your organization?” 


“If you did lose a senior operations and maintenance employee, how long would it take, on average, to 
replace that person and train the new one to the required level of skill?” 


Summary and Conclusions 


Respondents represented a range of work environments, employer types and sizes. Generally, 
they appear to be similar to the population of BOC-credentialed operators. Most respondents 
were at least somewhat familiar with BOC, and about one-quarter either had the credential or had 
staff with it. 


Results indicated that, in general, employers support technical training for their O&M staff. 
Majorities reported support for O&M certification and maintenance and described training 
histories that covered a variety of general maintenance or equipment-specific topics, offered 
through professional associations, state licensure agencies, federal agency, or private providers. 
Similar majorities also indicated that most of the BOC training topics (particularly low-cost 
operations and HVAC-related) would factor in decisions about sending staff to BOC training. 


Staff would be very likely to take the training if the company provided time off and paid costs, 
but not otherwise. Other factors, like inconvenient class schedule, lack of someone to take on 
their work responsibilities, and lack of belief in the job benefit, offer moderate barriers. 
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Despite the general support for training and certification, owners’ and managers’ responses 
suggested that those without BOC staff were not highly likely to support BOC certification and 
maintenance.  


Three findings suggest possible ways to encourage owners and managers to support BOC 
certification and maintenance. First, owners and managers said they would be much more likely 
to provide the support if their utility covered half the training fee, so broadening utility support 
for training may be important. Second, findings suggest that staff retention is an important issue, 
which possibly could be made a strong motivator for training staff if messaging effectively tied 
training to staff satisfaction and retention. Third, large majorities of owner/managers with BOC 
staff endorsed several benefits of BOC training, particularly more effective problem-solving, 
suggesting possible messaging content for marketing. 


A final finding of interest is that owners and managers with BOC staff reported that knowledge 
transfer was moderate. While this points to an additional benefit of supporting BOC training, the 
fact that respondents generally did not report high levels of knowledge transfer suggests that 
there may be added benefit of training additional staff. This suggests a possible opportunity to 
appeal to current employers of BOC-credentialed operators to increase their benefits by 
supporting training and certification for additional staff. 
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Appendix D. Market Characterization Memo 


Memorandum 


To: Rita Siong, Project Manager 


From: Ryan Bliss, Research Into Action 


Date: June 27, 2014 


Re: Characterization of Idaho and Montana Building Operator Market  


This memo documents findings from several research activities that Research Into Action carried 
out from January through June, 2014, to provide information on the regional building operator 
market. Research Into Action conducted this research to inform Market Progress Evaluation 
Report (MPER) # 2 for the Northwest Energy Efficiency Association’s (NEEA’s) Building 
Operator Certification Expansion (BOC-E) Initiative. 


Prior to 2014, BOC-E did not cover Idaho and Montana, and so the market characterization for 
MPER #1 did not cover those states. NEEA has identified Idaho and Montana as an area to 
increase future BOC efforts. Therefore, this memo focuses on Idaho and Montana, including any 
differences from Washington and Oregon that our research indicated.  


For this memo, we conducted the following research activities: 


 We interviewed five individuals who work in and are knowledgeable about the building 
operator market in Idaho and/or Montana. We asked those informants about operator 
qualifications, characteristics of buildings with in-house building operations staff, energy 
efficiency trends, BOC expansion potential, market value of BOC training and 
certification, and market awareness of and barriers to BOC certification. 


 We developed revised estimates of the number of regional building operators and of BOC 
penetration, by combining data from the survey of BOC-certified operators we conducted 
for MPER #1 with data from a new survey of non-certified operators that we conducted 
in 2014. 


 We carried out secondary research to provide information on the distribution of 
commercial buildings by end-use in Idaho and Montana, as compared to Oregon and 
Washington. 


 We contacted BOMI International to obtain information about renewal rates for several 
certifications that BOMI provides (Property Administrator Certificate, Property 
Management Financial Proficiency Certificate, Facilities Management Certificate, 
Building Systems Maintenance Certificate, High Performance Certificate). 
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The BOMI representative we contacted was not able to provide any information on certification 
renewal rates. We discuss the findings from our other research activities below. 


Market Informant Feedback 


As part of our market characterization research, we conducted a qualitative assessment of the 
Idaho and Montana experience with BOC training by speaking with five “market informants” – 
people who have experience in some capacity with BOC training in the two states.38 These 
individuals include BOC trainers, a utility manager, and a health care facility manager who has 
attended BOC training.  


NEEA initiative staff provided a list of six “high priority” contacts – those expected to be most 
knowledgeable about the building operator market in Idaho and Montana – plus 16 “medium” 
and “low” priority contacts in case we could not interview the high priority ones. We were able 
to reach and interview all but one of the high priority contacts. Three were based in Idaho and 
two in Montana. 


The interviews, which took place in May and June 2014, aimed to gain a better understanding of 
the market for BOC training in these two states, which comprise a less densely populated area 
than Washington and Oregon, where BOC training first began. Discussion topics included 
general BOC awareness, training barriers and opportunities, building types most likely to have 
in-house operators, key trends in building operations in recent years, the potential role of online 
training, and more. Highlights from these conversations are presented below. 


Idaho and Montana Building Stock 


By all accounts, the building stock in these two states is “older” and faces efficiency challenges. 
Informants said that few buildings are greater than 100,000 square feet in size; however, of those 
larger buildings, informants believed the vast majority have one or more in-house operators on 
staff. Informants thought the types of buildings most likely to have an in-house operator were 
hospitals, schools, government buildings, industrial buildings and airports. One respondent said, 
“Industries where downtime or failures of equipment have a larger impact on revenues/ 
production [are most likely to have in-house operators].” Informants thought that the building 
types least likely to have in-house operators were grocery stores, restaurants, and office 
buildings.  


Key Trends in Building Operations 


We asked market informants to identify any key trends in building operations in recent years. 
They mentioned that benchmarking has been a “huge” improvement recently, as well as the 
entrance of a younger generation of workers who are more technology savvy and interested in 


                                                 
38  Per the work plan for 2014, Research Into Action was to interview up to four market informants. Therefore, we 


exceeded the requirement. 
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sustainability than their predecessors. One informant said he’s noticing a shift taking place in 
emphasis from a reactive to a proactive approach to building operations, and another mentioned 
an influx of technology happening quickly (“You can use an app on your iPhone to shut down 
your HVAC”). 


Who Should Attend Training? 


Although the market informants agreed that it is advantageous to train all operators at a given 
facility, when asked to identify priorities, they repeatedly mentioned an impending retirement 
wave (dubbed the “silver tsunami”) that has people in the industry concerned. With many 
building operators nearing retirement age, market informants said they believe training younger 
staff is becoming increasingly important. In further elaborating on the question “who should be 
trained?” one informant replied that it would be beneficial to send “hands-on” staff (e.g. those 
who work with HVAC, lighting, motors), and another informant said sending the “first 
responder” would be most beneficial (e.g. the custodian in a school). 


Barriers to Training 


Although all informants said it is highly valuable to send building operators to BOC training, 
they acknowledged that this is often easier said than done. They identified two key barriers – 
lack of awareness about BOC and lack of time and money. 


Low Awareness 


Market informants all said that general awareness of BOC in Idaho and Montana has been low, 
and that this has been a key barrier – for both operators who do not know about training 
opportunities, as well as for building owners and “decision makers” who lack an understanding 
of the benefits BOC training could provide to their facilities. At first blush, this finding seems 
inconsistent with our relatively high market penetration estimate for Idaho and Montana (see 
Table 31 and Table 32).  


However, while three of the informants gave responses of “low” and “pretty low” in response to 
the question, “What is your sense of the general level of awareness of BOC among building 
operators and their employers in Idaho and Montana?,” other comments were more nuanced and 
suggested that recent outreach efforts by IBOA, the utilities, and IFMA had improved awareness 
of BOC. One informant in Montana commented that, “The efforts of the utility have been 
advancing awareness of the certification locally.” Another, who performs outreach in both states, 
commented: 


I’ve been here a short time. I don’t think before me there was much awareness. …  Now we 
pound them all the time. It’s all about the marketing. I go back to the utilities – they are so big for 
me. They’re willing to do anything for us. 


A third informant noted that the IBOA Executive Director has been “living on the road and he’s 
been doing a great job at conferences and conventions, and I think it is growing….” That 
informant also credited IFMA with raising awareness of BOC in the region but nevertheless 
indicated that awareness was still “pretty low.” 
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One informant’s comments captured the sense that awareness is improving but still not sufficient 
to drive a high level of participation:  


I know what I have to do to fill a class, but I think if more people were aware of the program, I 
wouldn’t have to be pounding the pavement to get people to training. 


There are other possible reasons for the seeming inconsistency between the informants’ 
observations and our market penetration rates. Those informants that were least nuanced in their 
observations (and most directly suggested low awareness) may not be aware of the number of 
BOC-certified operators in their region. They may, for some reason, be mainly familiar with 
commercial building segments where BOC awareness is lowest.  


Another possibility is that our informants are simply applying a relatively high standard, by 
which the current market penetration still indicates low awareness. None of the informants 
estimated the percentage of building operators that know about BOC. 


It also is possible, as we note below, that the market penetration estimates shown below are 
incorrect. We may have over-estimated the percentage of operators credentialed in Idaho and 
Montana that are currently working in those two states or under-estimated the population of 
building operators in those states. It would require a large adjustment in both of those 
parameters, however, to produce a market penetration rate that is consistent with “low” 
awareness. 


Money and Time 


The other prevailing barrier to BOC training in Idaho and Montana is a shortage of both money 
and time, according to the informants. Although Northwestern Energy offers to cover full costs 
for some participants, and Idaho Power covers partial costs, BOC training still often requires a 
monetary investment of some kind. The bigger issue may be, though, the large time commitment 
required to complete the BOC certificate (8 days). Four of the five informants stated that 8 days 
away from the job is a hardship – one respondent said, “Even the thought of missing one or two 
days puts you behind,” and another said, “Losing a guy for eight days is a hard pill to swallow.”  


Informant Suggestions for Expanding BOC’s Reach 


When we asked the market informants what else can BOC do to expand its reach in Idaho and 
Montana, three primary themes emerged:  


1) Get the word out 
2) Offer classes with shorter durations 
3) Target decision makers with a compelling business case for BOC 


All the informants mentioned that increasing awareness is key to furthering the uptake of BOC 
training. Specific recommendations for how to do this included putting up simple billboards, 
partnering with various entities (utilities, manufacturers such as Trane) to give “tech talks” and 
do other forms of direct outreach, targeting “decision makers” with a BOC value proposition, 
and a general call for “more marketing.”  







BOC-Expansion Initiative Market Progress Evaluation Report 


 Market Characterization Memo | Page D-5 


When asked to comment on BOC’s plans to offer “blended online training” in its courses, 
informants were mixed, but most said that online learning is not as effective as classroom 
learning for BOC content. One informant (self-identified as young) was in favor of online 
training, saying, “That’s the world we live in,” but the others were highly skeptical of its 
effectiveness. One informant said “In-class is preferable. The instructor can read students and 
gauge whether they are ‘getting it’ or not.” 


All of the market informants were enthusiastic about BOC’s value and felt that it could benefit 
their states greatly. They indicated that with a variety of different efforts to increase awareness 
and accessibility to training, BOC has the potential to expand in Idaho and Montana.  


Revised Market Size and BOC Penetration Estimates 


For MPER #1, we estimated the number of building operators in NEEA territory to be about 
10,020. We based that estimate largely on an estimate of mean square footage of building space 
per building operator, which we calculated from our survey of BOC-certified operators. From 
that estimate, we calculated BOC penetration to be about 20% of the market. 


For this memo, we have updated the estimate of the building operator population with additional 
data from our 2014 survey of non-certified operators but using the same method as used in 
MPER #1. In addition, we have provided an alternative update using a modified method. 


In the following subsections, we review the methodology we used for MPER #1, we then show 
the new population size and penetration estimates we obtained from applying the new data to 
that methodology and to the revised method, for the region as a whole and separately for 
Oregon/Washington and Idaho/Montana. 


Review of Method for Estimating Operator Population and Penetration Rate 


We based our previous estimate of the regional building operator population on three 
assumptions: 


 About 75% of the square footage of applicable buildings39 of at least 100,000 square feet 
has in-house operators. 


 About 5% of applicable buildings of at least 5,000 square feet but less than 100,000 
square feet have in-house operators, and any such building with an in-house operator has 
only one. (In other words, the number of in-house operators in the below-100,000-square-
feet tier is equal to 5% of the number of buildings in that tier.) 


 About 0% of buildings smaller than 5,000 square feet have an in-house operator. 


We document the reasons for the above assumptions in MPER #1.40 


                                                 
39  As explained in the previous memo, we excluded groceries and restaurants, as they typically use service 


providers to manage energy-using equipment. 
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To estimate the number of operators in the large (at least 100,000 square feet) tier, we calculated 
the mean number of building square feet per operator and divided that figure into the total 
regional building area for applicable buildings of 100,000 square feet or larger, as identified in 
the CBSA. We calculated the mean building square footage per operator from data from our 
survey of BOC-certified operators. That survey asked respondents to report the total number of 
operations and maintenance staff in their buildings, regardless of whether or not the possessed 
the BOC credential. For each building in the sample, we divided that figure into the reported 
building square footage. We then calculated a weighted mean of the building square footage per 
operator across all respondents who reported a building size of at least 100,000 square feet and 
who reported the number of operators employed there (n = 177).41 The weighted mean accounted 
for the fact that our sample included a higher proportion of very large buildings (at least 500,000 
square feet) than the regional building population as a whole (Table 23). 


Table 23. Calculation of Weights for Square Footage per Operator for MPER #1 


Facility Size 
(Square Feet) 


Number of 
Facilities in Sample 


Percent of Facilities 
Sample 


Percent of 
Buildings in Region 


(CBSA) Weight 


100,000 to 500,000 81 44% 97% 2.20 


>500,000 102 56% 3% 0.05 


Total 183 100% 100% n/a 


Our analyses resulted in a mean of 72,935 square feet per operator in the large tier. CBSA 
reports a total of somewhat more than 740 million square feet of building space in that tier.42 
Dividing that total by the mean square footage per operator gave an estimate of 7,609 operators 
in that tier. From CBSA data, we also estimated that there are approximately 48,217 buildings in 
the smaller tier43; multiplied by 5%, this yielded an estimate of 2,411 operators in that tier. Thus, 
we estimated a population of 10,020 operators overall (Table 24). 


                                                 
40  BOC-Expansion Initiative Market Progress Evaluation Report #1 (Report #E14-277). Prepared by Research 


Into Action, Inc. for Northwest Energy Efficiency Alliance, April 24, 2014. Available at: 
http://neea.org/docs/default-source/reports/boc-expansion-initiative-market-progress-evaluation.pdf?sfvrsn=4. 
See Appendix D, pp. D-2 to D-7. 


41  We excluded two cases for which the calculated square footage per operator was a statistical outlier. We defined 
statistical outlier as a case that exceeds the mean value by at least 3.1 standard deviations, which would include 
0.1% of the expected distribution. 


42  CBSA does not provide estimates of number of buildings in each size tier. However, we calculated estimates 
from data on the total floor area by building type and the percentage of floor space of each building type by size 
tier. For each tier, we divided the total floor space for each tier by the presumed mean value for that size tier. 
The presumed mean values were not the midpoint, nor were they the same for each tier; rather, we chose a 
different value for each tier to approximate the skewed distribution of building size across all tiers. From this 
method, we estimated there are about 3,300 buildings of at least 100,000 square feet in the region. In practice, 
the results were relatively insensitive to the presumed mean value of each tier. 


43  This estimate comes from the method described in the previous footnote. The total area for that tier (excluding 
restaurants and grocery stores) was 1,196,300,000 square feet. 
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Table 24. Estimated Size of Building Operator Market for MPER #1 


Facility Size 
(Square Feet) 


Parameter Used to 
Estimate Number of 


Operators in Tier Parameter Value 


How Number of 
Operators in Tier 


Calculated 
Number of 
Operators 


5,000 to 99,999 Number of Buildings in 
Tier 


48,217 5% of buildings, one 
operator per building 


2,411 


≥ 100,000 Total Square Footage of 
Buildings in Tier 


740,478,400 72,935 square feet per 
operator, 75% of square 


footage has operators 


7,609 


Total n/a n/a n/a 10,020 


Together, NEEC and IBOA had certified 2,147 BOC operators through 2012.44 The NEEC 
database identified about 1% of the operators as retired or deceased, but about 5% of operators 
have asked not to be contacted, some of whom may also have been retired or no longer doing 
building operations work. Thus, we estimated that the percentage who were retired from work or 
deceased could be up to 5%. This yielded a count of about 2,000 then-employed building 
operators in the Northwest that ever received certification, or about 20% of the estimated 
population.  


Revised Estimate of Operator Population – Using Same Method as For MPER #1 


In 2014, we conducted a survey of non-certified building operators from which we collected 
comparable data on building size and number of operators employed.45 A total of 79 survey 
respondents to that survey reported a building size of at least 100,000 square feet and reported 
the number of operators employed there.46 We used this additional data, combined with the data 
from the 2013 survey of BOC-certified operators, to recalculate the mean square footage per 
building operator. 


Each record in the combined data set of 255 certified (n = 176) and non-certified operators (n = 
79) provided workplace square footage and number of operators employed for a single, unique 
workplace. For each record, we calculated the square footage per operator. Since combining the 
datasets resulted in slightly changed distribution of facility size, we recalculated the weights to 
adjust for differences from the population (Table 25). 


                                                 
44  2013 BOC Program Database. Memorandum prepared for the Northwest Energy Efficiency Alliance by 


Research Into Action, February 28, 2014.  
45  We describe the methodology for this survey in detail in BOC Nonparticipant and Owner Survey: Awareness of 


and Attitudes Toward BOC Training. Memorandum prepared for the Northwest Energy Efficiency Alliance by 
Research Into Action, February 28, 2014. 


46  As with the certified operator sample, this excludes statistical outliers. 
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Table 25. Recalculation of Weights for Square Footage per Operator for Combined Certified and Non-
certified Operator Dataset 


Facility Size 
(Square Feet) 


Number of 
Facilities in Sample 


Percent of Facilities 
Sample 


Percent of 
Buildings in Region 


(CBSA) Weight 


100,000 to 500,000 124 50% 97% 2.00 


500,000 131 50% 3% 0.05 


Total 255 100% 100% n/a 


We also calculated weights to adjust for the fact that the certified operators represented a much 
larger percentage of the combined sample (69%) than they did of all operators in buildings of at 
least 100,000 square feet. We can only estimate the latter percentage. For MPER #1, we 
estimated that BOC had achieved about 20% overall market penetration. Therefore, we used that 
assumption (Table 26).  


Table 26. Calculation of Weights to Adjust for Different Sampling Ratios of Certified and Non-certified 
Operators 


Group Population % Sample % Weight 


Certified 20% 69% 0.29 


Non-certified 80% 31% 2.59 


Total 100% 100% n/a 


Applying the above weights to the combined sample produced a mean of 64,967 square feet per 
operator – lower than that produced from the sample of certified operators only. As Table 27 
shows, this resulted in an increased estimate of 8,549 operators in the large building tier, for a 
total estimate of 10,960 operators in the region – somewhat above the estimate from MPER #1. 


Table 27. Estimated Size of Building Operator Market, Using Combined Certified and Non-certified 
Operator Dataset 


Facility Size 
(Square Feet) 


Parameter Used to 
Estimate Number of 


Operators in Tier Parameter Value 


How Number of 
Operators in Tier 


Calculated 
Number of 
Operators 


5,000 to 99,999 Number of Buildings in 
Tier 


48,217 5% of buildings, one 
operator per building 


2,411 


≥ 100,000 Total Square Footage of 
Buildings in Tier 


740,478,400 64,967 square feet per 
operator, 75% of square 


footage has operators 


8,549 


Total n/a n/a n/a 10,960 
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Revised Estimate of Operator Population – Using Modified Method 


The above method for estimating the operator population possibly under-estimated the number of 
operators in the small tier. Even if only 5% of buildings in that tier have in-house operators, it is 
likely that most of those buildings are at least 50,000 square feet, and those buildings may have 
more than one operator, on average. 


Therefore, we produced an alternative estimate by redefining the large tier as buildings at least 
50,000 square feet and the small tier as those from 5,000 to 49,999 square feet. Redefining the 
large tier added 35 cases to the calculation of square feet per operator, and changed the 
proportion of buildings across the two sub-tiers for both the sample and population, requiring a 
recalculation of sample weights (Table 28). 


Table 28. Recalculation of Weights for Square Footage per Operator for Combined Certified and Non-
certified Operator Dataset, Facilities 50,000 Square Feet and Larger 


Facility Size 
(Square Feet) 


Number of 
Facilities in Sample 


Percent of Facilities 
Sample 


Percent of 
Buildings in Region 


(CBSA) Weight 


50,000 to 500,000 159 55% 99% 1.81 


500,000 131 45% 1% 0.02 


Total 255 100% 100% n/a 


Applying the new weights to the expanded combined sample produced a new mean of 57,280 
square feet per operator. Dividing that into the total market square footage for the redefined large 
tier (and multiplying by 75% as before) produced an estimate of 13,973 operators in that tier.  


Redefining the small tier reduced the estimated number of buildings in that tier from 48,217 to 
42,772.47 Since the tier now excludes most of the buildings expected to have operators, we also 
reduced the assumed percentage of buildings with in-house operators to 3%.48 This produced an 
estimate of 1,283 operators in that tier, for a total of 15,256 operators in the region. 


                                                 
47  One NEEA staff member suggested that 10,000 square feet may be a better lower bound than 5,000 square feet 


for the small tier. We selected 5,000 square feet simply because it corresponds to the way CBSA partitions the 
building size distribution (<5,000, 5,000-19,999, 20,000-49,999, 50,000-99,999, 100,000-499,999, and 
500,000+ square feet). Estimating the proportion of buildings in the 5,000-19,999 range that are at least 10,000 
would require knowledge of the shape of the distribution of the count of buildings within that range. The 
distribution is likely skewed, with relatively more buildings below than above 10,000, but we do not know the 
level of skew. Moreover, the method for estimating the number of operators in the small tier is based on 
evidence (reported in MPER #1) of the percentage of buildings at least 5,000 square feet and smaller than 
100,000 square feet, that have operators.  


48  This is, admittedly, an arbitrary assumption. The difference between assuming 1% of and 5% of buildings with 
operators is about 1,700 operators, so assuming a possible range of 1% to 5%, the 3% figure comes with a 
possible error of ± 850. 
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Table 29. Estimated Size of Building Operator Market, Using Combined Certified and Non-certified 
Operator Dataset, Redefined Large Tier  


Facility Size 
(Square Feet) 


Parameter Used to 
Estimate Number of 


Operators in Tier Parameter Value 


How Number of 
Operators in Tier 


Calculated 
Number of 
Operators 


5,000 to 49,999 Number of Buildings in 
Tier 


42,772 3% of buildings, one 
operator per building 


1,283 


≥ 50,000 Total Square Footage of 
Buildings in Tier 


1,067,155,300 57,280 square feet per 
operator, 75% of square 


footage has operators 


13,973 


Total n/a n/a n/a 15,256 


Which Estimate Is Better? 


The two new estimates of regional market size range from 10,960 operators – less than 10% 
more than the MPER #1 estimate – to 15,256 operators – half again as many, using the revised 
method. As noted above, we revised the method because of concerns that the original method 
may have under-estimated the number of operators in facilities smaller than 100,000 square feet.  


One way to examine the question is to ask what the revised method does to the estimated number 
of buildings with operators in the 5,000-to-99,999-square-feet range. Recall that the original 
method assumes 5% based on several converging lines of evidence. By including buildings of 
50,000 to 99,999 square feet in the large tier, the revised method increased the estimate of 
operators in the large tier from 8,549 to 13,973 – an increase of 5,425. Not all of those are 
necessarily in the 50,000-to-99,999-square-feet range, but most are. Assuming 5,000 operators, 
the calculated mean of 57,280 square feet per operator, and a mean building size of 60,000 
square feet49 produces an estimate of about 4,800 buildings with operators in the 50,000-to-
99,999-square-feet range, which by itself is about 10% of the estimated number of buildings in 
the entire 5,000-to-99,999-square-feet range. Assuming any additional number of buildings 
smaller than 50,000 square feet with operators increases that percentage. 


The above analysis is slightly sensitive to the assumed number of operators in the 50,000-to-
99,999-square-feet range. For example, it would require a 20% decrease in the assumed number 
of operators (to 4,000) to decrease the estimated percentage of buildings with operators to 8%. It 
is also sensitive to the assumed mean square feet per operator – the calculated mean was for the 
entire large tier, but operators in buildings smaller than 100,000 square feet may, on average, 
have responsibility for less square footage. Assuming 45,000 square feet per operator, for 4,000 
operators, decreases the estimated percentage of buildings with operators to 6% – but this still 
does not include any buildings smaller than 50,000 square feet. 


                                                 
49  The mean building size comes from the total square footage (given by CBSA) divided by the estimated number 


of buildings. 
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Two conclusions are possible: that the revised method overestimates, by 1,000 or so, the number 
of operators in buildings of 50,000 square feet or more; or that the percentage of buildings 
smaller than 100,000 square feet with building operators is closer to 10% than to 5%. Without 
more to go on, we suggest modifying the revised method by assuming that redefining the large 
tier to include buildings of 50,000 to 99,999 square feet increases the number of operators in that 
tier by half the amount that the revised method estimates (2,712 instead of 5,425). This produces 
the estimate shown in Table 30. 


Table 30. Compromise Estimated Size of Building Operator Market  


Facility Size (Square Feet) Number of Operators 


5,000 to 49,999 1,283 


≥ 50,000 11,261 


Total 12,544 


Additional Considerations 


For both the survey of BOC-certified operators and the survey of non-certified operators, nearly 
all of the respondents worked in Oregon or Washington. Therefore, the above estimate of total 
operator population will be inaccurate to the extent that the mean square footage per operator is 
different for Idaho/Montana than for Oregon/Washington. Given that only 13% of total regional 
square footage for buildings at least 100,000 square feet is in Idaho or Montana, however, a 
reasonable amount of variation between the two areas in the mean square footage per operator 
would have little impact on the overall mean or the resulting population estimate.50 


Revised Estimates of BOC Market Penetration Rate 


Together, NEEC and IBOA have certified 2,351 BOC operators through 2013.51 As noted above, 
at least 1%, but as many as 5%, of the operators are retired or deceased. Taking the higher 
percentage yields an estimate of 2,233 currently employed, BOC-certified operators. With the 
revised estimate of market size shown in Table 30, this represents a market penetration rate of 
18%, slightly lower than we estimated for MPER #1. 


                                                 
50  As a sensitivity analysis, we estimated the operator population under the assumption that the mean square 


footage per operator in Idaho/Montana is 20% lower than in Oregon/Washington and under that assumption that 
the mean for Idaho/Montana is 20% higher. These assumptions changed the estimated operator population by -
2.0% and +1.3%, respectively. 


51  2013 BOC Program Database. Memorandum prepared for the Northwest Energy Efficiency Alliance by 
Research Into Action, February 28, 2014.  
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Operator Population and Penetration Rate for Oregon/Washington and Idaho/Montana 


To estimate the operator populations separately in Oregon/Washington and Idaho/Montana is 
challenging. Our original and revised methods both use the total square footage of buildings in 
the large size tier and the total number of buildings (derived from the total square footage) in the 
small tier. CBSA provides this information for the region as a whole and provides the total 
square footage by state, but it does not show totals for building size tier by state.  


Oregon and Washington account for about 87% of the total regional building area, but the 
distribution of total building area across size tiers may not be the same for Oregon/Washington 
and Idaho/Montana. In fact, as noted above, our market informants noted that few buildings in 
Idaho and Montana were larger than 100,000 square feet. Data from the U.S. Census suggest that 
the Oregon/Washington share of large-tier buildings may be slightly higher than its share of all 
buildings. The Census data do not show building size, but they show number of employees, 
which may be used as a proxy. While 78% of all regional business establishments are in Oregon 
and Washington, the Oregon/Washington share of establishments with at least 100 employees is 
slightly higher – 81%.52 Applying the same ratio (.81/.78, or 1.04) to the building area percentage 
suggests that the Oregon/Washington share of regional large-tier buildings may be closer to 90% 
than 87%. 


We therefore calculated a range of estimates based on varying assumptions about differences 
between Oregon/Washington and Idaho/Montana in the distribution of total building area. 
Specifically, we calculated three sets of estimates based on the assumptions that Oregon and 
Washington account for 87.5%, 90%, or 92.5% of buildings of at least 50,000 square feet. Those 
assumptions gave us three sets of estimates of the total square footage in the two size tiers. From 
each set of estimates, we calculated the number of operators in the large tier by dividing the 
mean square footage per operator by the estimated total square footage, as we did for the 
regional estimate. Since we had estimated the number of operators in the smaller tier based on 
the number of buildings, rather than the square footage, we allocated the estimated regional total 
number of operators for that tier based on the respective percentages, for Oregon/Washington 
and Idaho/Montana, of total square footage in that tier. The results are in Table 31. 


                                                 
52  U.S. Census Bureau, Statistics of U.S. Businesses: 2008. “U.S. - All industries - by Employment Size of 


Enterprise.” (Source: https://www.census.gov/epcd/susb/latest/us/US--.HTM.) The Census defines a business 
“establishment” as a single business location of a business entity. 
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Table 31. Estimated Size of Building Operator Market in Oregon/Washington and Idaho/Montana 


Area 


Percentage 
of Total 
Square 


Footage, 
Buildings At 
least 50k SF 


Operators in 
Buildings At 
least 50k SF  


Percentage 
of Buildings 
5k to 50k SF 


Operators in 
Buildings 5k to 


50k SF 
Total Number 
of Operators 


Oregon/Washington 87.5% 9,854 87% 1,114 10,967 


Idaho/Montana 12.5% 1,408 13% 169 1,577 


Total 100% 11,261 100% 1,283 12,544 


Oregon/Washington 90.0% 10,135 85% 1,091 11,225 


Idaho/Montana 10.0% 1,126 15% 192 1,318 


Total 100% 11,261 100% 1,283 12,544 


Oregon/Washington 92.5% 10,416 83% 1,068 11,484 


Idaho/Montana 7.5% 845 17% 215 1,060 


Total 100% 11,261 100% 1,283 12,544 


The BOC database shows that, through 2013, BOC has certified 1,822 operators with Oregon 
and Washington work addresses and 529 with Idaho and Montana work addresses. If we again 
assume that 5% of those are retired from work or deceased, we estimate that the current working 
counts of certified operators are 1,731 in Oregon/Washington and 503 in Idaho/Montana.  


We calculated BOC penetration rates separately for Oregon/Washington and Idaho/Montana 
based on each set of operator population estimates shown above in Table 31. The estimated 
penetration rate for Oregon/Washington was not sensitive to the assumed percentage of large-tier 
buildings that Oregon/Washington account for – it was 15% to 16% under each assumption. 
However, the penetration rate for Idaho/Montana was sensitive to the assumption used, ranging 
from 32% to 47% (Table 32). 


Table 32. Estimates of BOC Penetration in Oregon/Washington and Idaho/Montana 


 Oregon/ Washington Idaho/ Montana Total 


BOC-Certified a 1,731 503 2,280 


Percentage Large-
Tier Buildings in 
Oregon/Washington 


Operator 
Population 


Penetration 
Rate 


Operator 
Population 


Penetration 
Rate 


Operator 
Population 


Penetration 
Rate 


87.5%  10,967 16% 1,577 32% 12,544 18% 


90% 11,255 15% 1,318 38% 12,544 18% 


92.5% 11,484 15% 1,060 47% 12,544 18% 


a Number of currently employed BOC-certified operators  
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The penetration rate for Idaho and Montana seems high, particularly in light of the fact that our 
market informants reported that general awareness of BOC was low in those states. One reason 
that the penetration rate would be higher in Idaho/Montana than Oregon/Washington is that 
IBOA appears to have certified all course graduates without requiring a separate certification 
test. However, it seems unlikely that this would account for a doubling of the penetration rate. 


Recall that the estimate of number of operators in the large tier (now defined as at least 50,000 
square feet) assumes in-house operators for 75% of the square footage in that tier. If in-house 
operator coverage in the large tier is more than 75% of the building square footage in Idaho and 
Montana, then the operator population may be larger in those states than our estimate. We cannot 
assume, however, that the proportion of such buildings with in-house operators is greater in 
Idaho/Montana than in Oregon/Washington.  


Other possible reasons for the high penetration rate in Idaho/Montana may exist. For example, 
the estimate assumes that, of the credentialed operators with Idaho or Montana work addresses, 
95% are still working. This may be an overestimate – more than 5% may be unemployed, retired 
from work, or deceased and some may no longer work in Idaho or Montana but not have 
provided an updated work address. However, even assuming that only 80% of credentialed 
operators with Idaho or Montana work addresses are still working in those states, the population 
estimates shown in Table 32 would produce penetration estimates of 27% to 40%. 


We cannot speculate on other possible reasons for the high penetration rate. 


Secondary Research 


We sought information on how the commercial building market in Idaho and Montana may 
differ from that in Oregon and Washington. Below, we present information relating to the 
distribution of buildings by end-use type and on the proportion of government-owned buildings. 


Distribution by End-Use Type 


We used data from the Commercial Building Stock Assessment (CBSA) to compare the 
distributions of building square footage across end-use types, separately for Idaho and Montana 
and for Oregon and Washington. For this analysis, we included only heated floor space. Total 
commercial buildings in Idaho and Montana comprised approximately 278 million square feet 
(MSF) of space, compared to 1.87 billion square feet in Oregon and Washington. 


For most end-uses, the proportions of square footage for various building end-uses in Idaho and 
Montana were similar to those in Oregon and Washington. However, K-12 schools and colleges 
occupied greater shares of building space in Idaho and Montana than in Oregon and Washington 
– the proportion was more than one-third higher for K-12 schools and nearly four times as high 
for colleges (Figure 24).  







BOC-Expansion Initiative Market Progress Evaluation Report 


 Market Characterization Memo | Page D-15 


Figure 24. Proportion of Building Square Footage, by End-Use and Region  


 


* Other includes building end-uses such as assembly, church, fire station, miscellaneous retail, prison, and 
assisted living. 


Our Idaho and Montana market informants indicated that the K-12 schools and college end-uses 
were among those most likely to have in-house operators. Therefore, if those end-uses represent 
a larger proportion of total building space in Idaho and Montana than in Oregon and Washington, 
there may be particular opportunities for BOC recruitment in those areas. 


There is reason to question the CBSA estimates for colleges, however. The square footage 
designated as colleges in Oregon was lower than what we would expect. CBSA data show that 
Oregon has 6.2 MSF of college buildings, which is considerably less than Idaho (19.7 MSF) and 
Montana (13.6 MSF). To investigate further, we obtained data from the Oregon University 
System (OUS),53 which revealed a combined total square footage for all public universities in 
Oregon of 25.8 MSF. However, substituting the OUS figure for the CBSA Oregon college figure 
increased colleges’ proportion of total building square footage in Oregon and Washington only 
from 3% to less than 5%, still less than half the 11% figure in Idaho and Montana. We do not 
have a comparable independent source of data on private colleges and universities. If the total 
square footage for private colleges and universities is equal to that for public ones, the combined 
percentage for colleges and universities in Oregon and Washington would be about 6%. 


                                                 
53  The Oregon University System consists of Portland State University, Western Oregon University, Oregon State 


University, University of Oregon, Oregon State University Cascades, Eastern Oregon University, Southern 
Oregon University, and Oregon Institute of Technology. 
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We also looked at data from the 2012 Economic Census54 to compare to findings from our 
analysis of the CBSA data. This analysis showed only small differences between Idaho/Montana 
and Oregon/Washington in the distributions of establishments and employees by sector. Figure 
25 shows that the proportion of individuals employed at K-12 schools and colleges in Idaho and 
Montana is approximately the same as Oregon and Washington. (The comparison was similar for 
number of establishments; not shown.)  


Figure 25. Proportion of Paid Employees, by End-Use and Region 


 
* Other includes building end-uses such as assembly, church, fire station, miscellaneous retail, prison, and 


assisted living. 


If there were in fact a greater proportion of building square footage designated as K-12 schools 
and colleges, as suggested by CBSA data, we might expect there also to be a greater proportion 
of employees in these sectors. In fact, using the CBSA and Economic Census data together, we 
calculated the mean square footage per employee for the education sector in the two areas.55 The 
mean for Oregon/Washington (3,478) was about three-quarters that of the mean for 
Idaho/Montana (4,774). These findings further suggest that the CBSA may be underrepresenting 
the square footage of designated as educational buildings in Oregon, and perhaps Washington.  


                                                 
54  The U.S. Census Bureau conducts the Economic Census every five years with the purpose providing 


information on American businesses and the economy, including the number of business establishments and 
number of employees, by sector. 


55  The Census data showed employment for “educational services,” and did not show separate data for K-12 
schools and colleges. This employment category may also include individuals employed outside of K-12 
schools and colleges, such as in educational testing firms and tutoring services.  
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Government Ownership 


We found another area where the CBSA data is at variance with another source. CBSA shows 
about 38.2 MSF of federal-government-owned buildings in Oregon/Washington and 4.5 MSF in 
Idaho/Montana. Those figures amount to about 2% and 1%, respectively, of the total building 
square footage in the two areas. This, however, is not consistent with data we obtained from the 
2009 Federal Real Property Statistics (FRPS), which shows about 93.3 MSF of federal-
government-owned buildings in Oregon/Washington and 34.0 MSF in Idaho/Montana – 
comprising about 4% and 10%, respectively, of total building square footage (Table 33).56 The 
federal government also leases or otherwise manages another 19.0 MSF in Oregon/Washington 
and 6.7 MSF in Idaho/Montana. 


Table 33. Square Footage of Federally Owned and Managed Buildings 


 Oregon / Washington Idaho / Montana 


Legal Interest 
Square 
Footage 


Percent of 
Total 


Owned, 
Leased, Etc. 


Percent of 
Total 


Building 
Square 
Footage 


Square 
Footage 


Percent of 
Total 


Owned, 
Leased, Etc. 


Percent of 
Total 


Building 
Square 
Footage 


FEDERAL REAL PROPERTY STATISTICS 


Owned 93,300,000  83% 3.9% 34,000,000  84% 10.0% 


Leased 14,800,000  13% 0.6% 5,200,000  13% 1.5% 


Otherwise Managed* 4,200,000  4% 0.2% 1,500,000  4% 0.4% 


Total 112,300,000  100% 4.8% 40,700,000  100% 11.9% 


COMMERCIAL BUILDING STOCK ASSESSMENT (CBSA) 


Owned 38,200,000 n/a 1.7% 4,500,000 n/a 1.4% 


*  "Otherwise managed” indicates that a U.S. state government holds title to the real property asset but has 
granted rights for use to a federal government entity in a method other than a leasehold arrangement. 


Determining the correct total of federally owned and controlled building square footage and 
explaining the discrepancy between the CBSA and FRPS data are important, given that the 
BOC-E initiative targets that sector. 


One possibility is that the CBSA figure for some reason does not include military property. The 
FRPS data showed that 63% of building square footage held by the federal government in the 
U.S. is for military purposes (Army, Air Force, and Navy). The FRPS does not show the military 
and non-military percentages by state, but if non-military square footage is about one-third of 
total federally owned square footage in Idaho and Montana, the non-military total would be close 
to the CBSA total. On the other hand, the non-military total for Oregon and Washington would 
still be more than twice what CBSA shows. 


                                                 
56  Source: http://www.gsa.gov/graphics/ogp/FY2009_FRPR_Statistics.pdf 
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We could not determine from the CBSA report whether the total square footage reported for 
federally owned property included or excluded military property. If it does exclude military 
property, that would explain part, but not all, of the discrepancy between the CBSA and FRPS 
totals. 


In any case, the FRPS data suggest that federally owned building square footage, including that 
for military uses, is substantially greater in the region as a whole than CBSA would indicate. 
Further, if that extra square footage is not otherwise classified in CBSA, then CBSA may 
undercount total building square footage in the region, which would have implications for the 
estimated size of the building operator market and BOC market penetration. 


Summary and Conclusions 


We carried out multiple research activities to identify key characteristics of the building operator 
market, particularly for Idaho and Montana. We present key findings relating to building stock, 
awareness of and interest in BOC, and the estimated building operator population and BOC 
penetration. 


Building Stock 


 The building stock in Idaho/Montana may be older than in Oregon/Washington and is 
facing efficiency challenges. However, the use of benchmarking has been a “huge” 
improvement recently. 


 Informants cited hospital, school, government, industrial, and airport as the building end-
use type as most likely to have in-house operators. 


 Analysis of secondary data suggests that the distribution of building stock across end-
uses is similar in Idaho/Montana and Oregon/Washington. CBSA data suggest that K-12 
schools and colleges represent a higher proportion of the total building stock in 
Idaho/Montana than in Oregon/Washington, but other secondary data suggest that the 
CBSA undercounts education-related building space in Oregon. 


 Data from the U.S. General Services Administration also suggest that the amount of 
federally owned property is greater across the region than the CBSA indicates. Therefore, 
the CBSA should not be the source for estimating the opportunity for BOC expansion in 
the federal sector. 


Awareness of and Interest in BOC 


 Informants identified low awareness of BOC and limitations of money and time as key 
barriers to BOC training in Idaho and Montana, confirming the assumptions that underlie 
the BOC-E initiative. 
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 Informants identified as key groups for BOC recruitment “hands-on” staff, “first 
responders,” such as school custodians, and younger building operations workers who are 
more technology savvy and interested in sustainability than their predecessors. Additional 
comments suggested that the latter group may be most amenable to on-line training. 


Building Operator Population and BOC Penetration 


 We used new data from our 2014 survey of non-certified operators to update our estimate 
of the size of the building operator population, from 10,020 (reported in MPER #1) to 
12,923. That estimate relies on a mean building square footage per operator based mainly 
on operators working in Oregon and Washington, but the mean square footage per 
operator for Idaho and Montana would have to differ by more than 20% from the 
Oregon/Washington mean to change the estimated operator population by more than 
2.6%. 


 Based on the revised population estimate, we now estimate BOC market penetration to be 
about 18% regionally. Our effort to estimate penetration separately for Idaho/Montana 
and Oregon/Washington yielded estimates of at least 37% for the former area, which 
seems to contradict our market informants’ observation of low BOC awareness in that 
area. Our separate penetration estimates for the two areas required making some 
assumptions based on limited data, however, and so should require cautious 
interpretation. 
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Appendix E. ACE Model Review Memo 


Memorandum 


To: Rita Siong, NEEA Project Manager 


From: Ryan Bliss, Research Into Action 


Date: April 25, 2014 


Re: 2014 BOC-E ACE Model Inputs 


As part of our activities to evaluate the Northwest Energy Efficiency Association’s (NEEA’s) 
Building Operator Certification Expansion (BOC-E) Initiative, this memo documents findings 
from a 2014 survey of the operations and maintenance (O&M) practices of building operators 
without the Building Operator Certification (BOC) credential (“non-certified operators”) but 
with O&M management responsibilities.  


Our findings demonstrated that BOC training results in electricity savings for several equipment 
types and likely produce overall electricity savings, compared to the savings achieved by non-
certified operators. Overall, the results indicated BOC-attributable savings for natural gas and 
electricity were close to those we reported in BOC-E Market Progress Evaluation Report #1 
(MPER #1).57  Based on that finding, we recommend no changes to the current ACE Model 
assumptions. The study also found that BOC training produces greater savings for some 
equipment types than others, which may suggest areas to investigate possible adjustments in 
training. 


This is the first time that NEEA has funded research to compare the energy consumption and 
savings of non-certified building operators with those of BOC-certified operators. In 2001, 
Research Into Action surveyed supervisors of BOC-certified and non-certified operators about 
efficiency practices, but the study was not designed to assess actual energy consumption and 
savings.58  


The sections that follow present: 1) the background for the current research, including a 
discussion of our previous research on BOC-certified operators and the purpose of carrying out 
research with non-certified operators; 2) the methodology for the current research, including 
survey implementation and survey data preparation and analysis; 3) the research results; and 4) 
conclusions and recommendations. 


                                                 
57  Research Into Action, Inc. (2014). See Appendix G.  
58  Research Into Action, Inc. (2001). See Appendix G. 
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Background 


Previous Research on BOC-Certified Operators 


In April 2013, Research Into Action conducted a survey of Oregon and Washington59 BOC-
certified operators, which collected detailed data on the O&M practices of those operators. The 
purpose was to estimate the total savings per operator (kWh and therms) and the percentage 
savings per operator for buildings with BOC-certified operators.  


The survey assessed self-reported O&M practices across nine equipment types60 as well as 
facility61 size, location, and end-use type, where that information was not available from the 
Northwest Energy Efficiency Council’s (NEEC’s) database of BOC-certified operators.62  


For each respondent, we calculated a baseline energy consumption value based on facility end-
use, size, and climate zone and recently published energy usage intensity (EUI) data (see below). 
Specifically, we identified the appropriate EUI for each facility based on its end-use and climate 
zone. Since EUI is expressed in terms of energy usage (kWh or therms) per square foot, we 
could estimate baseline consumption by multiplying the EUI by the facility size. That baseline 
value represented what that facility’s energy consumption would be with standard building 
operations practices.  


Our team subcontractor, Nexant Inc., then applied engineering analyses to survey respondents’ 
self-reported O&M practices and facility characteristics to calculate how much energy 
(electricity as well as natural gas) each respondent’s facility saved through the self-reported 
O&M practices, as compared to standard building operations practices. Nexant based the 
algorithm for calculating savings, including the assumption of what constituted standard 
practices, on measure libraries it had developed from building retrocommissioning, building 
tune-up, and O&M program implementation work. 


                                                 
59  NEEC’s database, at that time, only contained Oregon and Washington BOC-certified operators. 
60  The equipment types were boiler systems, chilled water systems, economizers and ventilation control, 


compressed air systems, fans and air distribution systems, domestic water heaters, lighting, pumps, and motors. 
61  The 2013 survey of BOC-certified operators did not assess whether respondents were responsible for a single 


building or multiple buildings, and that information was not available from the BOC database. Throughout the 
2013 survey, we used the word “facility” rather than “building” when asking about workplace characteristics. In 
the spirit of continuous improvement based on learnings from the last study, the 2014 survey of non-certified 
operators asked about the number of buildings, and total square footage, that each respondent was responsible 
for. Therefore, in our discussion of the 2014 survey results, we use the expression “building or facility.” 


62  The Northwest Energy Efficiency Council (NEEC) administers BOC certification. 
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For each fuel type, we calculated mean energy savings as the total estimated energy saved 
divided by the total estimated baseline consumption. We conducted the above analysis twice: 
once using EUI data from both the U.S. Energy Information Administration’s Commercial 
Buildings Energy Consumption Survey (CBECS)63 database, and once using EUI data from 
NEEA’s Commercial Building Stock Assessment (CBSA).64 The two sources provided similar 
results. 


Our prior research estimated that buildings with BOC-certified operators use, on average, 4.27% 
less electricity and 3.19% less natural gas than would result from the application of standard 
building operations practices in such buildings. Based on the survey respondents’ ratings of the 
influence of BOC training on their reported O&M practices, we estimated that, on average, just 
over half of that reduced energy consumption was attributable to BOC training. Thus, we 
estimated that BOC training was responsible for a 2.03% reduction in electricity and a 1.79% 
reduction in gas compared to the consumption that would result from standard building 
operations practices (Figure 26). The survey did not seek to determine what factors were 
responsible for the energy savings that the respondents did not attribute to BOC training.  


Figure 26. Attribution of Energy Savings in to BOC Training 


 


As Table 34 shows, the 2013 study, described above, provided the most comprehensive research 
to date on the O&M practices of BOC-certified operators and of the resulting energy savings.  
Based on our research, we submitted a memo to NEEA that reviewed the input assumptions for 
the BOC-E Initiative’s ACE Model. We incorporated that memo into BOC-E Market Progress 
Evaluation Report #1 (MPER #1). 


                                                 
63  Source: http://www.eia.gov/consumption/commercial/. 
64  Northwest Commercial Building Stock Assessment: Final Report. Prepared by The Cadmus Group, Inc. for the 


Northwest Energy Efficiency Alliance, December 21, 2009. 
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Table 34. Studies of BOC Savings 


Report Title & Year Sample O&M Assessment Savings 
Estimate 
Includes 
Capital 


Upgrades? 


Assessment of 
BOC 


Attribution 


Estimated O&M 
Savings (ft2/year) 


Number of 
Equipment 


Areas 


Assessment details kWh Therms 


BOC-Expansion Initiative Market Progress 
Evaluation Report #1. Prepared by Research 
Into Action, Inc. for Northwest Energy 
Efficiency Alliance, 2014. 


212 9 areas  ~50 questions on 
nature of actions taken 


No 0-10 scale, 
converted to % 


attribution 


.315 .007 


Impact and Process Evaluation: Building 
Operator Training and Certification (BOC) 
Program. Prepared for Northeast Energy 
Efficiency Partnerships by RLW Analytics, 
2005. 


94 7 areas Assessed whether or 
not maintenance 


performed, but not 
detailed maintenance 


activities 


Yes Dichotomous – 
yes/no 


influence 
question 


.15 to .20* .028 to 
.035* 


Evaluation of MN BOC Training. Prepared 
for Midwest Energy Efficiency Alliance and 
Minnesota Office of Energy Security by 
Navigant Consulting Inc., 2011. 


50 6 areas Not provided No 0-10 scale, no 
savings for 3 or 


less 


.237 .018 


Program Year 3 DCEO Building Operator 
Certification (BOC) Program Evaluation. 
Presented to the Illinois Department of 
Commerce and Economic Opportunity 
(DCEO) by Navigant Consulting, 2012. 


30 7 areas Not provided Yes 0-10 scale, no 
savings for 3 or 


less 


.374 .001 


Evaluation of Kansas City Power and Light’s 
Building Operator Certification Program. 
Prepared for Kansas City Power and Light by 
Opinion Dynamics Corporation, 2009. 


26** 7 areas Not provided Yes Dichotomous – 
yes/no 


influence 
question 


.02 N/A 


* The authors reported separate results for respondents from schools (n = 45) and from other workplace types (n = 49). 


** 26 respondents, but 10 unique sites. 
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Purpose of Research on Non-Certified Operators 


Operators’ rated influence of BOC may not provide an accurate estimate of the BOC-attributable 
portion of their savings.65 Comparing the energy consumption of BOC-certified operators with a 
group of operators that are similar other than having the credential is an alternative approach to 
(missing the rest of this sentence). 


Methods 


In January and February 2014, Research Into Action conducted an online survey of building 
owners, business owners, and operations and maintenance (O&M) workers. In addition to 
assessing O&M practices, the survey collected market data from building and business owners as 
well as their O&M managers and staff. Specifically, the survey assessed employer and 
workplace characteristics; awareness and familiarity with and attitudes toward BOC; training 
history; and the importance of staff retention. We present the findings from the market data in 
detail in a separate memo. This memo focuses on the analysis of energy savings from the O&M 
practices of the O&M workers who responded to the survey.  


The survey used the same questions to assess O&M practices as we used in the 2013 survey of 
BOC certificants, reported in MPER #1. Briefly, the section of the survey that assessed O&M 
practices first asked respondents which of nine equipment types they were responsible for: boiler 
systems; chilled water systems; economizers and ventilation control; compressed air systems; 
fans and air distribution systems; domestic water heaters; lighting; pumps; and motors. For each 
equipment type that a respondent identified responsibility for, the survey asked a series of 
questions about O&M practices related to that equipment type. 


As with the previous survey, Research Into Action implemented the survey using the Qualtrics© 
online survey software platform.  


The following discussion covers our methods for survey implementation, preparation of the 
survey data, calculation of energy savings for individual respondents, and comparison of savings 
percentages for certified and non-certified operators. 


                                                 
65  This observation is not based on the often-cited argument that self-report does not provide reliable data. In fact, 


research evidence suggests that self-report of behaviors and attitudes generally is reasonably reliable. (See, for 
example, Other Topics – Self-Report Data, from the website of the National Social Norms Institute at the 
University of Virginia, accessed on June 2, 2014 at: http://www.socialnorms.org/Research/SelfReports.php.) 
What is at issue here is whether a mean BOC influence rating of 5 means that 50% of savings are attributable to 
BOC. 
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Survey Implementation 


We implemented the survey through two channels with separate (but likely overlapping) survey 
frames: 1) through email invitations, with multiple reminders, we sent to a list we developed 
from the Northwest Energy Efficiency’s Council (NEEC) BOC contact list; and 2) through a 
single email blast by a private media organization to its subscriber list. 


Survey Channel 1 


The Northwest Energy Efficiency Council (NEEC) provided a list of 7,488 building operations 
and facilities management contacts that it had developed over several years from a wide range of 
sources. The primary sources for this contact list were: 


 Contact lists obtained from other building operations and facility management service 
providers. 


 The regional memberships of several organizations to which NEEC belongs: the Building 
Owners and Managers Association (BOMA), the International Facility Management 
Association (IFMA), APPA (formerly the Association of Physical Plant Administrators), 
the Washington Association of Maintenance and Operations Administrators (WAMOA), 
and the American Society for Healthcare Engineering (ASHE).  


 Attendees of NEEC-supported regional conferences, events, and webinars. 


 BOC-specific contacts, including BOC supervisors and students and individuals that have 
contacted NEEC to get information about BOC. 


The NEEC list was the largest and most comprehensive list of building operations and facility 
management contacts we could identify for Washington and Oregon. Those two states accounted 
for 98% of the contacts in the list. 


We removed BOC students from the above list. However, as one goal of the survey was to assess 
the value of having BOC-certified operators to building and business owners who employ them, 
we did not remove BOC supervisors from the list. We removed duplicate records for the 
remaining names. The final list consisted of 3,013 names. Of those, about 80% had been on the 
list fewer than five years. 


We sent an email survey invitation to each person on the above list. The email explained the 
purpose of the survey and assured the recipient of confidentiality. It included a link to the survey 
and a respondent-specific identification number. We sent up to three reminders over a two-week 
period. 
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Survey Channel 2 


The second channel was a similar email invitation sent via Trade Press Media Group, Inc., a 
media company serving the building operations and facility management industry. Trade Press 
sent the invitation to a list of subscribers to two of the company’s professional journals: Building 
Operations Management and Facility Maintenance Decisions. The Trade Press list consisted of 
1,851 names in the four Pacific Northwest states. Trade Press sent the invitation once, with no 
additional reminders.  


We considered it possible that the Trade Press list would have many of the same names as those 
on the NEEC list. We were not able to de-duplicate the lists, however, as Trade Press did not 
provide us access to the list, but rather sent our survey invitation to its list. To avoid confusion on 
the part of the survey invitees, we did the following. We sent the email invitation to the NEEC 
list first, followed by two reminder emails. After the second reminder email to the NEEC list, we 
asked Trade Press to send the invitation to its list. That email was similar to the one we sent to 
the NEEC list, except that it included a statement explaining that, because of the survey’s 
importance, we were implementing the survey through two channels and that if they received 
invitations from two sources, they should take the survey only once. We sent a third reminder to 
the NEEC list, which included the same statement. 


Preparation of Survey Data 


We merged the responses from the two lists and checked for duplicate responses based on name 
and IP address. There were no duplicate responses. Since our goal was to compare the savings 
from non-certified operators to the savings from BOC-certified operators from the 2013 survey, 
all of whom worked in Washington or Oregon, we excluded responses from anyone whose work 
location was outside those two states. 


In total, 114 O&M workers from Washington or Oregon responded to the survey, all but three 
coming from the NEEC contact list. Ten of those respondents reported being BOC-certified. We 
reclassified those respondents as BOC-certified operators for the purposes of calculating energy 
savings. Of the remaining 104 non-certified O&M workers, 20 (24%) did not provide sufficient 
data to assess baseline energy consumption or savings, leaving 84 respondents with sufficient 
data to assess energy savings (therms, kWh, or both). Figure 27 summarizes the above. The final 
sample size delivers at least 90/10 confidence/precision for the descriptions of individual O&M 
practices.  
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Figure 27. Sample Disposition 


Representativeness of the Sample 


We conducted analyses to determine whether the 104 non-certified survey respondents were 
representative of the sample frame from which they were drawn and to determine whether the 
final sample of 84 O&M workers with usable data were representative of the sample frame and 
of the 104 survey respondents. 


The NEEC contact list (from which nearly all survey responses came) did not provide detailed 
information on the characteristics of list members. However, it included job titles, which allowed 
us to examine whether operators with certain types of job title were more or less likely than 
others to respond to the survey. We grouped the job titles into four categories:  


 Owners or managers were those identified as an owner, a company officer or a director 
or a manager of technical activities.66  


 Supervisors were those identified as a supervisor, lead, or chief of technical activities. 


 Technical staff had titles that included the terms technical, mechanical, maintenance, 
engineer, or electrician or whose titles referred to specific equipment types, but who were 
not owners, managers, or supervisors. 


 Other respondents were largely administrative or marketing.  


As Figure 28 shows, the survey attracted relatively higher numbers of supervisor-level and 
technical staff, relative to their representation in the contact list, than owners, officers, directors, 
and managers. Those who provided usable data were similar to the overall O&M worker sample. 


                                                 
66  In fact, only 2% of the survey frame and 1% of respondents were owners or officers, so the great majority of 


those in the first category were directors or managers. 


114  
O&M worker 


survey 
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104  
Non‐certified 
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84  
Non‐certified 
O&M Sample 


20 insufficient 
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Figure 28. Job Categories for Contact List and Survey Respondents  


 
* Other consisted largely of administrative and marketing staff.  


Figure note: One O&M worker did not provide a job title. Therefore, the sample size is 103 for this comparison. 


We also examined whether the subset of 84 respondents with usable O&M data were comparable 
to the total sample of 104 O&M workers on two company characteristics: reported number of 
O&M staff reported and employer type.67  


The total sample reported a mean of 15.6 O&M staff. Among just those with usable data, the 
mean was 13.1. As Figure 29 shows, the respondents with usable data were similar to the total 
sample across employer types.  


                                                 
67  We did not compare on reported facility size, as 21% of the total sample did not report that information. 
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Figure 29. Employer Type of All Certified O&M Workers and Sample with Usable O&M Data 


 
Survey question: “Which of the following best describes your organization’s type of business?”  


“Other” includes industrial/manufacturing, office, mixed use, and warehouse/distribution, none accounting 
for more than nine respondents, plus several miscellaneous types reported by one respondent each. 


Thus, the attrition of the 20 respondents who did not provide usable O&M data did not have a 
large impact on the sample in terms of these company characteristics. The fact that the 
respondents with usable data differed somewhat from the entire sample, particularly in mean 
number of O&M staff reported, is not a great concern, as the purpose of this research was to 
compare the savings of non-certified operators with those of BOC-certified respondents. 
Therefore, the primary concern is the comparability of the non-certified and certified samples. 
As discussed below, in comparing the savings of these non-certified survey respondents with 
those of the BOC-certified respondents, we took several measures to maximize comparability. 


Calculating Respondents’ Energy Savings 


The Research Into Action team estimated energy savings for each survey respondent, following 
the methods described immediately below. We did not re-analyze the savings for the individual 
BOC-certified respondents from the previous survey. However, since we identified 10 survey 
respondents as BOC-certified operators, we added those to the sample of certified operators; as 
described below, we also excluded some of the previously surveyed BOC operators from the 
analyses based on a more systematic approach to identifying outliers. 


We estimated survey respondents’ energy savings with the methods we established for the 2013 
survey of BOC-certified operators, documented in detail in MPER #1 and summarized above. 
However, for this analysis, we calculated baseline consumption using energy usage intensity 
(EUI) data only from CBSA, comparing the savings for non-certified operators to that for 
certified operators based on CBSA data. 
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For each survey respondent, we used building size, type, and climate zone to calculate how much 
energy that respondent’s building(s) used compared to a baseline value representing what the 
energy consumption would be with standard building operations practices. We then applied 
engineering analyses, together with the same building characteristics data, to respondents’ self-
reported O&M practices to calculate how much energy those practices would save in a building 
with those characteristics. Finally, for each respondent, we calculated energy savings as a 
percentage of total baseline consumption. 


Identifying and Eliminating Outliers 


We adopted a more systematic approach to identifying and eliminating cases with outlier savings 
values than we used previously. In the analysis of BOC-certified operators for MPER #1, we 
identified outliers based on unusually high boiler capacities relative to the building size, which 
always were associated with unusually high savings values. In the current analysis, rather than 
rely on boiler capacity, we identified outliers in both the certified and non-certified operator 
group based on calculated therm and kWh savings percentages. Since respondents reported 
responsibility for varying numbers of equipment types, and we would expect responsibility for 
more equipment types to result in greater overall savings, we identified outliers for each 
equipment type.68 We excluded a respondent from therm savings analyses if any of that 
respondent’s equipment-specific therm savings values were outliers; similarly, we excluded 
someone from kWh savings analyses if any of that respondent’s equipment-specific kWh savings 
values were outliers. We conducted the outlier analysis separately for certified and non-certified 
respondents. 


In total, we excluded six non-certified respondents, based on outlier values, from either therm or 
kWh analyses – all six of them from kWh savings and one of them also from therm savings. 


We applied the same new outlier analysis to the previously certified BOC operators as well as 
the BOC-certified operators in the current survey. Of 195 BOC-certified operators that provided 
sufficient data for analyses, we identified nine as outliers for kWh savings and one as an outlier 
for therm savings. 


Assessment of Possible Confounds 


Before comparing the certified and non-certified operators, we assessed possible confounds in 
the data – that is, differences between the two groups in factors other than the credential that 
could account for some differences in energy savings. We identified possible confounds relating 
to the operators’ level and type of responsibility and to employer and workplace 
characteristics, which we further elaborate below. 


                                                 
68  For each equipment type, we identified a respondent as an outlier if that respondent’s calculated savings were at 


least 3 standard deviations different from the mean savings percentage for all respondents who reported 
responsibility for that equipment type. 
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Level and Type of Responsibility 


One possible confound was level of responsibility. Of the non-certified operators, 82% reported 
they managed other O&M staff. The 2013 survey of BOC-certified operators did not ask whether 
they managed other O&M staff, but both surveys asked respondents their titles. We categorized 
all self-reported titles as either “manager” or “non-manager.” By this classification, 85% of the 
84 non-certified operators with usable O&M data were managers, compared to 47% of the 
comparable certified operators. 


We addressed this confounds by restricting subsequent analyses to operators that we classified as 
managers. Because there were only 13 non-managers in the non-certified operator sample, we 
could not carry out a reliable comparison of certified and non-certified operators among non-
managers.69 Below, in the discussion of the results, we address the impact this has on the 
generalizability of the findings. 


The non-certified operators also reported more areas of equipment responsibility than certified 
ones: among those with usable O&M data, non-certified operators reported a mean of 6.1 areas 
of responsibility, compared to 5.2 for certified operators. Even when we restricted the 
comparison to the operators that we classified as managers, non-certified ones reported more 
areas of responsibility, on average (6.3 vs. 5.1). Therefore, the non-certified operators had more 
opportunities, on average, to report energy savings. 


Because the non-certified managers were responsible for more equipment types, on average, than 
the certified operators, it would not be meaningful to directly compare the two groups on overall 
savings. We addressed this confound by comparing the two groups on equipment-specific 
savings percentages and using the relative difference between the two groups over all the 
equipment types to calculate an adjusted mean savings percentage value for the non-certified 
operators that is comparable to that for the certified operators. We describe this approach in more 
detail below.  


Employer and Workplace Characteristics 


Differences between the two groups in employer and workplace characteristics could influence 
the comparison of certified and non-certified operators. For example, if the two samples differed 
in the proportion of operators with a specific employer type that tends to have greater energy 
savings than others, then we could see group differences in energy savings that are actually the 
result of the employer type rather than the credential. 


Facility size is a particular concern in the comparison of the BOC-certified and non-certified 
operators. As documented in MPER #1, BOC operators tend to work in large facilities: 84% of 
the facilities represented in the survey of BOC operators were 100,000 square feet or larger, 


                                                 
69  Although Figure 28 indicates that we classified 26% (22 of 84) of the sample with usable O&M data as 


“technical staff” based on the job title information in the contact list, we re-classified 9 of them as managerial 
based on self-reported titles from the survey. 
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compared to 6% of commercial buildings in the region. Because of the greater energy demands, 
and greater resources to address energy, owners and managers of large facilities may seek and 
attract more skilled operators, who are able to deliver better savings. If facility size is related to 
savings, then differences in facility size between the two samples could result in differences in 
savings, irrespective of the effect of BOC training. 


The survey included questions on employer type as well as the size of the building or buildings 
where the respondent worked and the total number of O&M staff there. We compared the non-
certified operators on these variables with the BOC-certified operators we surveyed in 2013. In 
all such comparisons, we omitted the non-certified operators that did not provide sufficient O&M 
data for analyses. Further, since we had already decided to restrict savings analyses to 
respondents who had staff management responsibility, we restricted the comparisons on 
employer and workplace characteristics to those respondents.  


Figure 30 shows that, compared to certified operator managers, the non-certified ones in the 
savings analyses were less likely to report government employers and more likely to report 
“other” employer types (χ2 = 6.69 and 6.34, p ≤ .01 in both cases).70 There were no other 
statistically significant differences relating to employer type. 


                                                 
70  All statistical significance tests that we report incorporate the finite population correction (fpc) factor. Tests of 


statistical significance (as well as formulas for calculating precision) assume a sample drawn from an infinite 
population. When the population is finite (as is the case with building operators), statistical tests underestimate 
precision, which may lead to failure to reject the null hypothesis of no difference (Type II error). The fpc is a 
correction factor based on the relative size of the sample and population, which, when applied to the statistical 
test, provides a more accurate test of the null hypothesis. See: 
http://www.blm.gov/nstc/library/pdf/MeasAndMon.pdf. 
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Figure 30. Comparison of Non-Credential Operators, with and without O&M Data, with BOC-Certified 
Operators on Employer Type 


 
Survey question: “Which of the following best describes your organization’s type of business?”  


“Other” includes industrial/manufacturing, office, mixed use, warehouse/distribution, and several 
miscellaneous types reported by no more than one respondent each. 


Compared to the BOC-certified respondents, the non-certified ones were slightly more likely to 
report more than five O&M staff at their workplace and slightly less likely to report a workplace 
with more than 500,000 square feet of space (Figure 31). Neither of those differences was 
statistically significant. 
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Figure 31. Comparison of Non-Credential Operators, with and without O&M Data, with BOC-Certified 
Operators on Number of O&M Staff and Facility Size 


 
Survey questions:  


“How many people perform building operations and maintenance services in the building or buildings you 
work in, excluding yourself?” 


“How many total square feet of conditioned space do the building or buildings you work in have?  (By 
'conditioned' we mean that the space is reached by the facility’s heating or air conditioning methods and 
excludes garages, decks, plazas, patios, and so forth.)” 


As shown above, the distribution of employer types, number of O&M staff, and workplace size 
differed somewhat for the BOC-certified and non-certified operators in this sample. Although 
most of the differences were not statistically significant, the statistical power of this sample for 
detecting significant differences of these magnitudes was not very high. Therefore, we decided to 
err on the side of caution and treat these differences as potentially significant. 


If employer type and facility size are related to energy savings on a percentage basis, then 
differences between certified and non-certified operators on those characteristics could affect the 
savings comparison between the two groups. In other words, differences between the two groups 
in employer type and/or facility size could create the appearance of differences in savings rates. 
To control for that possibility, we weighted the data for each respondent based on employer type 
and facility size. As described below, the effect of the weighting was to remove the employer 
type and size differences between the two groups. 
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Calculation of Weights 


We calculated separate sets of weights for employer type and building size; and for each of 
those, we calculated weights separately for therms and kWh. For employer type, we calculated 
the percentage of certified and non-certified operators, and the percentage of the combined 
sample, associated with each employer type. For building size, we similarly calculated the 
percentage of each group, and the combined sample, at each of several building size levels.  


For each employer type or building size, we calculated the respective weight as the ratio of the 
percentage in the combined sample to the percentage for the group (certified or non-certified) in 
question. The following example shows how we calculated the weight for certified operators that 
work for in healthcare: 


Weight healthcare-certified = % Healthcare – All Respondents / % Healthcare – Certified Operators 


Of all respondents, 14.4% worked in healthcare, but the percentage was higher for certified 
operators (15.5%) than non-certified operators (12%). Therefore, the weights for certified and 
non-certified operators in healthcare were: 


Weight healthcare-certified = .144 / .155 = 0.93 


Weight healthcare-non-certified = .144 / .120 = 1.20 


The calculation of therm weights excluded therm outliers and the calculation of kWh weights 
excluded kWh outliers. Table 35 and Table 36 show the weights for employer type and building 
size, respectively. 


For each survey respondent – BOC-certified and non-certified – we computed weighted baseline 
and savings value for therms as follows: 


(1) Baseline weighted-therms = Calculated baseline x Weight employer-therms x Weight building size-therms 


(2) Savings weighted-therms = Calculated savings x Weight employer-therms x Weight building size-therms 


Similarly, we calculated weighted baseline and savings values for kWh as: 


(3) Baseline weighted-kWh = Calculated baseline x Weight employer-kWh x Weight building size-kWh 


(4) Savings weighted-kWh = Calculated savings x Weight employer-kWh x Weight building size-kWh 


We then calculated the weighted mean savings percentages, separately for certified and non-
certified operators, as: 


(5) Mean Savings Percentage weighted-therms = Savings weighted-therms / Baseline weighted-therms  


(6) Mean Savings Percentage weighted-kWh = Savings weighted-kWh / Baseline weighted-kWh  


Finally, we calculated the differences between the certified and non-certified sample in the mean 
savings percentages for therms and kWh.  







BOC-Expansion Initiative Market Progress Evaluation Report 


 ACE Model Review Memo | Page E-17 


Table 35. Weights for Employer Type* 


Employer Type 


Percentage Weight 


Certified Non-Certified Combined Certified Non-Certified 


THERMS 


K-12 School (n = 70) 26% 23% 25% 0.96 1.10 


Healthcare (n = 40) 15% 12% 14% 0.93 1.20 


Other (n = 74) 21% 41% 27% 1.30 0.65 


Government (n = 65) 26% 17% 23% 0.89 1.39 


Property Mgmt. / Facility Services (n = 5) 2% 1% 2% 0.88 1.50 


College (n = 23) 9% 6% 8% 0.89 1.38 


KWH 


K-12 School (n = 69) 27% 25% 27% 0.92 1.02 


Healthcare (n = 40) 16% 13% 15% 0.88 1.11 


Other (n = 65) 20% 38% 25% 1.36 0.71 


Government (n = 61) 26% 18% 23% 0.91 1.29 


Property Mgmt. / Facility Services (n = 5) 2% 1% 2% 0.83 1.39 


College (n = 20) 9% 5% 8% 0.95 1.60 


* In calculating each set of weights, we excluded respondents with savings percentages that we identified as outliers. Therefore the sample sizes differ 
slightly for therms and kWh. 
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Table 36. Weights for Building Size* 


Size (Square Feet) 


Percentage Weight 


Certified Non-Certified Combined Certified Non-Certified 


THERMS 


Up to 50,000 (27) 8% 14% 10% 1.26 0.67 


50,001 to 100,000 (43) 14% 19% 16% 1.12 0.81 


100,001 to 250,000 (62) 21% 27% 22% 1.09 0.84 


250,001 to 500,000 (49) 19% 16% 18% 0.95 1.13 


500,001 to 1,000,000 (50) 20% 14% 18% 0.92 1.25 


More than 1,000,000 (46) 20% 10% 17% 0.85 1.72 


KWH 


Up to 50,000 (26) 8% 14% 10% 1.19 0.68 


50,001 to 100,000 (40) 15% 17% 15% 1.05 0.92 


100,001 to 250,000 (55) 19% 26% 21% 1.17 0.86 


250,001 to 500,000 (49) 20% 17% 19% 0.90 1.05 


500,001 to 1,000,000 (48) 20% 16% 18% 0.92 1.16 


More than 1,000,000 (42) 19% 10% 16% 0.89 1.60 


* In calculating each set of weights, we excluded respondents with savings percentages that we identified as outliers. Therefore the sample sizes differ 
slightly for therms and kWh. 
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Comparing Certified and Non-Certified Operators 


Since certified and non-certified operators differed in equipment responsibility, directly 
comparing the two groups on the overall mean savings percentages would not be meaningful. 
We developed the following set of analyses to control for that difference, allowing us to compare 
certified operators’ savings with an estimate of what non-certified operators’ savings would be if 
they reported the same areas of equipment responsibility: 


 We first compared the two groups on equipment-specific savings. 


 Based on the equipment-specific analyses, we calculated maximum mean savings 
percentages (therms and kWh) for each group, reflecting what the percentages would be 
if all survey respondents were responsible for every equipment type.  


 We calculated the ratio of non-certified to certified operators’ maximum mean savings 
percentage for each fuel type. 


 For each fuel type, we calculated the actual mean savings percentages for certified 
operators (as total savings across all equipment types and operators, divided by total 
baseline consumption across all operators). 


 Finally, we applied the maximum mean savings percentage ratios to the actual mean 
savings percentages for certified operators.  


Figure 32 summarizes the above steps. We provide additional detail in the results, below. 


Figure 32. Multi-Stage Approach to Comparing Savings for Certified and Non-Certified Operators 


 


Calculate Maximum Fuel‐Specific Savings Percentage


For Each Group (Certified and Non‐Certified) and Each Fuel Type… 


Assess Equipment‐  Multiply Each % by Total   …for Total Savings per 
Specific Savings %  Fuel‐Specific  Baseline…  Equipment Type 


Boiler %  x  Total Baseline  =   Total Boiler Savings 
DCV %  x  Total Baseline  =   Total DCV Savings 
Economizer %  x  Total Baseline  =   Total Economizer Svgs. 
Etc. 


Estimate Savings for Non‐Certified Operators for Same Equipment Responsibilities as Certified 


For Each Fuel Type,  


Sum = Max Fuel‐Specific Savings


Divide by Total Fuel‐Specific BaselineMax Fuel‐Specific Savings % (Max %)


Calculate … 


Non‐Certified Operators’ 
Max % as a percentage of 
Certified Operators’ Max % 


Multiply by… 


Certified Operators’ 
Actual Savings % (Total 
Savings / Total Baseline)


To obtain…


Estimate of Non‐Certified Operators’ 
Savings for Same Equipment 
Responsibilities as Certified Operators.
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Results 


Below, we present the results from each of the above stages of the analysis approach described 
above, culminating in a comparison of certified operator savings with an estimate of what the 
savings would be for non-certified operators with the same equipment responsibilities. Again, we 
restricted the analyses to the respondents we identified as those who manage or supervise other 
O&M staff.  


Equipment-Specific Savings 


We compared the certified and non-certified operators on the mean savings percentage for each 
equipment type, with each comparison including only those respondents who reported 
responsibility for that equipment type. For each comparison, we calculated the percentage as the 
total calculated savings for that equipment type divided by the total estimated baseline energy 
consumption for the entire building. Thus, for example, we calculated certified operators’ therm 
savings percentage from boiler O&M as: 


We excluded data from operators whose overall savings percentage values we had already 
determined to be outliers. This analysis shows how much, on average, each set of equipment-
specific O&M practices reduced energy consumption.  


Certified operators had consistently higher therm savings percentages than non-certified 
operators and had higher kWh savings for five of the seven measure types (although differences 
were small for chillers and DCV; Table 37).  


The analysis of savings by equipment type also allowed us to look more closely at BOC operator 
savings relative to the CBSA baseline, without respect to non-certified operator savings. The 
BOC operators showed the highest savings percentages for boilers, DCV, economizers, and fans. 
The BOC operators also showed the greatest savings advantage over non-certified operators for 
three of those four equipment types – boilers, economizers, and fans – suggesting that these are 
areas where the BOC training may be most effective. 


Neither certified nor non-certified operators showed appreciable savings over the CBSA baseline 
for lighting, pumps and motors, and compressed air. This is not completely surprising with 
respect to lighting and pumps and motors, as most savings from those equipment types come 
from equipment replacements or upgrades rather than from O&M activities, and we calculated 
savings only from O&M activities.  


Σ Boiler‐related therm savings for all certified operators with boilers 


Σ Boiler‐related therm consumption for all certified operators with boilers 
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Table 37. Energy Savings, by Fuel and Equipment Type 


Equipment Type 


BOC-Certified Operators Non-certified Operators 


Difference Count % Savings Count % Savings 


THERMS 


Boilers 51 4.38% 42 1.68% 2.71% 


Economizers 69 1.01% 60 0.44% 0.56% 


Fans 68 1.80% 66 1.68% 0.12% 


DCV a 77 6.33% 68 5.45% 0.88% 


KWH 


Economizers 63 2.32% 56 0.96% 1.36% 


Fans 62 1.82% 62 1.01% 0.80% 


Chillers 35 0.23% 34 0.00% 0.23% 


Pumps and motors 54 0.13% 59 0.04% 0.09% 


Compressed air  32 0.02% 45 0.01% 0.01% 


Lighting 79 0.02% 64 0.03% -0.01% 


DCV a 70 1.00% 64 1.37% -0.37% 


a  Demand-controlled ventilation (DCV) savings included respondents who reported economizer or fan 
responsibilities. 


A review of survey responses of the certified operators who reported compressed air 
responsibilities showed that about half said they do not perform regular compressed air leak 
surveys. Of those who reported performing regular leak surveys, about one-third said they did it 
less frequently than annually, and the most common method of leak detection was by listening 
for audible sound as opposed to using an ultrasonic leak detector or infrared camera. The non-
certified operators in the sample were somewhat less likely to report regular leak surveys or to do 
them annually when they do them, but the differences were not statistically significant. 


Considering the above findings, NEEA and BOC may consider whether to review the BOC 
training modules related to compressed air O&M with an eye to increasing the adoption of best 
practice O&M for that equipment type. 


Maximum Mean Savings 


We used the equipment-specific mean savings percentages to calculate the maximum mean 
savings that certified and non-certified operators would have if all respondents were responsible 
for all equipment types. Specifically, we did the following separately for certified and non-
certified operators: 


 For each equipment type, we multiplied the mean savings percentage by the fuel-
appropriate baseline summed across all respondents. For example, we multiplied the 
mean boiler savings percentage by the summed baseline therm consumption and the 
mean chiller savings percentage by the summed baseline kWh consumption. The results 
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represent what the summed therm or kWh savings would be for those equipment types if 
all respondents were responsible for those equipment types. 


 We then summed the total therm savings and total kWh savings across equipment types. 


 Finally, we divided the summed therm savings value by the summed therm baseline 
consumption and divided the summed kWh savings value by the summed kWh baseline 
consumption.  


Again, for this analysis, we excluded data from operators whose overall savings percentages 
values we had already determined to be outliers.  


Table 38 summarizes the analysis of maximum mean savings for certified and non-certified 
operators. These analyses indicate that if all certified and non-certified operators were 
responsible for all equipment types, the mean therm savings for certified operators would be 
13.51%, compared to 9.24% for non-certified operators; similarly, the mean kWh savings for the 
two groups would be 5.55% and 3.43%, respectively. 


Table 38. Estimate of Maximum Mean Savings, by Fuel and Equipment Type 


Fuel and Equipment Type 


BOC-Certified Operators Non-Certified Operators 


% Savings 
% Savings x 


Baseline % Savings 
% Savings x 


Baseline 


Boilers 4.38% 906,135 1.68% 341,558 


Economizers 1.01% 208,058 0.44% 90,469 


Fans 1.80% 372,312 1.68% 341,700 


DCV a 6.33% 1,308,216 5.45% 1,110,440 


Max Therm Savings (Sum of % Savings x Baseline) 2,417,177   1,884,167 


Total Baseline therms 20,681,671   20,385,839 


Max Therm Savings % (Max Savings / Baseline) 13.51%   9.24% 


Economizers 2.32% 13,323,465 0.96% 4,376,097 


Fans 1.82% 10,415,226 1.01% 4,602,571 


Chillers 0.23% 1,343,339 0.00% 14,222 


Pumps / motors 0.13% 747,320 0.04% 165,202 


Compressed air  0.02% 113,829 0.01% 61,106 


Lighting 0.02% 114,481 0.03% 146,551 


DCV a 1.00% 5,748,654 1.37% 6,231,005 


Max kWh Savings (Sum of % Savings x Baseline) 31,806,313   15,596,754 


Total Baseline kWh 573,311,505   454,703,909 


Max kWh Savings % (Max Savings / Baseline) 5.55%   3.43% 


a Demand-controlled ventilation (DCV) savings included respondents who reported economizer or fan 
responsibilities. 
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Estimate of Non-Certified Operator Savings  


From the above results, we calculated the non-certified-operators-to-certified-operators savings 
ratios for both therms and kWh: 


Simply put, the analysis of maximum mean savings suggests that the surveyed non-certified 
operators would save about 68% as many therms, relative to the CBSA baselines, as would the 
surveyed certified operators; they would save about 62% as many kWh. 


Applying the above ratios to the actual computed mean savings percentages for certified 
operators yields an estimate of what non-certified operators’ savings percentages would be if 
they were responsible for the same equipment types as were the certified operators. For each fuel 
type, we calculated the actual mean savings percentages of certified operators as total savings, 
summed across all equipment types and across all operators, divided by total baseline 
consumption, summed across all operators.  


As Table 39 shows, the actual calculated therm and kWh savings for BOC-certified operators 
(managers only) were 9.68% and 3.71%, respectively. When we applied the above ratios to those 
figures, we estimated that the corresponding savings for non-certified operators (managers only) 
that were responsible for the same equipment types would be 6.62% and 2.30%. Thus, the 
certified managers’ therm and kWh savings would exceed those of non-certified managers by 
3.06% and 1.42%, respectively. 


Table 39. Overall Energy Savings, by Fuel Type, Based on BOC-Certified Operators’ Areas of Equipment 
Responsibility 


  Basis of Estimate  Therms  kWh 


BOC-certified  Mean savings, based on reported areas 
of equipment responsibility 


 9.68%  3.71% 


Non-certified Estimate for BOC-certified, times ratio 
of max-certified to max-non-certified 


9.68% x 
68.4% = 


6.62% 3.71% x 
61.8% = 


2.30% 


Difference BOC-certified minus non-certified  3.06%  1.42% 


Ratio, max non‐certified to max certified (therms)  =
9.24%


13.51% 
= 68.4% 


Ratio, max non‐certified to max certified (kWh)  =
3.43%


5.55% 
= 61.8% 
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Conclusion 


Using data from our 2013 survey of BOC-certified operators, we calculated that the respondents’ 
self-reported O&M practices reduced electricity and natural gas consumption by 4.27% and 
6.26%, respectively, compared to standard building operations practices. Based on those 
respondents’ rated influence of BOC training on their practices, however, just over half of the 
savings (2.03% and 3.58%, respectively) were attributable to the training. As an alternative 
approach to assessing BOC-attributable energy savings, we conducted a survey of non-certified 
operators and compared their savings, again relative to standard practices, with those of the 
certified operators.  


After a brief summary of methodological issues, we summarize the main findings, and then 
present conclusions and recommendations. 


Nearly 90% of the non-certified operators from the current survey reported manager or 
supervisory titles, compared to about half the respondents to our 2013 survey of BOC-certified 
operators. Therefore, we restricted comparisons to those with manager or supervisory titles. 
Unfortunately, there were not enough non-manager/supervisory respondents to the current 
survey of non-certified operators to allow a statistically reliable comparison with those from the 
survey of BOC operators. 


Even when we restricted the comparison of certified and non-certified operators to those with 
manager/supervisory titles, the non-certified operators reported responsibility for more 
equipment types, on average, than did the certified operators. Thus, they had more opportunities 
to report O&M practices that would save energy, making a direct comparison with the energy 
savings of the certified operators less meaningful. To carry out a meaningful comparison in spite 
of this difference, we first compared certified and non-certified operators on equipment-specific 
savings. We then used the equipment-specific data to estimate what the maximum mean therm 
and kWh savings would be for each group if all operators were responsible for all equipment 
types. From that analysis, we determined the ratio of non-certified operators’ savings to those for 
certified operators, for each fuel type. We then applied those ratios to the certified operators’ 
actual calculated savings percentages to estimate what the non-certified operators’ savings would 
be if they were responsible for the same equipment types as were the certified operators.  


In the above analyses, we statistically controlled for differences between the certified and non-
certified operators on facility size and employer type. 


In addition to providing an alternative approach to assessing BOC-attributable savings, the 
equipment-specific comparisons of BOC-certified operators with non-certified operators 
provided additional information on the impacts of BOC training.  


Key findings were: 


 In equipment-specific comparisons, certified operators had generally higher kWh savings 
percentages than non-certified operators, although many of the differences were small. 
The differences were less consistent for therm savings. 
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 The study also found that BOC training produces greater savings percentages, relative to 
standard practices, for some equipment types than others. Savings were greatest for 
boilers, DCV (therms), economizers (kWh), and fans (both therms and kWh).  


 From the equipment-specific data, we estimated that, with areas of equipment 
responsibility held constant, the non-certified operators in this survey would save about 
68% as many therms and about 62% as many kWh as the certified operators. We used 
those figures to estimate that, if we were to compare the certified operators to non-
certified ones with the same equipment responsibilities, the therm and kWh savings of the 
certified operators would exceed those of the non-certified ones by 3.06% and 1.42%, 
respectively. 


The figures of 3.06% and 1.42% represent, respectively, estimates of the therm and kWh savings 
advantages of certified operator managers over similar non-certified operator managers. Given 
that these figures are similar to those calculated from the MPER #1 survey data (3.58% and 
2.03%, respectively), and that they are mathematically derived rather than based on direct 
comparisons, we do not believe they should be used in place of the previous values. Rather, they 
support the previous values.  


The fact that the study found that BOC training produces greater savings for some equipment 
types than others may reflect greater savings potentials for those areas; however, it also may 
suggest areas to investigate possible adjustments in training. 


One possible concern is that the current analyses may not be applicable to operators that do not 
have managerial/supervisory responsibilities – the “line” operators. We do not know whether 
BOC training provides a relatively greater advantage to managerial/supervisory or non- 
managerial/supervisory operators. We can note that, in the 2013 survey of BOC operators, the 
mean rated influence of BOC training was very similar for managerial/supervisory and non- 
managerial/supervisory operators (5.4 vs. 5.2, on a scale of 0 to 10). Thus, BOC training appears 
to have had a similar level of relative influence on the O&M practices of BOC-certified 
managerial/supervisory and line operators. It is thus possible that the relative savings advantage 
of certified operators over non-certified ones is similar for managerial/supervisory and line 
operators, but this cannot be known for certain without further research. 


Based on the above findings and conclusions, we offer the following recommendations: 


 Recommendation: NEEA should consider conducting additional research to verify 
BOC-related savings. Possible avenues of research are: attempt to develop a better 
comparison between certified and non-certified operators, either by including more non-
certified operators that do not manage O&M staff or by identifying and focusing on the 
certified operators that do manage other O&M staff; or conduct billing analyses of 
facilities operated by BOC-certified operators and a matched sample of facilities without 
BOC-certified operators. 


 Recommendation: BOC should review BOC training modules relating to compressed air 
for ways to increase adoption of recommended practices.  
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 Recommendation: NEEA should continue to use the ACE Model input assumptions that 
we recommended in MPER #1. 


Surveying non-certified operators that do not manage other operators may be challenging. 
Technical staff without managerial or supervisory titles made up only 16% of the NEEC contact 
list, which supplied nearly all survey respondents. Moreover, three individuals that we invited to 
respond to the survey indicated plans to forward the survey to their supervisors: we cannot tell 
how many did so without notifying us, as the survey did not ask respondents to verify their 
names.71 An alternative approach may be to contact supervisors and ask them to have a non-
supervisory operator respond to the survey. 


 


                                                 
71  We wrote all three back to encourage them to take the survey themselves. In future surveys, we will ask 


respondents to confirm their names. 
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Appendix F. Interview Guides and Survey Instrument 


F.1. BOC-E MPER #2 Staff Interview Guide 


F.1.1. Key Objectives and Target Audience 


The key objectives of this interview guide are to: 


 Identify and clarify changes in PLM and/or program theory. 


 Clarify the definition of the BOC market. 


 Assess barriers and opportunities for BOC/BOC-E in Idaho and Montana. 


 Clarify evaluation needs. 


 Obtain additional details on when and where BOC has held trainings in the NW. 


 Identify utility contacts for later interviews. 


F.1.2. Program Theory and PLM 


We have reviewed the new program logic model and compared it against the previous one. First, 
it looks like you’ve made several positive changes and cleared some things up. (If asked: 
activities linked to overcoming “ability to pay” better make more sense; addition of “utility 
engagement plan”; addition of specific progress metrics.) I’d just like to clarify some of the 
changes and new elements. 


1. One thing we noted is that the new model includes “increasing participation by IBOA 
members” as a short-term outcome, which makes sense. Can you clarify whether BOC will 
do anything other than adding IBOA as an Approved BOC Provider to achieve this? If so, 
what will it do? 


Probes:  


What outreach will IBOA do to its members that do not already have the BOC 
credential? 


Is this any different from what IBOA always has done to recruit members to take the 
credential? 


2. The revised PLM assumption tables indicate a goal of 10% increase in certification by IBOA 
members, but the time frame is unclear. Is it the same as for IUOE? If not, what is the time 
frame? 
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3. Can you give me an update on activities with utilities? 


Probes: 


What kinds of support or leverage are regional utilities providing BOC in their energy 
efficiency programs? 


How many utilities provide incentives for BOC training and/or certification?  


Which ones are they?  


How does that number compare with before 2013? 


How much incentive to they normally give – average or range? 


How many are holding trainings or otherwise supporting trainings in their service 
territories? Which ones are they? How does that number compare with before 2013? 


4. The revised PLM tables link utility engagement plan to the long-term outcome “increased 
demand and preference for credential by employers and operators.” Can you briefly explain 
the theory behind that? 


Probes: 


Utility incentives create demand? 


Utility’s backing lends credence? 


Other factor? 


5. What other changes has NEEA made to the Initiative theory since we last reviewed the logic 
model? 


6. What other changes do you anticipate? 


7. I’d like to clarify how the 25% online module is actually implemented. Is it always the same 
25% of the course or can an applicant determine which part he/she wants to do on line? 


F.1.3. BOC Market, Barriers and Opportunities 


8. As you know, we and others have developed estimates of the number of building operators 
that have ranged widely, from fewer than 6,000 to 90,000 (BOC MPER 3), which may be 
influenced by how “BOC market” is defined. What do you think is the definition of the 
“BOC market,” for the entire NW and specifically for Idaho and Montana?  


Probe: 


Does it include all worker types we identified previously as operators or only those that 
are considered likely candidates for BOC training? 
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9. What do you see as the opportunities for expanding BOC-E into Idaho and Montana? 


Probes: 


What specific areas – geographic, market segment, or other – provide the best 
opportunities? 


What are NEEA and/or IBOA doing to create opportunities?  


How is that working so far? 


What else might NEEA and/or IBOA do? 


10. What do you see as the barriers to expanding BOC-E into Idaho and Montana? 


11. What are you plans for addressing those barriers? 


12. Which of those barriers, if any, do you think will be most difficult to overcome? 


13. What else might you do to try to overcome them? 


14. What are the unknowns that might keep you from fully understanding all the barriers? 


F.1.4. Evaluation Needs 


15. Our activities also will include a survey of non-certified building operators to investigate 
operator professional characteristics, workplace characteristics, awareness of and interest in 
BOC and BOC-E, employer support, barriers, and O&M activities. Is there anything else you 
think we should cover? 


[Clarification of specific topics, if needed:] Job responsibilities and their training, 
certifications, and professional affiliations; assess awareness of and interest in BOC and 
BOC-E blended online training, employer/ owner support for training, and perceived 
barriers to BOC training; and collect data on workplace characteristics (including 
employer and facility type and facility size) and their O&M activities.  


16. We also survey building owners and managers that do not have certified operators to learn 
what might influence owners to require or support certification by their operators. Is there 
anything in particular you think we should address or ask about? 


17. What else, if anything, do you think should be a priority in this evaluation? 


18. We have talked about developing an estimate of regional baseline energy consumption in 
buildings with operators. Since we already use CBSA data for the calculation of baseline 
energy consumption of survey cases, is there any reason not to use it for a regional estimate? 
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F.1.5. Other 


19. Can you provide a list of all BOC trainings, including the location, date, and number of 
attendees, since the start of 2010? 


20. About how much time, on average, does an operator need to devote in a year to earn the 
continuing education credits needed for BOC renewal? 


21. Our research activities this year will include contacting some utility representatives in Idaho 
and Montana to assess barriers and opportunities for BOC-E in that segment. Do you have 
any suggestions for who we should contact? 


  







BOC-Expansion Initiative Market Progress Evaluation Report 


 Interview Guides and Survey Instrument | Page F-5 


F.2. NEEA BOC-E MPER #2 Market Informants Interview Guide 


F.2.1. Introduction 


Hi, I’m [NAME], from Research Into Action. The Northwest Energy Efficiency Alliance, or 
NEEA, has hired us to evaluate the progress of its Building Operator Certification Expansion 
initiative, or BOC-E, and has identified you as someone who is knowledgeable about the 
building operator marketplace in Idaho and Montana. 


As you may know, NEEA is supporting the Northwest Energy Efficiency Coalition, or NEEC, 
and the International Building Operator Association, or IBOA, in their efforts to increase 
participation in BOC training and getting BOC certification across the northwest. I’d like to hear 
your perspective on a range of topics related to the operator market in your area to give NEEA 
the information it needs to provide the best possible support to NEEC and IBOA. 


I’m estimating this interview will take about 20 minutes. Is now a good time to talk? If not, could 
we schedule another time at your convenience?  


F.2.2. Understanding the Market 


Before we go into any questions, let me note a few things. First, for building operator, let’s use 
the following definition: 


a professional who manages commercial and laboratory buildings by maintaining, operating, and 
repairing HVAC, life safety, electrical, and plumbing systems, and performing general building 
maintenance to optimize equipment performance, maintain the building’s operability, and ensure 
the comfort and safety of occupants  


Second, throughout our interview, any reference to buildings will mean commercial buildings. 


Finally, unless I specify otherwise, any questions I ask you will pertain to Idaho and/or Montana. 


F.2.2.1. Respondent Background 


I’d like to start with some information about you. 


[Fill in title and organization from list on Sharepoint] 


1. My information says that you are the [TITLE] for [ORGANIZATION]. Is that correct?  


a. [If not]: What is your current position and who is your employer? 


2. How long have you had that position? 


3. Can you briefly give me a sense of your range of responsibilities? 
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F.2.2.2. Describing the Building Operators Market 


I’d like to continue with some descriptive information about the building operator market in your 
area.  


4. First, we’d like to get a sense of how common it is for buildings of various sizes to have in-
house building operations staff. 


a. About what percentage of buildings of at least 100,000 square feet have building 
operators? 


b. How about buildings between 50,000 and 100,000 square feet? 


c. How about buildings between 5,000 and 50,000 square feet? 


5. What types of buildings are most likely to have in-house building operator staff? 


[Probe] 


Are there any specific building uses, such as grocery or restaurant, that would not have 
in-house operators? 


6. If an employer had several in-house building operators at a given building or group of 
buildings, would it generally be advantageous for more than one of those operator to have 
BOC training or certification?  


[Probe] 


Under what circumstances would it be most advantageous? 


Under what circumstances would it be least advantageous? 


At what point or in what circumstances would there be diminishing returns on having 
more operators trained and certified? 


7. Thinking about the various types of building operations staff, for which ones would BOC 
training and certification provide the most benefits to their employers?  


[Probe] 


Would it be better to train more senior operations staff or more junior staff? 


In what ways might it depend on the range or types of equipment they are responsible 
for? 


F.2.2.3. Trends and Current State of Energy Efficiency in Building Operations 


Now I’d like to talk a little about any recent trends you see in building operations. 
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8. Thinking back over your career, what key trends and changes in the field of building 
operations have you seen in…  


[Probe] 


a. …how owners and employers handle building management and maintenance? 


b. … the skill sets of the people who do this work? For example, any changes in 
minimal qualifications? 


9. What do you think is the overall state of energy efficiency in commercial buildings with 
respect to the types of measures that BOC training addresses? 


[Probe] 


Does it vary by public/private sector? 


Does it vary by building type? 


10. What do you think are the best sources for information on current “state-of-the-art” or “best 
practices” for building operation and maintenance activities? 


F.2.2.4. BOC Expansion Potential 


The next topic I’d like to explore is how much of the commercial space in Idaho and Montana 
has potential for employing in-house, BOC-certified operators.  


11. About what portion of commercial space do you think is managed by outsourced building 
operations staff (e.g. to Johnson Controls, etc.)?  


12. How do owner-occupied buildings compare to tenant-occupied buildings in terms of interest 
in BOC certification?  


13. How should BOC administrators approach outreach to these two occupant types to build 
awareness of BOC? 


F.2.2.5. Market Value of BOC 


14. Have you dealt directly with employers of BOC certified building operators? 


15. [If Yes to Q14:] What benefits have they indicated come from having BOC-trained staff?  


[Probe] 


Energy savings, equipment life, faster or better equipment repair, comfort 


16. [If Yes to Q14:] Does the actual certification provide any value to them above and beyond 
the training? 


17. Have you dealt directly with BOC certified building operators? 
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18. [If Yes to Q17:] How valuable an asset is BOC training to the building operators? 


19. [If Yes to Q17:] Does the actual certification provide any value to them above and beyond 
the training? 


20. What evidence, if any, have you seen of market value for BOC certification?  


[Probe] 


Job postings?  


21. What might improve employers’ perceived value of BOC certification? 


22. What might improve building operators’ perceived value of BOC certification? 


F.2.3. Market Awareness of, and Barriers to, BOC Training 


Now I’d like to shift gears from understanding how the market works to understanding specific 
factors affecting the prevalence of BOC certification in the market.  


23. What is your sense of the general level of awareness of BOC among building operators and 
their employers in Idaho and Montana?  


24. What are your thoughts on the most effective strategies and methods to inform building 
operators about BOC training opportunities? 


25. The International Union of Operating Engineers, or IUOE, recently has become a BOC 
Approved Provider. Do you anticipate that this will help increase awareness of BOC? 


26. Will it increase enrollment in BOC training? 


27. What types of things stand in the way of getting building and business owners and employers 
to support BOC certification for their building operators? 


28. What types of things might keep building operators from getting BOC certification even if 
their employer does not support it? 


F.2.3.1. Underserved Markets 


NEEA defines “underserved markets or communities” as those that BOC serves on an infrequent 
basis, no more than once every three years, and generally only with the active engagement of a 
utility sponsor or larger employer. These are markets where the population is small and 
enrollment is not sufficient to cover training delivery costs.  


29. About what proportion of the building operator market in Idaho and Montana do you think 
falls under the definition of underserved? 


30. How well is BOC working with utilities and large employers in Idaho and Montana to reach 
underserved markets? 


31. What else might BOC do? 
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32. Do you think the BOC needs to use different strategies for reaching different subsets of the 
underserved markets? If so, what does BOC need to do differently for what different subsets?  


[Probe] 


BOC content, structure, delivery, promotion, outreach, teaming 


33. BOC has begun offering “blended online” training, with part of the curriculum available 
online and part classroom-delivered. Currently, about 12% to 15% of the curriculum is 
available online, and BOC plans to offer up to 35% online but every module will require 
some classroom time. How well do you think this will reduce barriers to taking BOC training 
in Idaho and Montana? 


F.2.3.2. Federal Sector 


34. Are you familiar with BOC’s strategies for increasing the number of Federal employees that 
get BOC certification?  


35. [If Yes:] How well do you think BOC’s strategies for increasing certification of Federal 
employees will work in Idaho and Montana? Why? 


36. What do you think are the key barriers to increasing certification by Federal employees in 
Idaho and Montana?  


37. What are some methods that you think would be effective at increasing Federal sector 
participation? 


[Probe] 


Would becoming an ANSI authorized provider help BOC reach this sector? 


F.2.3.3. Final Thoughts 


38. Is there anything else you'd like to add regarding expanding BOC certification in the Idaho 
and Montana building operations market? 


Thank you very much for taking the time to speak with me today. 
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F.3. NEEA BOC-E MPER #2 Owner and Operator Survey 


F.3.1. A.  Screening 


[DISPLAY SECTION A TO ALL RESPONDENTS] 


Most of the following questions are about how your company or organization manages building 
operations and maintenance, also called O&M. By O&M, we are referring to operating, 
maintaining, or repairing HVAC, life safety, electrical, or plumbing systems, or performing 
general building maintenance to optimize equipment performance and maintain the buildings 
operability. 


First, I’d like to ask you a few questions about your job. 


A1. Which of the following best describes you? 
()  Owner or top officer of a business or organization that leases building space from 


others 
()  Owner or top officer of a business or organization that owns its building space 
()  Owner of a commercial building or buildings that I lease to tenants  
()  Employee of a business or organization  
()  Unemployed SKIP TO TERMINATION SECTION 


A2. Does your business or organization provide operations and maintenance services to other 
businesses and buildings? 
()  Yes  
()  No 


 
[A3: EMPLOYERS (A1=1, 2 OR 3)] 


A3. Which of the following best describes how you manage operations and maintenance? 
()  I personally perform all of the operations and maintenance  
()  I perform some operations and maintenance but also employ other operations and 


maintenance staff  
()  I employ operations and maintenance staff and do little or none of it myself  
()  I contract out the majority of the operations and maintenance work in the 


building(s)  
()  [DISPLAY OPTION ONLY IF A1=1 (LANDLORD)] The tenants of the 


buildings I lease are responsible for the building’s operation and maintenance. 
SKIP TO TERMINATION SECTION 


()  Not applicable, the buildings I lease do not require operations and maintenance 
SKIP TO TERMINATION SECTION 
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[A4, A5: EMPLOYEES (A1 = 4)] 


A4. Which of the following best describes your responsibilities? 
()  I am in charge of or manage other employees who perform building operations 


and maintenance services and I also perform building operations and maintenance 
myself 


()  I am in charge of or manage other employees who perform building operations 
and maintenance services but I do not perform building operations and 
maintenance myself 


()  I am an employee who performs building operations and maintenance services but 
I am not in charge of other employees involved in building operations and 
maintenance  


()  I am the only employee who performs building operations and maintenance 
services for my employer.  


()  I am not involved in managing operations and maintenance staff or performing 
operations and maintenance services SKIP TO TERMINATION SECTION 


A5. Building operations and maintenance staff have a wide range of job titles or descriptions. 
Which of the following describe your job or are included in your job title? Please check 
all that apply. 
[]  Property or facility director, manager, or supervisor 
[]  Custodial Manager or Supervisor  
[]  Other manager, team leader, supervisor position 
[]  Custodian/ Custodial staff 
[]  Engineer 
[]  Electrician or other mechanical/technical staff 
[]  General contractor 
[]  Other – please specify: ____________________ 


 
[A6: EMPLOYEES WHO ARE NOT SOLE O&M STAFF (A4=1, 2, or 3)] 


A6. How many people perform building operations and maintenance services in the building 
or buildings you work in, excluding yourself? 
________ number of people performing building operations and maintenance services, 
excluding yourself. 
DK 


 
[A7: EMPLOYERS WITH O&M STAFF (A3=2 or 3),  
SERVICE PROVIDERS (A2 = 1),] 


A7. How many people at your company perform building operations and maintenance 
services, excluding yourself? 
________ number of employees performing building operations and maintenance 
services, excluding yourself. 
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F.3.2. B1.  BOC Awareness 


[B1, B1a: ALL] 


B1. Have you ever heard of Building Operator Certification, also called BOC? 
() Yes 
() No 
() I am not sure 


B1a. Building Operator Certification, or BOC, is a program that certifies building operation 
and   maintenance personnel in energy and resource-efficient operation of building 
systems. Individuals earn BOC certification by attending training classes on a variety of 
topics, including facility electrical and lighting systems, HVAC, sustainability, and 
energy conservation.  


Which of the following best describes your familiarity with BOC before today? 
()  I had not heard of BOC 
()  I had heard of BOC but I didn’t really know what it was before now 
()  I knew that BOC had to do with building operations training, but I didn’t know 


any details about it 
()  I knew some details about BOC, but there was still a lot I didn’t know 
()  I knew a lot about BOC 
() I am not sure 


F.3.3. B2.  Training & Certification – Employers & Managers 


[B2: EMPLOYERS WITH O&M STAFF (A3 = 2 OR 3) OR SUPERVISORS OF O&M STAFF  
(A4 = 1 OR 2) 
AND AT LEAST SOMEWHAT AWARE OF BOC (B1a = 2, 3, 4, or 5)] 


B2. Have you or any of your building operations and maintenance staff received the BOC 
certification or completed the course without certifying? 
 1-Myself 


only 
2-Staff 
only 


3-Myself 
and staff 


4-Neither 5-DK 


a. Received BOC 
certificate 


() () () () () 


b. Completed all 
required BOC classes 
but have not received 
BOC certificate 


() () () () () 


 
[B3, B4: EMPLOYERS WITH O&M STAFF (A3 = 2 OR 3)  
OR EMPLOYEES WHO MANAGE O&M STAFF (A4 = 1 OR 2)] 
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B3. In the past five years, have you or any of your building operations and maintenance staff 
received technical training or certification(s) not provided by BOC? 
()  Myself only 
()  Staff only 
()  Myself and staff 
()  Neither myself nor staff 
()  DK 


[B4: IF B3 = 1, 2, OR 3] 


B4. What non-BOC technical training and certification(s) have you or your employees or 
supervisees received in the past five years? 
You: _________________________________________________________ 
Staff: _________________________________________________________ 


F.3.4. B3.  Training & Certification – Employees and Employers Who Do 
Their Own O&M 


[B5, B5a: EMPLOYEES WHO PERFORM O&M AND DO NOT MANAGE OTHER O&M 
STAFF (A4 = 3 OR 4), AND ARE AWARE OF BOC (B1a = 2, 3, 4, or 5) 


EMPLOYERS WHO DO THEIR OWN O&M (A3=1)] AND ARE AWARE OF BOC (B1a = 2, 
3, 4, or 5) 


B5. Which of the following is most true of you? 
()  I have received BOC certification 
()  I have completed all required BOC classes but have not received BOC 


certification 
()  I have completed some of the required BOC classes but not all of them 
()  I have not taken any BOC classes 


[B5a: B5 = 2] 


B5a.  Why have you not received BOC certification? (Please select all that apply) 


()  I took the training just so I would know what it covers, but I don’t need it for my job 
()  I needed the training for my job but do not need the certification 
()  I have not had time to complete the paperwork 
()  My company would not pay the fee 
()  Other reason (please specify): [OPEN END] 


[B6, B7: EMPLOYEES WHO PERFORM O&M AND DO NOT MANAGE OTHER O&M 
STAFF (A4 = 3 OR 4). (AWARENESS OF BOC IS NOT RELEVANT) 


EMPLOYERS WHO DO THEIR OWN O&M (A3=1)] 
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B6. In the past five years, have you received technical training or certification(s) related to 
building operations and maintenance that is not provided by BOC? 
()  Yes 
()  No 
()  DK 


B7. What non-BOC technical training and certification(s) have you received in the past five 
years? 


 _________________________________________________________  


F.3.5. B4.  Business Owners’ Contracting Firm Training & Certifications 


[B8, B8a: EMPLOYERS WHO CONTRACTS OUT O&M WORK (A3 = 4)  
AND ARE AT LEAST SOMEWHAT AWARE OF BOC (B1a = 2, 3, 4, or 5)] 


B8. To your knowledge, have the employees of your building operations and maintenance 
service provider received the BOC training or certificate? 
()  Yes 
()  No 
()  DK 


B8a Did you use BOC training or certification as a criterion for selecting your building 
operations and maintenance service provider?  


()  Yes 
()  No 
()  DK 


[B9: EMPLOYERS WHO CONTRACTS OUT O&M WORK (A3 = 4)  
(AWARENESS OF BOC IS NOT RELEVANT)] 


B9. To your knowledge, have the employees of your building operations and maintenance 
service provider received energy-efficiency-related technical training or certification(s) 
other than BOC? 
()  Yes 
()  No 
()  DK 
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F.3.6. C1.  Importance of O&M Training: Building Owner and/or Employers 
without BOC staff 


[C1: EMPLOYERS WHO CONTRACT OUT O&M WORK (A3 = 4) 
(AWARENESS OF BOC IS NOT RELEVANT)]  


C1. Building operations and maintenance training may cover a variety of areas. How 
important was level of skill in each of the following areas in your selection of your 
operations and maintenance service provider? 
[PROGRAMMER: RANDOMIZE CHOICES] 
[PROGRAMMER: INSERT 1-5 SCALE WHERE 1=Not at all important AND 
5=Extremely important (add “Don’t know” option) FOR EACH ITEM BELOW] 
a. Efficient lighting options 
b. HVAC controls 
c. Energy-efficient operation of HVAC  or related systems 
d. Indoor air quality 
e. Measuring energy use to identify energy savings opportunities 
f. Low cost building operation improvements 
g. Building electrical systems 
h. Comfort of building occupants 


[C2-C5: EMPLOYERS WITHOUT BOC STAFF (A3 = 2 OR 3 AND B1A = 1 OR 6) OR (B2A 
= 4 OR 5 AND B2B = 4 OR 5)] 


C2. Next, we have a few questions about the importance of building operations and 
maintenance training in your business or building(s), including your thoughts on various 
aspects of the BOC training courses and costs.  
Building operations and maintenance training may cover a variety of areas. How 
important would each of the following areas be in your decision whether or not to send a 
member of your operations and maintenance staff to BOC training? 
[PROGRAMMER: RANDOMIZE CHOICES] 
[PROGRAMMER: INSERT 1-5 SCALE WHERE 1=Not at all important AND 
5=Extremely important (add “Don’t know” option) FOR EACH ITEM BELOW] 
a. Efficient lighting options 
b. HVAC controls 
c. Energy-efficient operation of HVAC  or related systems 
d. Indoor air quality 
e. Measuring energy use to identify energy savings opportunities 
f. Low cost building operation improvements 
g. Building electrical systems 
h. Comfort of building occupants 
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C3. To become BOC certified, staff must attend seven day-long modules over three to seven 
months, at a cost of about $1000 in Montana and Idaho and about $1,700 in Oregon and 
Washington. Classes are in multiple locations in those four states. All modules require 
some in-class time, but up to 15% of coursework is online. Annual maintenance of BOC 
certification requires at least 5 hours of approved continuing education training or 
equivalent professional activities, at an average cost of about $750 per person. 
How likely would you be to provide the following types of support for a member of your 
O&M staff to obtain and maintain BOC certification? 
Type of Support Initial Certification Maintenance 


Pay course or continuing education fees 
1-5 scale w DK 1-5 scale w DK 


Pay associated travel expenses 
1-5 scale w DK 1-5 scale w DK 


Allow paid time off for training or 
continuing education 


1-5 scale w DK 1-5 scale w DK 


[PROGRAMMER: SET UP AS MATRIX, WITH 1-5 SCALE WHERE 1=Not at all 
likely AND 5=Very likely FOR EACH ITEM ABOVE, AND DK] 


C4. If your utility offered to pay 50% of the tuition cost, how much more likely would you be 
to send staff to attend BOC training?  
()  Not at all more likely 
()  Somewhat more likely 
()  Significantly more likely 
()  I don’t know 


 


C5. Based on what you know now about the BOC training, how likely are you or your staff to 
attend a BOC class in the next 12 months?  
()  1- Not at all likely 
()  2 
()  3 
()  4 
()  5 –Extremely likely 
()  Don’t know 
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F.3.7. C2.  Importance of O&M Training: Building Owner and/or Employers 
with BOC Staff 


[C6-C9: EMPLOYERS OR SUPERVISORS WITH BOC STAFF (B2A = 2 OR 3 OR B2B = 2 
OR 3)] 


C6. Next, we have a few questions about the importance of building operations and 
maintenance training and certifications for your business or building(s). 
Building operations and maintenance training may cover a variety of areas. How 
important were each of the following in your decision to send members of your 
operations and maintenance staff to BOC training? 
[PROGRAMMER: RANDOMIZE CHOICES] 
[PROGRAMMER: INSERT 1-5 SCALE WHERE 1=Not at all important AND 
5=Extremely important (add “Don’t know” option) FOR EACH ITEM BELOW] 
a. Efficient lighting options 
b. HVAC controls 
c. Energy-efficient operation of HVAC  or related systems 
d. Indoor air quality 
e. Measuring energy use to identify energy savings opportunities 
f. Low cost building operation improvements 
g. Building electrical systems 
h. Comfort of building occupants 


C7a. Which of the following are true of your business regarding O&M-related certifications 
for staff? Your business ... (Select all that apply) 


[]  ...encourages O&M staff to get O&M-related certifications 
[]  ...considers O&M-related certifications when hiring O&M staff 
[]  ...would pay at least some of the expenses associated with O&M-related 


certification for O&M staff 
[]  ...would allow O&M staff to attend O&M-related training during paid working 


hours 
() ...None of the above 


C7. Which of the following are true of your business regarding maintenance of O&M-related 
certifications? Your business ... (Select all that apply) 
[]  ...encourages building O&M staff to maintain O&M-related certifications 
[]  ...would pay fees for continuing education classes needed to maintain O&M-


related certifications 
[]  ...would pay at least some of the expenses associated with maintenance of O&M-


related certification  
[]  ...would allow staff to attend continuing education classes needed to maintain 


O&M-related certifications during paid working hours 
()  None of the above   
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C8. What are the benefits of employing building O&M staff who attended the BOC training? 
Please select all that apply. 
[]  Equipment operates more efficiently 
[]  More effective equipment problem-solving 
[]  Equipment lasts longer  
[]  Increased comfort 
[]  Energy bills are lower 
[]  Other – please, specify:______________ 
()  No Benefits  


 


C9. Thinking of your staff who attended the BOC training, to what degree have they 
transferred knowledge gained from that training to other operations or maintenance staff? 
()  To a very great degree 
()  To a large degree 
()  Somewhat 
()  To a small degree 
()  Not at all 
()  Don’t Know 
()  NA - all my staff attended the BOC training  


F.3.8. C3.  Importance of Staff Retention: All Building Owners and/or 
Employers 


[C10 & C11: EMPLOYERS (A1 = 1, 2 OR 3] 


C10. How problematic would losing a senior operations and maintenance employee be for 
your organization?  
()  1- Not at all problematic 
()  2 
()  3 
()  4 
()  5 –Extremely problematic 
() Not sure 


C11. If you did lose a senior operations and maintenance employee, how long would it take, on 
average, to replace that person and train the new one to the required level of skill?  
()  A few days or less 
()  One to two weeks 
()  Three to four weeks 
()  One to two months 
()  More than two months 
() Not sure 


  







BOC-Expansion Initiative Market Progress Evaluation Report 


 Interview Guides and Survey Instrument | Page F-19 


F.3.9. D. Working Environment & Employee Profile 


[D1-D5: EMPLOYEES (A1=4)] 


D1. Becoming BOC certified requires attending seven day-long modules on energy and 
resource-efficient operation of buildings over the course of three to seven months. 
Training is offered in multiple locations in Oregon, Washington, and Montana as well as 
in Boise, Idaho. The course fee is about $1000 in Montana and Idaho and about $1,700 in 
Oregon and Washington. All modules require some in-class time, but up to 15% of 
coursework is online.  
 
D1a. How likely is it that you would take the BOC training if… 
…you had to do it on your own (unpaid) time and had to pay all the costs yourself? 
…your company gave you paid time off to do it but you had to pay all the costs yourself? 
…your company gave you time off to do it and paid all of the costs? 
 
[PROGRAMMER: INSERT 1-5 SCALE FROM 1 = NOT AT ALL LIKELY TO 5 = 
VERY LIKELY, WITH DK OPTION] 
 
D1b. What would keep you from taking a Building Operator Certification course? (Please 
select all that apply.) 
[] Cost  
[] The class schedule is inconvenient 
[] It would be hard getting authorization or approval  
[] I don’t have enough time  
[] My supervisor would not support it 
[] Someone else at my company already has taken the training 
[] I already have the skills the training provides 
[] I’m not convinced it would benefit me professionally 
[] There would not be anyone to do my work while I was at training 
[] None  
[] Other, specify:  ____________________ 
[] Don't know  


D2. Which of the following are true of your company? Your company... (Select all that apply) 
[] ...encourages O&M-related certification for building O&M staff that do not have 


such certification  
[] ...pays at least some of the costs associated with O&M-related certification 
[] ...allows O&M staff to attend O&M-related training during paid working hours  
[] None of the above 
[] Don't know  
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D3. Now, I’d like to ask you about your workplace environment.  


Which of the following best describes your work environment?  


()  I work mainly in a single standalone building   
()  I work mainly in a single building that is part of a campus or complex of buildings 


in a central location 
() I work in more than one building in a complex of buildings in a central location 
() I work in multiple buildings that are in separate locations  
() Other environment ____________________  
() I'm not sure   


[D4: IF D3 = 2 OR 3] 


D4.  How many buildings are in the complex you work in?  
() Two or three  
() Four or five  
() Six to 10  
() More than 10  
() Other response:  ____________________ 
() I'm not sure  


[D4a: IF D3 = 4] 


D4a How many buildings do you work in?  
() Two or three  
() Four or five  
() Six to 10  
() More than 10  
() Other response:  ____________________ 
() I'm not sure  


D5. How many total square feet of conditioned space do the building or buildings you work 
in have?  (By 'conditioned' we mean that the space is reached by the facility’s heating or 
air conditioning methods and excludes garages, decks, plazas, patios, and so forth.)  
___________  total square feet (please provide your best guess to the nearest 10,000 


square feet) 
() Don’t know or not sure 


[IF D5 = ‘Don’t know or not sure’] 
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D5a.  Which of the following size ranges do the building or buildings you work in fall in? 
(Again, we are asking only about heated or air conditioned space, excluding garages and 
outdoor areas.) 
() Up to 5,000 square feet  
() 5,001 to 20,000 square feet  
() 20,001 to 50,000 square feet  
() 50,001 to 75,000 square feet  
() 75, 001 to 100,000 square feet  
() 100,001 to 500,000 square feet  
() More than 500,000 square feet  
() I'm not sure  
() Other response:  ____________________ 


F.3.10. E. Establishment Characteristics 


[E1: ALL RESPONDENTS] 


E1. Which of the following best describes your organization’s type of business? 
()    Office  
() Retail  
() Grocery  
() K-12 School 
() College/University 
() Restaurant  
() Hospital / Medical  
() Warehouse  
() Industrial / Process  
() Hotel / Motel  
() Residential / Apartment  
() Government  
() Mixed Use  
() Other – please, specify:___________________ 


[E2, E3: EMPLOYER (A1 = 1, 2, OR 3)] 


E2. How many buildings does your organization own in the Pacific Northwest (OR, WA, ID, 
or MT)? Your best estimate is fine.  
RECORD NUMBER OF BUILDINGS: _________   Don’t Know 
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E3. How many total square feet of conditioned space are in those buildings?  (By 
'conditioned' we mean that the space is reached by the facility’s heating or air 
conditioning methods and excludes garages, decks, plazas, patios, and so forth.)  
___________  total square feet (please provide your best guess to the nearest 10,000 


square feet) 
() Don’t know or not sure 


[E3a: E3 = ‘Don’t know or not sure’] 


E3a. Which of the following size ranges includes the total square footage buildings does your 
organization own in the Pacific Northwest? 
() Up to 5,000 square feet  
() 5,001 to 20,000 square feet  
() 20,001 to 50,000 square feet  
() 50,001 to 75,000 square feet  
() 75, 001 to 100,000 square feet  
() 100,001 to 500,000 square feet  
() 501,000 to 1,000,000 square feet  
() More than 1,000,000 square feet 
() I'm not sure  
() Other response:  ____________________ 


F.3.11. F.  Building Operations & Maintenance 


[SECTION FOR EMPLOYEES (A1=3)] 


[DISPLAY FOLLOWING TEXT IF CONTRACT SERVICES EMPLOYEE (A2 = 1)] 


Now we would like to learn about your operations and maintenance, or O&M practices, 
including practices of those working under your supervision. Unless otherwise specified, please 
focus on your practices over the past year. If you have worked in buildings for multiple clients, 
please focus on your typical practices. 


[DISPLAY FOLLOWING TEXT IF IN-HOUSE EMPLOYEE (A2 = 2)] 


Now we would like to learn about your operations and maintenance, or O&M practices, 
including practices of those working under your supervision. Unless otherwise specified, please 
focus on your practices over the past year. 


[DISPLAY F1 IF A1 = 3] 
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F1. Which of the following are you responsible for operating and/or maintaining? (Check all 
that apply.) 
[]  Boiler system 
[]  Chilled water system 
[]  Economizers & ventilation control 
[]  Compressed air systems 
[]  Fans & air distributions systems 
[]  Domestic water heaters 
[]  Lighting 
[]  Pumps 
[]  Motors 


[DISPLAY FOLLOWING TEXT IF F1 = Boiler system] 


Please tell us about your work with boilers, including the work of others you supervise. 


[DISPLAY FOLLOWING TEXT IF F1 = Boiler system AND A1 = 3 AND A3 = 1] 


If you have worked for multiple clients, please focus on your typical practices. 


[DISPLAY F2 TO F6 IF F1 = Boiler system] 
 


F2. Please provide some information about the boiler: (Please provide your best guess if you 
are not sure) 


Fuel 
Efficiency 


(%) Boiler Product 


Other 
Boiler 


Product 


Rated 
Heating 


Input Fuel Type 


Other 
Fuel 
Type 


0-100 Hot water  


Steam  


Other  


Don't know  


Text Numeric Natural Gas  


Oil  


Propane  


Electricity  


Other  


Don't know  


Text 


F3. How frequently do you or someone working under your supervision perform the 
following maintenance activities? 


 Frequency 


 Check boiler supply and return temperatures 


 Check boiler stack temperature 


1=At least once a day  


2=At least once a week  


3=At least once a month  


4=Less than once a month  


5=Only as needed  


6=Never have done  


Don't Know  
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F4. And how about...? 


 


1=At least 
once a 
quarter  


 


2=2-3 
times a 


year  
 


3=About 
once a 


year  
 


4=Less 
than once 


a year  
 


5=Only as 
needed  


 
6=Never 


have done  


Don't 
Know  


 


Check 
combustion 
efficiency  


       


F5. And the following...? 


 
1=At least 


once a year  
4=Less than 
once a year  


5=Only as 
needed  


6=Never 
have done  


Don't 
Know  


Check for corrosion or scaling       


Clean fire tubes       


Check and clean heat exchangers       


Replace leaking tubes       


Inspect insulation on piping and boilers       


Clean/replace fuel oil burner tip       


Calibrate sensors       


Inspect steam traps       


F6. Have you implemented hot water reset or cutout controls for any of the boilers at your 
facilities?  
() Yes  
() No  
() I don't know  


[DISPLAY F7 IF F6 = YES] 


F7. Is the hot water temperature reset based on outdoor air temperature?  
() Yes  
() No  
() I don't know  


[DISPLAY F8-F9 IF F7 = YES] 


F8. What are the high and low hot water temperature set points, in degrees Fahrenheit (°F)? 
High Temp Set Point (°F)  
Low Temp Set Point (°F)  
Other response  


F9. At what OUTDOOR air temperatures (°F) do hot water temperatures change and does the 
system shut down? 
Other response  
OUTDOOR air temperatures (°F) at which hot water temperatures change  
OUTDOOR air temperature (°F) at which the system shuts down  
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[DISPLAY F10 TO F15 IF F1 = Boiler system] 


F10. How often do you perform boiler tune-ups? 
() At least once per year  
() Less than once per year  
() Never  
() Other response:  ____________________ 
() As needed  


F11. What do you typically do as part of a boiler tune-up? (Check all that apply) 
[] Measure flue gas oxygen content  
[] Measure flue gas carbon monoxide content  
[] Measure flue gas combustibles content  
[] Measure flue gas emissions content (NOx)  
[] Measure flue flow rate  
[] Measure flue gas temperature  
[] Measure steam flow rate (if steam boiler)  
[] Adjust combustion control positioning to achieve desired combustion 


characteristics (targets will generally be in accordance with Manufacturer’s 
Specifications)  


[] Document pre- and post-tune-up conditions as well as any modifications/repairs 
made  


[] Other – specify:  ____________________ 


F12. What instrumentation do you use in evaluating boiler operating conditions? (Check all 
that apply) 
[] Portable combustion analyzer  
[] Infrared thermometer (temperature gun)  
[] Thermocouple Probe  
[] Other – specify:  ____________________ 


F13. How often do you calibrate boiler controls? 
() At least annually  
() Every one to two years  
() Less frequently than every two years  
() Never  
() Other response:  ____________________ 
() As needed  


F14. Have you implemented any energy-saving modifications to boiler equipment scheduling? 
If so, what were they? 
() Yes (please describe):  ____________________ 
() No  
() Other response:  ____________________ 
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F15. Have you implemented any other boiler or steam-system-related O&M measures that we 
have not asked about yet? If so what were they? 
() Yes (please describe):  ____________________ 
() No  
() Other response:  ____________________ 


[DISPLAY FOLLOWING TEXT IF F1 = Chilled water system] 


Please tell us about your work with chilled water systems, including the work of others you 
supervise. 


[DISPLAY FOLLOWING TEXT IF F1 = Chilled water system AND A1 = 3 AND A3 = 1] 


If you have worked for multiple clients, please focus on your typical practices. 


[DISPLAY F16 TO F19 IF F1 = Chilled water system] 


F16. What is the nominal cooling capacity of the chiller(s), EITHER in tons OR BTU/hr of 
input? (Please record one or the other) 
() BTU/hr  ____________________ 
() Other response:  ____________________ 
() I don't know  
() Tons  ____________________ 


F17. What is the chiller system’s rated operating efficiency? (Provide as many of these as you 
easily can) 
Design efficiency  %  
Coefficient of Performance (CoP) %  
Integrated part-load value (IPLV) %  
Non-standard part-load value (NPLV)  %  
Other response  


F18. What O&M practices have you implemented to optimize chiller performance? 


F19. Have you implemented chilled-water reset controls at any of your facilities?  
() Yes  
() No  
() I don't know  


[DISPLAY F20 TO F21 IF F19 = YES] 


F20. What is the normal chilled-water operating temperature (°F) during peak cooling season? 
() Temperature (°F)  ____________________ 
() Other response:  ____________________ 
() I don't know  
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F21. By how many degrees (°F) is temperature offset? 
() Other response:  ____________________ 
() Degrees (°F)  ____________________ 
() I don't know  


[DISPLAY F22 IF F1 = Chilled water system] 


F22. Do any of your facilities feature cooling towers? 
()  Yes 
()  No 
()  Don’t know 


[DISPLAY F23 IF F22 = YES] 


F23. Have you implemented condenser water supply temperature reset controls at any of these 
facilities? 
() Yes  
() No  
() Other response:  ____________________ 


[DISPLAY F24 IF F1 = Chilled water system] 


F24. Have you implemented any other chilled-water system-related O&M measures that we 
have not asked about yet? If so, what were they? 
() Yes (please describe):  ____________________ 
() No  
() Other response:  ____________________ 


[DISPLAY FOLLOWING TEXT IF F1 = Economizers and ventilation control] 


Please tell us about your work with economizers and ventilation control, including the work of 
others you supervise. 


[DISPLAY FOLLOWING TEXT IF F1 = Economizers and ventilation control AND A1 = 3 
AND A3 = 1] 


If you have worked for multiple clients, please focus on your typical practices. 


[DISPLAY F25 TO F27 IF F1 = Economizers and ventilation control] 


F25. Have you installed carbon monoxide (CO) based ventilation controls at any of your 
facilities?  
() Yes  
() No  
() Other response:  ____________________ 
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F26. Have you evaluated the amount of outside air supplied by the central HVAC system at 
any of your facilities? 
() Yes  
() No  
() Other response:  ____________________ 


F27. Do any of your facilities have HVAC systems equipped with air-side economizers? 
() Yes  
() No  
() I don't know  


[DISPLAY F28 TO F31 IF F27 = YES] 


F28. Have you added air-side economizers to any of the HVAC systems at your facilities?  
() Yes  
() No  
() Other response:  ____________________ 


F29. Have you repaired inoperable pre-existing air-side economizers? If so, how did you do it? 
() Yes - please briefly describe how  ____________________ 
() No  
() Other response:  ____________________ 


F30. Have you done anything to optimize pre-existing air-side economizers? If so, what did 
you do? 
() Yes (please briefly describe)  ____________________ 
() No  
() Other response:  ____________________ 


F31. Have you upgraded pre-existing outside-air dry-bulb economizers to dual-enthalpy 
economizers? 
() Yes  
() No  
() Other response:  ____________________ 


[DISPLAY F32 TO F33 IF F1 = Economizers and ventilation control] 


F32. Have you implemented supply air temperature reset strategies at any of your facilities? 
(For example, using free cooling provided by an economizer to increase supply air 
temperature set points and decrease cooling system operating hours) 
() Yes  
() No  
() Other response:  ____________________ 
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F33. Have you incorporated optimal start algorithms into any of the central HVAC control 
systems serving the facilities you operate or manage? 
() Yes  
() No  
() I don't know  


[DISPLAY F34 TO F35 IF F33 = YES] 


F34. Is optimal start being used during heating and cooling seasons? 
() Yes  
() No  
() I don't know  


F35. Were nighttime setbacks in place before you implemented optimal start logic? 
() Yes  
() No  
() I don't know  


[DISPLAY F36 IF F1 = Economizers and ventilation control] 


F36. Have you implemented any other economizer-related O&M measures that we have not 
asked about? If so, what were they? 
() Yes (please describe):  ____________________ 
() No  
() Other response:  ____________________ 


[DISPLAY FOLLOWING TEXT IF F1 = Compressed air systems] 


Please tell us about your work with compressed air systems, including the work of others you 
supervise. 


[DISPLAY FOLLOWING TEXT IF F1 = Compressed air systems AND A1 = 3 AND A3 = 1] 


If you have worked for multiple clients, please focus on your typical practices. 


[DISPLAY F37 IF F1 = Compressed air systems] 


F37. Have you incorporated regular compressed air leak surveys into standard O&M 
procedures at any of these facilities? 
() Yes  
() No  
() I don't know  


[DISPLAY F38 TO F41 IF F37 = YES] 
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F38. How often do you perform leak surveys? 
() At least annually  
() Less than annually  
() Never  
() Other response:  ____________________ 
() As needed  


F39. What instrumentation do you use to identify leaks? 
[] Ultrasonic leak detectors  
[] Infrared camera  
[] Audible sound (human ear)  
[] Other - specify:  ____________________ 


F40. Has this program been successful? 
() Yes  
() No  
() I don't know  


F41. How many leaks have you identified and repaired within the past 12 months? 
() Number of leaks  ____________________ 
() I don't know  
() Other response:  ____________________ 


[DISPLAY F42 IF F1 = Compressed air systems] 


F42. Have you implemented any other compressed air O&M measures that we have not asked 
about yet? If yes, what were they? 
() Yes (please describe):  ____________________ 
() No  
() Other response:  ____________________ 


[DISPLAY FOLLOWING TEXT IF F1 = Fans and air distribution systems] 


Please tell us about your work with fans and air distribution systems, including the work of 
others you supervise. 


[DISPLAY FOLLOWING TEXT IF F1 = Fans and air distribution systems AND A1 = 3 AND 
A3 = 1] 


If you have worked for multiple clients, please focus on your typical practices. 


[DISPLAY F43 TO F50 IF F1 = Fans and air distribution systems] 
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F43. How frequently do you clean heat exchangers and/or cooling coils? 
() At least once a year  
() Less than once a year  
() Never  
() Other response:  ____________________ 
() As needed  


F44. Do you inspect motor bearings and drive belts at least once a year? 
() Yes  
() No  
() I don't know  


F45. What methods do you use to evaluate motor conditions? 
() Load measurements  
() Vibration analysis  
() Other - specify:  ____________________ 
() None  
() I don't know  


F46. What types of instrumentation do you use to evaluate motor conditions? 
() Multi-meter  
() Power meter  
() Amprobe  
() Vibration analysis  
() Other - specify:  ____________________ 
() None  
() I don't know  


F47. Do you or those you supervise perform temperature or vibration analyses as part of 
normal motor maintenance? 
() Yes  
() No  
() I don't know  


F48. Have you implemented Demand Controlled Ventilation controls at any of your facilities? 
() Yes  
() No  
() I don't know  


F49. Have you evaluated duct static pressure or reduced/reset duct static pressure at any of 
your facilities? 
() Yes  
() No  
() I don't know  
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F50. Have you installed variable frequency drives (VFDs) on any fan systems at your 
facilities? If so, how many?(Again, please provide your best guess)  
() Yes - number of VFDs (best guess)  ____________________ 
() No  


[DISPLAY F51 IF F50 = YES] 


F51. What is the approximate total CFM (or cubic feet per minute) of the supply fans? 
() Total CFM (best guess)  ____________________ 
() Other response:  ____________________ 
() I don't know  


[DISPLAY F52 TO F54 IF F1 = Fans and air distribution systems] 


F52. Have you implemented any energy saving modifications to main air handling units 
(AHUs)? If so, what were they? 
() Yes (please describe):  ____________________ 
() No  
() Other response:  ____________________ 


F53. Have you implemented any energy saving modifications to fan-powered box or variable 
air volume (VAV) box scheduling? If so, what were they? 
() Yes (please describe):  ____________________ 
() No  
() Other response:  ____________________ 


F54. Have you implemented any other fan optimization/air distribution system related O&M 
measures that we have not asked about yet? If so, what were they? 
() Yes (please describe):  ____________________ 
() No  
() Other response:  ____________________ 


[DISPLAY FOLLOWING TEXT IF F1 = Domestic water heaters] 


Please tell us about your work with domestic water heaters, including the work of others you 
supervise. 


[DISPLAY FOLLOWING TEXT IF F1 = Domestic water heaters AND A1 = 3 AND A3 = 1] 


If you have worked for multiple clients, please focus on your typical practices. 


[DISPLAY F55 IF F1 = Domestic water heaters] 
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F55. Have you implemented any hot water O&M energy efficiency measures? If so, what were 
they? 
() Yes (please describe):  ____________________ 
() No  
() Other response:  ____________________ 


[DISPLAY FOLLOWING TEXT IF F1 = Lighting] 


Please tell us about your work with lighting, including the work of others you supervise. 


[DISPLAY FOLLOWING TEXT IF F1 = Lighting AND A1 = 3 AND A3 = 1] 


If you have worked for multiple clients, please focus on your typical practices. 


[DISPLAY F56 TO F57 IF F1 = Lighting] 


F56. Have you conducted a lighting system survey and savings opportunity assessment at any 
of your facilities? If so, in what year?(Your best guess is fine)  
() Yes - what year? (best guess)  ____________________ 
() No  
() I don't know  


F57. Does your facility include a central energy management system, or EMS? 
() Yes  
() No  
() I don't know  


[DISPLAY F58 IF F57 = YES] 


F58. Does your facility's EMS automatically turn lights on or off based on time of day? 
() Yes  
() No  
() I don't know  
() Other basis - specify:  ____________________ 


[DISPLAY F59 TO F60 IF F58 = YES] 


F59. At what hours does the system turn the lights on and off? 


F60. Are these settings modified throughout the year, as days become longer or shorter? 
() Yes  
() No  
() I don't know  


[DISPLAY F61 TO F62 IF F57 = YES] 
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F61. How often are set points changed within the Energy Management System? 
() More than four times a year  
() About four times a year  
() About three times a year  
() About twice a year  
() About once a year  
() Less than once a year  
() Never  
() I don't know  
() As needed  


F62. Does the system control all interior and exterior lighting at the facility? 
() Yes  
() No  
() I don't know  


[DISPLAY F63 IF F1 = Lighting] 


F63. Is lighting at your facility controlled by occupancy sensors? 
() Yes  
() No  
() Don't know  


[DISPLAY F64 IF F63 = YES] 


F64. What space types are occupancy sensors being used in? 
[] Warehouse  
[] Conference room  
[] Restroom, bathroom  
[] Hallway  
[] Other – specify:  ____________________ 
[] I don't know  


[DISPLAY F65 IF F1 = Lighting] 


F65. Have you made any other modifications to standard O&M procedures at the facility that 
would have resulted in a reduction in lighting operating hours and/or energy 
consumption? If so, what were they? 
() Yes (please specify)  ____________________ 
() No  
() I don't know  


[DISPLAY FOLLOWING TEXT IF F1 = Pumps] 


Please tell us about your work with pumps, including the work of others you supervise. 


[DISPLAY FOLLOWING TEXT IF F1 = Pumps AND A1 = 3 AND A3 = 1] 
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If you have worked for multiple clients, please focus on your typical practices. 


[DISPLAY F66 IF F1 = Pumps] 


F66. Have you implemented any energy saving modifications to pump scheduling? If so, what 
were they? 
() Yes (please describe):  ____________________ 
() No  
() I don't know  


[DISPLAY F67 IF F1 = ANY NON-NULL RESPONSE] 


F67. Have you implemented any other scheduling-related O&M measures that we have not 
asked about yet? 
() Yes  
() No  
() Don't know  


[DISPLAY F68 IF F67 = YES] 


F68. What other scheduling-related O&M measures have you implemented?  (Please provide a 
very brief description in the appropriate space - for example, describe any boiler-related 
O&M measures you haven't already told us about in the box next to 'Boilers') 


Boilers [DISPLAY IF F1 = Boiler system] 


Chilled-water system [DISPLAY IF F1 = Chilled water system] 


Economizers and ventilation control [DISPLAY IF F1 = Economizers and ventilation 
control] 


Compressed air [DISPLAY IF F1 = Compressed air systems] 


Fan optimization / air distribution [DISPLAY IF F1 = Fans and air distribution systems] 


Hot water [DISPLAY IF F1 = Domestic hot water] 


Lighting [DISPLAY IF F1 = Lighting] 


Pumps [DISPLAY IF F1 = Pumps] 


Motors [DISPLAY IF F1 = Motors] 


Other - please describe  
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F.3.12. Survey End 


Thank you very much for all of your valuable time. We know it was a significant investment, 
and we appreciate it.         


CLICK "SUBMIT" IF YOU ARE FINISHED WITH YOUR SURVEY QUESTIONS. 
THANKS AGAIN!         


F.3.13. Termination 


This survey is targeting individuals currently employed in the managing or performance of 
building operations and maintenance services. Therefore, we do not need to take up any more of 
your valuable time.  


PLEASE CLICK "SUBMIT" TO SAVE YOUR RESPONSES AND EXIT THE SURVEY. 
THANKS AGAIN!            
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Appendix G. Evaluation Sources 


This appendix lists sources used in this MPER and the associated memoranda. We first list 
general sources, used throughout the MPER and memoranda, followed by sources specific to the 
market characterization and the ACE Model review. 


G.1. General Sources 


NEEC BOC Program Database 


BOC non-certificant survey 


Market informant interviews 


G.2. Market Characterization 


For the market characterization, in addition to relying on the above-mentioned general sources, 
we relied on a variety of NEEA reports and memoranda, data from the 2009 Commercial 
Building Stock Assessment (see reference below), and data from the U.S. Census American 
Community Survey, the 2009 Federal Real Property Statistics (FRPS), and the Oregon 
University System. 


G.2.1. NEEA Reports and Memoranda 


Research Into Action, Inc. 2014. BOC-Expansion Initiative Market Progress Evaluation Report 
#1 (Report #E14-277). Portland, OR: Northwest Energy Efficiency Alliance. Retrieved 
from http://neea.org/docs/default-source/reports/boc-expansion-initiative-market-
progress-evaluation.pdf?sfvrsn=4. 


Navigant Consulting, Inc. 2012. Long-Term Monitoring and Tracking Report on 2011 Activities 
(Report #E12-239). Portland, OR: Northwest Energy Efficiency Alliance. Retrieved from 
http://neea.org/docs/reports/long-term-monitoring-and-tracking-report-on-2011-
activities.pdf?sfvrsn=16.  


RLW Analytics, Inc. 2005. Impact and Process Evaluation Building Operator Training and 
Certification Program. Portland, OR: Northeast Energy Efficiency Partnerships, June, 
2005. Retrieved from http://www.theboc.info/pdf/Eval-BOC_NEEP_2005.pdf. 


Research Into Action, Inc. 2001. Market Progress Evaluation Report: Regional Building 
Operator Certification, No. 7 (Report #E01-088). Portland, OR: Northwest Energy 
Efficiency Alliance. Retrieved from http://neea.org/docs/reports/market-progress-
evaluation-report-no-7-e01-088.pdf?sfvrsn=7. 
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Northwest Energy Efficiency Alliance. 2012. Strategy Approval Milestone Document. Retrieved 
from https://intranet.neea.org/sites/initiatives/boce/ BOCE%20Documents/BOC-
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Executive Summary  


This is the third Market Progress Evaluation Report (MPER) of the Building Operator 
Certification Expansion Initiative (“BOC-E” or “the Initiative”). The Northwest Energy 
Efficiency Council (NEEC), Northwest Water and Energy Education Institute (NWEEI), and the 
International Building Operators Association (IBOA) have offered BOC training and 
certification to facility operators in the Northwest since 1997.  


In 2012, the Northwest Energy Efficiency Alliance (NEEA) established BOC-E to accelerate 
adoption of BOC and increase its market penetration in the Northwest. The Initiative seeks: 1) to 
build market demand for BOC by developing compelling business cases and coordinating 
collaboration with northwest utilities; and 2) to increase awareness and penetration of BOC 
among operators of underserved areas1, Federal employees, and members of the International 
Union of Operating Engineers (IUOE) by developing new partnerships and adding a new 
blended online product. 


The first BOC-E MPER provided estimates of regional building operator market size and mean 
per-operator energy savings as well as information on BOC operator attitudes and perceptions. A 
survey of Washington and Oregon BOC operators provided inputs to the market size and energy 
savings estimates. The survey did not cover Idaho and Montana, as they were not yet part of the 
Initiative. In July 2013, IBOA became a BOC licensed provider, and in Q2 of 2014, NEEA 
integrated Idaho and Montana into the BOC-E Initiative; the second MPER then included 
information on that market from interviews with market experts and analyses of secondary data.  


This third MPER provides updated estimates of market size and for the first time provides a 
separate estimate of mean per-operator savings, and other key parameters of the Alliance Cost 
Effectiveness (ACE) Model, for Idaho and Montana. It included a survey of 70 Idaho and 
Montana BOC operators, which informed both the market size and savings estimates as well as 
providing information on operator attitudes and perceptions for that market. The evaluation team 
also used recently updated data from NEEA’s Commercial Building Stock Assessment (CBSA) 
to generate the new estimates. This evaluation also assessed progress toward Initiative goals, 
updated the analyses of secondary data to characterize the BOC market in Idaho and Montana, 
and assessed the revised BOC-E logic model.  


The current research generated several new and important findings. One key finding is that the 
building operator market is larger than previously estimated, for the region as a whole and 
particularly for Idaho and Montana. The updated estimate for Idaho and Montana produced a 
BOC penetration rate for those states that is comparable to that for Washington and Oregon, 
resolving an incongruous finding from MPER #2 that suggested a much higher penetration rate 
in Idaho and Montana. Another key finding is that, while the mean per-operator electricity (kWh) 


                                                 
1  “Underserved markets or communities” are defined as markets that BOC serves on an infrequent basis (i.e. once 


every three to seven years), and generally only with the active engagement of a utility sponsor or larger 
employer. 
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savings for Idaho and Montana are consistent with those for Washington and Oregon, those for 
natural gas (therm) appear to be twice as high in Idaho and Montana as in the other states. 


Conclusions 


BOC-E is progressing toward several of its goals, but it may face challenges in meeting the 
goals related to certification and renewal rates and utility leveraging of or support for 
BOC. The Inititiave has met the goal for four Market Progress Indicators (MPIs): NEEC is a 
U.S. General Services Administration (GSA) approved training provider; the International Union 
of Operating Engineers (IUOE) is a BOC Approved Provider; NEEC and the Utility Work Group 
members have completed and are implementing a BOC Utility Engagement Plan; and NEEC has 
satisfied a key requirement to operate in alignment with International Organization for 
Standardization (ISO) 17024 standards, which places it in good position to meet the subsequent 
goal of becoming accredited under the 17024 standard. The Initiative also is on track to meet the 
goal for four MPIs related to expanded penetration in targeted groups (underserved areas, IOUE 
members, Federal sector employees, and Idaho/Montana operators). The Initiative does not 
appear to be on track for achieving an 85% certification rate or 70% renewal rate; the latter may 
not have been a realistic goal, and the evaluation was unable to benchmark renewal rates for 
comparable certifications. With five utilities currently offering a total of six programs that 
leverage or support BOC, the Initiative may face challenges reaching the goal of ten programs by 
June 30, 2016. 


The number of active BOC certificants2 has continued to grow over the past several years, 
but the rate of growth has remained level during the expansion initiative.  The percentage 
increase in the number of active certificants from one year to the next fluctuates, but it has 
averaged 5% since 2004. The renewal rate affects the year-to-year number of active BOC 
certificants, and that rate was lower in 2014 than the average rate from 2010 through 2013, 
suggesting one possible reason for lack of growth in the rate of active operators.3  Another 
possible reason is that the number of new certificants outside of initiative-targeted groups has 
fallen sharply. As a result, two-thirds of recent certificants are in initiative-targeted groups. This 
raises the question of whether there has been a decrease in the productivity of recruitment 
outside of those groups specifically targeted by the Initiative. 


Market penetration is about 12%. With new and updated data, we have revised the estimate of 
the market size upward to 20,135 operators. With about 2,400 currently employed BOC 
operators, market penetration is about 12%, with similar levels in Idaho/Montana and 
Washington/Oregon.4 


                                                 
2  “Active” certificants are those whose certifications are still in effect or have not been expired more than five 


years and who are currently employed. 
3  The evaluators had access to renewal data for 2010 through 2014 for Washington and Oregon certificants, but 


only for 2014 for Idaho and Montana certificants. In 2014, the renewal rate was considerably lower for Idaho-
Montana certificants than for Washington and Oregon certificants. 


4  We exclude operators that have left the workforce permanently (are retired or deceased) or are currently 
unemployed from calculation of penetration. The number of currently unemployed operators is small, 


Continued… 
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Survey findings expand on previous evidence that Idaho/Montana operators and their 
employers value BOC certification and that utility subsidies are important, showing that 
large employers differ from others. Idaho and Montana operators reported at least as much 
employer support for BOC certification and maintenance of certification as Washington/Oregon 
operators previously reported, although employers with a large number of O&M employees 
appear less likely than those with fewer employees to pay their employees’ BOC tuition costs. 
Most Idaho and Montana operators reported that BOC certification resulted in improved work 
performance and increased responsibility or authority (but not increased pay), and a high 
percentage had recommended training to others. Respondents indicated high awareness of utility 
subsidies for BOC tuition and said they would be more likely to send additional staff to BOC 
training if a utility subsidized 50% to 75% of the tuition cost. 


Operators transfer knowledge from BOC training to their coworkers, but less so than their 
employers think. Forty-six percent of the surveyed operators reported they transfer their 
knowledge to others, while 82% of building and business owners surveyed in 2014 reported that 
their BOC-certified operators did so. 


For building operators in Idaho and Montana, BOC savings comprise approximately 2.3% 
of electricity use and about 8% of fossil fuel use, including natural gas and propane. The 
electricity savings figure is just slightly above what we previously reported for Washington and 
Oregon operators. The fossil fuel savings figure is more than twice the savings level we reported 
for Washington and Oregon .  


Recommendations 


BOC should expand efforts to increase employer support of BOC certification and renewal, 
particularly among employers with large O&M staffs, which are less likely than other employers 
to pay employees’ BOC tuition costs. Such efforts might incorporate messaging that credentialed 
operators likely transfer their knowledge gained through BOC training to a lesser extent than the 
employers believe, and therefore increasing the number of BOC-credentialed operators on their 
staff may have greater benefits than they realize. 


NEEA and NEEC should attempt to identify reasons why recruitment outside the 
initiative-targeted groups has fallen. Things to consider are whether marketing and outreach 
efforts outside of initiative-targeted groups are not as effective as they were prior to initiative 
launch or whether there has been a change in the scheduling and availability of training that has 
made it more difficult to access for operators outside of non-targeted groups. 


NEEA should review whether increased participation by IBOA members (MPI II) should 
continue to be an initiative goal, given that market penetration appears to be about the 
same in Idaho-Montana as in Washington-Oregon. Focusing resources on increasing 
participation in Idaho-Montana may come at the expense of recruitment in the more populous 
Washington-Oregon subregion. 


                                                 
and excluding them from the calculation has verly little impact on the penetration rate. 
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NEEA and NEEC should review their efforts to engage with regional utilities to ensure they 
are using the most effective messages to get them to leverage or support BOC in their 
energy efficiency programs. For example, they may consider including the argument that BOC-
trained operators may be more likely to participate in utilities’ retrofit incentive programs, 
thereby generating additional utility energy savings.5 


For Washington and Oregon, NEEA should continue to use the ACE Model input 
assumptions that we recommended in MPER #1, but should consider using different values 
for Idaho and Montana. In particular, for Idaho and Montana NEEA should consider using 
2.29% as the per-operator electricity savings percentage and 8.01% as the per-operator fossil fuel 
savings percentage. 


 


 


                                                 
5  Recent research by Research Into Action found that many utilities subsidize BOC training not to claim direct 


energy savings based on those subsidies, but to encourage energy efficiency in general and to drive participation 
in retrofit programs. In that same research, interviewed BOC-credentialed operators reported that their BOC 
training made them more aware of utility incentive programs. (Navigant Consulting, Inc. and Research Into 
Action, Inc., 2015). 
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1. Introduction  


From 1997 to 2003, the Northwest Energy Efficiency Alliance (NEEA) funded the Building 
Operator Certification Program (BOC) to provide education, training, and certification of facility 
operators to perform energy efficient operations and maintenance (O&M) in commercial 
buildings. NEEA’s original funding for BOC saw the initiative to maturity, with the Northwest 
Energy Efficiency Council (NEEC) and the Intermountain Building Operators Association 
(IBOA) offering BOC as self-supporting ventures since 2000. NEEC offers training in 
Washington and, through BOC Licensed Provider, in Oregon. IBOA had offered its own BOC 
training, independent of NEEC, in Idaho and Montana through 2012 and became a NEEC 
Licensed Provider in 2013. By 2001, BOC had achieved estimated market awareness of 39% 
among building operator supervisors and was expected to achieve 50% awareness by 2003.6  


In 2012, NEEA aimed to accelerate adoption of BOC and increase market penetration of 
commercial building operators who are BOC certified in the Northwest (Oregon and Washington 
only). The stated goal was to achieve 46% market penetration; at that time market size was 
estimated to be 5,856 operators. That equates to 2,694 certified operators, which would represent 
21% of the current market size estimate of 20,135. 


The new effort, entitled BOC Expansion (BOC-E), seeks to expand the adoption of BOC by 
addressing the following six market barriers: 


1. Lack of time to complete course 


2. Inability to pay (for unemployed operators and veterans) 


3. Lack of service in underserved markets 


4. Lack of awareness (among International Union of Operating Engineers (IUOE) and 
WorkSource) 


5. Lack of compliance with Product Performance (does not meet the American National 
Standards Institute (ANSI), 17024 Standard for certification of personnel, and does not 
have an online blended learning delivery format) 


6. Lack of awareness of value of the BOC credential (about renewal and among utilities and 
decision makers) 


The first BOC-E- MPER focused on the Washington and Oregon market, as IBOA was not yet a 
BOC Licensed Provider when BOC-E was established. The second MPER included the Idaho 
and Montana market as IBOA had become a BOC Licensed Provider by 2013. This third MPER 
also includes the entire NEEA region (Idaho, Montana, Oregon, and Washington). It updates the 


                                                 
6  Regional Building Operator Certification Venture: Final Market Progress Evaluation Report. Prepared for the 


Northwest Energy Efficiency Alliance by Research Into Action, Inc. September 20, 2001. 
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estimates of the size of the building operator market and, for the first time, provides an estimate 
of BOC-related energy savings specifically for Idaho and Montana. 


1.1. Short- and Long-Term Market Progress Indicators  


The NEEA Initiative staff identified 11 market progress indicators (MPIs) to track its progress 
toward the short- and long-term project goals. NEEA staff revised the set of MPIs somewhat 
since MPER #1. Table 1 shows the 11 current MPIs, along with the desired market condition at 
transition complete and the goal timeframe.7 We discuss progress on the MPIs in Section 4.4. 


1.2. The BOC-Expansion (BOC-E) “Theory of Change” 


NEEA, in collaboration with NEEC, designed the BOC-E initiative to include six activities 
aimed at addressing each of the market barriers outlined above. Program theory says that these 
six activities will produce five outputs, which will then lead to each of the 11 outcomes 
measured by Market Progress Indicators (MPIs) I through XI. The initiative logic model 
graphically illustrates the causal links between the theory’s activities, outputs, and outcomes 
(Figure 1). 


NEEA’s theory of change for BOC-E centers on providing expanded availability and access to 
BOC training and certification in the Northwest and building market demand for the BOC 
certification. In its simplest terms, the theory states that if BOC becomes more readily available 
(via new partnerships with key building operator organizations and through offering blended 
online course options) to a wider set of targeted audiences (unemployed operators, veterans, 
federal building operators, and operators in underserved markets) and develops appropriate 
messaging to build demand for operator certification among building and business owners, then a 
greater proportion of the building operator population will become BOC certified. Changes in 
course offerings and delivery approach, the theory posits, will address not only the lack-of-
access barrier, but also lack of awareness and lack of time. Messaging that convinces building 
and business owners of the value of having BOC-certified staff will address the sixth barrier – 
lack of awareness of the value of the BOC credential. Moreover, the program theory assumes 
that status as an approved training provider for GSA and achievement of the ANSI 17024 
standard will attract Federal employees. 


1.3. MPER 3 


This Market Progress Evaluation Report (MPER #3) is the third of three planned evaluation 
reports for the BOC-E initiative. It chronicles Research Into Action’s evaluation of the BOC-E 
initiative in 2014-2015. The evaluation focused on answering the following key research 
questions: 


                                                 
7  Based on BOC2_Logic_Model_V13. 
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〉 What is the current market size of building operators in the two subregions 
Washington/Oregon and Idaho/Montana and the Northwest as a whole?  


〉 Based on estimated market size, what is the current market penetration of BOC in the two 
subregions and the Northwest as a whole? 


〉 What barriers do building operators face in obtaining BOC certification? 


〉 What is the perceived value of BOC certification in the market? 


〉 Does the BOC-E Logic Model clearly illustrate the program theory? 


〉 How is BOC-E progressing against its MPIs? 


In addition, this MPER #3 includes a review of the NEEC database of BOC credentialed 
operators to update regional counts of active BOC operators and a review of the key Alliance 
Cost Effectiveness (ACE) Model assumptions of per-operator energy savings. 
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Table 1. BOC-E Initiative Goals and Associated Market Progress Indicators (MPIs) 


MPI # Outcome1 Time Frame Market Progress Indicator 


Initiative Goal –  
(desired market condition as of 


transition complete) 


I BOC is a FBPTA-aligned 
training and certification 


program GSA 


Short term  
(1-3 Years) 


BOC listed on GSA training provider 
roster, by June 30, 20142  


Federal sector building operators participate 
in two or more BOC courses per year 


II Increased participation by 
Idaho and Montana 


operators 


Medium term  
(3-5 Years) 


10% increase in Idaho and Montana 
certificants over 2012 baseline by Dec. 31, 


2015 


Fifty percent increase (50%) in total 
number of credentialed BOC operators in 


the northwest  


III IUOE becomes a BOC 
approved provider (AP) 


Short term  
(1-3 Years) 


Signed AP agreement by NEEC and IUOE 
by June 30, 2014 


A formal education partnership is 
established between BOC and a minimum 


of one IUOE local in the region 


IV Utility engagement  
Plan 


Short term  
(1-3 Years) 


Utility Engagement Plan accepted by 
NEEA management  


More engagement with Northwest utilities, 
strengthening knowledge of the credential 
and increasing the value of the program to 


key NEEA stakeholders 


V Increased participation in 
underserved markets  


Medium term  
(3-5 Years ) 


10% increase in certifications by operators 
in underserved markets, over 2012 


baseline, by Dec. 31, 2015 


BOC courses are available to customers in 
underserved communities on an ongoing 


basis 


VI IUOE-member operators 
become BOC certified 


Medium term  
(3-5 years) 


10% increase in certifications by IUOE-
member building operators over 2012 


baseline by Dec. 31, 2015 


IUOE-member operators apply for BOC 
certification through the IUOE Approved 


Provider agreement with NEEC 


VII BOC program operates in 
alignment with the 


ANSI/ISO/IEC 17024 for 
one year prior to applying 


for standard 


Medium term 
(3-5 Years) 


Demonstration of a firewall between 
training and exam at NEEC via a new 


business plan, in compliance with 
ANSI/ISO/IEC 17024 requirements, by 


September 30, 2014  


BOC meets the ANSI 17024 standard 
which will make it more credible and 


competitive in the market, particularly for 
sectors such as Federal and State 


government operators 


VIII BOC exam is authorized 
under ANSI 17024 


Standard 


Long term  
(5-10 years) 


Signed letter of authorization by June 1, 
2017 


(Same goals as for MPI VII) 


Continued 
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MPI # Outcome1 Time Frame Market Progress Indicator 


Initiative Goal –  
(desired market condition as of 


transition complete) 


IX Increased participation by 
operators employed in the 


Federal sector 


Long term  
(5-10 years) 


10% increase in certifications by Federal 
building operators in the Northwest over 


2012 baseline by June 30, 2016 


Fifty percent increase (50%) in total 
number of credentialed BOC operators in 


the northwest. Federal sector building 
operators participate in two or more BOC 


courses per year. 


X Increased demand and 
preference for credential by 


employers and operators 


Long term  
(5-10 years) 


Certification rate increases from 75% to 
85%, and 70% annual renewal rate, by Dec. 


31, 2016 


BOC certification renewal rate increases 
10% from strategy approval date. 


XI Region’s utilities 
support/leverage BOC in 


their EE programs 


Long term  
(5-10 years) 


Ten region utility energy efficiency 
programs leverage/support BOC. (Expected 


date: June 30, 2016.) 


Ten or more utility energy efficiency 
programs in NW support or leverage BOC. 


1 As noted in Section 4.1, there are a few slight wording differences between the most recent versions of the logic model graphic 
(BOC2_Logic_Model_V13.pdf) and the logic model assumption tables (BOC 2 Logic Model Assumption Tables_v13-Draft.xlsx). The outcomes in this 
table are worded as shown in the assumption tables, as they are more detailed. 


2 http://www.gsaelibrary.gsa.gov/ElibMain/searchResults.do;jsessionid=A1C1E0C40BA574C906D41054D83606C2.prd2pweb. 


  



http://www.gsaelibrary.gsa.gov/ElibMain/searchResults.do;jsessionid=A1C1E0C40BA574C906D41054D83606C2.prd2pweb
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Figure 1. BOC-E Logic Model 
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2. Evaluation Activities 


The BOC-E evaluation began in 2012 and continued into 2015, with three MPERs completed. 
This section presents the schedule of MPER delivery dates (Table 2), an overview of evaluation 
activities (Table 3), and high-level details of the activities we conducted specifically for this 
report, MPER #3. 


2.1. Schedule of Evaluation Reports 


Table 2. Schedule of BOC-E MPERs 


Evaluation Report Targeted Delivery Date 


MPER #1 Completed 


MPER #2 Completed 


MPER #3 August 2015 


2.2. Overview of Evaluation Activities 


Table 3. Overview of Evaluation Activities 


Evaluation Activity* 
MPER 


#1 
MPER 


#2 
MPER 


#3 


Review Secondary Data on BOC Market    


Review Program Logic Model    


Review Program ACE Model Assumptions    


Review BOC Program Database    


Conduct Market Characterization    


INTERVIEWS 


NEEA and BOC Program Staff    


Market Informants   
 


CERTIFICANT/NON-CERTIFICANT SURVEY 


BOC Certificants  
 


 


Non-BOC Certificants    


2.3. Data Collected for MPER #2 


To answer the key research questions outlined in Chapter 1, Research Into Action focused on six 
core research activities (Table 4). 
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Table 4. MPER #3 Evaluation Activities, Data Sources, and Achieved Sample Sizes 


Activity Data Source 


Achieved 
Sample 


Size 


Communication with staff  NEEA and NEEC staff members 4 


Logic Model review BOC Expansion Logic Model, graphical version; and  
MS Excel tables of market progress indicators and initiative 


activities 


N/A 


BOC database review NEEC and IBOA databases of BOC certificants  N/A 


BOC certificant survey NEEC regional BOC database 70 


Market Characterization NEEA program documents 
Secondary data, including: 


Previous reports by NEEA contractors (including the 
Commercial Building Stock Assessment, or CBSA) 


Other publicly available sources, such as the U.S. Census Bureau 


N/A 
 


N/A 


ACE Model review Data from BOC certificant survey 
Various engineering sources 


Previous NEEA memoranda and reports 


53* 
N/A 
N/A 


* A subset of 53 of the full sample of 70 survey respondents, provided data for analysis of per-operator savings. 


Communication with Staff. For MPER #1, we conducted in-depth interviews with one NEEA 
and two NEEC staff members and a contracted BOC instructor/facilitator to familiarize us with 
BOC-E, including initiative design, how the expanded product differs from the original BOC 
product, and the theory of market transformation. For MPER #2 and MPER #3, we maintained 
ongoing communication with one NEEA and three NEEC staff members by telephone, email, 
and in-person meetings from fall 2013 through summer 2015.  This ongoing communication 
served to keep us informed about initiative progress, including any changes to the initiative. We 
used the information gathered during this communication to inform the design of the BOC 
certificant survey.  


Logic Model Review. The BOC-E initiative’s logic model graphically describes its theory of 
change. For MPER #1, we carefully reviewed both the logic model and the accompanying 
market progress indicator (MPI) tables to assess the clarity of the causal linkages between 
activities, outputs and intended outcomes. For MPER #2, we reviewed the revised logic model 
and set of tables to determine whether the revised model and tables addressed our findings. For 
MPER #3, we again reviewed the revised logic model and assumption tables. We presented our 
findings in a memo to NEEA on April 16, 2015, included in this MPER as Appendix A. 


BOC Database Review. Our review of the NEEC database, which now includes records of 
IBOA certificants, includes a description of database contents and updates counts of new 
certificants, certificants whose certifications expired at least five years before (and for whom 
NEEA no longer claims savings), and current, active certificants (those for whom NEEA 
continues to claim savings). It also includes counts of building operators who have obtained their 
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BOC certificate as part of BOC-E. We presented our findings in a memo to NEEA on March 9, 
2015, included in this MPER as Appendix B.  


BOC Idaho and Montana Certificant Survey. In January and February 2015, we conducted an 
online survey of 70 building operators located in Idaho and Montana. The three purposes of the 
survey were: 1) to provide data on workplace characteristics to use in estimating market size (see 
market characterization, below); 2) to provide data on Idaho and Montana respondents’ attitudes 
and perceptions relating to key research questions; and 3) to generate an estimate of mean per-
operator BOC-related energy savings based on self-reported O&M practices (see ACE Model 
review, below). We also provide details on survey methods and findings in Section 4, Findings. 


Market Characterization. We updated our previous estimates of the number of building 
operators in the region (based on data from the 2013 survey of BOC operators combined with 
data from the 2014 survey of non-certified operators), included in MPER #1 and MPER #2, and 
a summary of secondary research on the distribution of buildings by end-use type and ownership, 
which we included in MPER #2. We submitted the memo to NEEA on March 30, 2015, and 
revised on April 15, 2015. It is included in this MPER as Appendix C. 


ACE Model Review. For MPER #1, we reviewed input assumptions of the BOC-E ACE Model, 
including electric consumption per square foot, percentage of savings for participating buildings, 
average square footage per operator, and other parameters derived from these statistics (e.g., 
calculated savings per operator). Our primary source of data was a survey of BOC-credentialed 
operators in Washington and Oregon. For MPER #2, we used the energy consumption and 
savings analysis from surveyed non-certified operators as a control group for the comparable 
analyses from BOC-certified operators, providing an alternative approach to estimating BOC’s 
share of savings from the certified operators. For this MPER #3, we again used a survey of BOC-
credentialed operators, this time from Idaho and Montana, to assess input assumptions as applied 
specifically to those states. We presented our findings in a memo to NEEA on April 16, 2015, 
included in this MPER as Appendix D. 


The BOC certificant survey instrument is included as Appendix E. 


Appendix F lists evaluation sources. 
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3. Market Characterization 


For MPER 3, our BOC-E market characterization: 1) revised the estimated size of the building 
operator market in the Northwest and BOC’s penetration into that market, providing separate 
estimates for Washington/Oregon and Idaho/Montana; and 2) revised our analysis of differences 
between the Washington/Oregon and Idaho/Montana subregions based on updated secondary 
data. We have attached the market characterization memorandum that we submitted to NEEA 
(Appendix C). 


3.1. Data Sources 


Our sources of data are: 1) our 2015 survey of Idaho and Montana BOC operators; 2) the 2014 
Commercial Building Stock Assessment (CBSA)8; and 3) other publicly available sources, such 
as the U.S. Census Bureau. We provide details on these sources in Appendix F. 


3.2. Building Operator Market Size 


We used the same method that we established in MPER #1 and modified in MPER #2 to 
estimate the number of in-house building operators in the Northwest. For large buildings (at least 
50,000 square feet), we estimate the mean building area per operator working in buildings of that 
size, divide that figure into the total area of all large buildings, and multiply by 75% (to account 
for the fact that not all large buildings have in-house operators). We estimate the number of 
operators in small buildings (at least 5,000 but less than 50,000 square feet) as equal to 3% of the 
number of buildings in that size tier. The rationale for this methodology is in Appendix C. 


We have updated the previous estimates of the building operator market size based on new data. 
Our previous estimate of mean building area per operator came from surveys of BOC operators 
largely in Washington and Oregon. For MPER #3, we continue to use those data to estimate the 
Washington/Oregon operator population, but we use data from a survey of BOC operators in 
Idaho and Montana to estimate mean building area per operator in those states.  


In addition, we previously used the 2009 CBSA to estimate the total building area in the large 
building tier and the number of buildings in the small tier. For MPER #3, we used data from the 
2014 edition of CBSA, which reports about 50% more total large-tier building space than did the 
2009 CBSA and reports about twice the regional number of small-tier buildings than we 
estimated from the 2009 CBSA data.9 These differences considerably increased our estimates of 
the operator population.  


                                                 
8  2014 Northwest Commercial Building Stock Assessment: Final Report. Prepared by Navigant Consulting. for 


the Northwest Energy Efficiency Alliance, December 16, 2014. 
9  The 2009 CBSA did not provide the number of buildings by size tier. We estimated the number of buildings 


from the total floor space in each tier, estimating the mean size for that tier from an assumed degree of skew. 
However, we underestimated the degree of skew, thereby underestimating the number of buildings. 
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Our new survey of 70 Montana and Idaho building operators provided data to calculate building 
square footage per operator for 63 workplaces. As before, we weighted the individual cases to 
adjust for differences between the survey sample and the population in the distribution of 
workplace size. We also re-weighted the previously collected Washington/Oregon data with the 
2014 CBSA data to update our estimate of the mean square feet per operator for those states. 
Table 5 shows the revised estimated size of the regional building operator market resulting from 
the above methods.  


Table 5: Estimated Size of Regional Building Operator Market 


Size Tier  
(Square Feet) 


How Number of Operators in Tier is 
Calculated 


Number of Operators  


Region 
Washington 


/ Oregon 
Idaho / 


Montana 


Large (> 50,000) Total area of buildings in tier… 1.58 B 1.426 B 154 M 


…divided by SF per operator times 75%1 17,558 13,759 3,799 


Small  
(5,001 to 50,000) 


Number buildings in tier… 85,898 70,168 15,730 


…times three percent 2,577 2,105 472 


Total 20,135 15,864 4,271 
1 The SF per operator was 77,721 for Washington/Oregon and 30,374 for Idaho/Montana. 


For MPER #1 and MPER #2, we estimated that there were approximately 1,000 building 
operators in the “facility services” sector that provide outsourced O&M services. This was based 
on an estimate of 20 such operators with the BOC credential and the estimate (from market 
informants) that no more than 2% of such operators have the BOC credential. The current BOC 
database shows 20 certified and active operators in the facility services sector. Therefore, we 
continue to estimate 1,000 operators in that sector. 


3.3. BOC Market Penetration 


Together, NEEC and IBOA have certified 2,563 BOC operators through 2014 – 1,988 in 
Washington and Oregon and 575 in Idaho and Montana.10 We assume that 3% of the Washington 
and Oregon operators are no longer in the workforce (see Appendix C for details), yielding an 
estimate of 1,928 certified operators still in the workforce in those states. 


A high percentage (34%) of unreachable operators in our survey of Idaho and Montana operators 
suggested that a higher percentage of operators may have left the workforce in those states. We 
calculated penetration estimates for Idaho/Montana under three assumptions about the 
percentage  of operators that have left the workforce: 1) it is the same percentage (3%) as for 


                                                 
10  2014 BOC Program Database. Memorandum prepared for the Northwest Energy Efficiency Alliance by 


Research Into Action, February 28, 2014.  
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Washington/Oregon; 2) it is equal to half the percentage of “unreachable” Idaho and Montana 
operators (17%); and 3) it is the midpoint (10%) of the other assumptions.  


Table 6 shows the resulting estimated penetration rates: from 10% to 13% for Idaho/Montana; 
and about 12% for Washington/Oregon and the region as a whole. The Washington/Oregon 
estimates are roughly three-quarters the rate reported in MPER #2 and the regional estimates are 
about two-thirds of those from MPER #2. The differences from MPER #2 result largely from the 
increase in the operator population estimates. 


Table 6: Estimated Penetration Rates as of 2014: Washington/Oregon, Idaho/Montana, and Region 


Parameter Washington / Oregon  Idaho / Montana Region 


BOC certified, in workforce1 1,928 417 – 558 2,345 – 2,486 


Estimated operator population 15,864 4,271 20,135 


Estimated penetration 12.2% 9.8% – 13.1% 11.6% – 12.3% 


1 For Idaho/Montana, we have estimated a range based assuming a minimum of 3% and a maximum of 17% of 
certified operators in the BOC database have left the workforce.  


The penetration rate for Idaho/Montana is much lower than what we estimated in MPER #2 
(32% to 47%) and is in line with that for Washington/Oregon, particularly under the “midpoint” 
assumption. These lower estimated penetration rates are also consistent with previous market 
informants’ reports of low general awareness of BOC in Idaho and Montana (see MPER #2). 


3.4. Course Capacity Relative to Operator Population 


We reviewed registration data provided by NEEC and IBOA on BOC courses offered in 2013 
and 2014 to assess the course capacity relative to the size of the operator population. Table 7 
shows that there are more non-certified operators per course offered in Washington/Oregon than 
in Idaho/Montana, but because the Washington/Oregon courses had more registrants, on average, 
they reach a greater share of the market. 


Table 7: BOC Level I Courses Offered Between 2013 and 2015, by State 


Year 
Washington and 


Oregon Idaho and Montana 


Number of Courses 26 8 


Number of non-certified operators per course offered1 536 473 


Number of Registrants 470 93 


Registrants as a percentage of non-certified operators1 3.4% 2.5% 


Mean Class Size 18 12 


1  The number of non-certified operators in each subregion is the estimated total operator population minus the 
estimated number of BOC certified operators currently in the workforce. For Idaho and Montana, we used the 
midpoint of the range of estimated workforce sizes. 
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Based on survey data from MPER #2 on operators’ rated likelihood of taking BOC training 
given employer support for the training, we estimate that perhaps 28% of non-BOC operators 
who are aware of BOC would be likely to take BOC training in a given year (see Appendix C for 
details).  


3.5. Characteristics of Idaho and Montana Market 


Secondary research suggests that the distribution of building square footage by end-use type in 
Idaho and Montana is similar to that in Washington and Oregon, although the combined 
“retail/service” end-use occupied a greater share of building space in Idaho and Montana than in 
Washington and Oregon.  Although the distribution by end-use may be similar, the percentage of 
building square footage that is owned or controlled by the Federal government is about twice as 
great in Idaho and Montana (7%) as in Washington and Oregon (4%). 


Section 4.3 provides further information on the Idaho and Montana operator markets based on 
results of our survey of BOC operators in those states. 
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4. Findings 


This section summarizes key findings from our review of the program logic model and database, 
our survey of Idaho and Montana BOC-credentialed operators, and our review of progress 
toward the BOC-E market progress indicators (MPIs). The data sources for these findings are the 
initiative logic model and associated tables, the NEEC BOC database, our survey of non-
certified building operators and building and business owners, and personal communication with 
BOC implementation staff. 


4.1. Review of Program Theory and Metrics 


For each of the three MPERs (including this MPER #3), we have reviewed the initiative logic 
model and assumption tables to ensure that they: 1) accurately describe the program theory; and 
2) provide sufficiently detailed descriptions of MPIs to allow assessment of progress. Each year, 
initiative staff have made slight revisions to the logic model and tables. For this MPER #3, we 
reviewed version 13 of the logic model. 


Our review, documented fully in Appendix A, identified three relatively minor issues relating to 
differences between the logic model graphic and the assumptions table and presented 
recommended changes in the wording of two MPIs. The three differences between the graphic 
and tables are: 


〉 For MPI I, slight wording difference between the MPI table (“BOC is a FBPTA-Aligned 
training & certification program [for] GSA”) and graphic (“BOC is a GSA-Aligned 
training & certification program”). 


〉 The MPI table does not specifically identify MPI II or III as “short term,” while the 
graphic does. 


〉 The MPI table identifies MPI VIII as “long term” but the graphic identifies it as “medium 
term.” 


The two recommended changes to MPI wording are: 


〉 Revise MPI II and its associated outcome to refer to “Idaho and Montana operators” 
rather than “IBOA members” and “Idaho and Montana certificants” rather than “IBOA 
certificants.” The focus for this MPI is on increasing certification in Idaho and Montana, 
but not all Idaho and Montana certificants are IBOA members or are certified by IBOA 
(some may cross a state line to be certified). 


〉 NEEA staff should revise the “MPIs” tab of the logic model tables to more clearly define 
the criteria for determining whether a utility leverages/supports BOC in its energy 
efficiency programs (MPI XI). Specifically, the text should include something like the 
following: “A utility is counted as ‘leveraging or supporting’ BOC in its EE programs if 
the utility meets either of the following criteria: 


1. The utility requires or recommends BOC certification for participation in another 
utility program in the utility’s portfolio, such as an SEM, RCM, or RCx program.  







BOC-Expansion Initiative Market Progress Evaluation Report 


 Findings | Page 15 


2. BOC is, in and of itself, an energy efficiency program for the utility – i.e., the 
utility includes BOC on a list of its commercial energy programs, provides an 
incentive directly to course attendees or to the training implementer to reduce the 
cost of training, and/or claims savings based on the number or amount of 
incentives given.” 


We have no further recommendations at this time. 


4.2. Review of Program Database 


For this evaluation, Research into Action updated the combined dataset of NEEC and IBOA 
certificants that we created for MPER #2, containing records on all individuals employed in 
NEEA territory that had received certification since 1996. From that, we updated the counts of 
active BOC certificants – those whose certifications are still in effect or have not been expired 
more than five years – in the four Pacific Northwest states and of certificants in one of three 
BOC-E special classes or in one of four other groups that the Initiative has targeted. 


4.2.1. Methods 


On January 20, 2015, NEEC provided Research into Action with a dataset that contained 236 
records of individuals that had received or renewed certification in 2014 through NEEC and 
IBOA and worked in Idaho, Montana, Oregon, or Washington. Of those: 


〉 213 were new 2014 Level 1 certificants that had not previously received any other BOC 
certifications, three of whom also received Level 2 certification in 2014. 


〉 24 had received their Level 1 certification before 2014 and received their Level 2 
certification in 2014, which also renewed their Level 1 certification. 


We added records for the 213 new 2014 certificants to the existing combined dataset on the 
NEEA SharePoint site and updated existing information on the 24 continuing certificants. The 
updated combined dataset comprised records of 2,563 individuals employed in NEEA territory 
that had received certification since 1996. 


Each record in the NEEC database includes information about the certificant and his/her 
employer as well as the years of certification and expiration of BOC Level 1 and Level 2 
certifications. As maintaining certification requires annual renewal, the year of “expiration of 
certification” is the year following the last year of renewal or the year of certification if the 
certificant did not renew certification.  


We calculated the number of new and retired BOC certificants for each year from 1997 through 
2013. For any given year, new BOC certifications are those certified for the first time in that year 
and retired certificants are those who have not received certification or renewal (Level 1 or Level 
2) within the previous five years (the assumed measure life of the certification). We calculated 
year-by-year cumulative totals of active BOC certificants as the sum of those that had received 
certification up to and including that year minus the total number of retired certificants up to and 
including that year.  
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In updating the counts, we accounted for changes NEEC made to the expiration years of IBOA 
certificant records it incorporated into the BOC database in 2014. IBOA had set the expiration to 
occur the first year after certification, while NEEC considers the expiration year to be the second 
year after certification. NEEC reset the expiration years for the imported IBOA records to be 
consistent with the existing records. This extended the certification tenure of IBOA certificants, 
which affected the pre-2014 year counts. For example, the count of certificants whose savings 
retired in 2013 decreased from 194 (MPER #2) to 79 and the count of active BOC certificants 
that year increased from 1,420 to 1,451. 


Appendix B provides details on the database analysis. 


4.2.2. 2014 New and Total Active Certificants and Renewals 


In 2014, we identified 213 individuals that received certification for the first time – about the 
same number of new certificants as in 2012. Of the 213 new certificants, 167 were in special 
BOC-E classes or targeted groups. We identified 221 previous certificants who could not be 
counted as active either because their savings had retired (i.e., it had been at least five years since 
their expiration had expired), they had left the workforce, or they were unemployed. The fact that 
the number of certificants with retired savings or who left the workforce or were unemployed 
(221) was eight greater than the number of new certificants (213), there was a net decrease of 
eight active certificants, from 1,451 in 2013 to 1,443 2014. 


In all, BOC has certified 2,560 individuals in the Pacific Northwest since 1996. Table 8 shows 
the counts of total certified, total inactive, and total active certificants by state. 


Table 8. Count of Total Certified, Total Inactive, and Total Active through 2013, by State 


State Total Certified Total Inactive1 Total Active 


Washington 1,461 617 844 


Oregon 527 231 296 


Montana 314 114 200 


Idaho 258 155 103 


Total 2,560 1,117 1,443 


1 Inactive included those whose savings have retired because it has been at least five years since their 
certification expired as well as those who retired from work or were deceased before their savings ended and 
those who were unemployed in 2013. 


Figure 2 shows the total count of new certificants each year from 2004 to 2014 as well as the 
count of new certificants in the BOC-E-targeted groups and those in groups not targeted by the 
Initiative. This figure shows that the number of certificants in initiative-targeted groups has 
grown significantly since the Initiative began in 2012, providing evidence of Initiative success 
(see Section 4.4). On the other hand, the figure also shows that the number of certificants outside 
the targeted groups – the “traditional” BOC target audience – has fallen just as dramatically. As a 
result, the total number of new certificants in 2014 is about the same as in 2012. 
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Figure 2: Year-by-Year Count of New Certificants In and Not in BOC-E Targeted Groups 


 


The count of “active” certificants – those for whom NEEA counts savings – in any given year is 
a function not only of the number of new certificants that year but of the number whose savings 
retired that year. Figure 3 shows the year-by-year counts since 2004 of new certificants (the 
“total” number from the above graphic), the number of certificants with retired savings, the net 
change in the number of active certificants from the previous year, and the total number of active 
certificants.  


This figure shows fluctuations in the number of new certificants and certificants with retired 
savings as well as in the net change in the number of certificants with active savings. In most 
years, the net change is positive, resulting in an increase in the total number of certificants with 
active savings. However, the fluctuation in the net change means that the rate of increase 
fluctuates from year to year – the rate has varied from 0% to 10% since – making it difficult to 
grasp the longer-term trends from the year-to-year data. 
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Figure 3: Year-by-Year Count of New Certificants, Certificants with Retired Savings, Net Change in Number 
of Certificants with Active Savings, and Total Number of Certificants with Active Savings 


 
Note: The count of certificants with active savings (range = 920 to 1,449) is plotted against the y-axis on the 
right side of the graph; the other items (range = -8 to 221) are plotted against the y-axis on the left side of the 
graph. 


To provide a clearer picture of the longer-term trends, Figure 4 shows the percentage increase in 
successive rolling five-year averages in the number of active certificants. Specifically, each point 
in the graph shows the percentage increase in the mean number of active certificants for a given 
five-year period (e.g., 2010-2014) compared to the five-year period ending the previous year 
(2009-2013 in this example). This smooths out the yearly fluctuations, providing a better view of 
the longer-term trends. This figure shows little longer-term variation in the rate of increase, and 
shows that the percentage increase for the most recent five-year period is equal to the average 
since 2004.11 


                                                 
11  As noted above, there were 25 BOC certificants who withdrew from the workforce at some point before 2013. 


We could not determine exactly when each one withdrew, so we assumed for the purpose of this analysis that 
five withdrew from the workforce in each of the five years from 2008 to 2012. 
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Figure 4: Percentage Increase in Successive Five-Year Rolling Mean Counts of Active BOC Certificants 


 
Notes: “Active” certificants are those that are either currently certified or whose certification has been expired 
for less than five years. Each data point in this graphic shows the percentage change between the mean 
number of active certificants for the five-year period identified in the x-axis (e.g., 2010-2014) and the mean 
number of active certificants for the five-year period defining the previous data point (e.g., 2009-2013). 


Table 9 shows the percentage of Washington and Oregon certificants who were eligible for 
renewal each year, from 2010 through 2014, that renewed their certification that year, as well as 
the percentage of Idaho and Montana certificants eligible in 2014 who renewed. This shows an 
increasing trend from 2010 to 2012 among Washington and Oregon certificants, followed by a 
slight decrease. This pattern corresponds to, and helps explain, the one seen in Figure 4, above. 
This table also shows that the 2014 renewal rates were considerably higher in Washington and 
Oregon than in Idaho and Montana. 


Table 9: Renewal Rates by State and Year* 


 Washington and Oregon Idaho and Montana 


Year Washington Oregon Subtotal Idaho Montana Subtotal 


2010 45% 47% 45% 


No Data Provided 
2011 46% 46% 46% 


2012 60% 64% 61% 


2013 55% 51% 54% 


2014 51% 41% 48% 32% 28% 30% 


* These rates are based on the 2014 Certification Tables Quarterly Update, an Excel-based dashboard that 
NEEC updates quarterly (see Appendix F). This dashboard does not include renewal rates for Idaho and 
Montana before 2014.  
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4.2.3. Attributes of BOC-E Certificants 


The 2014 BOC database includes information on membership in three BOC-E special classes 
and four initiative-targeted or tracked groups – collectively, referred to as BOC-E “attributes.” 
The three special classes are those formed through the Initiative’s outreach to large employers 
(Large Employer); those held in previously underserved areas (Underserved); and those that 
incorporate online modules (Online). The four targeted or tracked groups are: certificants that 
received training from the International Union of Operating Engineers (IUOE); returning 
veterans who served in Afghanistan or Iraq (2001 to 2012); federal employees; and the 
unemployed. When NEEA launched the BOC-E initiative, it targeted veterans and unemployed 
trainees. Since then, NEEA changed the initiative strategy to prioritize building market demand 
for BOC and exiting the market one year earlier than planned. The strategy relating to returning 
veterans and unemployed was a lower priority, which the initiative dropped, but the initiative 
still tracks these two groups in the BOC database. 


As of 2014, a total of 401 individuals fit into one or more of the above special classes or groups, 
of whom 366 received BOC certification for the first time sometime from 2012 to 2014. The 
other 35 had received BOC certification prior to 2012 but received an additional certification 
through BOC-E (typically Level 2) sometime from 2012 to 2014.  


Table 10 shows counts for the various attributes of BOC-E certificants. The table also shows the 
percentage that certificants with each attribute comprise of all BOC-E certificants and of all 
2012-2014 BOC certificants. For example, certificants in classes arranged through outreach to 
large employers comprised 57% of BOC-E certificants to date and 39% of all 2012-2014 BOC 
certificants. As individuals may possess more than one of the attributes found in the table, the 
total of the line items may exceed the total of unique BOC-E certificants. 


Table 10. BOC Expansion Attributes; Multiple Selections Allowed 


Attribute Type Count 


Percent of  
All BOC-E  


Certificants* 
(n = 401) 


Percent of  
2012-2014 BOC 


Certificants 
(n = 593) 


Large Employer 229 57% 39% 


Underserved 151 38% 25% 


Online Class 107 27% 18% 


Any Special Class 363 91% 61% 


IUOE is Education Provider 11 3% 2% 


Returning Veteran (2001-2012) 14 3% 2% 


Federal Employee 16 4% 3% 


Unemployed 28 7% 5% 


Any Targeted Group 67 17% 11% 


Any BOC-E Attribute 401 100% 68% 


*All BOC-E certificants were in the 2012-2014 cohort. 
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4.3. Survey of Idaho and Montana BOC Operators 


For MPER #3, we conducted an online survey of building operators located in Montana and 
Idaho, using the same methodology as in MPER #1. We sent an initial email survey invitation 
and up to three reminders to 408 ever-certified Idaho and Montana building operators for which 
the BOC database listed valid email addresses, plus 10 additional operators who we reached by 
telephone to obtain their email address. Of those 418 invitations, 136 were undeliverable. A total 
of 70 operators completed the survey, 26% of all those with deliverable emails.  


The survey covered respondent and workplace characteristics, non-BOC training received, 
employer support for BOC certification and certification renewal, awareness of utility BOC 
tuition subsidies, awareness of the requirement to renew BOC certification annually and of plans 
to do so, and benefits realized through certification. In addition, the survey asked respondents 
whether they had recommended BOC certification to anyone else and, if so, to whom, and the 
degree to which they had shared the knowledge they had gained through BOC training with 
others. 


4.3.1. Representativeness of the Sample 


Table 11 shows how the survey sample compares with the population of BOC-credentialed Idaho 
and Montana operators on key variables. The BOC program database identifies 596 Idaho and 
Montana building operators who ever received the BOC credential. Survey respondents were 
very much like the population in terms of employer type and state of employment, the only 
firmographic characteristics identified in the BOC database for a large majority of operators. 


Operators who were newly certified and who had maintained their certification continuously 
were disproportionately represented in the sample. This is not surprising, but initiative staff 
should consider this fact when interpreting the results.  


Table 11:  Summary of Population and Sample in Key Characteristics (n = 70) 


 BOC Population  Sample 


 Count Percent  Count Percent 


EMPLOYER TYPE * 


Government 94 39%  27 39% 


Healthcare 46 19%  11 16% 


K-12 School 52 21%  14 20% 


College/University 14 6%  6 9% 


Other 38 16%  12 17% 


Total 244 100%  70 100% 


Continued 
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 BOC Population  Sample 


 Count Percent  Count Percent 


WORK STATE 


Idaho 260 44%  22 38% 


Montana 336 56%  36 62% 


BOC CERTIFICATION STATUS 


Newly certified – not lapsed 67 11%  27 39% 


Renewed – not lapsed 121 20%  28 40% 


Renewed – lapsed  367 62%  6 9% 


Never renewed 41 7%  9 13% 


Total 596 100%  70 100% 


( * ) Employer type was missing for 59% of the population contacts.  


4.3.2. Respondents’ Characteristics 


Table 12 summarizes respondent characteristics. Respondents reported a range of titles, most 
commonly “facility manager” or “technical staff.” Nearly all respondents reported that they do 
O&M work themselves, but more than half said they also manage other O&M staff. They 
reported a wide range of experience in O&M activities. Nearly half (46%; not in table) said they 
were authorized to make decisions regarding training for O&M staff at their workplace. 


Table 12:  Respondent Characteristics 


 Count Percent 


JOB TITLE (MULTIPLE RESPONSES ALLOWED) 


Facility manager 36 51% 


Custodial manager 15 21% 


Other manager, team leader 17 24% 


Electrician or other technical 25 36% 


Engineer 13 19% 


Custodial staff 9 13% 


General contractor 6 9% 


ROLES IN BUILDING OPERATION AND MAINTENANCE 


Manage other O&M staff and perform building O&M 41 59% 


Manage other O&M staff but do no O&M work 5 7% 


Do O&M work, but do not manage other staff 24 34% 


Total 70 100% 


Continued 
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 Count Percent 


NUMBER OF YEARS OF O&M EXPERIENCE 


5 years or less 19 27% 


6 to 10 years 13 19% 


11 to 15 years 13 19% 


16 to 20 years 7 10% 


More than 20 years 18 26% 


Total 70 100% 


Respondents varied in the number, arrangement, and total size of the buildings that constituted 
their workplaces as well as in the number of O&M staff employed (Table 13). About two-thirds 
reported working in multiple buildings, usually in separate locations rather than in a single 
complex, and about one-quarter of respondents reporting their duties covered more than ten 
buildings.   


Table 13: Workplace Characteristics  


 Count Percent 


WORKPLACE ARRANGEMENT 


Single standalone building 22 31% 


Single building, part of complex of buildings 3 4% 


Multiple buildings in a complex 12 17% 


Multiple buildings in separate locations 33 47% 


Total 70 100% 
NUMBER OF BUILDINGS IN WORKPLACE 


1 building 22 31% 


2 to 5 buildings 14 20% 


6 to 10 buildings 13 19% 


More than 10 buildings 17 24% 


Don’t know 4 6% 


Total 70 100% 
TOTAL CONDITIONED AREA OF WORKPLACE BUILDING OR BUILDINGS 


Up to 50,000 square feet 19 27% 


50,001 to 100,000 square feet 12 17% 


100,000 to 500,000 square feet 23 33% 


More than 500,000 square feet 12 17% 


Don’t know 4 6% 


Total 70 100% 


Continued 
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 Count Percent 


NUMBER OF OPERATIONS AND MAINTENANCE (O&M) STAFF 


Only the respondent 3 4% 


2 to 5 staff 36 50% 


6 to 20 staff 23 33% 


21 or more staff 9 13% 


Total 70 100% 


Respondents were responsible for a wide range of equipment types (Table 14). Chilled water and 
compressed air systems were the only equipment types for which fewer than 90% of the 
respondents were responsible, which may reflect fewer facilities in which those types of systems 
exist. In most cases, respondents reported sharing responsibility for each equipment type with 
other O&M staff. On average, respondents share responsibility for equipment with somewhat 
fewer than half of the other O&M staff at their facilities. Generally, about half of the respondents 
said they shared equipment responsibility with one or more other BOC-credentialed operators, 
usually representing about one-sixth of the entire O&M staff. 


Table 14:  Equipment Responsibilities 


Equipment Type 


Respondents 
Responsible 


for 
Equipment 


Other O&M 
Staff Also 


Responsible 


% of Other 
O&M Staff 


Also 
Responsible 


Other BOC-
Credentialed 


Staff Also 
Responsible 


% Of Other 
O&M Staff 
Have BOC-
Credential 
and Also 


Responsible 


Boiler system 91% 89% 43% 53% 17% 


Economizer & vent. control 96% 85% 43% 54% 17% 


Fans & air distribution 97% 85% 46% 54% 18% 


Chilled water system 70% 92% 33% 65% 14% 


Domestic water heating 97% 87% 46% 50% 17% 


Lighting 96% 88% 48% 49% 17% 


Compressed air system 70% 86% 33% 54% 11% 


Pumps 99% 86% 44% 52% 18% 


Motors 99% 90% 45% 55% 18% 


4.3.3. Employer Support for Certification and Renewal 


Respondents reported high degrees of support both for initial certification and maintenance of 
O&M-related credentials (Figure 5). Levels of support for initial certification were comparable 
to what surveyed Washington and Oregon BOC operators reported in our research for MPER #1, 
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and the Idaho/Montana operators generally reported greater support for maintenance than did the 
Washington/Oregon operators. 


Figure 5: Employer Support for O&M-Related Certification and Maintenance of Certification 
(Multiple Responses Allowed; n = 70)  


  


Respondents who work for organizations with a large O&M staff are significantly less likely to 
report their organizations pay BOC tuition costs for their employees. Of respondents in 
organizations with more than 10 O&M staff (n = 15), 33% said their employers do not pay any 
of the costs related to O&M training or certification, while 71% of those working for 
organizations with 10 or fewer O&M staff (n = 55) reported their employers provide such 
support.12  


4.3.4. Non-BOC Training Received 


A majority (61%) of respondents reported that they had received O&M-related technical training 
or certifications other than through BOC in the previous five years. In a little more than one-third 
of those cases (23% of the sample), the respondent reported receiving training from one of four 
building industry associations and one commercial organization that provides building-related 
training: ASHRAE,13 the International Facilities Management Association (IFMA), the Green 
Building Initiative, American Trainco, and the Association for Facilities Engineering. In no case 
did more than six respondents (9% of the sample) identify any single training organization.  


Slightly fewer than half (44%) of the respondents reported receiving training from some other 
source than those identified above. In most cases, the respondents did not specify the source, but 


                                                 
12  Using Chi-Square Test, p = .008. 
13  Formerly, the American Society of Heating, Refrigerating and Air-Conditioning Engineers. 
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instead identified the training topics. The most common types of training identified were training 
related to boilers (four respondents) and controls (three respondents). 


Thus, while most respondents have had some sort of training other than BOC in the past five 
years, no specific training organizations or courses stand out as common training sources. 


4.3.5. BOC Subsidies and Training Decisions 


A majority (89%) of respondents were aware that some utilities offer subsidies for BOC tuition. 
The percentage was slightly higher (94%) among those who were authorized to make training 
decisions. Of the 38 respondents who were not authorized to make training decisions, 26 (68%) 
indicated that an authorized person knew about the subsidies – 20 reported direct knowledge of 
this because they had spoken with someone about the subsidies. Thus, it appears that awareness 
of utility subsidies for BOC tuition is high. 


The 32 respondents who were authorized to make training decisions rated their likelihood of 
authorizing additional staff to attend BOC training in the next two years given various levels of 
tuition subsidy. Even with no tuition subsidy, slightly less than half said they were at least 
somewhat likely to send an O&M worker to BOC training. The proportion does not increase 
much for a 25% subsidy. However, the proportion increases to about two-thirds for a 50% 
subsidy and to more than three-quarters for a 75% subsidy (Figure 6). 


Figure 6: Likelihood of Sending O&M Staff to BOC Training, By Varying Levels of Tuition Subsidy (n = 32) 


 


These findings compare well with those from our 2014 survey of BOC operators’ employers and 
managers, done for MPER #2, where 75% of respondents said that a 50% utility tuition subsidy 
would increase their likelihood of sending staff to BOC training.  


All five respondents who said they would not be “very likely” to send additional employees to 
BOC training even with a 75% tuition subsidy said that their O&M staff already have sufficient 
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skills. Of those five respondents, two indicated they were the only O&M employees and one 
each reported three, five, and nine O&M employees. Other reasons given were that the training 
required out-of-work time, the class schedule was inconvenient, or the cost would be a barrier 
(two respondents each), and that the BOC topics were not completely relevant to their type of 
facility (a data center; one respondent). 


4.3.6. Awareness of and Plans for Renewal of Certification 


Thirty-six respondents were either recently certified (n = 27) or had allowed their certification to 
expire without ever renewing (n = 9). All but four of  the 36 respondents (89%) were aware that 
BOC certification requires annual renewal, consistent with our findings from Washington and 
Oregon operators for MPER #1. Another six respondents had renewed in the past but more 
recently had allowed their certification to expire – of those, three were aware that it might still be 
possible to renew their certification. 


When asked about plans to renew, the responses of the above 42 respondents depended on which 
group they were in. Twenty-one of the 27 (78%) newly certified operators said they would renew 
certification, while three of the six that had renewed and later lapsed said they would renew and 
none of the nine that had never renewed indicated any plans to do so, resulting in 18 with no plan 
to renew. 


The 18 who reported no plan to renew cited costs (seven), no need to maintain certification (six), 
lack of time (six), plans to retire or leave the industry (three), and a decision to pursue BOC 
Level 2 certification (one).  


4.3.7. Career Benefits to BOC Certification 


A large majority (83%) of respondents reported some personal work-related benefit from BOC 
certification (Figure 7). Most commonly cited were improved work performance and increased 
work responsibility or authority. Those who reported the latter cited generally increased work 
responsibilities, increased authority over other staff, a greater role in building O&M decisions, 
and more autonomy at work. About two-fifths said they were more employable, and nearly that 
many reported greater recognition within their firm. However, that translated into greater pay for 
just one in seven.  
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Figure 7: Career Benefits of BOC Certification (Multiple Responses Allowed; n = 70) 


 


4.3.8. Recommending BOC Training to Others 


Three-quarters of respondents (76%) said that they had recommended BOC training to other 
people. Nearly all of  those (70% of all respondents) reported recommending BOC to someone 
within their firm, most commonly to coworkers (64% of respondents). They were less likely 
(29%) to recommend BOC to work superiors.  


Two-fifths (40%) of respondents also recommended BOC to people outside their firm. Again, 
they were more likely to recommend it to other O&M workers (34% of respondents did so) than 
to building or business owners (13%). 


4.3.9. Transferring Knowledge Gained from BOC Training 


Sixty respondents reported there were other O&M staff without the BOC credential at their firm. 
Somewhat less than half those respondents (47%) said that they had shared knowledge gained 
through BOC training with other staff “somewhat” or “to a large degree” (Figure 8).  
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Figure 8: Degree to Which Participants Transferred Knowledge from BOC to Other O&M Staff: 
Respondents Reporting Other, Non-BOC-Certified O&M Staff (n = 60) 


 


By contrast, in our 2014 survey of BOC operators’ employers and managers, 82% of the 
employers and managers said that their BOC certified operators transferred knowledge to other 
staff “somewhat” or “to a large degree.” The 2014 survey was with Washington and Oregon 
respondents, which conceivably could be partly responsible for the difference. It seems more 
likely, however, that this reflects a difference in perspective between the operators and the 
employers and managers. 


It seems that operators are in the best position to know how much knowledge they have shared 
with others. If so, this finding may suggest that building and business owners and managers may 
over-estimate the degree to which BOC-credentialed operators are influencing the performance 
of their non-credentialed coworkers. This may have implications for messaging strategies 
targeting building and business owners and managers. 


4.4. Market Progress Indicators (MPIs) 


This section summarizes the evaluation’s findings to date relative to the 11 BOC-E MPIs.  The 
initiative has so far achieved four MPIs:  


〉 MPI I: GSA notified NEEC of its status as an approved training provider in June of 2014. 


〉 MPI III: IUOE became a BOC Approved Provider in February of 2013.  


〉 MPI IV: NEEA staff completed a Utility Engagement Plan (MPI IV) in 2013, and revised 
it in 2014 with input from utilities. 
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〉 MPI VII: NEEC formed a Certification Advisory Commission in 2014 that satisfies the 
ISO 17024 requirement to establish a firewall between training and examination.14 


The Initiative has made progress on six other MPIs. Four of those MPIs are stated in terms of a 
10% increase in the number of new certificants of a given type over the 2012 baseline: 


〉 MPI II: IBOA (Idaho and Montana) certificants. 


〉 MPI V: Certificants from underserved areas. 


〉 MPI VI: IOUE members. 


〉 MPI IX: Federal sector employees. 


Figure 9 shows increases in certifications for the above four groups. The Initiative expects to 
meet the 10% increase for three of those MPIs (II, V, and VI) by the end of 2015 and expects to 
meet the 10% increase for MPI IX by June of 2016. Presumably, this means that the mean annual 
number of new certificants in the respective groups must be at least 10% higher than the 2012 
baseline. By that standard, the Initiative likely will meet MPIs V, VI, and IX. In fact, the 
Initiative would meet MPIs V and IX even if BOC had no 2015 certificants from underserved 
areas and no 2015 or 2016 certificants from the Federal sector.15 The Initiative will meet MPI VI 
if BOC gets at least five 2015 certificants that are IUOE members. The Initiative will meet MPI 
II if BOC get an additional 51 Idaho and Montana certificants in 2015, three more than in 2014.16 


MPIs X and XI also have numeric metrics. MPI X specifies a certification rate of 85% and 
annual certification renewal rate of 70% by the end of 2016. Based on NEEC course registration 
tracking data, the 2013 and 2014 certification rates were 83% and 75%, respectively.17 The same 
tracking data show that 45% of certificants who were eligible for certification renewal in 2014 
did renew, compared to 54% in 2013 and 50% (cumulative) from 2010 through 2012. Therefore, 
the Initiative may not achieve MPI X within the specified time frame. 


 


                                                 
14  The British Standards Institution (2012). 
15  In fact, although the Logic Model identifies June 30, 2016 as the expected date for achieving this MPI, in 


practice it can be assessed only at the end of the year. 
16  Idaho and Montana became part of BOC-E in Q2 2013. Therefore, it is not appropriate to use 2013 data to 


assess progress toward MPI II. BOC got 48 new certificants in 2014. An additional 51 in 2015 will make an 
average of 49.5 for 2014-2015, which is 10% more than the 45 certified in 2012. 


17  These rates are based on the 2014 Certification Tables Quarterly Update, which NEEC provides to NEEA. The 
certification rates calculated from that update include individuals who took the BOC training in previous years 
but did not certify with their registration cohort. This addresses the under-estimation of the certification rate that 
would occur if those individuals were not included in the calculation, but may increase the year-to-year 
variability in certification rates. See Section F.1.1 of Appendix F for more details. 
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Figure 9: Progress on MPIs II, V, VI, and IX: Percentage Increase Over 2012 Baseline in Certification for 
Four Initiative-Targeted Groups1 


 
1  Idaho and Montana became part of BOC-E in Q2 2013. Therefore, it is not appropriate to use 2013 data to 


assess progress toward MPI II. 


MPI XI specifies that ten of the region’s utility programs leverage or support BOC in their 
energy efficiency programs. The estimated date of this outcome is June 30, 2016. As of 2014, 
five of the region’s utilities leverage or support BOC through six energy efficiency programs: 
two claim energy savings for BOC certification incentives and four recommend or require BOC 
certification as a criterion for participation in another program. Through the Initiative’s Utility 
Engagement Plan, initiative staff are working to increase the number of utility programs that 
leverage or support BOC.  


Finally, MPI VIII (“BOC is an accredited provider under ANSI 17024 Standard”) is an “all or 
none” MPI. BOC must first operate for one year under the 17024 standard. As noted above, 
NEEC has established the conditions to begin operating under the standard. 


Table 15 shows the 11 MPIs, the outcome associated with each, the timeframe in which the BOC 
implementation team expects the outcome to occur, the data source the program logic model 
specifies for assessing progress, and a brief summary of the evaluation’s findings so far. 
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Table 15. BOC-E Initiative Market Progress Indicators (MPIs) 


 MPI # Outcome Time Frame MPI Data Source Evaluation Findings 


I BOC is a FBPTA-
aligned training and 
certification program 


GSA 


Short term  
(1-3 years) 


BOC listed on GSA 
training provider roster, 


by June 30, 2014 


GSA's published list of 
approved training providers 


Outcome has been achieved: NEEC is a 
GSA Contract Partner, as documented in 


NEEA’s 2014-15 ANSI Milestones. 


II Increased participation 
by Idaho and Montana 


operators 


Medium term  
(3-5 years) 


10% increase in Idaho 
and Montanacertificants 
over 2012 baseline by 


Dec. 31, 2015 


NEEC database The number of 2014 Idaho and Montana 
certificants (48) is 7% higher than the 


2012 number (45)   


III IUOE becomes a BOC 
approved provider (AP) 


Short term  
(1-3 years) 


Signed AP agreement by 
NEEC and IUOE by 


June 30, 2014 


NEEC’s signed agreement Outcome has been achieved: IUOE 
became a BOC Approved Provider on 


February 28, 2013 (Source: “IUOE 
Approved Provider Letter_RTC,” on the 


NEEA SharePoint folder) 


IV Utility engagement  
plan 


Short term  
(1-3 years) 


Utility Engagement Plan 
accepted by NEEA 


management 


NEEA Sharepoint BOC E 
page (link to utility 
engagement plan) 


Outcome has been achieved: Completed 
in 2013, and revised with input from 


utilities 


V Increased participation 
in underserved markets  


Medium term  
(3-5 years) 


10% increase in 
certifications by 


operators in underserved 
markets, over 2012 


baseline, by Dec. 31, 
2015 


NEEC student database: 
count students associated 


with “underserved 
markets” 


There were 78 underserved Level 1 and 2 
certificants in 2014 (34 from Washington 


and Oregon, 44 from Idaho and 
Montana), compared to 57 in 2013 and 


25 in 2012 


VI IUOE-member operators 
become BOC certified 


Medium term  
(3-5 years) 


10% increase in 
certifications by IUOE-


member building 
operators over 2012 


baseline by Dec. 31, 2015 


NEEC student database: year 
over year count of students 


associated with "IUOE" 
association type 


There were 18 IUOE-member Level 1 and 
Level 2 certificants in 2014 (all from 


Washington and Oregon), compared to 20 
in 2013 and 13 in 2012. 


CONTINUED 
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 MPI # Outcome Time Frame MPI Data Source Evaluation Findings 


VII BOC program operates 
in alignment with the 
ANSI/ISO/IEC 17024 
for one year prior to 
applying for standard 


Medium term  
(3-5 years) 


Demonstration of a 
firewall between training 


and exam at NEEC by 
September 30, 2014 


NEEC Organizational 
Chart and business plan: 


evaluator to review to 
determine whether in 


alignment. 


Outcome has been achieved: The NEEC 
Board of Directors approved the 


formation of an Advisory Board for BOC 
alignment with and application for 
ANSI/ISO/IEC Accreditation in its 


September 10, 2013 meeting. 


VIII BOC exam is 
authorized under ANSI 


17024 Standard 


Long term  
(5-10 years) 


Signed letter of 
authorization by June 1, 


2017 


ANSI-authorized providers 
posted on ANSI website 


(give URL) 


NEEC has demonstration of a firewall 
between training and exam and will 


continue seeking ANSI accreditation for 
BOC. 


IX Increased participation 
by operators employed 


in the Federal sector 


Long term (5-10 
years) 


10% increase 
in certifications  by 


Federal building 
operators over 2012 
baseline by June 30, 


2016 


NEEC student database: 
year over year 


count/comparison of 
students associated with 


"Federal" association type 


There were 20 “Federal” Level 1 and 
Level 2 students in 2014 (all from 


Washington and Oregon), compared to a 
total of five in 2013 and one in 2012. 


X Increased demand and 
preference for 


credential by employers 
and operators 


Long term  
(5-10 years) 


Certification rate 
increases from 75% to 


85%. 70% annual 
certification renewal 
rate, by 12/31/2016 


NEEC student database: 
count renewals 


The certification rates for 2013 and 2014 
registrants were 83% and 75%, 


respectively. The renewal rates for 2013 
and 2014 were 54% and 45%, 


respectively.1 


XI Ten of region’s utiliy 
EE programs support/ 


leverage BOC 


Long term  
(5-10 years) 


Ten of region’s utiliy EE 
programs support/ 


leverage BOC 


NEEC to survey NW 
region utilities for 


leverage/support of BOC in 
EE programs OR query 
from NEEC database. 


As of 2014, five of the region’s utilities 
leverage or support BOC through six EE 


programs: two utilities claim energy 
savings for incentives provided for 


customers that take BOC certification 
and four utiliies recommend or require 


BOC certification as a criterion for 
participation in other programs. 


1 These rates are based on the 2014 Certification Tables Quarterly Update, an Excel-based dashboard that NEEC updates quarterly (see footnote #17, on 
page 30, above, and Appendix F). This dashboard does not include renewal rates for Idaho and Montana for 2012 or 2013.
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5. ACE Model Assumptions 


For MPER #1, we reviewed inputs to the BOC-E Initiative’s ACE Model using data on O&M 
practices from surveyed BOC-credentialed operators in Washington and Oregon, together with 
secondary data to estimate the size of the building operator market.18 In MPER #2, based on a 
comparison of the MPER #1 survey results with those from a new survey of non-BOC operators, 
we confirmed our earlier recommendations.19  


For MPER #3, we have estimated inputs to the ACE Model specifically for Idaho and Montana. 
We did so using data from a 2015 survey of BOC-credentialed building operators in Montana 
and Idaho, together with secondary data to estimate the size of the building operator market. Our 
recommendations from MPER #1 continue to apply to Washington and Oregon, with the 
exception that we also updated the estimated market size for Washington and Oregon based on 
updated secondary data. We document the market size estimate in Section 3.2 and Appendix C.  


Overall, the results indicated BOC-influenced savings for electricity were slightly higher than 
those we reported in BOC-E MPER #1 and those for natural gas were about twice the level as we 
found in MPER #1.20 Below, we summarize the methodology for the current research, including 
survey implementation and survey data preparation and analysis, and the research results. 


5.1. Methods 


Research Into Action conducted an online survey of 70 BOC-credentialed O&M workers. As 
part of that survey, we assessed the workers’ O&M practices and the impact of those practices on 
energy consumption, using the same methods that we used in the 2013 survey of BOC 
certificants. We summarize the methods below; details are in Appendix D. 


5.1.1. Survey Implementation 


As described in Section 4.3 and Appendix C, we conducted an online survey of building 
operators located in Montana and Idaho, using the same methodology as in MPER #1. We sent 
an initial email survey invitation and up to three reminders to a total of 426 ever-certified Idaho 
and Montana building operators, representing 74% of the Idaho and Montana operators in the 


                                                 
18  BOC-Expansion Initiative Market Progress Evaluation Report #1, prepared for the Northwest Energy 


Efficiency Alliance by Research Into Action, August 21, 2013 and finalized April 24, 2014. Available at: 
http://neea.org/docs/default-source/reports/boc-expansion-initiative-market-progress-evaluation.pdf?sfvrsn=6. 


19  BOC-Expansion Initiative Market Progress Evaluation Report #2, prepared for the Northwest Energy 
Efficiency Alliance by Research Into Action, July 18, 2014 and finalized February 18, 2015. Available at: 
http://neea.org/docs/default-source/reports/neea-boc-e-mper-2-final.pdf?sfvrsn=8. 


20  BOC-Expansion Initiative Market Progress Evaluation Report #1 (Report #E14-277). Prepared by Research 
Into Action, Inc. for Northwest Energy Efficiency Alliance, April 24, 2014. Available at: 
http://neea.org/docs/default-source/reports/boc-expansion-initiative-market-progress-evaluation.pdf?sfvrsn=4 



http://neea.org/docs/default-source/reports/boc-expansion-initiative-market-progress-evaluation.pdf?sfvrsn=4
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BOC database. A total of 70 operators completed the survey - 24% of all those with deliverable 
emails.  


5.1.2. Survey Responses 


Of the 70 survey respondents, 52 provided details about building characteristics and O&M 
practices, allowing us to calculate energy usage and savings values. The 18 who did not provide 
O&M details were similar to those who provided the details and were included in the savings 
analyses, except that they were less likely to report responsibility for boiler systems, which 
generate the majority of therm savings. Below, we discuss how we addressed this. 


5.1.3. Calculating Respondents’ Energy Savings 


The Research Into Action team estimated energy savings for each survey respondent with the 
methods we established for the 2013 survey of BOC-certified operators, documented in detail in 
MPER #1 and summarized here.  


The survey assessed building or facility size, location, and end-use type. For each respondent, we 
calculated a baseline energy consumption value based on those characteristics and energy usage 
intensity (EUI) data from the 2014 CBSA.21 The baseline represented what the building or 
facility’s energy consumption would be if it were operated with standard building operations 
practices.22 


The survey asked respondents about their O&M practices relating to nine equipment types that 
the BOC curriculum addresses: boilers; chilled water systems; economizers and ventilation 
control; compressed air; fans and air distribution; domestic water heaters; lighting; pumps; and 
motors. The survey first asked which of the types they were responsible for and then asked a 
series of questions about their O&M practices for each equipment type that a respondent 
identified.  


Our team used engineering analyses, together with a savings database built from extensive 
retrocommissioning evaluation experience, to calculate the energy savings (electricity as well as 
natural gas) that would result from respondent’s self-reported O&M practices. 


We adjusted each respondent’s savings based on the rated influence (one on a 0-to-10 scale) of 
BOC training on participant activities. We divided each influence rating by 10 to generate an 
influence percentage of 0% to 100%, and then multiplied each of the calculated savings for each 
equipment type by the appropriate influence percentage. 


                                                 
21  2014 Northwest Commercial Building Stock Assessment: Final Report. Prepared by Navigant Consulting for the 


Northwest Energy Efficiency Alliance, December 16, 2014. 
22  The baseline is based on CBSA data, which is the product of a representative sample of buildings. Therefore, by 


definition, the CBSA-based consumption represents “standard” (or average) building operations practices. 
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We identified outliers based on calculated therm and kWh savings percentages. In total, we 
excluded one respondent as an outlier for both kWh and therm savings. 


5.2. Results 


Table 16 shows the estimated input assumptions for Washington/Oregon and Idaho/Montana. 
The estimated electricity savings for Idaho/Montana are similar to those for Washington/Oregon, 
but the estimated natural gas savings is about twice as great for the former than the latter.  


The gas savings figure may slightly over-estimate the actual savings. Recall that while all of the 
respondents who were included in the savings analysis said they had responsibility for boilers, 
six of the other 18 reported no boiler responsibilities. Boilers accounted for 80% of total therm 
savings, so the 18 who were not included in the savings analysis may, on average, generate lower 
therm savings for their buildings, and including them in the analysis likely might have reduced 
the overall mean therm savings. 


We estimated what the overall mean savings might have been had those 18 respondents been 
included in the analysis, assuming essentially the same level of O&M rigor as the other 
respondents and adjusting for a difference in mean facility sizes. Our analysis resulted in an 
estimated mean total therm savings of 14.08%, and mean BOC-influenced therm savings of 
7.73%, compared to the initial analyses of 14.73% and 8.01%, respectively.  


Given that the above analysis did not decrease the mean savings percentage by very much, and 
we cannot verify the assumption of comparability of O&M rigor, we recommend using the 
estimated input assumptions as initially calculated, but that they be considered a “ceiling” 
estimate. 
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Table 16: BOC-E ACE Model Estimated Key Input Assumptions for Washington/Oregon and Idaho/Montana 


Var. 
No.3 


 


Variable: Definition 


Input Assumptions 


Prior to 
MPER #1 
(Regional) 


Washington / Oregon1 Idaho / Montana2 


Total4 
BOC-


Influenced Total 
BOC-


Influenced 


KWH SAVINGS 


1a kWh/ft^2/year: Electric consumption per square foot. 16.7 15.5 11.1 


2a % savings: Percentage of savings for participating buildings. 2.50%5 4.27% 2.03% 6.27% 2.29% 


3a kWh-saved/ft^2/year: Consumption * % of savings. 0.418 0.662 0.315 0.710 0.254 


5a kWh/operator: Calculated savings per operator. 119,405 286,299 136,272 62,419 22,349 


THERM SAVINGS 


1b Therms/ft^2/year: Gas consumption per square foot. n/a 0.40 0.34 


2b % savings: Percentage of savings for participating buildings.  n/a  6.16% 3.58% 14.73% 8.01% 


3b Therms-saved/ft^2/year: Consumption * % of savings. n/a  0.025 0.014 0.050 0.027 


5b Therms/operator: Calculated savings per operator. n/a  10,691 6,218 4,384 2,384 


OTHER INPUTS 


4 ft^2/operator: Researched square footage per operator.6 286,000 432,768 87,931 


6 Number of operators: Number of building operators. 5,856 15,864 4,271 


6a BOC operators: Number of currently active BOC operators.7 1,263 1,140 303 


8 Years: Retirement rate. 5 No change 


9 Dollars: Any additional costs associated with having a 
certified building operator. 


$1,129.29 No change 


1 Based mainly on MPER #1 results. However, we updated the estimated number of operators (Variable 6) for MPER #3. See separate footnote for Variable 
6. 


2 Based on MPER #3 results. 


Notes continued next page. 
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3 The variable numbers correspond to the numbering introduced in MPER #1. 


4 Total savings represent the combined savings of all reported O&M activities. BOC-influenced savings are the savings after applying the percentage 
influence of BOC training. Total minus BOC-influenced savings represent savings from efficiency actions that would have occurred in this population 
without BOC training. 


5 The 2.5% figure is a NEEA planning assumption based on a Northwest Power and Conservation Council estimate of electricity savings achievable through 
building operations. There was no similar source for gas savings.  


6 We updated the estimated number of Washington and Oregon operators for MPER #3, as documented in our Memorandum: Characterization of Idaho 
and Montana Building Operator Market (op. cit.).  


7 “Active” operators are those whose certifications are still in effect or have not been expired more than five years. 
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6. Conclusions and Recommendations 


This evaluation assessed progress toward Initiative goals; used information from a survey of 
BOC operators and secondary research to update information on the BOC market, including 
Idaho and Montana; assessed the revised BOC-E logic model; and estimated BOC per-operator 
energy savings percentages specifically for Idaho and Montana. It included a survey of 70 O&M 
workers located in Idaho and Montana. The survey provided data on awareness of and attitudes 
toward BOC training; it also generated data on energy savings for those states. In addition to 
documenting progress toward the initiative’s goals, the research activities for this MPER 
produced several important findings and conclusions. 


Conclusions 


BOC-E is progressing toward several of its goals, but it may face challenges in meeting the 
goals related to certification and renewal rates and utility leveraging of or support for 
BOC. The Inititiave has met the goal for four Market Progress Indicators (MPIs): NEEC is a 
U.S. General Services Administration (GSA) approved training provider; the International Union 
of Operating Engineers (IUOE) is a BOC Approved Provider; NEEA and NEEC staff have 
completed a Utility Engagement Plan; and NEEC has satisfied a key requirement to operate in 
alignment with International Organization for Standardization (ISO) 17024 standards, which 
places it in good position to meet the later goal of becoming accredited under the 17024 
standard. The Initiative also is on track to meet the goal for four MPIs related to expanded 
penetration in targeted groups (underserved areas, IOUE members, Federal sector employees, 
and Idaho/Montana operators). The Initiative does not appear to be on track for achieving an 
85% certification rate or 70% renewal rate; the latter may not have been a realistic goal, and the 
evaluation was unable to benchmark renewal rates for comparable certifications. With five 
utilities currently offering a total of six programs that leverage or support BOC, the Initiative 
may face challenges reaching the goal of ten programs. 


The number of active BOC certificants has continued to grow over the past several years, 
but the rate of growth has remained level during the expansion initiative.  The percentage 
increase in the number of active participants from one year to the next fluctuates, but it has 
averaged 5% since 2004. The renewal rate affects the year-to-year number of active BOC 
operators, and that rate was lower in 2014 than the average rate from 2010 through 2013, 
suggesting one possible reason for lack of growth in the rate of active operators.23  Another 
possible reason is that the number of new certificants outside of initiative-targeted groups has 
fallen sharply. As a result, two-thirds of recent certificants are in initiative-targeted groups. This 
raises the question of whether there has been a decrease in the productivity of recruitment 
outside of those groups specifically targeted by the Initiative. 


                                                 
23  The evaluators had access to renewal data for 2010 through 2014 for Washington and Oregon certificants, but 


only for 2014 for Idaho and Montana certificants. In 2014, the renewal rate was considerably lower for Idaho-
Montana certificants than for Washington and Oregon certificants. 
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Market penetration is about 12%. With new and updated data, we have revised the estimate of 
the market size upward to 20,135 operators. With about 2,400 currently employed BOC 
operators, market penetration is about 12%, with similar levels in Idaho/Montana and 
Washington/Oregon. 


Survey findings expand on previous evidence that Idaho/Montana operators and their 
employers value BOC certification and that utility subsidies are important, showing that 
large employers differ from others. Operators reported at least as much employer support for 
BOC certification and maintenance of certification as Washington/Oregon operators previously 
reported, although employers with a large number of O&M employees appear less likely to pay 
their employees’ BOC tuition costs. Most operators reported that BOC certification resulted in 
improved work performance and increased responsibility or authority (but not increased pay), 
and a high percentage had recommended training to others. Respondents indicated high 
awareness of utility subsidies for BOC tuition and said they would be more likely to send 
additional staff to BOC training if a utility subsidized 50% to 75% of the tuition cost. A 75% 
tuition subsidy may have a greater impact on organizations with a large O&M staff, which 
otherwise appear less likely to pay for BOC tuition. 


Operators transfer knowledge from BOC training to their coworkers, but perhaps less so 
than their employers think. Forty-six percent of the surveyed operators reported they transfer 
their knowledge to others, while 82% of building and business owners surveyed in 2014 reported 
that their BOC-certified operators did so. 


For building operators in Idaho and Montana, BOC savings comprise approximately 2.3% 
of electricity use and about 8% of fossil fuel use. The electricity savings figure is just slightly 
above what we previously reported for Washington and Oregon operators. The fossil fuel savings 
figure is more than twice the savings level we reported for Washington and Oregon but may be a 
slight over-estimate.  


Recommendations 


BOC should expand efforts to increase employer support of BOC certification and renewal, 
particularly among employers with large O&M staffs, which are less likely than other employers 
to pay employees’ BOC tuition costs. Such efforts might incorporate messaging that credentialed 
operators likely transfer their knowledge gained through BOC training to a lesser extent than the 
employers believe, and therefore increasing the number of BOC-credentialed operators on their 
staff may have greater benefits than they realize. 


NEEA and NEEC should attempt to identify reasons why recruitment outside the 
initiative-targeted groups has fallen. Things to consider are whether marketing and outreach 
efforts outside of initiative-targeted groups are not as effective as they were prior to initiative 
launch or whether there has been a change in the scheduling and availability of training that has 
made it more difficult to access for operators outside of non-targeted groups. 


NEEA should review whether increased participation by IBOA members (MPI II) should 
continue to be an initiative goal, given that market penetration appears to be about the 
same in Idaho-Montana as in Washington-Oregon. Focusing resources on increasing 
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participation in Idaho-Montana may come at the expense of recruitment in the more populous 
Washington-Oregon subregion. 


NEEA and NEEC should review their efforts to engage with regional utilities to ensure they 
are using the most effective messages get them to leverage or support BOC in their energy 
efficiency programs. For example, they may consider including the argument that BOC-trained 
operators may be more likely to participate in utilities’ retrofit incentive programs, thereby 
generating additional utility energy savings.24 


For Washington and Oregon, NEEA should continue to use the ACE Model input 
assumptions that we recommended in MPER #1, but should consider using different values 
for Idaho and Montana. In particular, for Idaho and Montana NEEA should consider using 
2.29% as the per-operator electricity savings percentage and 8.01% as the per-operator fossil fuel 
savings percentage. 


 


 


 


                                                 
24  Recent research by Research Into Action found that many utilities subsidize BOC training not to claim direct 


energy savings based on those subsidies, but to encourage energy efficiency in general and to drive participation 
in retrofit programs. In that same research, interviewed BOC-credentialed operators reported that their BOC 
training made them more aware of utility incentive programs. (Navigant Consulting, Inc. and Research Into 
Action, Inc., 2015). 
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Appendix A. Logic Model Memo 


Memorandum 


To: Amy Webb, NEEA Evaluation Project Manager 


From: Ryan Bliss, Managing Director, Research Into Action, Inc. 


Date: March 13, 2015; Finalized May 6, 2015 


Re: Review of Revised BOC-E Program Logic Model and MPIs 


This memo provides a review of the revised program logic model for the Building Operator 
Certification Expansion (BOC-E) Initiative. For MPERs #1 and #2 for this initiative, we 
reviewed two versions of the program logic model (versions 9 and 11), assumptions tables, and 
supporting documentation25 and presented our findings to NEEA in memoranda dated April 18, 
201326 and October 25, 2013.27 In our memorandum for MPER #2, we reported that all of 
NEEA’s responses to the recommendations we made in MPER #1 were appropriate and had 
improved the logic model.  


Although we had no further recommendations regarding the logic model, NEEA staff made some 
revisions to the model after our second review. For this third review, we have examined the 
revised graphic BOC Expansion Logic Model and tables, version 13 (received from NEEA on 
March 3, 2015). The goal of this review was to identify any changes to the logic model and to 
assess whether any aspects of the revised BOC-E logic model need further clarification.  


A.1. Brief Description of the Initiative and the Logic Model 


From 1997 to 2003, NEEA funded the Building Operator Certification Program (BOC), which 
educates, trains, and certifies facility operators to perform energy-efficient operations and 
maintenance. NEEA’s original funding for BOC saw the initiative to maturity, achieving market 


                                                 
25  The “Strategy Approval Milestone Document,” dated March 2, 2012. 


(https://intranet.neea.org/sites/initiatives/boce/ BOCE%20Documents/BOC-
E_SA_Doc_SA%20Milestone%20Document_BOC2.docx) 


26  Included as Appendix B to the report, BOC-Expansion Initiative Market Progress Evaluation Report #1, 
prepared for the Northwest Energy Efficiency Alliance by Research Into Action, August 21, 2013 and finalized 
April 24, 2014. Available at: http://neea.org/docs/default-source/reports/boc-expansion-initiative-market-
progress-evaluation.pdf?sfvrsn=6. 


27  Included as Appendix A to the report, BOC-Expansion Initiative Market Progress Evaluation Report #2, 
prepared for the Northwest Energy Efficiency Alliance by Research Into Action, July 18, 2014 and finalized 
February 18, 2015. Available at: http://neea.org/docs/default-source/reports/neea-boc-e-mper-2-
final.pdf?sfvrsn=8. 
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awareness of 39% among building operator supervisors, with awareness expected to reach 50% 
by 2003.  


In 2012, NEEA aimed to accelerate adoption of BOC and increase market penetration of 
commercial-building operators who are BOC certified in the Northwest. This new effort, titled 
BOC Expansion (BOC-E), seeks to address the following six market barriers:  


7. Lack of time to complete course 


8. Ability to pay tuition and travel expenses 


9. Lack of regular BOC course offerings in underserved markets28 


10. Lack of awareness (of the BOC credential among members of the International Union of 
Operating Engineers, IUOE) 


11. Lack of compliance with ANSI 17024 Standard for certification of personnel 


12. Lack of awareness of value of the BOC credential (about renewal and among utilities) 


The program logic model describes the activities, outputs, and outcomes the implementation 
team (the team) will employ to address each of the above barriers and contribute to meeting 
program goals. 


A.2. Review of BOC-E Logic Model 


Our review of the revised logic model (version 13) identified the following minor issues: 


〉 For MPI I, slight wording difference between the MPI table (“BOC is a FBPTA-Aligned 
training & certification program [for] GSA”) and graphic (“BOC is a GSA-Aligned 
training & certification program”). 


〉 The MPI table does not specifically identify MPI II or III as “short term,” while the 
graphic does. 


〉 The MPI table identifies MPI VIII as “long term” but the graphic identifies it as “medium 
term.” 


In addition, NEEC staff noted in a comment on the MPI table in the draft of MPER #2 that MPI 
II should be revised. The current MPI is “10% increase in IBOA certificants over 2012 baseline 
by Dec. 31, 2015,” and the outcome is “Increase participation by IBOA members.” NEEC staff 
noted that these should refer to “Idaho and Montana operators” rather than “IBOA members,” as 


                                                 
28  “Underserved markets or communities” are defined as markets that BOC serves on an infrequent basis (i.e. once 


every three to seven years), and generally only with the active engagement of a utility sponsor or larger 
employer. 
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the focus is on increasing certification in Idaho and Montana, but not all Idaho and Montana 
certificants are IBOA members. 


Beyond the above relatively minor concerns, in the course of reviewing progress toward 
initiative goals for MPER #2, Research Into Action staff noted that the definition of MPI XI was 
not sufficiently clear. For this MPI, the intended (long-term) outcome is “Region's utilities 
support/leverage BOC in their EE programs.” The MPI is defined as “At least ten region utilities 
leverage/support BOC in their EE programs.” The NEEA initiative manager further clarified the 
definition as: 


“A NW utility integrates or incorporates either a recommendation or requirement for BOC 
(completion or certification) in order to participate in a particular utility EE program.29 


The initiative manager identified the types of utility energy efficiency programs that might 
recommend or require BOC certification. Examples included Energy Trust of Oregon’s Strategic 
Energy Management (SEM) program and Puget Sound Energy’s Resource Conservation 
Manager (RCM) program.30 Other examples might include retro-commissioning programs.  


Staff from the Northwest Energy Efficiency Council (NEEC) provide NEEA with a “utility 
support matrix,” updated at least once a year, identifying the types of support that each regional 
utility provides to BOC. The matrix includes a line-item labeled “EE program,” which identifies 
five utilities that NEEC believes provide the type of support that satisfies NEEA’s definition, as 
shown above; however, the matrix did not provide details regarding the programs that the 
identified utilities offer that satisfy the NEEA definition. 


On February 27, 2015, Research Into Action staff initiated an email exchange with NEEA to 
clarify the criteria for counting a utility program as satisfying the NEEA definition of MPI XI 
and the process for verifying NEEC’s identification of such programs. On March 24, 2015, staff 
from NEEA, NEEC, and Research Into Action met to clarify those issues. The attendees agreed 
that NEEC would incorporate additional detail in the utility support matrix to describe utility 
programs that NEEC believes satisfy the definition of MPI XI; further, NEEC would forward to 
the evaluation contractor any documentation (including any exchanges with utility staff) that 
support its decision to count a program as satisfying the definition. On April 3, NEEC staff 
notified Research Into Action that they had updated the utility support matrix to include 
comment fields describing the programs they believe satisfy the definition of MPI XI, but at the 
time of the preparation of this memorandum, NEEC had not provided independent 
documentation of those descriptions.  


Based on the above discussion, we believe that NEEA staff should revise the “MPIs” tab of the 
logic model tables (“BOC 2 Logic Model Assumption Tables_v_13-Draft”) to more clearly 
define MPI XI, in particular, the criteria for determining whether a utility leverages/supports 
BOC in its energy efficiency programs. Specifically, based on the decisions from the March 24 


                                                 
29  By email, September 15, 2014. Further refined through comments on earlier versions of this memorandum. 
30  Email dated September 12, 2014. 
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meeting, the text in cell C13 (“Market Progress Indicator” for MPI XI) should include something 
like the following: 


A utility is counted as “leveraging or supporting” BOC in its EE programs if the utility 
meets either of the following criteria: 


3. BOC is, in and of itself, an energy efficiency program for the utility – i.e., the 
utility includes BOC on a list of its commercial energy programs, provides an 
incentive directly to course attendees or to the training implementer to reduce the 
cost of training, and claims savings based on the number or amount of incentives 
given. 


4. The utility requires or recommends BOC certification for participation in another 
utility program, such as an SEM, RCM, or RCx program.  
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Appendix B. BOC Database Review Memo 


Memorandum 


To: Amy Webb, Project Manager, Northwest Energy Efficiency Alliance (NEEA) 


From: Ryan Bliss, Research Into Action 


Date: March 9, 2015; Finalized May 1, 2015 


Re: 2014 BOC Program Database Analysis 


In 2012, NEEA established BOC Expansion (BOC-E) Initiative to accelerate adoption of BOC 
and increase its market penetration in the Northwest. The initiative helps build market demand 
for BOC and increase awareness and penetration of BOC among operators of underserved 
areas31, Federal employees, and members of the International Union of Operating Engineers 
(IUOE). Although BOC-E targets the above specific groups, the NEEA’s support for BOC is not 
limited to those groups. 


This memo documents Research Into Action’s analysis of the Northwest Energy Efficiency 
Council (NEEC) Building Operator Certification (BOC) program database as of 2014, which 
now includes information on BOC certifications from the Intermountain Building Operators 
Association (IBOA). The primary goal of this analysis was to describe the 2014 new BOC 
certificants and update the count of active BOC certificants – those whose certifications are still 
in effect or have not been expired more than five years – in the four Pacific Northwest states as 
of January 20, 2015. Certificants classified as active are all individuals who have received or 
renewed the BOC credential since 2009. These are individuals for whom NEEA counts energy 
savings for 2014. 


B.1. Methods 


In July 2013, the Intermountain Building Operators Association (IBOA) became a BOC licensed 
provider, and NEEC began to integrate information on BOC certifications from IBOA into the 
NEEC database. In 2014, Research Into Action integrated NEEC’s most recent dataset, including 
data it had received from IBOA, with a dataset of IBOA certificants that Research Into Action 
compiled from NEEA tracking records, updated with 2012 class lists from IBOA. Research Into 
Action reviewed the combined dataset to remove duplicate entries and ensure that all entries had 


                                                 
31  “Underserved markets or communities” are defined as markets that BOC serves on an infrequent basis (i.e. once 


every three to seven years), and generally only with the active engagement of a utility sponsor or larger 
employer. 
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the most up-to-date information. As documented in the 2013 BOC Program Database,32 the 
dataset that Research Into Action had compiled from NEEA tracking records and class lists 
included 350 IBOA certificants who were not in NEEC’s dataset. We provided our results to 
NEEC to enable that organization to update its records. Going forward, there should be no more 
need to integrate data sets. 


The final combined dataset comprised records of 2,366 individuals employed in NEEA territory 
that had received certification from 1996 through 2013. Research Into Action used this combined 
dataset, which resides on the NEEA Sharepoint site, to produce counts of BOC certificants for 
MPER #2.  


On January 20, 2015, NEEC provided Research Into Action with a dataset that contained 237 
records of individuals that had received or renewed certification in 2014 through NEEC and 
IBOA and worked in Oregon, Washington, Idaho, or Montana. Of those: 


〉 213 were new 2014 Level 1 certificants that had not previously received any other BOC 
certifications. Of those, three also received Level 2 certification in 2014. 


〉 24 received their Level 2 certification in 2014 (and had received their Level 1 
certification before 2014). Note that receiving new Level 2 certification also renews the 
Level 1 certification (unless the Level 1 certification had already lapsed). 


We added records for the 213 new 2014 certificants to the existing combined dataset on the 
NEEA SharePoint site and updated existing information on the 24 continuing certificants. The 
updated combined dataset comprised records of 2,579 individuals employed in NEEA territory 
that had received certification since 1996. 


Each record in the NEEC database includes information about the certificant and his/her 
employer as well as the years of certification and expiration of BOC Level 1 and Level 2 
certifications. As maintaining certification requires annual renewal, the year of “expiration of 
certification” is the year following the last year of renewal or the year of certification if the 
certificant did not renew certification.33  


A total of 508 individuals had both BOC Level 1 and Level 2 certification, with different 
certification and expiration years for the two levels. For each individual, we assigned a single 
“first year certified” as the earlier year in which the individual received Level 1 or Level 2 
certification; and we assigned a single “last year certified” as the last year in which that 


                                                 
32  BOC-E Initiative Market Progress Evaluation Report #2, prepared by Research Into Action, Inc., for the 


Northwest Energy Efficiency Alliance, February 28, 2015, Appendix B. http://neea.org/docs/default-
source/reports/neea-boc-e-mper-2-final.pdf?sfvrsn=8 


33  Note that certificants that do not renew certification in a given year may renew in a later year if they complete 
all the continuing education requirements for the missed years. BOC considers those individuals to have 
maintained certification continuously. However, if in a given year a certificant did not renew in the previous year, 
BOC considers the certification to have expired in the previous year. 
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individual was certified at either level – i.e., the year before the first year in which both levels 
were expired. Table 17 provides an example to illustrate this. 


Table 17: Example Computation of First Year Certified and Last Year Certified 


Level Certified Expired First Year Cert. Last Year Cert. 


Level 1 2001 2005 
2001 2006 


Level 2 2003 2007 


Note: The last year certified is the year before the latest expiration date. 


To update the count of active BOC certificants from 2013, we calculated: 1) the number of new 
BOC certificants – those certified for the first time in 2014; 2) the number of prior certificants 
for whom, starting in 2014, NEEA no longer counts savings (“savings-retired certificants”) – 
those whose certification had been expired more than five years (the assumed measure life of the 
certification)34; 3) the number of certificants who retired from work or died before their savings 
retired; and 4) the number of certificants who were unemployed in 2014. Additional details are in 
2014 Count of Active Certificants, below. 


In updating the counts of certificants, we incorporated a change in the BOC database that has 
affected the pre-2014 year-by-year counts new, savings-retired, and active certificants. After we 
produced the certificant counts for MPER #2, Research Into Action and NEEC staff noted that 
IBOA’s method for setting the expiration date of each student’s certification differed from 
NEEC’s method. Specifically, NEEC sets the expiration year to be the second year following the 
certification year, which ensures at least a full year of certification for students who certify late 
in a given year. However, IBOA had set the expiration date of each student’s certification to be 
the first year after the certification date.  


When NEEC integrated IBOA records into its database, NEEC reset the expiration years for the 
IBOA records to make them consistent with other records. Research Into Action’s year-by-year 
counts of certificants for MPER #2 did not reflect this change, but our new counts for this MPER 
do reflect the change. As a result, our year-by-year counts of active operators for the years prior 
to 2014 are somewhat different from those we reported in MPER #2. For example, for MPER #2, 
we counted 1,420 total active BOC certificants as of 2013. Recalculating this number with the 
revised expiration dates for IBOA certificants changed this count to 1,451 – a net increase of 31 
active certificants in 2013. 


B.2. BOC Expansion Attributes 


The 2014 BOC database includes information relevant to the BOC expansion (BOC-E) efforts, 
specifically membership in one of three BOC-E special classes or in one of four other groups that 


                                                 
34  For details on the justification for this assumption, see BOC-E Initiative Market Progress Evaluation Report #2, 


op. cit. 
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the Initiative has targeted. The three special classes are: Large Employer – that is, classes formed 
through the Initiative’s outreach to large employers; Underserved – that is, classes held in 
previously underserved areas; and Online – that is, classes that incorporate online modules. The 
other four groups are: certificants that received training from the International Union of 
Operating Engineers (IUOE); returning veterans who served in Afghanistan or Iraq (2001 to 
2012); federal employees; and the unemployed. For the purpose of brevity, this memo refers to 
membership in the three special classes and the other four groups as BOC-E “attributes.” 


As of 2014, a total of 401 individuals fit into one or more of the above special classes or groups. 
Of those individuals, 366 received BOC certification for the first time in 2012 through 2014 
(“new certificants”) and 35 had received BOC certification prior to 2013 (typically Level 1) but 
received an additional certification through BOC-E (typically Level 2) between 2012 and 2014 
(“continuing certificants”). Some certificants are both “new” and “continuing” as they received a 
Level 1 certification in 2012 or 2013 and Level 2 in 2014 – therefore they were counted as 
“new” for the Level 1 certification and as “continuing” for Level 2. Table 18 shows counts for 
various attributes of BOC-E certificants.  


When NEEA launched the BOC-E initiative, it targeted veterans and unemployed trainees. 
Currently, BOC-E does not target these two groups but still tracks them in the BOC database 
(Table 19). 


B.3. 2014 Count of Active Certificants 


In 2014, we identified 213 individuals that received certification (167 through BOC-E) for the 
first time, 215 certificants whose savings had retired, and six individuals who left the workforce 
before their savings had retired. In all, BOC has certified 2,560 individuals in the Pacific 
Northwest since 1996, of whom 1,443 can currently be counted as active certificants.  


Table 20 shows the year-by-year counts from 1996 through 2014. Each row shows, for a 
particular year, the number of new certificants, the number of prior certificants whose savings 
have retired (“savings-retired certificants”), and the cumulative number of active certificants. 
The latter number is equal to the number of continuing certificants from the previous year plus 
the number of new certificants, minus the number of savings-retired certificants.  


In 2014, we identified 17 individuals who reported work retirement or were deceased before 
their savings would have retired and eight who were unemployed, for a total of 25 individuals 
who should not be counted as active certificants as of 2013. However, the information in the 
BOC database did not enable us to identify the year of death, work retirement, or unemployment, 
so we could not subtract them from any given year’s cumulative total. We could only subtract 
them from the 2013 cumulative total. (See the table row labeled “Retired/deceased/unemployed 
pre 2014.”) 
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Table 18: BOC Expansion Special Class Type (Multiple Selections Allowed; n = 392)  


Attribute Type 


 


New BOC-E Certificants 1 


Continuing BOC-E Certificants  
Receiving Additional  


Certification 2 


 


All BOC-E Certificants 


2012 2013 2014 Total 2012 2013 2014 Total 2012 2013 2014 Total 


Large Employer 38 72 96 206 0 19 4 23 38 91 100 229 


Underserved 25 46 70 141 0 10 0 10 25 56 70 151 


Online Class 0 12 95 107 0 0 0 0 0 12 95 107 


Any Special Class 3 62 103 166 331 0 28 4 32 62 131 170 363 


IUOE is Education Provider 0 10 1 11 0 0 0 0 0 10 1 11 


Veteran (2001-2012) 3 4 5 12 0 2 0 2 3 6 5 14 


Federal Employee 1 2 12 15 0 1 0 1 1 3 12 16 


Unemployed 24 1 0 25 0 3 0 3 24 4 0 28 


Any, Not Special Class 4 28 17 17 62 0 5 0 5 28 22 17 67 


Any BOC-E Attribute 5 87 112 167 366 0 31 4 35 87 143 171 401 


1 These are individuals who received their initial BOC certification between 2012 and 2014. 
2 These are individuals who: a) received their initial BOC certification before 2012 and then received a second certification between 2012 and 2014; or b) 


received their initial BOC certification in 2012 and then received a second certification in 2013 or 2014. Since BOC-E began in 2012, there are no 
continuing BOC-E certificants in that year. 


3 Large employer, underserved, and/or online class. An individual may be in more than one of these three groups. 
4 Includes IUOE as education provider, veteran (2001-2002), federal employee, and unemployed. 
5 Includes large employer, underserved, online class, IUOE as education provider, veteran (2001-2002), federal employee, and unemployed. Some 


respondents were in more than one of these groups; therefore, this count is not the sum of the various other counts. 
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Table 19: Other Tracked Associations (Multiple Selections Allowed; n = 111) 


Association 
Pre-
2012 


2012 2013 2014 
Total 


Returning Veteran (pre-2001) 2 21 21 21 65 


IUOE Other Than as Education Provider 10 16 9 18 53 


Either of the above 12 35 29 35 111 


Table 20: Market Status of Active Certified Building Operators 


Year 


Annual New 1 Annual Retired, Left 
Workforce Early, or 


Unemployed 2 Cumulative  
Total  


Active 3 BOC BOC-E 4 BOC BOC-E 


1996 8 0 0 0 8 


1997 1 0 0 0 9 


1998 61 0 0 0 70 


1999 141 1 0 0 212 


2000 152 0 0 0 364 


2001 103 0 0 0 467 


2002 201 0 0 0 668 


2003 165 0 0 0 833 


2004 93 0 6 0 920 


2005 146 0 88 0 978 


2006 101 0 103 0 976 


2007 103 1 75 0 1,005 


2008 204 1 106 0 1,104 


2009 124 0 112 0 1,116 


2010 178 2 86 0 1,210 


2011 164 17 128 0 1,263 


2012 123 92 87 0 1,391 


2013 54 111 79 0 1,477 


Left workforce pre 2014. 5 -- -- 18 8 -- 


Subtotal in 2013 2,122 225 888 8 1,451 


2014  46 167 215 0 1,449 


Left workforce in 20146 -- -- 5 1 -- 


Total in 2014 2,168 392 1,108 9 1,443 
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Notes to Table 20, previous page: 


1 New = certified in that year.  


2 Retired = certification expired more than five years. Left Workforce Early = retired from employment or 
deceased before savings would have retired.  


3 Cumulative Total Active (present year) = Total Active (previous year) + Annual New - Annual Retired, 
Left Work Force Early, or Unemployed.  


4 This column records the year of each student’s initial BOC certification; 22 students first certified before 
the BOC-E Initiative began in 2012, and then achieved a second certification through BOC-E between 
2012 and 2014.  


5 Eighteen individuals had left the workforce before their savings would have retired because of work 
retirement or death and eight were unemployed as of 2013.  


6 Five individuals left the workforce before their savings would have retired, and one new person was 
unemployed, in 2014. 


The combined 2014 BOC dataset shows the same 17 individuals who left the workforce early 
and eight unemployed ones, plus five additional individuals who left the workforce before their 
savings retired and one additional unemployed individual. Although the dataset still does not 
record the date that these individuals left the workplace, we could infer that their status changed 
in 2014 since they were not shown as work retired, deceased, or unemployed in the 2013 
combined dataset. Therefore, we included those six individuals in the counts of “Annual Retired, 
Left Workforce Early, or Unemployed” for 2014. (See the table row labeled “Retired/deceased/ 
unemployed in 2014.”) 


Table 21 shows the year-by-year counts of new, retired, and total active certificants by the state 
the certificant reported working in.  


Finally, Table 22 shows the year-by-year counts of new, retired, and total active certificants 
grouped into likely NEEC certificants or IBOA certificants. The dataset does not provide 
comprehensive information on training provider, so we assumed that all certificants that work in 
Oregon or Washington received certification through NEEC and those that work in Idaho or 
Montana received IBOA certification. 
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Table 21: Market Status of Active Certified Building Operators, by State –  All Columns and Rows Defined as in Table 4 


Year 


Annual New Annual Retired Cumulative Total Active 


OR WA ID MT OR WA ID MT OR WA ID MT 


1996 0 0 8 0 0 0 0 0 0 0 8 0 


1997 0 1 0 0 0 0 0 0 0 1 8 0 


1998 0 49 12 0 0 0 0 0 0 50 20 0 


1999 45 78 14 5 0 0 0 0 45 128 34 5 


2000 53 76 22 1 0 0 0 0 98 204 56 6 


2001 38 58 0 7 0 0 0 0 136 262 56 13 


2002 33 123 30 15 0 0 0 0 169 385 86 28 


2003 12 93 47 13 0 0 0 0 181 478 133 41 


2004 21 38 2 32 0 0 6 0 202 516 129 73 


2005 30 88 16 12 20 61 6 1 212 543 139 84 


2006 16 64 8 13 36 44 23 0 192 563 124 97 


2007 28 61 8 7 23 49 1 2 197 575 131 102 


2008 21 121 21 42 19 68 14 5 199 628 138 139 


2009 18 67 24 15 19 54 31 8 198 641 131 146 


2010 15 96 4 65 16 40 13 17 197 697 122 194 


2011 52 101 10 18 26 69 15 18 223 729 117 194 


2012 69 112 0 34 20 51 7 9 272 790 110 219 


2013 42 103 9 11 21 49 4 5 293 844 115 225 


Left workforce pre 2014     2 21 2 1     


Subtotal in 2013 493 1329 235 290 202 506 122 66 291 823 113 224 


2014 34 132 23 24 28 109 31 47 297 846 105 201 


Left workforce in 2014     1 2 2 1     


Total in 2014 527 1461 258 314 231 617 155 114 296 844 103 200 
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Table 22: Market Status of Active Certified Building Operators, by NEEC and IBOA Certificants –  
 All Columns and Rows Defined as in Tables 4 and 5 


 New Retired 
Cumulative  
Total Active 


Year NEEC IBOA NEEC IBOA NEEC IBOA 


1996 0 8 0 0 0 8 


1997 1 0 0 0 1 8 


1998 49 12 0 0 50 20 


1999 123 19 0 0 173 39 


2000 129 23 0 0 302 62 


2001 96 7 0 0 398 69 


2002 156 45 0 0 554 114 


2003 105 60 0 0 659 174 


2004 59 34 0 6 718 202 


2005 118 28 81 7 755 223 


2006 80 21 80 23 755 221 


2007 89 15 72 3 772 233 


2008 142 63 87 19 827 277 


2009 85 39 73 39 839 277 


2010 111 69 56 30 894 316 


2011 153 28 95 33 952 311 


2012 181 34 71 16 1062 329 


2013 145 20 70 9 1137 340 


Left workforce pre 2013 0 0 23 3 0 0 


Subtotal in 2013 1822 525 708 188 1114 337 


2014 166 47 137 78 1143 306 


Left workforce in 2014 1 0 0 0 1 8 


Total in 2014 1988 572 848 269 1140 303 
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Appendix C. Market Characterization Memo 


Memorandum 


To: Amy Webb, Project Manager 


From: Ryan Bliss, Research Into Action 


Date: March 30, 2015; Finalized April 15, 2015 


Re: Characterization of Idaho and Montana Building Operator Market  


This memorandum documents findings from research activities that Research Into Action carried 
out from February through March, 2015, to update information on the building operator market 
in the Northwest Energy Efficiency Alliance (NEEA) region, particularly in Idaho and Montana. 
Research Into Action conducted this research to inform Market Progress Evaluation Report 
(MPER) # 3 for NEEA’s Building Operator Certification Expansion (BOC-E) Initiative. 


Prior to 2014, BOC-E did not cover Idaho and Montana, and so the market characterization for 
MPER #1 did not cover those states. For MPER #2, we extended the market characterization to 
include Idaho and Montana as NEEA had made those states part of the initiative. As part of that 
effort, we estimated the size of the building operator market (the number of building operators) 
in Idaho and Montana as well as in Washington and Oregon.  


For this memorandum, we have updated the previous market size and penetration estimates for 
the four states based on new data. As explained below, our method for estimating the number of 
building operators in the market includes estimating the mean building area per building operator 
in buildings of at least 50,000 square feet and then dividing that figure into the total area of 
buildings of that size in a given state. Previously, our estimate of mean building area per operator 
came from surveys of building operators employed largely in Washington and Oregon. For 
MPER #3, we have added data from a survey of BOC operators in Idaho and Montana.  


In addition, our previous estimates of the total building area in the large (at least 50,000 square 
feet) building tier came from the 2009 Commercial Building Stock Assessment (CBSA), which 
was then the most up-to-date data source on the building stock in the Pacific Northwest. For 
MPER #3, NEEA staff provided data collected in 2014 for the new edition of CBSA.35  


For this memorandum, we conducted the following additional research activities: 


                                                 
35  2014 Commercial Building Stock Assessment: Final Report. Prepared for the Northwest Energy Efficiency 


Alliance by Navigant Consulting, December 16, 2014. 
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〉 We reviewed registration data from NEEC and IBOA to examine whether BOC course 
availability relative to the market size differs for Washington/Oregon and 
Idaho/Montana. 


〉 We used the 2014 CBSA data to update the secondary research we conducted for MPER 
#2.  


C.1. Online Survey of Idaho and Montana Building Operators 


For MPER #3, we conducted an online survey of building operators located in Montana and 
Idaho, using the same methodology as in MPER #1. The BOC database showed 572 ever-
certified building operators in Idaho and Montana who were not identified as deceased or retired 
from work. We sent an initial email survey invitation to the 408 of those 572 building operators 
(71%) for which the BOC database listed valid email addresses. We sent up to three reminders to 
non-responders over a three-week period. We received notification that 136 of those 408 initial 
email invitations (33%) were undeliverable.  


To increase the sample, we made calls to an additional 104 building operators for whom the 
database listed a phone number. We reached 12 of those operators and asked for their email 
address and a soft commitment to complete the survey. Of those, ten provided their email 
address and two refused. With the additional ten who provided email addresses, we sent the 
survey invitation to a total of 418 operators. 


Of the 92 operators we were unable to reach by phone, in 36 cases coworkers reported that they 
were no longer employed at the company (32), were retired (2), or were deceased (2); in the 
other 56 cases, 13 of the phone numbers were wrong or non-working numbers and we were 
unable to reach 43 despite repeated attempts and voice messages. 


Between the email and phone attempts, we made contact attempts with 512 operators, 86% of 
those listed in the database. A total of 72 certified operators started the survey. This represents 
14% of all those we attempted to reach, 17% of the 418 to whom we sent survey invitations, and 
26% of those not returned as undeliverable. Of the 72 who started the survey, two indicated that 
they did not have any O&M-related work responsibilities. We removed those two cases from the 
survey data, leaving a final sample of 70. 


To determine whether the survey results represent the population of Idaho and Montana BOC 
operators, we compared those who completed or partially completed the survey (“respondents”) 
with the entire population on employer type, work state, number of years since initial 
certification, and number of years certified. We could not reliably compare respondents with the 
BOC population on building size as that information is missing for 86% of the operators in the 
BOC database. 


Figure 10 shows that survey respondents were very much like the population in terms of 
employer type. In addition, nearly identical percentages of operators from Montana and Idaho 
responded to the survey (12% and 11%, respectively). 
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Figure 10: Comparison of Survey Respondents with Non-Respondents on Employer Type 


 


Respondents differed from the overall population in terms of how long ago they obtained 
certification and how long they maintained their certification (Figure 11). It is not surprising that 
operators who obtained certification more recently were more likely to respond to the survey 
than those who certified longer ago. Given that they certified more recently, it is also not 
surprising that they have not been certified for as long, on average, as the population in general. 


Figure 11: Comparison of Survey Respondents with Non-Respondents on When and How Long Certified 


 


These differences between respondents and the population on recency or tenure of certification 
could be important if they are related to workplace size or the number of building operators at 
the workplace – the inputs to our method for estimating the market size in the large (50,000 
square feet and above) building tier. Among survey respondents in the large building tier, we 
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found greater recency and shorter tenure of certification to be related to fewer operators and a 
greater workplace size (Table 23).  


Table 23: Relationship of Number of Operators and Workplace Area to Recency and Tenure of Certification 
Amond Respondents Reporting Buildings At Least 50,000 Square Feet 


 Mean Number of Operators Mean Workplace Area 


HOW LONG AGO CERTIFIED 


≤ Five Years 7.0 646,609 


> Five Years 12.3 356,341 


HOW LONG MAINTAINED CERTIFICATION 


< Five Years 6.7 680,090 


≥ Five Years 12.0 354,897 


As explained below, we already knew from CBSA that the mean building square footage is 
greater for survey respondents than for the population as a whole. Because of that difference, we 
weighted survey responses to adjust for the difference between the sample and the population in 
the distribution of building size. 


C.2. Revised Market Size and BOC Penetration Estimates 


For MPER #1, we estimated the number of building operators in NEEA territory to be about 
10,020 and calculated BOC penetration to be about 20% of the market. For MPER #2, we 
revised our method for estimating the number of building operators based on feedback from 
NEEA staff and updated the inputs we used for the estimate. Based on those revisions, we 
estimated the number of building operators in NEEA territory to be 12,544 and BOC penetration 
to be about 18% of the market. We also provided estimates of the building operator population 
and penetration estimates separately for Montana and Idaho versus Washington and Oregon. For 
this memorandum, we have updated the estimates of the building operator populations and the 
penetration rates with additional new data, as described below. 


Review of Method for Estimating Operator Population for MPER #1 


For MPER #1, we based our estimate of the regional building operator population on three 
assumptions: 


〉 About 75% of the square footage of applicable buildings36 of at least 100,000 square feet 
has in-house operators. 


                                                 
36  As explained in the previous memo, we excluded groceries and restaurants, as they typically use service 


providers to manage energy-using equipment. 
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〉 About 5% of applicable buildings of at least 5,000 square feet but less than 100,000 
square feet have one in-house operator. (In other words, the number of in-house operators 
in the below-100,000-square-feet tier is equal to 5% of the number of buildings in that 
tier.) 


〉 About 0% of buildings smaller than 5,000 square feet have an in-house operator. 


We document the reasons for the above assumptions in MPER #1.37 Those reasons included 
several converging lines of evidence that well fewer than 10% of buildings smaller than 100,000 
square feet have operators. 


We estimated the number of operators in the large (at least 100,000 square feet) tier in the 
following way. We first used data on building size and number of operators from our survey of 
BOC-certified operators to calculate the mean number of building square feet per operator, and 
then divided that figure into the total regional building area for applicable buildings of 100,000 
square feet or larger, as identified in the 2009 CBSA. Since the surveyed BOC operators reported 
working in larger buildings, on average, than those in the general commercial building 
population, we used the CBSA data to weight the survey responses by size, as explained in 
MPER #1. 


Our analyses resulted in a mean of 72,935 square feet per operator in the large tier. The 2009 
CBSA reported a total of somewhat more than 740 million square feet of building space in that 
tier.38 Dividing that total by the mean square footage per operator gave an estimate of 7,609 
operators in that tier. From the 2009 CBSA data, we also estimated that there are approximately 
48,217 buildings in the smaller tier39; multiplied by 5%, this yielded an estimate of 2,411 
operators in that tier. Thus, we estimated a population of 10,020 operators overall. 


                                                 
37  BOC-Expansion Initiative Market Progress Evaluation Report #1 (Report #E14-277). Prepared by Research 


Into Action, Inc. for Northwest Energy Efficiency Alliance, April 24, 2014. Available at: 
http://neea.org/docs/default-source/reports/boc-expansion-initiative-market-progress-evaluation.pdf?sfvrsn=4. 
See Appendix D, pp. D-2 to D-7. 


38  The 2009 CBSA did not provide estimates of number of buildings in each size tier. However, for MPER #1 and 
MPER #2, we calculated estimates from data on the total floor area by building type and the percentage of floor 
space of each building type by size tier. For each tier, we divided the total floor space for each tier by the 
presumed mean value for that size tier. The presumed mean values were not the midpoint, nor were they the 
same for each tier; rather, we chose a different value for each tier to approximate the skewed distribution of 
building size across all tiers. From this method, we estimated there are about 3,300 buildings of at least 100,000 
square feet in the region. In practice, the results were relatively insensitive to the presumed mean value of each 
tier. 


39  This estimate comes from the method described in the previous footnote. The total area for that tier (excluding 
restaurants and grocery stores) was 1,196,300,000 square feet. 



http://neea.org/docs/default-source/reports/boc-expansion-initiative-market-progress-evaluation.pdf?sfvrsn=4
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Review of Revised and Updated Method for Estimating Operator Population for 
MPER #2 


For MPER #2, we slightly updated our method for estimating operator population. The overall 
approach was the same as we used in MPER #1, with the exception that we redefined the large 
tier as buildings of at least 50,000 square feet (rather than at least 100,000 square feet) and the 
small tier as those from 5,000 to 49,999 square feet.40 Since the small tier now excluded 
buildings 50,000 to 99,999 square feet, we also reduced the assumed percentage of buildings in 
this size range with in-house operators to 3%. 


We also updated the inputs by incorporating additional data from a survey of non-certified 
building operators we conducted for MPER #2. We used this additional data, combined with the 
data from the 2013 survey of BOC-certified operators, to recalculate the mean square footage per 
building operator. Using the expanded combined sample of building operators produced a new 
mean of 57,280 square feet per operator. Dividing that into the total market square footage for 
the redefined large tier (and multiplying by 75% as in MPER #1) produced an estimate of 13,973 
operators in that tier. Using the redefined small tier produced an estimate of 1,283 operators in 
that tier, for a total of 15,256 operators in the region – a 50% increase over the MPER #1 
estimate. 


Much of the increase in the estimated market size came from an increase in the estimated number 
of operators in buildings of 50,000 to 99,999 square feet. We concluded that either the revised 
method overestimated the number of operators in that size tier or the percentage of small-tier 
buildings with building operators is closer to 10% than to 5%. We proposed a compromise 
method by which we cut in half the increase in the estimated number of operators in the 50,000 
to 99,999 square feet tier. This produced a revised estimate of 12,544 operators in the region.  


2015 Estimates of Operator Populations and Penetration Rates 


For 2015, we used the same approach to estimate the operator population as for MPER #2. We 
divided the estimated mean square feet of building space per operator in buildings of at least 
50,000 square feet into the total estimated building square footage for that tier and multiplied the 
product by 75%. We assumed that 3% of the buildings greater than 5,000 and less thant 50,000 
square feet have one operator each. We calculated separate estimates for the two subregions –
Idaho/Montana and Washington/Oregon – using inputs specific to each subregion. 


We used data from the 2014 CBSA to update our calculations of the total building square footage 
in the large tier and the total number of buildings in the small tier for the two subregions. 41 As 


                                                 
40  Based on discussions with NEEA staff, we concluded that the 100,000-square-foot cutoff for defining the large 


building tier, used in MPER #1, possibly under-estimated the number of operators in buildings from 50,000 to 
100,000 square feet, as it is likely that most of those buildings are at least 50,000 square feet and those buildings 
likely have more than one operator, on average. 


41  The 2014 CBSA does not show building counts and square footage by state and end-use. NEEA staff used data 
from by the U.S. Bureau of Labor Statistics to allocate CBSA estimates of regional building counts and square 


Continued… 
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detailed below, using the new CBSA data considerably increased our estimates of the operator 
population. The 2014 CBSA reports about 45% more total large-tier building space (about 1.6 
billion square feet, compared to 1.1 billion) than did the 2009 CBSA. In addition, the 2014 
CBSA’s estimate of the total regional number of small-tier buildings (85,989) is about twice the 
number (42,772) we previously estimated using 2009 CBSA data.42 


We calculated the mean square feet per operator for Idaho/Montana from our new survey of 
Montana and Idaho building operators. As before, we applied weights to the individual cases to 
adjust for the fact that the distribution of workplace sizes in the survey sample differed from that 
in the population. We collected data specifically from 70 operators located in Montana and 
Idaho. Of those operators, 63 reported both building square footage and the number of operations 
and maintenance (O&M) staff that currently work at their workplace.  


We used the 2014 CBSA data to create new data weights to update our estimate of the mean 
square feet per operator for Washington/Oregon from our previously collected survey data from 
records from MPER #1 and MPER #2 operator surveys. Each record in the combined data set of 
314 certified (n = 212) and non-certified operators (n = 102) provided workplace square footage 
and number of O&M staff employed for a single, unique workplace. 


Calculation of Mean Building Square Footage per Operator 


For each record in each dataset (Washington/Oregon and Idaho/Montana), we calculated the 
building square footage per building operator employed. In our research for MPER #1, we found 
that survey respondents tended to inflate the reported counts of building operations staff by 
including some staff that were not responsible for operations or maintenance of energy-using 
equipment – our definition of building operator.43 We found that the more staff a respondent 
reported, the higher was the percentage that did not meet our definition of building operator. To 
reduce the survey burden in subsequent surveys, we did not ask for the titles of O&M staff, as we 
did for MPER #1, but asked only for the total number of staff. We then used ratios calculated 
from the MPER #1 survey data to adjust the reported count of building operations staff for each 
respondent in the subsequent surveys.44  


                                                 
footage among the four states for all end-uses except hospitals and universities. We allocated the regional 
counts and totals for those end-uses based on each state’s share across all end-uses. 


42  The 2009 CBSA data used in MPER #2 did not provide information on number of buildings by size tier, so we 
estimated the number of buildings by dividing the total floor space in the tier by an estimated mean size for that 
size tier. Assuming a skewed overall distribution of building sizes, we selected 20,000 square feet, somewhat 
below the tier’s midpoint, as the estimated mean. Clearly, the distribution of building sizes is more skewed than 
we had anticipated, as the 2014 CBSA data show that the mean building size in the small tier is closer to 7,000 
square feet. 


43  The survey for MPER #1 asked respondents how many O&M staff were employed at their workplace and asked 
them to identify the titles of all O&M staff and the number of staff with each title. Many reported types of staff 
that did not meet our definition of building operator, such as painters and janitorial and grounds staff.  


44  For those reporting only one O&M staff, 100% were building operators by our defnition; for those reporting 
two to five staff, 86% were building operators; for those reporting six to 20 staff, 71% were building operators; 


Continued… 
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For each dataset, we then calculated the number of square feet per operator for each record and 
then eliminated any outliers using the same approach used in MPER#1.45 In calculating the mean 
square feet per operator in each dataset, we applied weights to the individual responses to adjust 
for the fact that the distribution of reported workplace sizes in the survey dataset differed from 
the distribution in the population (Table 24). 


Table 24: Weights to Adjust for Sample-Population Differences in the Distribution of Workplace Size 


Workplace Size 
(Square Feet) 


Percent of 
Population 


(2014 CBSA)* 


Washington/ Oregon Idaho/ Montana 


Percent of 
Sample Weight 


Percent of 
Sample Weight 


50,001 to 500,000 99% 55% 1.81 79% 1.26 


Over 500,000 1% 45% 0.02 21% 0.04 


Total 100% 100% n/a 100% n/a 


* The population distribution was approximately the same for both Washington/Oregon and Idaho/Montana. 


Applying the above weights to the samples produced a new Washington/Oregon mean of 77,721 
square feet per operator in the large tier – somewhat higher than the estimate for MPER #1. The 
mean for Idaho/Montana – 30,374 square feet per operator – was considerably lower.  


Calculation of Operator Population Estimates 


Dividing the above mean square footage per operator values into the total large-tier square 
footage in each subregion – about 1.426 billion square feet in Washington/Oregon and about 154 
million square feet in Idaho/Montana, and multiplying the product by 75% (the assumed 
percentage of building space with in-house operators) produced estimates of 13,759 and 3,799 
operators, respectively, in the large tier. 


The 2014 CBSA showed 85,898 buildings in the small (5,001 to 50,000 SF) tier – 70,168 in 
Washington/Oregon and 15,730 in Idaho/Montana. Assuming 3% of those buildings have one 
building operator produces estimates of 2,105 and 472 operators, respectively, in that tier.  


Table 25 shows the revised estimated size of the regional building operator market resulting from 
the above methods.  


                                                 
for those reporting 21 to 50, 53% were operators, and for those reporting more than 50, 40% were building 
operators. 


45  For each record, we identified a respondent as an outlier if that respondent’s square footage per operator was at 
least 2.5 standard deviations different from the mean square footage per operator for all respondents who 
reported both building square footage and number of operators. 
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Table 25: Estimated Size of Regional Building Operator Market 


Size Tier  
(Square Feet) 


How Number of Operators in Tier is 
Calculated 


Number of Operators  


Region 
Washington 


/ Oregon 
Idaho / 


Montana 


Large (> 50,000) Total area of buildings in tier… 1,579 B 1.426 B 154 M 


…divided by square feet per operator* times 
75% 17,558 13,759 3,799 


Small  
(5,001 to 50,000) 


Number buildings in tier… 85,898 70,168 15,730 


…times three percent 2,577 2,105 472 


Total 20,135 15,864 4,271 


* The square feet per operator was 77,721 for Washington/Oregon and 30,374 for Idaho/Montana. 


2015 Estimates of BOC Market Penetration Rate 


Together, NEEC and IBOA have certified 2,563 BOC operators through 2014 – 1,988 in 
Washington and Oregon and 575 in Idaho and Montana.46 In MPER #1, we reported that the 
BOC database identifies about 1% of the operators as either retired from the workforce or 
deceased, and we estimated that as many as 5% of operators may be retired, deceased, or no 
longer doing building operations work. Applying the midpoint of 3% to the 1,988 in Washington 
and Oregon yields an estimate of 1,928 certified operators still in the workforce. 


The high percentage of unreachable Idaho and Montana operators in our 2015 online survey (see 
Online Survey of Idaho and Montana Building Operators, above) suggests that the BOC 
database may undercount the Idaho and Montana operators that have left the workforce.47 In 
total, we could not reach 180 operators, 35% of all we tried to reach, because the email 
invitations were undeliverable; a coworker reported they were retired, deceased, or no longer at 
the company; or we left multiple unreturned voice messages in general company voice mails 
(i.e., voice mails that did not identify the target operator by name). By contrast, none of the email 
invitations to our Oregon/Washington survey for MPER #1 came back undeliverable.  


It is possible that many of those we were not able to reach have simply moved to another 
company; however, it is also possible that some part of those we could reach have exited the 
workforce. We therefore calculated penetration estimates for Idaho/Montana under three 
assumptions about the percentage of certified operators that are no longer in the workforce: 1) a 


                                                 
46  2014 BOC Program Database. Memorandum prepared for the Northwest Energy Efficiency Alliance by 


Research Into Action, February 28, 2014.  
47  As described in our earlier memorandum on the BOC database (ibid.), IBOA had maintained records on all 


Montana and Idaho certificants up to 2013, when NEEC began to integrate information from IBOA into the 
NEEC database. Therefore, NEEC may not have had time to update the status of all IBOA students since the 
transition. 
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“low” assumption that is the same percentage assumed for Washington/Oregon (3%); 2) a “high” 
assumption of 17%, which is about half of the “unreachable” percentage of Idaho and Montana 
operators; and 3) a “middle” assumption of 10%, midway between the low and high assumptions 
for Idaho and Montana.  


Table 26 shows the resulting estimated penetration rates: from 10% to 13% for Idaho/Montana; 
and about 12% for Washington/Oregon and the region as a whole. The Washington/Oregon 
estimates are roughly three-quarters the rate reported in MPER #2 and the regional estimates are 
about two-thirds of those from MPER #2. The differences from MPER #2 are owing largely to 
the increase in the operator population estimates resulting from the increased total building area 
in the large tier. 


Table 26: Estimated Penetration Rates: Washington/Oregon, Idaho/Montana, and Region 


 Assumed Percentage of Operators that have Left the Workforce 


 3% 10% 17% 


WASHINGTON/OREGON 


BOC certified, in workforce 1,928 


n/a n/a Estimated operator population 15,864 


Estimated penetration 12.2% 


IDAHO/MONTANA 


BOC certified, in workforce 558 502 417 


Estimated operator population 4,271 4,271 4,271 


Estimated penetration 13.1% 11.8% 9.8% 


REGION 


BOC certified, in workforce 2,486 2,430 2,34 


Estimated operator population 20,135 20,135 20,135 


Estimated penetration 12.3% 12.1% 11.6% 


The penetration rate for Idaho/Montana is much lower than what we estimated in MPER #2 
(from 32% to 47%) and is in line with that for Washington/Oregon, particularly under the 
“midpoint” assumption that 10% of the Idaho/Montana operators in the BOC database have left 
the workforce. These new, lower estimated penetration rates are more consistent than were the 
previous estimates with the fact that several market informants we interviewed for MPER #2 
reported low general awareness of BOC in Idaho and Montana. 


Whether or not the BOC database overcounts the number of Idaho/Montana operators is an open 
question, which likely will be resolved in the next year or two when NEEC updates the 
information in the database. 
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C.3. Course Capacity Relative to Operator Population 


We reviewed registration data provided by NEEC and IBOA on BOC courses offered in 2013 
and 2014 to assess the course capacity relative to the size of the non-certified operator population 
and whether there are differences between Washington/Oregon and Idaho/Montana. Table 27 
shows that there are about 13% more non-certified operators (the target for training registration) 
per course offered in Washington/Oregon than in Idaho/Montana. However, the 
Washington/Oregon courses had more registrants, on average, than did the Idaho/Montana ones. 
Because of the greater registration numbers per course, Washington/Oregon courses reach a 
greater share of the targeted population than do Idaho/Montana courses.  


Table 27: BOC Level I Courses Offered Between 2013 and 2015, by State 


Year Washington and Oregon Idaho and Montana 


NUMBER OF COURSES 


2013 12 3 


2014 14 5 


Total 26 8 


Non-certified operators per course offered1 536 473 


NUMBER OF REGISTRANTS 


2013 206 42 


2014 264 51 


Total 470 93 


Percentage of non-certified operators1 3.4% 2.5% 


MEAN CLASS SIZE 


2013 17 14 


2014 19 10 


Total 18 12 


1  We calculated the number of non-certified operators in each subregion as the estimated total operator 
population for that subregion (13,935 for Washington/Oregon and 3,713 to 3,855 for Idaho/Montana) minus 
the estimated number of BOC certified operators currently in the workforce in that subregion. Since we 
estimated the number of BOC operators currently in the Idaho and Montana workforce as a range of values, 
we used the midpoint of that range for this table. 


Without a separate metric for course demand, it is not possible from the above data to determine 
the degree to which course offerings and registration meet demand. Our survey of Washington 
and Oregon non-BOC operators for MPER #2 provides some data that we may use to provide a 
rough estimate of the maximum likely level of demand. That study found that 72% of 
respondents said they would be likely to take BOC training if their company gave them paid time 
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off to take the training and paid all of the costs.48 Most of those (60% of the total) said that they 
would be likely to take BOC training only in those circumstances, while a few (12% of the total) 
said they would be likely to take BOC training even if their employer did not pay their salary and 
expenses. 


The same study found that 27% of building owners and managers that did not have BOC 
operators said it was likely they would pay the training and certification fees for someone to take 
BOC training.  


Assuming that the percentage of operators who would take BOC training only if their employers 
paid their salary and expenses is independent of the percentage of employers who would pay the 
expenses – that is, that workers are equally likely to take BOC training if they work for a 
company that is likely to pay for BOC training and certification or if they work for a company 
that is not likely to pay – then the product of those two percentages (16%) represents the 
percentage of non-BOC operators who would be likely to take BOC training if their company 
paid for it and who work for a company that is likely to pay for it. 


Adding the percentage who said they were likely to take the training even without employer 
financial support (12%) yields a sum of 28% of operators who are likely to take BOC training.49  


Initiative staff should take several factors into consideration in interpreting the above. First, 
operators who are not aware of BOC training are not likely to take the training unless they are 
made aware of it. Our survey of non-BOC operators found that 23% of operators had not heard 
of BOC or did not know what it was. Thus, at any given time, the actual percentage of operators 
who are likely to take BOC training is probably more like 22% (28% x 77%). 


Various other factors might prevent someone from taking available training in any given year, 
even given a high level of interest. Therefore, the “demand” for training in any given year is 
likely less than 22%. However, we cannot with present data estimate how much less. Moreover, 
we caution that the 22% figure may not apply to Idaho and Montana operators. 


C.4. Secondary Research 


As part of MPER #2, we reviewed secondary sources to determine the distribution of building 
square footage by end-use and government ownership for Washington/Oregon and 
Idaho/Montana. Our analysis of the 2009 CBSA data suggested that the distribution of building 
stock across end-uses is similar in Idaho/Montana and Washington/Oregon, with the exception 
that K-12 schools and colleges represented a higher proportion of the total building stock in 
Idaho/Montana than in Washington/Oregon. However, other secondary data (described below) 


                                                 
48  Respondents rated their likelihood of taking BOC training on a scale from 1 (not at all likely) to 5 (very likely). 


Here we define “likely” as a response of 4 or 5. 
49  However, if the percentage of workers that would take BOC differed based on the actual likelihood that a 


company would pay for the training and certification, multiplying the two percentages would not provide a 
good estimate of  the percentage who would likely take the training.  
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suggested that the 2009 CBSA undercounted education-related building space in Oregon. 
Additionally, data from the U.S. General Services Administration (GSA) suggested that the 
amount of federally owned property was greater across the region than the 2009 CBSA indicates. 


For 2015, we used 2014 CBSA data to update the distribution of building square footage by end-
use and used updated data from the GSA to estimate the amount of federal-government-owned 
square footage in the region. 


We used data from the 2014 CBSA to compare the distributions of building square footage 
across end-use types, separately for Idaho and Montana and for Washington and Oregon. Total 
commercial buildings in Idaho and Montana comprised approximately 527 million square feet 
(MSF) of space, compared to 2.8 billion square feet in Washington and Oregon. 


For most end-uses, the proportions of square footage for various building end-uses in Idaho and 
Montana were similar to those in Washington and Oregon. However, the combined 
“retail/service” end-use occupied a greater share of building space in Idaho and Montana than in 
Washington and Oregon (Figure 12). 


Figure 12: Proportion of Building Square Footage, by End-Use and Region 


 


In MPER #2 we reported evidence that the 2009 CBSA estimates may have been undercounting 
square footage associated with colleges and universities. Specifically, 2009 CBSA data showed 
Oregon colleges and universities comprised 6.2 MSF, which was considerably lower than the 
25.8 MSF estimated by the Oregon University System in 2012.50 The 2014 CBSA appears to 


                                                 
50  The Oregon University System consists of Portland State University, Western Oregon University, Oregon State 


University, University of Oregon, Oregon State University Cascades, Eastern Oregon University, Southern 
Oregon University, and Oregon Institute of Technology. 
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have addressed the discrepancy: it shows that colleges and universities in Oregon comprise 36.5 
MSF and universities make up the same percentage (4%) of total building square footage in 
Washington/Oregon and Idaho/Montana. 


Additionally, in MPER #2 we noted inconsistencies between the total square footage of federal-
government-owned-buildings in the 2009 CBSA compared to data obtained from the 2009 
Federal Real Property Statistics (FRPS). The latter showed more than twice as much federally 
owned property in Washington/Oregon (93.3 MSF compared to 38.2 MSF) and nearly eight 
times as much in Idaho/Montana (34 MSF compared to 4.5 MSF). 


The 2014 CBSA data did not show the total square footage of federal-government-owned-
buildings, so we could not determine whether the current CBSA correctly counts that property. 
However, the inclusion of additional federally owned property could be one reason that the total 
square footage recorded in the 2014 CBSA is so much higher than in the 2009 CBSA. 


We were able to obtain updated 2013 FRPS data, which shows about 99.3 MSF of federal-
government-owned buildings in Washington/Oregon and 31.2 MSF in Idaho/Montana – 
comprising about 4% and 6%, respectively, of total building square footage (Table 28).51 The 
federal government also leases another 8.8 MSF in Washington/Oregon and 4.0 MSF in 
Idaho/Montana. Overall, the 2013 FRPS data show that the percentage of Idaho/Montana 
building square footage that the Federal government owns or leases is almost twice as great (7%) 
as the percentage in Washington and Oregon (4%). 


Table 28: Square Footage of Federally Owned and Managed Buildings 
  Oregon / Washington Idaho / Montana 


Legal 
Interest 


Square 
Footage 


Percent of 
Total 


Owned and 
Leased 


Percent of 
Total Building 


Square 
Footage 
(CBSA) 


Square 
Footage 


Percent of 
Total 


Owned and 
Leased 


Percent of 
Total Building 


Square 
Footage 
(CBSA) 


Owned 99,320,489 92% 3.66% 31,194,896 89% 6.20% 


Leased 8,834,470 8% 0.33% 4,037,523 11% 0.80% 


Total 108,154,959 100% 3.98% 35,232,418 100% 7.00% 


C.5. Summary and Conclusions 


We updated the estimated market size and penetration rates for Washington/Oregon, 
Idaho/Montana, and the region as a whole and used the new 2014 CBSA data to update previous 
comparisons of the two sub-regions on the distribution of building end-uses. Key findings are: 


                                                 
51  Source: http://www.gsa.gov/portal/getMediaData?mediaId=195863 
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〉 Our estimate of the size of the regional building operator population has increased from 
12,923 (in MPER #2) to 20,135 operators. The updated estimates for Washington/Oregon 
and Idaho/Montana are 15,864 and 4,271, respectively. 


〉 Based on the revised population estimate, we now estimate BOC market penetration to be 
about 12% for Washington/Oregon and 10% to 13% for Idaho/Montana (based on the 
assumed percentage of certified operators that have left the workforce); overall, we 
estimate penetration to be 12% for the region.  


〉 Analysis of secondary data suggests that the distribution of building stock across end-
uses is similar in Idaho/Montana and Washington/Oregon across most end-uses, although 
retail and service end-uses represent a higher proportion of the total building stock in 
Idaho/Montana than in Washington/Oregon. It does not appear that the 2014 CBSA 
undercounts building square footage associated with universities, as it appears that the 
2009 CBSA did. 
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Appendix D. ACE Model Review Memo 


Memorandum 


To: Amy Webb, Project Manager 


From: Ryan Bliss, Research Into Action 


Date: April 16, 2015; Finalized May 6, 2015 


Re: ACE Model Review for BOC-E Initiative MPER #3 


As part of our activities to evaluate the Northwest Energy Efficiency Association’s (NEEA’s) 
Building Operator Certification Expansion (BOC-E) Initiative, Research Into Action has reviewed 
key input assumptions of the initiative’s Alliance Cost Effectiveness (ACE) Model. For MPER #1, 
we used data from surveyed BOC-trained operators in Washington and Oregon, together with 
secondary data to estimate the size of the building operator market, to generate recommended 
inputs to the model.52 In MPER #2, based on a comparison of the MPER #1 survey results with 
those from a new survey of non-BOC operators, we confirmed our earlier recommendations.53  


For MPER #3, we have estimated inputs to the ACE Model specifically for Idaho and Montana. 
We have estimated these inputs from a 2015 survey of the operations and maintenance (O&M) 
practices of building operators in Montana and Idaho with the Building Operator Certification 
(BOC) credential (“certified operators”), together with secondary data to estimate the size of the 
building operator market. We documented the market size estimate in a separate memorandum to 
NEEA.54  


Our estimates from MPER #1 continue to apply to Washington and Oregon, except that we have 
updated the estimated size of the Washington/Oregon building operator market. Table 29 shows 
the estimated input assumptions for the two subregions. Note that the estimated electricity 
savings for Idaho/Montana are similar to those for Washington/Oregon, but the estimated natural 
gas savings is about twice as great for the former than the latter.  


                                                 
52  BOC-Expansion Initiative Market Progress Evaluation Report #1, prepared for the Northwest Energy 


Efficiency Alliance by Research Into Action, August 21, 2013 and finalized April 24, 2014. Available at: 
http://neea.org/docs/default-source/reports/boc-expansion-initiative-market-progress-evaluation.pdf?sfvrsn=6. 


53  BOC-Expansion Initiative Market Progress Evaluation Report #2, prepared for the Northwest Energy 
Efficiency Alliance by Research Into Action, July 18, 2014 and finalized February 18, 2015. Available at: 
http://neea.org/docs/default-source/reports/neea-boc-e-mper-2-final.pdf?sfvrsn=8. 


54  Memorandum: Characterization of Idaho and Montana Building Operator Market. Submitted to NEEA on 
March 30, 2015, and revised on April 15, 2015. Available at: 
https://neeanet.neea.org/sites/programs/boce/Documents/BOC%20E%20MPER%203/BOC%20E%20MPER%2
03%20Market%20Characterization/NEEA%20BOC-
E%20MPER%203%20Market%20Characterization%20Memo.docx 
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Table 29: BOC-E ACE Model Estimated Key Input Assumptions for Washington/Oregon and Idaho/Montana 


Var. 
No.3 


 


Variable: Definition 


Input Assumptions 


Prior to 
MPER #1 
(Regional) 


Washington / Oregon1 Idaho / Montana2 


Total4 
BOC-


Influenced Total 
BOC-


Influenced 


KWH SAVINGS 


1a kWh/ft^2/year: Electric consumption per square foot. 16.7 15.5 11.1 


2a % savings: Percentage of savings for participating buildings. 2.50%5 4.27% 2.03% 6.27% 2.29% 


3a kWh-saved/ft^2/year: Consumption * % of savings. 0.418 0.662 0.315 0.710 0.254 


5a kWh/operator/year: Calculated savings per operator. 119,405 286,299   136,272 62,419 22,349 


THERM SAVINGS 


1b Therms/ft^2/year: Gas consumption per square foot. n/a 0.40 0.34 


2b % savings: Percentage of savings for participating buildings.  n/a  6.28% 3.58% 14.73% 8.01% 


3b Therms-saved/ft^2/year: Consumption * % of savings. n/a  0.025 0.014 0.050 0.027 


5b Therms/operator/year: Calculated savings per operator. n/a  10,899 6,218 4,384 2,384 


OTHER INPUTS 


4 ft^2/operator: Researched square footage per BOC operator. 286,000 432,768 87,931 


6 Number of operators: Total number of building operators.6 5,856 15,864 4,271 


6a BOC operators: Number of currently active BOC operators.7 1,263 1,140 303 


8 Years: Retirement rate. 5 No change 


9 Dollars: Any additional costs associated with having a 
certified building operator. 


$1,129.29 No change 


1 Based on MPER #1 results, except for number of operators (Variable 6) and BOC operators (Variable 6a), which we updated for MPER #3. See separate 
footnote for Variable 6.  


2 Based on MPER #3 results. 
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Table 29 notes, continued from previous page 


3 The variable numbers correspond to the numbering introduced in MPER #1. 


4 Total savings represent the combined savings of all reported O&M activities. BOC-influenced savings are the savings after applying the percentage 
influence of BOC training. Total minus BOC-influenced savings represent savings from efficiency actions that would have occurred in this population 
without BOC training. 


5 The 2.5% figure is a NEEA planning assumption based on a Northwest Power and Conservation Council estimate of electricity savings achievable through 
building operations. There was no similar source for gas savings.  


6 We updated the estimated number of Washington and Oregon operators for MPER #3, as documented in our Memorandum: Characterization of Idaho 
and Montana Building Operator Market (op. cit.).  


7 “Active” operators are those whose certifications are still in effect or have not been expired more than five years. 
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The rest of this memorandum describes the sources and methods we used to generate the 
recommended inputs. Where we already have described specific methods in detail elsewhere, we 
reference that source and summarize here. 


D.1. Sources 


The primary source for updating the former ACE Model inputs is a survey of Idaho and Montana 
BOC operators we conducted in February of 2015. This was a mixed-mode – online and 
telephone – survey of 70 Idaho and Montana BOC certificants to gather information about their 
operations and management practices, as well as workplace characteristics and certificants’ own 
perceptions and attitudes. For this review of ACE Model input assumptions, we primarily use 
data on work practices and workplace characteristics; we report on respondent perceptions and 
attitudes elsewhere. The other main source for updating estimates for the ACE model inputs is 
the Commercial Building Stock Assessment (CBSA)55 as described in more detail below. 


D.2. Methods and Results 


The following subsections describe how the evaluators used the above sources to address the 
ACE Model input assumptions and the results we obtained.  


Energy Consumption per Square Foot and Energy Savings (Variables 1-3 and 5) 


The Research Into Action team evaluated current measure savings assumptions using secondary 
research, the evaluation team’s extensive engineering experience with measure-specific data and 
program implementation, and survey research with BOC certificants. 


Survey of BOC Operators 


As described in detail in our market characterization memorandum,56 we conducted an online 
survey of building operators located in Montana and Idaho, using the same methodology as in 
MPER #1. We sent an initial email survey invitation and up to three reminders to a total of 418 
Idaho and Montana BOC-certified building operators in the BOC database for whom the 
database provided an email address and who the database did not identify as having left the 
workforce. This represented 70% of the 596 BOC-certified Idaho and Montana operators in the 
BOC database. A total of 70 operators completed the survey, 26% of all those with deliverable 
emails.  


This survey captured detailed data on facility system characteristics and operator activities across 
nine energy-using building systems: boilers, chilled-water systems, economizers and ventilation 


                                                 
55  2014 Northwest Commercial Building Stock Assessment: Final Report. Prepared by Navigant Consulting for the 


Northwest Energy Efficiency Alliance, December 16, 2014. 
56  Memorandum: Characterization of Idaho and Montana Building Operator Market , op. cit. 
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control, compressed air, fans and air distribution, domestic water heaters, lighting, pumps, and 
motors.  


Of the 70 survey respondents, 52 provided details about building characteristics and O&M 
practices, allowing us to calculate energy usage and savings values. Table 30 shows that the 18 
who did not provide O&M details were similar in most respects to those who provided the details 
and were included in the savings analyses. Note, however, that compared to those who were 
included in the savings analyses, those who were not included were less likely to report 
responsibility for boiler systems, which generate the majority of therm savings, and reported 
workplaces with somewhat more than half the floor area. Below, we discuss how we addressed 
this. 


Table 30: Comparison of Respondents Who Provided O&M Details with Those Who Did Not 


 Provided O&M Details 
(n = 52) 


Did Not Provide O&M 
Details (n = 18) 


Manages O&M staff 62% 78% 


Does O&M work 92% 94% 


Works in standalone building 31% 33% 


Responsible for:   


Boiler systems 100% 67% 


Economizers and ventilation control 96% 94% 


Fans & air distribution system 98% 94% 


Chilled water system 73% 61% 


Domestic water heating 96% 100% 


Lighting 96% 94% 


Pumps 98% 100% 


Compressed air 71% 67% 


Motors 98% 100% 


Has received non-BOC technical training in past five years 65% 50% 


Has recommended BOC training to others 77% 72% 


Mean number of years working in O&M 13.8 14.6 


Mean facility size (square feet) 474,929 271,807 


Analysis Approach 


The engineering team used engineering analyses, together with a savings database built from 
extensive retrocommissioning evaluation experience, to calculate the energy savings (kWh and 
therms) that would result from respondent’s self-reported O&M practices. The assigned savings 
values were percentages of baseline buildingwide energy consumption that the practices would 
produce.  
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The engineering team then used data on building size, end-use type, and climate zone to estimate 
each building’s baseline energy consumption – what it would consume if operators used standard 
building operations practices. By applying the building-specific savings percentages to the 
baselines, the engineering team was able to calculate the total energy savings (kWh and therms) 
for each building. For each fuel type, the summed energy savings across all buildings, divided by 
the summed baseline consumption, represented the mean energy savings. 


We adjusted each respondent’s savings based on the rated influence of BOC training on 
participant activities. Respondents rated the influence of the BOC training on O&M activities 
relating to each equipment type for which they were responsibile, using a scale from 0 to 10. We 
converted influence ratings into a 0% to 100% influence score (where a rating of 1 indicates 10% 
influence, 2 indicates 20% influence, and so forth). We then multiplied each respondent’s 
calculated savings for each equipment type by the appropriate influence percentage. 


We identified outliers based on calculated therm and kWh savings percentages. Since 
respondents reported responsibility for varying numbers of equipment types, we identified 
outliers for each equipment type and excluded respondent from fuel-specific savings analyses if 
any of the equipment-specific savings values for a fuel type were outliers. In total, we excluded 
one respondent from both kWh and therm savings. 


We document the above approach in greater detail in MPER #1 and MPER #2. 


Results 


From the above methods, we calculated that, on average, buildings with BOC operators in the 
sample use 6.27% less electricity and 14.73% less natural gas than their buildings would use 
under standard building operations practices. Based on the surveyed operators’ ratings of how 
much BOC training influenced their O&M practices, we calculated that the BOC training is 
responsible for a reduction in the buildings’ electricity consumption by 2.29% and a reduction in 
the buildings’ natural gas consumption by 8.01%. 


The above gas savings figures may somewhat over-estimate the actual therm savings. While all 
of the 52 respondents who provided O&M details practices reported responsibility for boilers, six 
of the other 18 said they did not have responsibility for boilers. Boilers accounted for 80% of 
total therm savings, so if those 18 respondents had provided O&M data and been included in the 
savings analyses, it is likely they would have brought the mean savings level down somewhat. 


We attempted to estimate what the overall mean savings might have been had those 18 
respondents been included in the analysis. We assumed essentially the same level of O&M rigor 
as the other 52 respondents. Thus, assuming comparable facility sizes, 12 of the 18 would have 
had the mean therm savings calculated from the other 52 respondents, six of them would have 
had 20% of that mean (because they did not get boiler savings), and all would have the mean 
baseline consumption of the other 52 respondents. However, the mean facility size for these 18 
respondents was 57% of that for the other 52 respondents, so we multiplied the summed savings 
and summed baseline by 57%. The above is summarized in the following equations: 
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(1) ((mean savings for 52 respondents with O&M data * 12) +  
(mean savings for 52 respondents with O&M data * 20% * 6)) * 57% 


(2) mean baseline consumption for 52 respondents with O&M data * 18 * 57% 


Adding the estimated additional savings and baseline consumption for the 18 respondents to 
those for the other 52 resulted in an estimated mean total therm savings of 14.08%, and mean 
BOC-influenced therm savings of 7.73%, compared to the initial analyses of 14.73% and 8.01%, 
respectively.  


Given that the above exercise makes assumptions about the level of O&M rigor of those who did 
not answer the O&M questions and that it did not decrease the mean savings percentage by very 
much, we recommend using the estimated input assumptions as initially calculated. 


 Number of Operators in the Market (Variable 6) 


For 2015, we used the same approach to estimate the operator population as for MPER #2. We 
divided the estimated mean square feet of building space per operator in buildings of at least 
50,000 square feet into the total estimated building square footage for that tier and multiplied the 
product by 75%. We assumed that 3% of the buildings greater than 5,000 and less thant 50,000 
square feet have one operator each. We calculated separate estimates for the two subregions –
Idaho/Montana and Washington/Oregon – using inputs specific to each subregion. 


We used data from the 2014 CBSA to update our calculations of the total buiding square footage 
in the large tier and the total number of buildings in the small tier for the two subregions.57  


We calculated the mean square feet per operator for Idaho/Montana from our survey of Montana 
and Idaho building operators. As before, we applied weights to the individual cases to adjust for 
the fact that the distribution of workplace sizes in the survey sample differed from that in the 
population. Of the 73 survey respondents, 63 reported both building square footage and the 
number of O&M staff that currently work at their workplace.  


We used the 2014 CBSA data to create new data weights to update our estimate of the mean 
square feet per operator for Washington/Oregon from our previously collected survey data from 
records from MPER #1 and MPER #2 operator surveys. Each record in the combined data set of 
314 certified (n = 212) and non-certified operators (n = 102) provided workplace square footage 
and number of O&M staff employed for a single, unique workplace. 


For each record in each dataset (Washington/Oregon and Idaho/Montana), we calculated the 
building square footage per building operator employed. For each dataset, we then calculated the 
number of square feet per operator for each record and eliminated any outliers using the same 


                                                 
57  The 2014 CBSA does not show building counts and square footage by state and end-use. NEEA staff used data 


from by the U.S. Bureau of Labor Statistics to allocate CBSA estimates of regional building counts and square 
footage among the four states for all end-uses except hospitals and universities. We allocated the regional 
counts and totals for those end-uses based on each state’s share across all end-uses. 
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approach used in MPER#1. In calculating the mean square feet per operator in each dataset, we 
applied weights to the individual responses to adjust for the fact that the distribution of reported 
workplace sizes in the survey dataset differed from the distribution in the population (Table 31). 


Table 31: Weights to Adjust for Sample-Population Differences in the Distribution of Workplace Size 


Workplace Size 
(Square Feet) 


Percent of 
Population 


(2014 CBSA)* 


Washington/ Oregon Idaho/ Montana 


Percent of 
Sample Weight 


Percent of 
Sample Weight 


50,001 to 500,000 99% 55% 1.81 79% 1.26 


Over 500,000 1% 45% 0.02 21% 0.04 


Total 100% 100% n/a 100% n/a 


* The population distribution was approximately the same for both Washington/Oregon and Idaho/Montana. 


Applying the above weights to the samples produced means of 77,721 square feet per operator in 
the large tier for Washington/Oregon and 30,374 square feet per operator for Idaho/Montana.  


Dividing the above mean square footage per operator values into the total large-tier square 
footage in each subregion – about 1.426 billion square feet in Washington/Oregon and about 154 
million square feet in Idaho/Montana, and multiplying the product by 75% (the assumed 
percentage of building space with in-house operators) produced estimates of 13,759 and 3,799 
operators, respectively, in the large tier. 


The 2014 CBSA showed 85,898 buildings in the small (5,001 to 50,000 SF) tier – 70,168 in 
Washington/Oregon and 15,730 in Idaho/Montana. Assuming 3% of those buildings have one 
building operator produces estimates of 2,105 and 472 operators, respectively, in that tier.  


Table 32 shows the revised estimated size of the regional building operator market resulting from 
the above methods. We document our methods in greater detail in our market characterization 
memorandum.58  


 


                                                 
58  Memorandum: Characterization of Idaho and Montana Building Operator Market. Op. cit. 
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Table 32: Estimated Size of Regional Building Operator Market, Using Combined Certified and Non-
certified Operator Dataset 


Size Tier  
(Square Feet) 


How Number of Operators in Tier is 
Calculated 


Number of Operators  


Region 
Washington 


/ Oregon 
Idaho / 


Montana 


Large (> 50,000) Total area of buildings in tier… 1,579 B 1.426 B 154 M 


…divided by square feet per operator (77,721) 
times 75% 17,558 13,759 3,799 


Small  
(5,001 to 50,000) 


Number buildings in tier… 85,898 70,168 15,730 


…times three percent 2,577 2,105 472 


Total 20,135 15,862 4,271 


Mean Square Feet per BOC Operator (Variable 4) 


We also used data from the BOC certificant survey to estimate mean square feet of facility area 
per active BOC-credentialed operator in Montana and Idaho. As when calculating the mean 
square footage for all operators, each unique facility in the survey sample represented a single 
data point.  


Calculating the mean square feet of facility area per BOC-credentialed operator was more 
straightforward than calculating the comparable figure for all operators. The surveyed operators 
reported the number of BOC-credentialed operators employed at their workplace. For each 
respondent that reported both facility size and the number of BOC operators (n = 58), we 
calculated the square feet per BOC operator.  


We then calculated the simple, unweighted mean of those 58 records. We did not consider it 
necessary to apply data weights in this case because we are extrapolating the sample results to 
the population of BOC operators and the survey sample was representative of the population on 
key parameters, as documented in our market characterization memorandum.59 


The above methods produced a mean of 87,931 square feet per BOC operator in Idaho and 
Montana. 


Retirement Rate (Variable 8) 


For MPER #1, to assess the reasonableness of the five-year measure life for BOC savings, we 
examined the correlation between kWh and therm savings, on one hand, and length of time since 
certification and since last year of certification. None of the correlations was statistically 


                                                 
59  Memorandum: Characterization of Idaho and Montana Building Operator Market. Op. cit. 
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significant, which indicates no evidence of a reduction in the amount of savings over time. Based 
on that finding, we recommended maintaining the retirement criterion (BOC “measure life”) at a 
minimum of five years from the year that certification expires. 


We repeated the correlation analyses with the new savings data for Idaho and Montana operators. 
Again, we found no statistically significant correlations. Therefore, we continue to recommend 
maintaining the retirement criterion (BOC “measure life”) at a minimum of five years from the 
year that certification expires. 


Additional Costs Associated with Certification (Variable 9) 


For MPER #1, implementation staff provided documentation of the cost assumptions. Based on 
our review of that documentation, we determined the costs were reasonable and did not 
recommend any changes. We found no reason to review the cost assumptions for the current 
MPER. 
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Appendix E. BOC Certificant Survey Instrument 


Thank you for agreeing to take this survey! Please read each question carefully and select the 
response that best represents your experience. If you are not sure about any answer, please 
provide your best guess - that is much better than having no information! 


In multiple choice questions, please try to choose one of the options we have provided. However, 
we realize that often the responses we provided are not sufficient, so we have included “other” 
options where you can provide a brief explanation if you wish. 


E.1. Screening 


First, we have just a few questions about your role in your company or organization’s building 
operations and maintenance, or O&M, and about your workplace in general. 


By O&M, we are referring to operating, maintaining, or repairing HVAC, life safety, electrical, 
or plumbing systems, or performing general building maintenance to optimize equipment 
performance and maintain the building’s operability. 


[ASK ALL A1-A5] 


A1. Which of the following best describes your responsibilities? 
()  I am in charge of or manage other employees who perform building operations 


and maintenance services and I also perform building operations and maintenance 
myself 


()  I am in charge of or manage other employees who perform building operations 
and maintenance services but I do not perform building operations and 
maintenance myself 


()  I am not the only employee who performs building operations and maintenance 
services but I am not in charge of other building operations and maintenance 
employees  


()  I am the only employee who performs building operations and maintenance 
services for my employer 


()  I am not involved in managing or performing building operations and 
maintenance SKIP TO TERMINATION SECTION 


A2. Which of the following describe your job or are included in your job title? (Please check 
all that apply.) 
[]  Property or facility director, manager, or supervisor 
[]  Custodial Manager or Supervisor  
[]  Other manager, team leader, supervisor position 
[]  Custodian/Custodial staff 
[]  Engineer 
[]  Electrician or other mechanical/technical staff 
[]  General contractor 
[]  Other – please specify: ____________________ 
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A3. About how many years have you been employed in building operations and maintenance? 
() Less than one year in the O&M field  
() Number of years (please enter only a numeral)___________ 


A4. Which of the following best describes your workplace?  
()  I work mainly in a single standalone building   
()  I work mainly in a single building that is part of a campus or complex of buildings 


in a central location 
() I work in more than one building in a complex of buildings in a central location 
() I work in multiple buildings that are in separate locations  
() Other environment ____________________  
() I’m not sure   


A5. Does your business or organization provide operations and maintenance services to other 
businesses and buildings? 
()  Yes  
()  No 


[ASK A6 AND A7 IF A1 <> 4] 


A6. About how many operations and maintenance staff work at your workplace, other than 
yourself? That would include any employees who are responsible for the operations and 
maintenance of energy-using equipment.  YOUR BEST GUESS IS FINE  
() ___________ (please enter only a numeral) 


A7. And how many of those [PIPE IN A6 RESPONSE] have the Building Operator Certification 
(BOC) credential? YOUR BEST GUESS IS FINE 
() All of them 
() Not all – number of O&M staff that are BOC certified___________ (please enter 


only a numeral) 


[ASK A8 IF A1=4 (SOLE O&M EMPLOYEE)] 


A8. In the following table, for each equipment type, please tell us whether or not your 
responsibilities include that equipment type. By responsibility, we mean either operating 
or maintaining that equipment.  
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System Q No. Equipment or System Type 


Do you have 
responsibility for this 


equipment type? 


1 Boiler system () Yes   () No 


3 Economizers & ventilation controls () Yes   () No 


5 Fans & air distribution system  () Yes   () No 


2 Chilled water system () Yes   () No 


6 Domestic water heating () Yes   () No 


7 Lighting () Yes   () No 


8 Pumps () Yes   () No 


9 Motors () Yes   () No 


4 Compressed air system () Yes   () No 


 


[ASK A9 IF A1<>4 (NOT SOLE O&M EMPLOYEE)] 


A9. We would like to understand how the building operations staff is organized at your 
workplace. Again, that would include any employees who are responsible for the 
operations and maintenance of energy-using equipment. In the following table, for each 
equipment or system type, please tell us: 


a. how many operators in your work place other than yourself have responsibility for 
that equipment, and 


b. of those operators other than yourself with responsibility for that equipment, how 
many have the BOC credential and  


c. how many report to you, if any.  
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System 
Q No. 


Equipment or System Type 


Item asked IF 
“YES” was 
selected in 


A8… 


How many O&M 
staff, besides 
yourself, have 
responsibility? 


How many 
(besides 
yourself) 


have BOC 
credential? 


How many 
report to 


you, if any? 


1 Boiler system IF A8.1 = 1 [Numeric] [Numeric] [Numeric] 


3 Economizers & ventilation 
controls 


IF A8.2 = 1 [Numeric] [Numeric] [Numeric] 


5 Fans & air distribution system  IF A8.3 = 1 [Numeric] [Numeric] [Numeric] 


2 Chilled water system IF A8.4 = 1 [Numeric] [Numeric] [Numeric] 


6 Domestic water heating IF A8.5 = 1 [Numeric] [Numeric] [Numeric] 


7 Lighting IF A8.6 = 1 [Numeric] [Numeric] [Numeric] 


8 Pumps IF A8.7 = 1 [Numeric] [Numeric] [Numeric] 


9 Motors IF A8.8 = 1 [Numeric] [Numeric] [Numeric] 


4 Compressed air system IF A8.9 = 1 [Numeric] [Numeric] [Numeric] 


E.2. Training & Certification 


[ASK ALL B1] 


B1. In the past five years, have you received other technical training or certification(s) related 
to building operations and maintenance that was not provided by BOC? 
()  Yes 
()  No 
()  DK 


[ASK Error! Reference source not found. IF B1 = 1 (YES)] 


B2. Please select which non-BOC operations, maintenance, or facilities professional 
organizations provided training for you. (SELECT ALL THAT APPLY.) 
()  International Facilities Management Association (IFMA) 
()  International Association of Lighting Management Companies (NALMCO) 
()  National Association of Power Engineers 
()  BOMI International 
()  Green Building Initiative 
()  BOMA 
()  Association for Facilities Engineering 
()  ASHRAE 
()  American Trainco 
()  Association of Energy Engineers (AEE) 
() Other training organization/certificate – specify: _____________ 


[ASK B2_1 IF B1, 1 IS SELECTED] 



http://ifma.org/professional-development

http://www.nalmco.org/

http://www.napedc1.org/pdf/2010%20SpringCatalog.pdf

http://www.bomi.org/

https://www.americantrainco.com/Register.aspx

http://www.aeecenter.org/seminars
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B2_1 Did you receive “Certified Facility Manager” training from International Facilities 
Management Association? 


()  Yes 
()  No 


[ASK B2_1 IF B1, 2 IS SELECTED] 


B2_2 From the list below, please select the training or certification you completed.  (SELECT 
ALL THAT APPLY) 


() Certified Apprentice Lighting Technician (CALT) 
() Certified Senior Lighting Technician (CSLT) 
() Certified Lighting Management Consultant (CLMC) 
() Certified Sustainable Lighting Consultant (CSLC) 


[ASK B2_1 IF B1, 3 IS SELECTED] 


B2_2 From the list below, please select the training or certification you completed.  (SELECT 
ALL THAT APPLY) 


() Basic Boiler Operator Certification 
() Advanced Boiler Operator Certification 
() A/C Refrigeration Operator Certification 
() Gas Turbine & Cogeneration 
() Water Treatment 
() Refrigeration & AC Plant Operation 
() Boiler Plant Operation (Basic) 
() Boiler Plant Operation (Advanced) 


[ASK B2_1 IF B1, 4 IS SELECTED] 


B2_2 From the list below, please select the training or certification you completed.  (SELECT 
ALL THAT APPLY) 


() Buildings System Technician (SMT) 
() Building Systems Maintenance Certificate (SMC) 
() Property Administrator Certificate (PAC) 
() Facilities Management Certificate(FMC) 
() High-Performance Certificate (HP) 


[ASK B2_1 IF B1, 5 IS SELECTED] 


B2_2 From the list below, please select the training or certification you completed.  (SELECT 
ALL THAT APPLY) 


() Green Globes Professional (GGP) 
() Green Globes Assessor (GGA) 
() Guiding Principles Compliance Professional (GPCP) 
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[ASK B2_1 IF B1, 6 IS SELECTED] 


B2_2 From the list below, please select the training or certification you completed.  (SELECT 
ALL THAT APPLY) 


() BOMA 360 Performance Program 
() BOMA Energy Efficiency Program (BEEP) 
() BOMA Sustainable Operations Series 


[ASK B2_1 IF B1, 7 IS SELECTED] 


B2_2 From the list below, please select the training or certification you completed.  (SELECT 
ALL THAT APPLY) 


() Certified plant engineer 
() Certified plant maintenance manager 
() Certified plant supervisor 
() Government operator of high performance buildings 


[ASK B2_1 IF B1, 8 IS SELECTED] 


B2_2 From the list below, please select the training or certification you completed.  (SELECT 
ALL THAT APPLY) 


() Building energy assessment professional 
() Building energy modeling professional 
() Commissioning process management professional 
() Healthcare facility design professional 
() High performance building design professional 
() Operations and performance management professional 


[ASK B2_1 IF B1, 9 IS SELECTED] 


B2_2 From the list below, please select the training or certification you completed.  (SELECT 
ALL THAT APPLY) 


() Mechanical/Industrial 
() HVAC 
() Electrical 
() Plant management  


[ASK B2_1 IF B1, 10 IS SELECTED] 


B2_2 From the list below, please select the training or certification you completed.  (SELECT 
ALL THAT APPLY) 


() Certified Energy Manager (CEM) 
() Certified Energy Manager in Training (CEIT) 
() Certified Building Commissioning Professional (CBCP) 
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() Certified Lighting Efficiency Professional (CLEP) 
() Existing Building Commissioning Professional (EBCP) 
() Certified Business Energy Professional (BEP) 
() Certified Energy Auditor (CEA) 


[ASK ALL B3-B5] 


B3. Which of the following are true of your company? Your company... (SELECT ALL 
THAT APPLY) 
[] ...encourages O&M-related certification for building O&M staff that do not have 


such certification  
[] ...pays at least some of the costs associated with O&M-related certification 
[] ...allows O&M staff to attend O&M-related training during paid working hours  
[] None of the above 
[] Don’t know  


B4. Are you authorized to make decisions about training for O&M staff at your work place? 
()  Yes 
()  No 
()  I don’t recall 


B5. Are you aware that some utility companies offer to pay part of the cost of BOC tuition? 
()  Yes 
()  No 
()  Not sure – I may have heard about it 


[ASK B6 IF B4 = 1 (YES)] 


B6. How likely are to authorize additional staff to attend BOC training in the next two years 
if your utility paid the following portion of the cost of tuition?  
 


  Not at all likely Somewhat likely Very likely I don’t know 


1 0% of the cost () () () () 


2 25% of the cost () () () () 


3 50% of the cost () () () () 


4 75% of the cost () () () () 


[ASK B7 IF B6.4 = “Not at all likely” or “Somewhat likely”] 


B7. You indicated you were not very likely to authorize additional staff to attend BOC 
training in the next two years even if your utility paid 75% of the cost. Why is that? 
(SELECT ALL THAT APPLY) 
[]  Cost would still be a barrier 
[]  It keeps staff out of work for too much time 
[] The class schedule is inconvenient 
[]  All O&M staff currently have the needed skills 
[]  Other (specify): _____ 
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[ASK B8 IF Error! Reference source not found. <> 1 (YES) AND Error! Reference source 
not found. = 1 (YES)] 


B8. Have you ever discussed utility subsidies for BOC tuition with the person(s) who are 
responsible for making training decisions in your company? 
()  Yes 
()  No 
()  I don’t recall 


[ASK B9 IF B8 <> 1 (YES)] 


B9. To the best of your knowledge, do the person(s) who are responsible for making training 
decisions in your company know about utility subsidies for BOC tuition? 
()  Yes, to the best of my knowledge, they know about it 
()  No, to the best of my knowledge, they don’t know about it 
()  I don’t know whether or not they know about it 


[ASK B10 IF EITHER (CERTIFICATION LAPSED AND HAVE NEVER RENEWED) OR 
(RECENTLY CERTIFIED, NOT YET UP FOR RENEWAL)] 


B10. Are you aware that maintaining BOC certification requires annual renewal?  


()  Yes 


()  No 


()  I don’t know (comment if desired)_________________________________ 


[ASK B11 IF (CERTIFICATION HAS BEEN LAPSED AT LEAST TWO YEARS] 


B11. Are you aware that if you have let your BOC certification lapse, you can still renew your 
certification by making up the outstanding points and fees?  


()  Yes 


()  No 


()  I don’t know (comment if desired)_________________________________ 


[ASK B12 IF EITHER (CERTIFICATION LAPSED AND HAVE NEVER RENEWED) OR 
(RECENTLY CERTIFIED, NOT YET UP FOR RENEWAL)] 


B12. Do you plan to renew your BOC certification? 


() Yes 


()  No 
()  I don’t know 
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[ASK B13 IF B12 <> 1 (YES)] 


B13. Why do you think you may not renew your BOC certification? 


__________________________________________________ [TEXT BOX] 


[ASK ALL B14] 


B14. Which of the following are true of your company regarding maintenance (renewal) of 
O&M-related certifications? Your business ... (SELECT ALL THAT APPLY) 
[]  ...encourages building O&M staff to maintain O&M-related certifications 
[]  ...pays fees for continuing education classes needed to maintain O&M-related 


certifications 
[]  ...pays at least some of the expenses associated with maintenance of O&M-related 


certification  
[]  ...allows staff to attend continuing education classes needed to maintain O&M-


related certifications during paid working hours 
()  None of the above   


[ASK B15 AND B16 IF ATTENDED BOC BUT DID NOT GET CERTIFIED] 


B15. Our records indicate that you attended the BOC training, but did not get certified. Which 
of the following things have happened as a result of your BOC training? (SELECT ALL 
THAT APPLY) [ITEMS RANDOMIZED ON PRESENTATION] 
[]  Improved work performance 
[] More autonomy at work 
[]  Increased work responsibilities 
[]  Increased authority over other staff 
[]  Increased pay 
[]  Greater role in building operations and management decisions 
[]  Greater recognition from my work superiors 
[]  Greater ability to find other employment if I want to 
[]  Other – please, specify:______________ 
()  No benefits that I can think of 


B16. Why did you decide not pursue full BOC certification? 


__________________________________________________ [TEXT BOX] 


[ASK B17 AND B18 IF CERTIFIED] 


B17. Which of the following things have happened as a result of your BOC certification? 
(SELECT ALL THAT APPLY) [ITEMS RANDOMIZED ON PRESENTATION] 
[]  Improved work performance 
[] More autonomy at work 
[]  Increased work responsibilities 
[]  Increased authority over other staff 
[]  Increased pay 
[]  Greater role in building operations and management decisions 
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[]  Greater recognition from my work superiors 
[]  Greater ability to find other employment if I want to 
[]  Other – please, specify:______________ 
()  No benefits that I can think of 


B18. Which of those things do you think would still have happened if you had taken the BOC 
training but had not gotten the BOC certification? (SELECT ALL THAT APPLY) 
[DISPLAY ONLY ITEMS SELECTED IN B17] 
[]  Improved work performance 
[] More autonomy at work 
[]  Increased work responsibilities 
[]  Increased authority over other staff 
[]  Increased pay 
[]  Greater role in building operations and management decisions 
[]  Greater recognition from my work superiors 
[]  Greater ability to find other employment if I want to 
[]  Other – please, specify:______________ 
()  No benefits that I can think of 


[ASK ALL B19] 


B19. Have you recommended BOC training to anyone else? 
() Yes 
()  No 
()  I don’t recall 


[ASK B20 IF B19 = 1 (YES)] 


B20. Who have you recommended BOC training to? (SELECT ALL THAT APPLY) 
() Coworkers 
() My employer(s), manager(s), or supervisor(s) 
() Other O&M workers outside of my company 
() Other building or business owners 
() Other (please describe): _____________ 


[ASK B21 IF A1<>4 (SOLE O&M EMPLOYEE) AND A7<>1 (ALL O&M STAFF HAVE 
BOC)] 


B21. To what degree have you transferred knowledge gained from your BOC training to other 
operations or maintenance staff? 
()  To a very great degree 
()  To a large degree 
()  Somewhat 
()  To a small degree 
()  Not at all 
()  Don’t Know 
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E.3. Working Environment & Employee Profile 


[ASK C1 IF A4 = 2 OR 3]  


C1. You said you worked in a complex of buildings. How many buildings are in the complex 
you work in?  
() Two or three  
() Four or five  
() Six to 10  
() More than 10  
() Other response  ____________________ 
() I’m not sure  


[ASK C2 IF A4 = 3 OR 4] 


C2. How many buildings do you work in?  
() Two or three  
() Four or five  
() Six to 10  
() More than 10  
() Other response  ____________________ 
() I’m not sure  


[ASK ALL C3]  


C3. How many total square feet of conditioned space do the building or buildings you work 
in have?  (By ‘conditioned’ we mean that the space is reached by the facility’s heating or 
air conditioning methods and excludes garages, decks, plazas, patios, and so forth.)  
___________total square feet (please provide your best guess to the nearest 10,000 


square feet) 
() Don’t know or not sure 


[ASK C4 IF C3 = DON’T KNOW OR NOT SURE] 


C4. Which of the following size ranges do the building or buildings you work in fall in? 
(Again, we are asking only about heated or air conditioned space, excluding garages and 
outdoor areas.) 
() Up to 5,000 square feet  
() 5,001 to 20,000 square feet  
() 20,001 to 50,000 square feet  
() 50,001 to 75,000 square feet  
() 75, 001 to 100,000 square feet  
() 100,001 to 500,000 square feet  
() More than 500,000 square feet  
() I’m not sure  
() Other response  ____________________ 


[ASK ALL C5]  
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C5. Which of the following best describes your organization’s type of business? 
() Office  
() Retail  
() Grocery  
() K-12 School 
() College/University 
() Restaurant  
() Healthcare / Hospital / Medical  
() Warehouse  
() Industrial / Process  
() Hotel / Motel  
() Residential / Apartment  
() Government  
() Mixed Use 
() Property Management and Facility Services  
() Other – please, specify:___________________ 


E.4. Building Operations & Maintenance 


[DISPLAY FOLLOWING TEXT IF CONTRACT SERVICES EMPLOYEE (A5 = 1, Yes)] 


Now we would like to learn about your organization’s operations and maintenance, or 
O&M practices, including practices of those working under your supervision. Unless 
otherwise specified, please focus on your practices over the past year. If you have worked 
in buildings for multiple clients, please focus on your typical practices. 


[DISPLAY FOLLOWING TEXT IF IN-HOUSE EMPLOYEE (A5 = 2, No)] 


Now we would like to learn about your organization’s operations and maintenance, or 
O&M practices, including practices of those working under your supervision. Unless 
otherwise specified, please focus on your practices over the past year. 


[DISPLAY BOILER SECTION (F1 TO F14) ONLY IF RESPONSIBILITY FOR BOILER 
INDICATED IN A8; OTHER DISPLAY/SKIP INSTRUCTIONS WITHIN THIS SECTION 
MAY APPLY] 


Please tell us about your work with boilers, including the work of others you supervise. 


[DISPLAY FOLLOWING TEXT IF RESPONSIBLE FOR BOILER AND A5 = 1] 


If you have worked for multiple clients, please focus on your typical practices. 


[ASK ALL RESPONSIBLE FOR BOILERS] 


F1. Please provide some information about the boiler: (Please provide your best guess if you 
are not sure) 


Fuel 
Efficiency Boiler Product 


Other 
Boiler 


Rated 
Heating Fuel Type 


Other 
Fuel 
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(%) Product Input Type 


0-100 Hot water  
Steam  
Other  
Don’t know  


Text Numeric Natural Gas  
Oil  
Propane  
Electricity  
Other  
Don’t know  


Text 


F2. How frequently do you or someone working under your supervision perform the 
following maintenance activities? 


 Frequency 


 Check boiler supply and return temperatures 
 Check boiler stack temperature 


1=At least once a day  
2=At least once a week  
3=At least once a month  
4=Less than once a month  
5=Only as needed  
6=Never have done  
Don’t Know  


F3. And how about...? 


 


1=At least 
once a 
quarter  


 


2=2-3 
times a 


year  
 


3=About 
once a 


year  
 


4=Less 
than once 


a year  
 


5=Only as 
needed  


 
6=Never 


have done  


Don’t 
Know  


 


Check 
combustion 
efficiency  


       


F4. And the following...? 


 
1=At least 


once a year  
4=Less than 
once a year  


5=Only as 
needed  


6=Never 
have done  


Don’t 
Know  


Check for corrosion or scaling       


Clean fire tubes       


Check and clean heat exchangers       


Replace leaking tubes       


Inspect insulation on piping and boilers       


Clean/replace fuel oil burner tip       


Calibrate sensors       


Inspect steam traps       


F5. Have you implemented hot water reset or cutout controls for any of the boilers at your 
facilities?  
() Yes  
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() No  
() I don’t know  


[DISPLAY F6 IF F5 = YES] 


F6. Is the hot water temperature reset based on outdoor air temperature?  
() Yes  
() No  
() I don’t know  


[DISPLAY F7 TO F8 IF F6 = YES] 


F7. What are the high and low hot water temperature set points, in degrees Fahrenheit (°F)? 
High Temp Set Point (°F)  
Low Temp Set Point (°F)  
Other response  


F8. At what OUTDOOR air temperatures (°F) do hot water temperatures change and does the 
system shut down? 
Other response  
OUTDOOR air temperatures (°F) at which hot water temperatures change  
OUTDOOR air temperature (°F) at which the system shuts down  


[ASK ALL RESPONSIBLE FOR BOILERS] 


F9. How often do you perform boiler tune-ups? 
() At least once per year  
() Less than once per year  
() Never  
() Other response  ____________________ 
() As needed  


F10. What do you typically do as part of a boiler tune-up? (Check all that apply) 
[] Measure flue gas oxygen content  
[] Measure flue gas carbon monoxide content  
[] Measure flue gas combustibles content  
[] Measure flue gas emissions content (NOx)  
[] Measure flue flow rate  
[] Measure flue gas temperature  
[] Measure steam flow rate (if steam boiler)  
[] Adjust combustion control positioning to achieve desired combustion 


characteristics (targets will generally be in accordance with Manufacturer’s 
Specifications)  


[] Document pre- and post-tune-up conditions as well as any modifications/repairs 
made  


[] Other – specify:  ____________________ 


F11. What instrumentation do you use in evaluating boiler operating conditions? (Check all 
that apply) 
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[] Portable combustion analyzer  
[] Infrared thermometer (temperature gun)  
[] Thermocouple Probe  
[] Other – specify:  ____________________ 


F12. How often do you calibrate boiler controls? 
() At least annually  
() Every one to two years  
() Less frequently than every two years  
() Never  
() Other response  ____________________ 
() As needed  


F13. Have you implemented any energy-saving modifications to boiler equipment scheduling? 
If so, what were they? 
() Yes (please describe)  ____________________ 
() No  
() Other response  ____________________ 


F14. Have you implemented any other boiler or steam-system-related O&M measures that we 
have not asked about yet? If so what were they? 
() Yes (please describe)  ____________________ 
() No  
() Other response  ____________________ 


 


[END OF BOILER SECTION]  


[DISPLAY CHILLED WATER SECTION (F15 TO F23) ONLY IF RESPONSIBILITY FOR 
CHILLED WATER SYSTEM INDICATED IN A8; OTHER DISPLAY/SKIP INSTRUCTIONS 
WITHIN THIS SECTION MAY APPLY] 


Please tell us about your work with chilled water systems, including the work of others you 
supervise. 


[DISPLAY FOLLOWING TEXT IF A5 = 1] 


If you have worked for multiple clients, please focus on your typical practices. 


[ASK ALL RESPONSIBLE FOR CHILLED WATER] 


F15. What is the nominal cooling capacity of the chiller(s), EITHER in tons OR BTU/hr of 
input? (Please record one or the other) 
() BTU/hr  ____________________ 
() Other response  ____________________ 
() I don’t know  
() Tons  ____________________ 
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F16. What is the chiller system’s rated operating efficiency? (Provide as many of these as you 
easily can) 
Design efficiency  %  
Coefficient of Performance (CoP) %  
Integrated part-load value (IPLV) %  
Non-standard part-load value (NPLV)  %  
Other response  


F17. What O&M practices have you implemented to optimize chiller performance? 


F18. Have you implemented chilled-water reset controls at any of your facilities?  
() Yes  
() No  
() I don’t know  


[DISPLAY F19 TO F20 IF F18 = YES] 


F19. What is the normal chilled-water operating temperature (°F) during peak cooling season? 
() Temperature (°F)  ____________________ 
() Other response  ____________________ 
() I don’t know  


F20. By how many degrees (°F) is temperature offset? 
() Other response  ____________________ 
() Degrees (°F)  ____________________ 
() I don’t know  


[ASK ALL RESPONSIBLE FOR CHILLED WATER] 


F21. Do any of your facilities feature cooling towers? 
()  Yes 
()  No 
()  Don’t know 


[DISPLAY F22 IF F21 = YES] 


F22. Have you implemented condenser water supply temperature reset controls at any of these 
facilities? 
() Yes  
() No  
() Other response  ____________________ 


[ASK ALL RESPONSIBLE FOR CHILLED WATER] 


F23. Have you implemented any other chilled-water system-related O&M measures that we 
have not asked about yet? If so, what were they? 
() Yes (please describe)  ____________________ 
() No  
() Other response  ____________________ 
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[END OF CHILLED WATER SECTION]  


[DISPLAY ECONOMIZERS AND VENTILATION CONTROL SECTION (F24 TO F35) 
ONLY IF RESPONSIBILITY FOR ECONOMIZERS AND VENTILATION CONTROL 
INDICATED IN A8; OTHER DISPLAY/SKIP INSTRUCTIONS WITHIN THIS SECTION 
MAY APPLY] 


Please tell us about your work with economizers and ventilation control, including the work of 
others you indicated. 


[DISPLAY FOLLOWING TEXT IF A5 = 1] 


If you have worked for multiple clients, please focus on your typical practices. 


[ASK ALL RESPONSIBLE FOR ECONOMIZERS AND VENTILATION CONTROL] 


F24. Have you installed carbon monoxide (CO) based ventilation controls at any of your 
facilities?  
() Yes  
() No  
() Other response  ____________________ 


F25. Have you evaluated the amount of outside air supplied by the central HVAC system at 
any of your facilities? 
() Yes  
() No  
() Other response  ____________________ 


F26. Do any of your facilities have HVAC systems equipped with air-side economizers? 
() Yes  
() No  
() I don’t know  


[DISPLAY F28 TO F31 IF F27 = YES] 


F27. Have you added air-side economizers to any of the HVAC systems at your facilities?  
() Yes  
() No  
() Other response  ____________________ 


F28. Have you repaired inoperable pre-existing air-side economizers? If so, how did you do it? 
() Yes - please briefly describe how  ____________________ 
() No  
() Other response  ____________________ 


F29. Have you done anything to optimize pre-existing air-side economizers? If so, what did 
you do? 
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() Yes (please briefly describe)  ____________________ 
() No  
() Other response  ____________________ 


F30. Have you upgraded pre-existing outside-air dry-bulb economizers to dual-enthalpy 
economizers? 
() Yes  
() No  
() Other response  ____________________ 


[ASK ALL RESPONSIBLE FOR ECONOMIZERS AND VENTILATION CONTROL] 


F31. Have you implemented supply air temperature reset strategies at any of your facilities? 
(For example, using free cooling provided by an economizer to increase supply air 
temperature set points and decrease cooling system operating hours) 
() Yes  
() No  
() Other response  ____________________ 


F32. Have you incorporated optimal start algorithms into any of the central HVAC control 
systems serving the facilities you operate or manage? 
() Yes  
() No  
() I don’t know  


[DISPLAY F34 TO F35 IF F33 = YES] 


F33. Is optimal start being used during heating and cooling seasons? 
() Yes  
() No  
() I don’t know  


F34. Were nighttime setbacks in place before you implemented optimal start logic? 
() Yes  
() No  
() I don’t know  


[ASK ALL RESPONSIBLE FOR ECONOMIZERS AND VENTILATION CONTROL] 


F35. Have you implemented any other economizer-related O&M measures that we have not 
asked about? If so, what were they? 
() Yes (please describe)  ____________________ 
() No  
() Other response  ____________________ 


 


[END OF ECONOMIZERS AND VENTILATION SECTION]  
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[DISPLAY COMPRESSED AIR SECTION (F36 TO F41) ONLY IF RESPONSIBILITY FOR 
COMPRESSED AIR INDICATED IN A8; OTHER DISPLAY/SKIP INSTRUCTIONS 
WITHIN THIS SECTION MAY APPLY] 


Please tell us about your work with compressed air systems, including the work of others you 
indicated. 


[DISPLAY FOLLOWING TEXT IF A5 = 1] 


If you have worked for multiple clients, please focus on your typical practices. 


[ASK ALL RESPONSIBLE FOR COMPRESSED AIR]  


F36. Have you incorporated regular compressed air leak surveys into standard O&M 
procedures at any of these facilities? 
() Yes  
() No  
() I don’t know  


[DISPLAY F37 TO F40 IF F36 = YES] 


F37. How often do you perform leak surveys? 
() At least annually  
() Less than annually  
() Never  
() Other response  ____________________ 
() As needed  


F38. What instrumentation do you use to identify leaks? 
[] Ultrasonic leak detectors  
[] Infrared camera  
[] Audible sound (human ear)  
[] Other - specify:  ____________________ 


F39. Has this program been successful? 
() Yes  
() No  
() I don’t know  


F40. How many leaks have you identified and repaired within the past 12 months? 
() Number of leaks  ____________________ 
() I don’t know  
() Other response  ____________________ 


[ASK ALL RESPONSIBLE FOR COMPRESSED AIR]  


F41. Have you implemented any other compressed air O&M measures that we have not asked 
about yet? If yes, what were they? 
() Yes (please describe)  ____________________ 
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() No  
() Other response  ____________________ 


[END OF COMPRESSED AIR SECTION]  


[DISPLAY FANS AND AIR DISTRIBUTION SYSTEMS SECTION (F42 TO F52) ONLY IF 
RESPONSIBILITY FOR FANS AND AIR DISTRIBUTION SYSTEMS INDICATED IN A8; 
OTHER DISPLAY/SKIP INSTRUCTIONS WITHIN THIS SECTION MAY APPLY] 


Please tell us about your work with fans and air distribution systems, including the work of 
others you sindicated. 


[DISPLAY FOLLOWING TEXT IF A5 = 1] 


If you have worked for multiple clients, please focus on your typical practices. 


[ASK ALL RESPONSIBLE FOR FANS AND AIR DISTRIBUTION SYSTEMS]  


F42. How frequently do you clean heat exchangers and/or cooling coils? 
() At least once a year  
() Less than once a year  
() Never  
() Other response  ____________________ 
() As needed  


F43. Do you inspect motor bearings and drive belts at least once a year? 
() Yes  
() No  
() I don’t know  


F44. What methods do you use to evaluate motor conditions? 
() Load measurements  
() Vibration analysis  
() Other - specify:  ____________________ 
() None  


() I don’t know  


What types of instrumentation do you use to evaluate motor conditions? 
() Multi-meter  
() Power meter  
() Amprobe  
() Vibration analysis  
() Other - specify:  ____________________ 
() None  
() I don’t know  


F45. Do you or those you supervise perform temperature or vibration analyses as part of 
normal motor maintenance? 
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() Yes  
() No  
() I don’t know  


F46. Have you implemented Demand Controlled Ventilation controls at any of your facilities? 
() Yes  
() No  
() I don’t know  


F47. Have you evaluated duct static pressure or reduced/reset duct static pressure at any of 
your facilities? 
() Yes  
() No  
() I don’t know  


F48. Have you installed variable frequency drives (VFDs) on any fan systems at your 
facilities? If so, how many?(Again, please provide your best guess)  
() Yes - number of VFDs (best guess)  ____________________ 
() No  


[DISPLAY F49 IF F48 = YES] 


F49. What is the approximate total CFM (or cubic feet per minute) of the supply fans? 
() Total CFM (best guess)  ____________________ 
() Other response  ____________________ 
() I don’t know  


[ASK ALL RESPONSIBLE FOR FANS AND AIR DISTRIBUTION SYSTEMS]  


F50. Have you implemented any energy saving modifications to main air handling units 
(AHUs)? If so, what were they? 
() Yes (please describe)  ____________________ 
() No  
() Other response  ____________________ 


F51. Have you implemented any energy saving modifications to fan-powered box or variable 
air volume (VAV) box scheduling? If so, what were they? 
() Yes (please describe)  ____________________ 
() No  
() Other response  ____________________ 


F52. Have you implemented any other fan optimization/air distribution system related O&M 
measures that we have not asked about yet? If so, what were they? 
() Yes (please describe)  ____________________ 
() No  
() Other response  ____________________ 


 


[END OF FANS AND AIR DISTRIBUTION SYSTEMS SECTION]  
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[DISPLAY DOMESTIC WATER HEATERS SECTION (F53) ONLY IF RESPONSIBILITY 
FOR DOMESTIC WATER HEATERS INDICATED IN A8; OTHER DISPLAY/SKIP 
INSTRUCTIONS WITHIN THIS SECTION MAY APPLY]  


Please tell us about your work with domestic water heaters, including the work of others you 
indicated have responsibilities for domestic hot water. 


[DISPLAY FOLLOWING TEXT IF A5 = 1] 


If you have worked for multiple clients, please focus on your typical practices. 


[ASK ALL RESPONSIBLE FOR DOMESTIC WATER HEATERS]  


F53. Have you implemented any hot water O&M energy efficiency measures? If so, what were 
they? 
() Yes (please describe)  ____________________ 
() No  
() Other response  ____________________ 


[END OF DOMESTIC WATER HEATERS SECTION] 


[DISPLAY LIGHTING SECTION (F54 TO F63) ONLY IF RESPONSIBILITY FOR 
LIGHTING INDICATED IN A8; OTHER DISPLAY/SKIP INSTRUCTIONS WITHIN THIS 
SECTION MAY APPLY]  


Please tell us about your work with lighting, including the work of others you indicated. 


[DISPLAY FOLLOWING TEXT IF A5 = 1] 


If you have worked for multiple clients, please focus on your typical practices. 


[ASK ALL RESPONSIBLE FOR LIGHTING]  


F54. Have you conducted a lighting system survey and savings opportunity assessment at any 
of your facilities? If so, in what year?(Your best guess is fine)  
() Yes - what year? (best guess)  ____________________ 
() No  
() I don’t know  


F55. Does your facility include a central energy management system, or EMS? 
() Yes  
() No  
() I don’t know  


[DISPLAY F56 IF F55 = YES] 


F56. Does your facility’s EMS automatically turn lights on or off based on time of day? 
() Yes  
() No  
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() I don’t know  
() Other basis - specify  ____________________ 


[DISPLAY F57 TO F58 IF F56 = YES] 


F57. At what hours does the system turn the lights on and off? 


F58. Are these settings modified throughout the year, as days become longer or shorter? 
() Yes  
() No  
() I don’t know  


[DISPLAY F59 TO F60 IF F58 = YES] 


F59. How often are set points changed within the Energy Management System? 
() More than four times a year  
() About four times a year  
() About three times a year  
() About twice a year  
() About once a year  
() Less than once a year  
() Never  
() I don’t know  
() As needed  


F60. Does the system control all interior and exterior lighting at the facility? 
() Yes  
() No  
() I don’t know  


[ASK ALL RESPONSIBLE FOR LIGHTING]  


F61. Is lighting at your facility controlled by occupancy sensors? 
() Yes  
() No  
() Don’t know  


[DISPLAY F62 IF F61 = YES] 


F62. What space types are occupancy sensors being used in? 
[] Warehouse  
[] Conference room  
[] Restroom, bathroom  
[] Hallway  
[] Other – specify:  ____________________ 
[] I don’t know  


[ASK ALL RESPONSIBLE FOR LIGHTING]  
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F63. Have you made any other modifications to standard O&M procedures at the facility that 
would have resulted in a reduction in lighting operating hours and/or energy 
consumption? If so, what were they? 
() Yes (please specify)  ____________________ 
() No  
() I don’t know  


 


[END OF LIGHTING SECTION]  


[DISPLAY PUMPS SECTION (F64) ONLY IF RESPONSIBILITY FOR PUMPS INDICATED 
IN A8; OTHER DISPLAY/SKIP INSTRUCTIONS WITHIN THIS SECTION MAY APPLY]  


Please tell us about your work with pumps, including the work of others you indicated. 


[DISPLAY FOLLOWING TEXT IF A5 = 1] 


If you have worked for multiple clients, please focus on your typical practices. 


[ASK ALL RESPONSIBLE FOR PUMPS]  


F64. Have you implemented any energy saving modifications to pump scheduling? If so, what 
were they? 
() Yes (please describe)  ____________________ 
() No  
() I don’t know  


 


[END OF PUMPS SECTION]  


[ASK ALL RESPONDENTS] 


F65. Have you implemented any other scheduling-related O&M measures that we have not 
asked about yet? 
() Yes  
() No  
() Don’t know  


[DISPLAY F66 IF F65 = YES] 


F66. What other scheduling-related O&M measures have you implemented?  (Please provide a 
very brief description in the appropriate space - for example, describe any boiler-related 
O&M measures you haven’t already told us about in the box next to ‘Boilers’) 
[DISPLAY ONLY ITEMS RESPONSIBLE FOR, AS INDICATED IN A8 OR A9] 
[] Boilers  
[] Chilled-water system 
[] Economizers and ventilation control 
[] Compressed air 
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[] Fan optimization / air distribution 
[] Hot water 
[] Lighting 
[] Pumps 
[] Motors 
[] Other - please describe: _________________ 


[DISPLAY F68 IF A8, 1 IS SELECTED] 


F68.  How much did your BOC training affect the types and frequency of O&M activities you 
carried out on boilers?   


() 0 - Not at all 
() 1 
() 2 
() 3 
() 4 
() 5 
() 6 
() 7 
() 8 
() 9 
() 10 - Very Much 
() Don't know 


[DISPLAY F69 IF A8, 2 IS SELECTED] 


F69.  How much did your BOC training affect the types and frequency of O&M activities you 
carried out on the chilled-water system?  


() 0 - Not at all 
() 1 
() 2 
() 3 
() 4 
() 5 
() 6 
() 7 
() 8 
() 9 
() 10 - Very much 
() Don't know 


[DISPLAY F70 IF A8, 3 IS SELECTED] 


F70.  How much did your BOC training affect the types and frequency of O&M activities you 
carried out on economizers and ventilation controls? 
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() 0 - Not at all 
() 1 
() 2 
() 3 
() 4 
() 5 
() 6 
() 7 
() 8 
() 9 
() 10 -  Very much 
() Don't know 


[DISPLAY F71 IF A8, 4 IS SELECTED] 


F71.  How much did your BOC training affect the types and frequency of O&M activities you 
carried out on compressed air systems? 


() 0 - Not at all 
() 1 
() 2 
() 3 
() 4 
() 5 
() 6 
() 7 
() 8 
() 9 
() 10 - Very much 
() Don't know 


[DISPLAY F72 IF A8, 5 IS SELECTED] 


F72. How much did your BOC training affect the types and frequency of O&M activities you 
carried out on fans and air distribution systems?  


() 0 - Not at all 
() 1 
() 2 
() 3 
() 4 
() 5 
() 6 
() 7 
() 8 
() 9 
() 10 - Very much 
() Don't know 
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[DISPLAY F73 IF A8, 6 IS SELECTED] 


F73.  How much did your BOC training affect the types and frequency of O&M activities you 
carried out on hot water heaters?   


() 0 - Not at all 
() 1 
() 2 
() 3 
() 4 
() 5 
() 6 
() 7 
() 8 
() 9 
() 10 - Very much 
() Don't know 


[DISPLAY F74 IF A8, 7 IS SELECTED] 


F74.  You said you had replaced one or more a standard tank-type water heater with a tankless 
water heater. How much did your BOC training affect your decision to do that? 


() 0 - Not at all 
() 1 
() 2 
() 3 
() 4 
() 5 
() 6 
() 7 
() 8 
() 9 
() 10 - Very much 
() Don't know 


[DISPLAY F75 IF A8, 8 IS SELECTED] 


F75.  How much did your BOC training affect the types and frequency of O&M activities you 
carried out on lighting systems? 


() 0 - Not at all 
() 1 
() 2 
() 3 
() 4 
() 5 
() 6 







BOC-Expansion Initiative Market Progress Evaluation Report 


BOC Certificant Survey Instrument | Page F-28 


() 7 
() 8 
() 9 
() 10 - Very much 
() Don't know 


[DISPLAY F76 IF A8, 9 IS SELECTED] 


F76.  How much did your BOC training affect the types and frequency of O&M activities you 
carried out on pumps? 


() 0 - Not at all 
() 1 
() 2 
() 3 
() 4 
() 5 
() 6 
() 7 
() 8 
() 9 
() 10 - Very much 
() Don't know 


[DISPLAY F77 IF A8, 10 IS SELECTED] 


F77.  How much did your BOC training affect the types and frequency of O&M activities you 
carried out on motors? 


() 0 - Not at all 
() 1 
() 2 
() 3 
() 4 
() 5 
() 6 
() 7 
() 8 
() 9 
() 10 - Very much 
() Don't know 


E.5. Survey End 
Thank you very much for all of your valuable time. We know it was a significant investment, 
and we appreciate it.         
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CLICK “SUBMIT” IF YOU ARE FINISHED WITH YOUR SURVEY QUESTIONS. 
THANKS AGAIN!         


E.6. Termination 
This survey is targeting individuals currently employed in managing or performing building 
operations and maintenance services. Therefore, we do not need to take up any more of your 
valuable time.  


PLEASE CLICK “SUBMIT” TO SAVE YOUR RESPONSES AND EXIT THE SURVEY. 
THANKS AGAIN!         
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Appendix F. Evaluation Sources 


This appendix lists sources used in this MPER and the associated memoranda. We first list 
general sources, used throughout the MPER and memoranda, followed by sources specific to the 
market characterization and the ACE Model review. 


F.1. General Sources 


Research Into Action, Inc. (2015). BOC-Expansion Initiative Market Progress Evaluation Report 
#2 Final Report (Report No. E15-305). Prepared for Northwest Energy Efficiency 
Alliance. Retrieved from http://neea.org/docs/default-source/reports/neea-boc-e-mper-2-
final.pdf?sfvrsn=8. 


Navigant Consulting, Inc. and Research Into Action, Inc. (2015). Comprehensive Review of 
Training and Education Programs: Draft Final Report in the Cross-Cutting Research 
Areas of Behavior and Education. Prepared for Massachusetts Program Administrators 
and the Energy Efficiency Advisory Council. 


Research Into Action, Inc. (2014). BOC-Expansion Initiative Market Progress Evaluation Report 
#1 (Report #E14-277). Prepared for Northwest Energy Efficiency Alliance. Retrieved 
from http://neea.org/docs/default-source/reports/boc-expansion-initiative-market-
progress-evaluation.pdf?sfvrsn=4. 


Navigant Consulting, Inc. (2014). 2014 Northwest Commercial Building Stock Assessment: Final 
Report. Prepared for Northwest Energy Efficiency Alliance. Retrieved from 
http://neea.org/docs/default-source/reports/2014-cbsa-final-report_05-dec-
2014.pdf?sfvrsn=12. 


The British Standards Institution (2012). Conformity Assessment – General Requirements for 
Bodies Operating Certificationof Persons. Document No. BS EN ISO/IEC 17024:2012. 
BSI Standards Limited. 


Research Into Action, Inc. (2001). Regional Building Operator Certification Venture: Final 
Market Progress Evaluation Report (Report No. E01-088). Prepared for Northwest 
Energy Efficiency Alliance. Retrieved from http://neea.org/docs/reports/market-progress-
evaluation-report-no-7-e01-088.pdf?sfvrsn=7. 


F.1.1. Primary Data Sources 


BOC certificant survey conducted for this evaluation (described in Appendices C and D). 


NEEC BOC Program Database. Retrived from 
https://neeanet.neea.org/sites/programs/boce/Documents/BOC%20E%20MPER%203/BO
C%20E%20MPER%203%20NEEC%20Database%20Review/Combined%20BOC%20da
ta%20for%20PNW.xlsx 



http://neea.org/docs/default-source/reports/boc-expansion-initiative-market-progress-evaluation.pdf?sfvrsn=4

http://neea.org/docs/default-source/reports/boc-expansion-initiative-market-progress-evaluation.pdf?sfvrsn=4

http://neea.org/docs/default-source/reports/2014-cbsa-final-report_05-dec-2014.pdf?sfvrsn=12

http://neea.org/docs/default-source/reports/2014-cbsa-final-report_05-dec-2014.pdf?sfvrsn=12

http://neea.org/docs/reports/market-progress-evaluation-report-no-7-e01-088.pdf?sfvrsn=7

http://neea.org/docs/reports/market-progress-evaluation-report-no-7-e01-088.pdf?sfvrsn=7
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GSA eLibrary. 
http://www.gsaelibrary.gsa.gov/ElibMain/searchResults.do;jsessionid=A1C1E0C40BA5
74C906D41054D83606C2.prd2pweb. 


F.1.1. NEEA Program Documentation 


 BOC 2 Logic Model v13. Retrieved from 
https://neeanet.neea.org/sites/programs/boce/Documents/BOC%20E%20MPER%203/BO
C%20E%20MPER%203%20Logic%20Model%20Review/BOC2_Logic_Model_V13.pd
f 


BOC 2 Logic Model Assumption Tables v13-Draft. Retrieved from 
https://neeanet.neea.org/sites/programs/boce/Documents/BOC%20E%20MPER%203/BO
C%20E%20MPER%203%20Logic%20Model%20Review/BOC%202%20Logic%20Mo
del%20Assumption%20Tables_v13-Draft.xlsx 


2014-15 ANSI Milestones. Retrieved from 
https://intranet.neea.org/Initiatives/BOCE/Lists/InitiativeDocuments/2014-
15%20ANSI%20Milestones.docx. 


2014 Certification Tables Quarterly Update. Retrieved from 
https://neeanet.neea.org/sites/programs/boce/Documents/2014%20Certification%20Table
s%20Quarterly%20Update.xlsx. 


Note on calculation of certification rates: 


Some registrants do not certify in the same year they complete the course. Therefore, 
calculating the certification rate based only on the new certificants in a given cohort will 
underrepresent the actual certification rate for that cohort. To address this, NEEC adds 
new certificants from previous cohorts to the certification total for the current cohort. 
NEEC identifies the new certificants from previous cohorts as “miscellaneous 
certificants” and identifies their BOC class as “varies.” The formula for calculating a 
given cohort’s certification rate is: 


new certificants from current cohort + “miscellaneous certificants”  
/ total registrants from current cohort 


 Over 2013-2014, the number of new certificants from previous cohorts averaged 7% of 
the current cohort’s registrants. Given that the total number of registrants will vary from 
year to year, with the resulting possibility that non-certifying students from a large cohort 
may be added to the certificant total for a later, smaller cohort, or vice versa, this practice 
likely introduces variability into the year-by-year certification rate (above and beyond the 
random variability that would occur). NEEA staff should take this into consideration 
when interpreting trends in certification rates. 


 The comparison between 2013, with a certification rate of 83%, and 2014, with a 
certification rate of 75%, illustrates the above process and shows how it can increase the 



http://www.gsaelibrary.gsa.gov/ElibMain/searchResults.do;jsessionid=A1C1E0C40BA574C906D41054D83606C2.prd2pweb

http://www.gsaelibrary.gsa.gov/ElibMain/searchResults.do;jsessionid=A1C1E0C40BA574C906D41054D83606C2.prd2pweb

https://neeanet.neea.org/sites/programs/boce/Documents/2014%20Certification%20Tables%20Quarterly%20Update.xlsx

https://neeanet.neea.org/sites/programs/boce/Documents/2014%20Certification%20Tables%20Quarterly%20Update.xlsx
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year-to-year variability in certification rates. Considering only the individuals who 
certified in the year in which they completed training, the 2013 and 2014 certification 
rates are 72% and 71%, respectively. Since these rates do not include individuals who 
will certify later, they underestimate the eventual certification rates. Therefore, NEEA 
includes, in each of those years’ certificant total, the individuals who certified that year 
but who took the BOC course in a previous year. In 2013, 29 individuals certified who 
took the course in an earlier year. Adding those 29 new certificants to 2013 count, when 
the registrant total was 260, produced a large increase in the rate, from 72% to 83%. By 
contrast, in 2014 there were fewer new certificants who took the course in an earlier year 
– 13 – but more total registrants – 314. Therefore, adding those 13 individuals to the 2014 
total produced a modest increase in the certification rate, from 71% to 75%. 


F.2. Market Characterization 


For the market characterization, in addition to relying on the above-mentioned general sources, 
we relied on a data from the 2014 Commercial Building Stock Assessment (see reference below) 
and data from the 2013 Federal Real Property Statistics (FRPS). 


FY 2014 Federal Real Property Statistics. Published by GSA Office of Governmentwide Policy.  
Retrieved from http://www.gsa.gov/portal/getMediaData?mediaId=195863) 


2014 Northwest Commercial Building Stock Assessment (Navigant, 2014).  


F.3. Ace Model Review 


For the ACE model review, in addition to relying on the above-mentioned general sources and 
market size estimates from our market characterization, we relied on data from online energy-
related sources, a variety of program technical reference manuals, and program data from 
Nexant-implemented retro-commissioning, building tune-up, and O&M programs, which include 
project- and measure-specific data for 50 to 60 typical O&M measures. 


The Regional Technical Forum Unit Energy Savings (UES) Measures and Standard Protocols: 
http://rtf.nwcouncil.org/measures/ 


State of Illinois Energy Efficiency Technical Reference Manual  


State of Wisconsin Public Service Commission of Wisconsin – Focus on Energy Evaluation – 
Business Programs:  Deemed Savings Manual V1.0 


Pennsylvania Public Utility Commission Technical Reference Manual – State of Pennsylvania 
Act 129 Energy Efficiency and Conservation Program 


Massachusetts Technical Reference Manual  


New York Standard Approach for Estimating Energy Savings from Energy Efficiency Programs:  
Commercial/Industrial Measures 
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State of Ohio Energy Efficiency Technical Reference Manual prepared for the Public Utilities 
Commission of Ohio by Vermont Energy Investment Corporation 


State of Arkansas Deemed Savings - Quick Start Program – Commercial Measures Final Report 
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Executive Summary 
 
The precision irrigation market is still in its early stages. Vendors, utilities, and other water- and 
energy-efficiency-related organizations need to do much more to help growers understand the 
exact value of precision irrigation for their own farms. Without demonstrated proof of success, 
many see the adoption of precision irrigation as a risky proposition. Economic tools and models 
are available to help them project return on investment (ROI); however, using these tools 
requires time-intensive efforts, and a shortage of trained agronomists precludes scaling this effort 
for the entire market. 
 
As part of its Agricultural Irrigation Initiative, the Northwest Energy Efficiency Alliance 
(NEEA) developed a preliminary business case for three different stakeholder groups: growers, 
vendors, and Northwest utilities. Table 1 outlines the key considerations for each demographic. 
 
Table 1. Stakeholder Groups for NEEA Agricultural Irrigation Initiative Business Case 
Demographic Key Question Benefits 


Demand Side: 
Growers 


Do growers have a 
compelling reason to 
adopt precision 
irrigation solutions? 


 Lowering water and pumping (energy) costs because non-
cropped areas are not irrigated, and applied water is better 
managed 


 Reducing fertilizer costs (in situations that use a Variable 
Rate Irrigation (VRI) system to apply the nutrients) 


 Decreasing nutrient loss due to leaching and/or runoff 
 A potential increase in yield by applying “saved” water to 


previously non-irrigated areas 


Supply Side: 
Vendors1 
 


Does a market exist for 
integrated irrigation 
solutions, and is a 
business model 
available that works for 
vendors? 


 Opening up new market opportunities by providing more 
value to growers with integrated solutions 


Northwest 
Utilities 


How will local utilities 
see a reduction in 
energy consumption?  


 New opportunities to engage growers 


Note: Table based on NEEA internal discussions throughout the course of this Initiative 
 
 
This report is one in a series of twelve reports addressing particular areas of NEEA’s 
Agricultural Irrigation Initiative. All twelve reports are available at http://neea.org/reports.  
 
Equipment manufacturers are making new efforts to not only integrate their own products, but to 
work with other vendors, even competitors, to provide a more complete and seamless solution 
for growers. That being said, the more complex irrigation technologies, such as Variable Speed 
Irrigation (VSI) and Variable Rate Irrigation (VRI), require several more years of development 


                                                 
1 Vendors include manufacturers, consultants, and software service providers. 
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to facilitate their wide-scale market adoption. A lack of sufficient trained retailers, irrigation 
consultants, and locally-available agronomists also hampers market adoption. 
 
Even given the above considerations, stakeholder groups can make a case for securing energy 
savings through more precise irrigation practices in the Northwest. For the immediate future, the 
Northwest Energy Efficiency Alliance (NEEA) and its utility partners will focus on solutions 
that can be introduced to the market relatively soon, such as helping growers inspect and “tune 
up” their center pivots (see the Pivot Evaluation Best Practices report) and supporting key 
technology components, such as common data standards (see the Data Exchange Standards 
report).
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1. Introduction 
 
The Northwest Energy Efficiency Alliance (NEEA) is an alliance funded by more than 140 
Northwest utilities and energy efficiency organizations in Idaho, Oregon, Montana, and 
Washington working to accelerate the innovation and adoption of energy-efficient products, 
services, and practices in the Northwest. This business case report articulates the case for 
adoption of the NEEA’s Agricultural Irrigation Initiative solution by growers, vendors, and 
utilities. To be attractive to stakeholder groups on both the demand and supply sides, this 
business case must offer demonstrated proof that using its recommended solution results in lower 
costs and reduced inputs, specifically lower energy use, along with higher profitability for 
growers. 
 
The business case includes three tiers of precision irrigation solutions (described below in 
Section 1.2.4), each of which offers varying degrees of potential water and energy savings. For 
utilities, the adoption of precision irrigation practices must result in energy savings. Multiple 
factors impact the business case: 
 


 The target markets themselves 
 The value proposition for the target markets 
 The reasons for industry stakeholders to participate 
 The market dynamics impacting adoption of precision irrigation solutions 
 The expected return on investment for utility stakeholders 


 
This business case report is one in a series of twelve reports addressing specific areas of this 
Initiative, all of which are available at http://neea.org/reports. 


 
1.1. Background 


According to the Sixth Power Plan (NPCC 2010), agricultural irrigation uses eighty-five percent 
of the Northwest’s agricultural electrical energy and five percent of the region’s total electrical 
energy, which represents a $335 million annual electricity load. Reducing that load by twenty 
percent – the goal of NEEA’s Initiative – would result in an annual savings of $67 million. 
 
Precision irrigation practices can reduce water and energy usage.2 Although the NEEA team has 
not quantified the non-energy savings, growers who implement precision irrigation solutions 
should realize lower costs for seeds and fertilizers, as well as lower associated labor 
expenditures. Because in-stream water requirements limit the number of acres of irrigated land, 
increasing water efficiency may allow the development of more irrigated acreage.  
 
Suppliers of precision irrigation solutions have the opportunity to provide new or enhanced 
products and to expand their markets. Additionally, companies such as Wal-Mart and 


                                                 
2 The information in this report is based upon NEEA researchers’ observations during this Initiative, on personal 
experience, and on well-known principles and existing literature. Readers should consider its conclusions advisory/ 
directional rather than applicable to all precision irrigation technologies and stakeholders. 
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McDonald’s are requiring suppliers to account for sustainability, greenhouse gas emissions, 
and/or energy efficiency in their processes, labeling, and pricing. 
 
Finally, Washington State’s clean-energy Initiative I 937, passed in 2006, requires large utilities 
to obtain fifteen percent of their electricity from renewable resources such as solar and wind3 by 
2020, in addition to undertaking cost-effective energy conservation measures. Both utilities and 
end users expect energy prices to increase and are looking for ways to mitigate the impact of 
such increases. 
 
Given the industry-specific or scientific natures of some terms used in this report, please refer to 
the AgGateway AgGlossary (http://agglossary.org/wiki/index.php/main_page) for definitions. 
 


1.2. The Target Market 
 


 The Addressable Market  1.2.1.
Table 2 below shows the addressable market size, at its broadest level, identified in NEEA’s Ag 
Irrigation Concept Approval Plan for center irrigation pivots. The strategy to date has focused on 
farms of one hundred or more acres. 
 


Table 2. Addressable Market for Center Pivots in the Northwest 


Region 17 Pacific Northwest 
Total Irrigated 


Acreage 
Number of 


Farms 
Percentage 


of Total 
Total Irrigated Acreage 6,855,656 40,017 100% 
Total Irrigated Acreage ≥ 100 acres 6,237,572 10,306 91% 
Total Center Pivot Irrigated Acreage 3,130,726 5,537 46% 
Total Center Pivot Irrigated Acreage, 
factoring out < 100-acre irrigated farms 


2,848,470 5,038 42% 


Notes: Source – Farm and Ranch Irrigation Survey (USDA/NASS 2007) 
 
 


  Farm Categories 1.2.2.
The US Department of Agriculture (USDA) Economic Research Service (ERS) categorizes 
farms primarily on the basis of Gross Cash Farm Income (GCFI)4 (Hoppe, MacDonald 2013). 
The categories relevant to NEEA’s Agricultural Irrigation Initiative are outlined in Table 3 
below. 
 


                                                 
3 Excluding hydropower 
4 Gross Cash Farm Income (GCFI) includes the farm’s sales of crops and livestock, receipts of government 
payments, and other farm-related income. Gross farm sales, in contrast, exclude other farm-related income and 
include items than are not revenue to the farm: the value of sales accruing to share-landlords and production 
contractors and government payments accruing to landlords. 
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Table 3. Farm Types Categorized by Gross Cash Farm Income (GCFI) 
Type of Farm GCFI 
Small Family Farms Less than $350,000 
Mid-Size Family Farms Between $350,000 and $999,999 
Large-Scale Family Farms $1 million or more 


Large Family Farms $1 million to $4,999,999 
Very Large Family Farms $5 million or more 


Non-Family Farms  Not specified 
Notes: Non-family farms are defined as any farm where the operator and persons related to the 
operator do not own a majority of the business. This category includes corporate farms and 
cooperatives. Sources: (USDA/ERS 2007) (Hoppe and MacDonald 2013). 


 
 
What a difference a decade makes! The 2001 version of the ERS farm categorization typology 
categorized Large Family Farms as those with sales between $250,000 and $499,999, and Very 
Large Family Farms as those with sales of $500,000 or more. However, the shift in farm 
production to much larger farms compelled the ERS to create the additional category of Mid-
Size Family Farms in its updated typology and to switch to the use of much-higher levels of 
GCFI. 
 
Farms that generate $250,000 or more in annual sales represent just ten percent of the nation’s 
farms, but they account for eighty-two percent of US food production (Hargreaves 2012). 
Therefore, farms with higher levels of sales and likely higher levels of energy use may be a 
source of energy savings potential. 
 


 Target Customer 1.2.3.
The NEEA Agricultural Irrigation Initiative identified Large-Scale Family Farms and Non-
Family Farms as target customers for adopting precision irrigation technologies during the early 
demonstration phase. These larger farms also consume the greatest percentage of total 
agricultural energy and are more likely to have the financial resources to invest. Early-adopter 
Mid-Size Family Farms are also target customers for such irrigation solutions; however, they 
may need large incentives to motivate purchase. 
 
In addition to the definitions in the preceding paragraph, the target customers have one or more 
of the following characteristics: 
 


1. They have a requirement or compelling need (either through natural causes or 
government regulations) to reduce irrigation water use 


2. They must manage multiple brands of equipment, in particular center pivots 
3. They already have some level of data management on their farms and employ one or 


more individuals who are dedicated to data management and integration 
4. Their overall attitude toward farming technology is forward-thinking 
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 A Range of Precision Irrigation Solutions with Different Costs and Benefits 1.2.4.
The NEEA demonstrations tested three precision irrigation technology approaches: 
 


1. Precision Flat Rate (PFR) irrigation is a technology and management practice in which 
the grower applies a uniform application of water everywhere on the field (also known as 
flat rate irrigation), and optimizes the irrigation schedule (when to irrigate and how much 
to apply) to maximize productive output. 


2. Variable Speed Irrigation (VSI) is a technology and management practice that manages 
water application in a spatially explicit manner by varying the speed of the pivot as it 
moves around the field. The goal of VSI is to increase water use efficiency, improve 
yields, and maximize profitability by accounting for soil and/or topography variability 
and then applying the optimal application depths of water both at the right time and in the 
right place. 


3. Variable Rate Irrigation (VRI) is a technology and management practice that manages 
water application in a spatially explicit manner. Site-specific VRI equips a center pivot 
irrigation system with the capacity to turn on and off valves for groups of sprinklers on 
the pivot system, and/or to regulate its speed during operation. 


 
In many cases growers can add precision irrigation capabilities onto their existing center pivot 
systems, which simplifies their purchase decisions. Even so, the ability of Small Family Farms 
(see Table 3) to adopt the more complex VRI or VSI solutions remains uncertain due to costs. 
They would likely opt for less-expensive Precision Flat Rate (PFR) irrigation solutions if they 
make a change. NEEA, utilities, or vendors may consider surveying Small Family Farm growers 
to determine their familiarity with precision irrigation solutions and their likelihood of purchase 
of any such solutions in the next five years.  
 
These technologies are described in detail in the Irrigation Delivery Systems report. Choosing 
one of these technologies is often dependent upon the conditions of a specific farm field. Each of 
these three approaches has a different potential for grower cost savings (described below in 
Section 2.1.1) and utility energy savings (described in Section 2.1.3). 
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2. Overview of Projects/Findings 
 


2.1. Value Propositions 
 


 Value Proposition for Growers 2.1.1.
Growers who participated in this NEEA Agricultural Irrigation Initiative, either through 
demonstrations and/or through grower interviews, experienced one area of a field responding 
differently from another to identical inputs such as seeding, watering, and fertilizing. Until 
recently, they had few options for remedying these variations. Growers were locked into uniform 
rates of applications, including water, across entire fields due to limited abilities to alter their 
application rates. Precision irrigation systems address this problem by allowing the grower to 
tailor water application to the appropriate amount for each day and/or each part of the field (if 
the soil has high variability). 
 
Specifically, using precision irrigation technologies can help growers to: 
 


 Reduce the number of pivot rotations (thereby reducing energy consumption) 
 Increase their profitability while maintaining yield by reducing inputs, including water 


and electricity 
 Increase yield by using previously-unused portions of a field 
 Improve field uniformity and/or crop quality 
 Take advantage of cheaper water rate structures from utilities during times of restrictions 


or demand response events 
 
Based upon findings from the demonstrations, NEEA has projected the probable savings in Table 
4 for growers using the various levels of precision irrigation technologies described earlier in 
Section 1.2.4.  
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Table 4. Potential Savings for Growers 


 
Note: The savings estimates in this table are based upon NEEA researchers’ demonstrations of developing precision 
irrigation technologies. The savings projections constitute best estimates due to the small numbers of pivots/fields 
involved in the demonstrations and to variations among fields and irrigation systems. 
 


 Value Proposition for Vendors 2.1.2.
Irrigation equipment suppliers, specifically pivot hardware vendors, are motivated to find new 
streams of revenue by providing new applications that can make their more expensive irrigation 
pivots more attractive to growers.  
 
Field sensor and instrumentation manufacturers are looking for both increased revenue by selling 
more units and for the creation of ongoing revenue streams.  
 
Third-party application developers and data warehouse firms are keen to provide software 
support and services to help growers collect, store, and manage farm operations data, including 
irrigation data. In some cases, their business models depend on partnering with hardware 
manufacturers; in others, they work directly with growers and irrigation consultants.  
 
Irrigation consultants look to expand their client bases as they take on roles as trusted advisors to 
growers who are beginning to see the value of more efficient irrigation. 
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 Value Proposition for Utilities 2.1.3.
NEEA’s 2012-2014 demonstrations did not provide enough specific, scientifically rigorous, 
quantifiable energy reduction data to create a proven product for a utility incentive program. 
Challenges included problems isolating the energy usage impact to a single pivot or field, and 
difficulties obtaining confidential energy usage data for specific farms. However, noting actions 
such as reducing the number of pivot turns allowed NEEA to estimate the potential energy 
savings of each of the three precision irrigation approaches. Figure 1 below shows the potential 
energy savings for these tiered approaches and how each approach builds on the previous one. 
 


Figure 1. Impact of Different Precision Irrigation Approaches on Energy Savings 


 
 
 


2.2. Market Forces 
 


 Precision Irrigation Is Still Fairly New to Growers 2.2.1.
The concept of precision agriculture has been around since the early 1980s, although precision 
new technologies really began to take off in 2003 when growers could begin to use Global 
Positioning Systems (GPS) to map specific field locations. In 2006, the PrecisionAg Institute 
surveyed early-adopter growers in the Midwest and South about the cost savings they had 
accrued by using a variety of precision ag technologies. Table 5 below shows that those 2006 
grower respondents considered savings from precision irrigation “not applicable” for all three 
crops about which they were asked, indicating that growers were not yet commonly using 
precision irrigation. 


Tier 1 ‐ PFR 
 Focus on product usability 
 Uses DSS 
 Integrated inputs 
 Data standards 1.0 
 Pivot Evalua on 


Tier 2 ‐ VSI 
 Soil mapping 
 VSI/precision speed rate 
 UI specifica ons  
 Data standards 1.1 
 Builds on Tier 1 components 


Tier 3 VRI  
 VRI 
 Repor ng specifica ons 
 Data standards 2.0 
 Builds on components from 
Tier 1 and Tier 2 


Tier 2 Solu on  
Variable Speed Irriga on (VSI) 


8‐12 % Es mated Energy Savings 
 


Tier 1 Solu on  
Precision Flat Rate (PFR) 


5‐8 % Es mated Energy Savings 


Tier 3 Solu on  
Variable Rate Irriga on (VRI) 


10‐20 % Es mated Energy Savings 
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Table 5. Adoption of Precision Irrigation Lags Other Precision Ag Applications 


Average Input Savings/Acre 
Precision Ag Technology Corn (n=20) Soybeans (n=20) Cotton (n=26)  
Seed  $3.00 $2.00 - $3.00 $1.00 - $15.00 
Fertilizer  $5.00 - $13.00 $4.00 - $9.00 $1.00 - $20.00 
Herbicides  $1.00 - $3.00 $2.00 - $3.00 $2.00 - $20.00 
Insecticides  $2.00 $1.00 - $2.00 $3.00 - $5.00 
Fungicides  $1.00 - $2.00 $1.00 - $2.00 N/A 
Irrigation  N/A N/A N/A 
Time  $2.00 - $3.00 $1.00 - $3.00 $2.00 - $10.00 
Labor  $1.00 - $3.00 $1.00 - $3.00 $1.00 - $8.00 
Plant Growth Regulators N/A N/A $2.00 - $15.00 
Note: Source – Nowels 2006  
 
 


 Barriers to Market Adoption and Interventions to Overcome Them 2.2.2.
Perceived risk is the greatest barrier to adoption of precision irrigation solutions. The reward 
from adopting precision irrigation must be clear in the grower’s mind. Merely lowering the price 
of a precision irrigation solution is unlikely to remove the perception of risk. Growers who 
participated in the NEEA demonstrations talked about three kinds of risks: 
 


1. Adoption Risk: The precision irrigation solution may not be useful or may not deliver a 
return on investment (ROI) because the payback is not substantial enough. 


2. Solution Risk: The precision irrigation solution may not be supported or sustained 
because it is hard to install and use, or because it otherwise does not integrate with 
existing field practices. Worse yet, it may decrease the grower’s yield or profitability. 


3. Privacy Risk: The grower’s data might be sent to a third party (such as the government 
or a major agricultural firm) that would use the data for its own purposes. 


 
 Market Interventions 2.2.3.


Although growers would benefit from adopting precision irrigation solutions, key barriers still 
exist. Table 6 lists several interventions that NEEA identified to help overcome market barriers 
and drive successful outcomes; it summarizes, among other actions, some means through which 
the availability of an easy-to-use, well-integrated set of technologies can help market adoption. 
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Table 6. Overcoming Market Barriers 


 
 
 


2.3. Economic Models 
An economic model is a framework designed to show complex economic processes. In the case 
of the NEEA Agricultural Irrigation Initiative, an economic model provides detailed financial 
analyses to help growers determine whether investment in a particular irrigation solution can 
make them more profitable. Oregon State University conducted a case study and determined that 
the benefits of decreased energy use outweigh the costs of hiring a consultant to monitor 
irrigation scheduling. Further, the case study showed for a particular farm in Hermiston, Oregon 
that a deficit irrigation scheduling program could generate an additional $89,509 net income over 
ten years with only marginal changes to existing financial ratios and performance (OSU/AgTools 
2013). 
 
Growers can use various online tools, or work with agronomists, to create a specific economic 
model for their farms. The model enables growers to evaluate how changing production 
practices, such as irrigation, can change their crop and whole-farm profitability, financial ratios, 
and performance measures. However, the effort is often time-intensive and involves sensitive 
information. Typically, growers need to provide projected yields, prices, and input costs for each 
of their anticipated crops for the affected crop year. 
 


2.4. Results from 2014 Demonstrations 
Yield and profitability results from the 2014 NEEA demonstrations will be available in early 
2015; however, the results may in some cases be more anecdotal than quantitatively sound due to 
limited sample sizes. For more information, please see the Irrigation Delivery Systems report.  
 
One of the most promising components of NEEA’s Agricultural Irrigation Initiative consisted of 
an initial investigation into the economic benefits of growers inspecting and “tuning up” their 
center pivot irrigation systems. This work is detailed in the Pivot Evaluation Best Practices 
report. While the evolving nature of the pivot evaluation process meant that the study produced 
no conclusive findings, it justifies continued scanning on NEEA’s part of this approach as a way 
to acquire near-term energy savings in the agricultural sector. 
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3. Market Channel Improvements 
 


3.1. This Market Channel Is Complex 
Business consultant and author Geoffrey Moore distinguishes between making and selling 
“widgets” and making and selling integrated solutions, calling the former “high volume” and the 
latter “complex systems” (Moore 2008). Some high-volume products, such energy-saving light 
bulbs and residential insulation upgrades, are fairly simple to understand and easy to sell to 
consumers. In contrast, precision irrigation solutions require many different players to come 
together to develop and sell a complete solution to growers. 
  
Developing and marketing precision irrigation solutions are not simple matters; these solutions 
cannot just be placed on a shelf and sold like individual sensors or sprinkler heads. Complex 
solutions such as these require the integration of many moving parts. If those parts are not all 
under the control of a single entity, such as a company or agency, getting them to all work 
together (also known as vertical integration) becomes very challenging. 
 
Figure 2 below shows an adaptation of Geoffrey Moore’s model for a complex system as applied 
to precision irrigation solutions. 
 


Figure 2. A Model for Integrating and Selling Precision Irrigation Solutions  


 
Note: Source – adapted from Moore 2008 
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The precision irrigation market model in Figure 2 is organized around the grower, at the top of 
the model. Market success is dependent upon a relatively small set of customers making 
relatively large purchase commitments. Growers typically have the power in sales negotiations, 
and solutions must be customized to fit within their existing farm management processes and 
equipment infrastructures. No two solutions are identical, and lead times are long. 
 
Precision irrigation solution sales are driven from local sales sources such as irrigation 
equipment retailers or irrigation consulting services (the two levels directly below Growers in 
Figure 2). In some cases, the irrigation consultants may be directly associated with a particular 
pivot manufacturer or irrigation services provider; their role is to bridge the specific needs and 
requirements of the grower and the core capabilities of the precision irrigation solution. 
 
As part of the support for the solution sales, the applied solution architecture (see Figure 2) helps 
the grower understand how all of the parts of a precision irrigation solution come together. It 
helps bring all of the different pieces of information that the grower needs into a common view. 
It includes the user interface, as well as system sales instruction and training.  
 
The role of the integration platform (outlined in yellow in Figure 2) is to tie together all of the 
separate pieces that make up the precision irrigation system. These pieces include hardware, such 
as sensors, soil maps, and pivots, as well as information and decision support systems (DSS). 
These elements, all working together, can generate irrigation schedules and report the results. 
The system must also integrate with (or replace) the farm’s current hardware and software 
systems. Finally, it must also connect with other Farm Management Information Systems 
(FMIS), such as off-site weather data or equipment specifications from manufacturers. 
 
The technology architecture includes common protocols such as the Precision Ag Irrigation 
Leadership (PAIL) data standards (for more on this, see the Data Exchange Standards report). It 
may also include common application programming interfaces (APIs) and data transfer 
mechanisms such as telemetry systems. The technology architecture enables the addition of new 
products and services without having to reconstruct everything from the ground up. 
 


3.2. Needed Improvements in the Value Chain  
As noted above, market adoption of precision irrigation solutions requires coordination of 
different technologies, information, and processes through a value chain (a term used to describe 
the set of companies, organizations and alliances that collectively create value for the grower). 
No one member of the value chain can deliver all necessary products and services end-to-end. 
The value chain strategy of aligning with partners and allies is currently taking place in the 
precision irrigation market with the goal of creating more seamless solutions for growers. This 
trend should continue. 
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A group of vendors working on the PAIL project referenced in Section 3.1 met in January 2014 
and evaluated the current ability of the market to deliver complete precision irrigation solutions 
to the market. The group identified three key gaps: 
 


1. Lack of a trained retail force constitutes the single biggest gap in the market channel. 
Dealers are trained and equipped to sell products, not necessarily to sell solutions that are 
coming into the market quickly. Their margins are typically based on hardware, not 
solutions 


2. Lack of trained agronomists to help growers calculate the return on investment when 
purchasing precision irrigation equipment and services 


3. Lack of trained irrigation consultants to guide growers on the best use of precision 
irrigation technologies 


 
These gaps together indicate that growers currently lack a single source of information and 
guidance for precision irrigation solutions, which thus remains a key barrier to market adoption. 
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4. Risks and Challenges 
 


4.1. Risks 
Growers are interested in the cost savings and yield-increasing potential of precision irrigation, 
but do not want to take on the risk of new solutions until they have some proof that they work. 
They often look to their neighbors for this proof. The cost and intricacy of precision irrigation 
solutions present a risk that the more complex delivery systems, such as VSI and VRI, will be 
purchased only by a relatively small set of early-adopter growers. This risk is particularly real in 
the Northwest, where water and energy costs are often minimal factors in the grower’s overall 
budget. 
 
Because growers talk to one another when considering new purchases, the impact of one grower 
sharing one “bad” experience would be much greater than the impact of several growers sharing 
“good” experiences. 
 


4.2. Challenges 
The market for precision irrigation solutions relies upon a complex model of interdependent 
partnerships and technology integrations. Individual companies are now beginning to see the 
value of these partnerships and of ceding some of their proprietary information in order to 
deliver higher-value solutions to their customers. However, the levels of planning, development, 
and execution required across the wide range of instruments and data necessary to ensure easy 
integration into current farm practices takes considerable coordination and sustained effort. 
 
The industry faces a huge hurdle in trying to scale up the ability for growers to assess the return 
on investment for new precision irrigation equipment or services. Making such purchase 
decisions with any level of confidence takes time and expertise. The development of easy-to-use 
online assessment tools may help to alleviate this challenge, provided they facilitate simple and 
efficient analysis. 
 
Isolating energy savings to a change in irrigation practices on a single farm, much less on a 
single field, is very difficult. Electrical lines feeding a pivot often share other duties such as 
lighting a large storage shed or a workshop. Using an average energy amount per pivot rotation 
may serve as a proxy in calculations of energy savings acquired through precision irrigation 
practices.  
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5. Lessons Learned, Next Steps, Value of Findings 
 


5.1. Lessons Learned 
The precision irrigation market is entering a new phase of maturity in which hardware, software, 
and consulting solutions are just beginning to come together to provide value for growers. 
Vendors are making great strides in providing more seamless solutions.  
  
While some of the more complex technologies such as Variable Speed Irrigation and Variable 
Rate Irrigation require more development, some closer-in technologies, such as Precision Flat 
Rate irrigation, merit consideration as market-ready solutions. Implementing smaller incremental 
steps, such as performing pivot tune-ups, may provide real, near-term energy savings. 
 
As growers are introduced to precision irrigation success stories, they will begin to adopt these 
solutions – as long as they are customized to their needs and can be slowly integrated into their 
existing farm management practices. 
 


5.2. Next Steps 
NEEA will pursue additional research into quantifying the energy savings that can be achieved 
based upon the findings from the pivot evaluation study (detailed in the Pivot Evaluation Best 
Practices report). NEEA and the utilities could use those findings as the basis for a multi-year 
road map for increasing energy savings in the industrial agricultural sector, as the precision 
irrigation technologies mature and the manufacturers continue to integrate market offerings. 
 


5.3. Value of Findings 
NEEA can make a clear business case that precision irrigation solutions provide real benefits to 
growers in the Northwest. This Initiative initially assumed that the technologies were mature 
enough for greater market adoption. The findings from the studies and demonstrations in this 
Initiative, however, have shown NEEA that a tiered approach to market adoption is much more 
likely to succeed in achieving real energy savings. 
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1 EXECUTIVE SUMMARY 


NEEA, through its Commercial Real Estate (CRE) Initiative, is seeking to drive the adoption 
of energy efficiency best practices.  These best practices include behaviors and tools that 
continuously support effective implementation of energy management.  The Initiative’s 
target market is CRE executives in firms holding portfolios of income-producing office, 
warehouse and big box retail in a range of Northwest markets.  
 
The objective of this study was to better understand the delivery, partnership strategies 
and program channels for promoting the adoption of energy efficiency best practices in 
CRE and identify findings that will enhance the CRE Initiative approach and outcomes.   
 
The study focused on three primary study areas to provide the market feedback and data to 
accomplish the objectives: 


1. CRE Executives - Understand the knowledge, perspective and interest level of 
executive-level CRE professionals and identify the most successful learning formats 
and influence channels for content delivery.  


2. Bright Spot Analysis - Gather details from CRE firms whose approach to energy 
efficiency is substantially better than market norms and identify some of their key 
energy efficiency activities, better understand why and how these activities were 
developed and supported, and clarify the benefits to the CRE firm.    


3. Licensing, Credentialing and Accreditation (LAC) - Understand LAC trends to 
provide insights on how future LAC trends might reduce market barriers. Explore 
and understand the current and near-term energy efficiency LAC programs with 
focus on CRE-related trade associations.  


1.1 Key Themes and Strategies 


The findings identified six key themes and potential strategies for NEEA’s consideration: 


Theme #1: Information Overload 


 The market is awash with information, education, ideas, promises, proposals and 
businesses related to energy efficiency, causing confusion for CRE teams and 
delaying or eliminating energy efficiency decisions.  


 Firms lack both time and staff expertise to resolve information gaps and conflicts.  


 Information presented on energy efficiency is not properly targeted to CRE and their 
business case.  


 A lack of understanding of NEEA’s role and offerings only serves to contribute to the 
amount of “noise” in the marketplace.  


Theme #2: CRE Firms Manage Properties as a Team 


 Decisions about efficiency investment are typically a team effort that involves a 
messy matrix of inputs and decisions from several organizational levels.   
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 Informal energy “Champions” are an important influencer at many CRE firms.  
Sometimes the champions are executive level (lacking critical details), sometimes 
lower level (lacking authority). 


 Bright Spot firms typically have a dedicated sustainability or energy staff at a senior 
level that works across teams to add perspective and analysis. 


Theme #3: A Lack of Energy Efficiency Platforms and or Plans 


 Benchmarking is increasingly being utilized by the CRE industry, however not as 
part of a corporate or portfolio-wide approach to energy efficiency.  


 CRE firms rarely have a fully developed, integrated and documented energy 
efficiency platform and or plan.  


 Properties and energy efficiency investments are generally considered on a case-by-
case basis, with utility incentives being a major motivator.  


 Bright Spot firms elected sustainability and energy policies, rather than a detailed 
energy management plan. 


 LEED is the most desired building certification or label.   


Theme # 4: The Need for Actionable Insight via Certification and Training 


 Professional CRE industry courses and vendor trainings should focus on energy 
efficiency actions that can be applied in the short term.  


 Credential and certification options are growing while the number of individuals 
seeking professional development remains relatively constant. .  


 Emerging professionals are most interested in immediate action activities that 
provide for career advancement in the near term.  


Theme #5: Differences in CRE Business Structure Matter 


 Information and trainings often do not reflect a good understanding of the CRE 
market. A “one size fits all” approach was commonly cited in the interviews as a 
barrier for adoption of current industry programs focused on energy efficiency. 


 The primary market motivations to invest in energy efficiency vary greatly based on 
the business structure of the firm. When it comes to the promotion of energy 
efficiency we believe it to be beneficial to tailor strategies and approaches to the 
following three types of firms: 


1. Larger Investor/Owners and Real Estate Investment Trusts (REITs ) 


2. Third-Party Property Managers  


3. Smaller Independents  


Theme #6: The 2030 District and Impactful Partnerships 


 When surveyed about existing policies and programs in the Northwest, the Seattle 
2030 District was most recognized by the executives interviewed (whose firms 
managed portfolios in the Seattle market).   
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 The Seattle effort appears to have demonstrated that local efforts with shared goals, 
peer-based learning, and socialization of global concerns can promote engagement 
and action.  


 There was a strong consensus among those with buildings in the District that their 
efforts were improved and influenced greatly because of the 2030 District.   


1.2 Recommendations 


The research team summarized the findings into 12 priority recommendations for the 
initiative:  


1. Provide clear and consistent messages around a limited set of best practices to 
increase credibility for energy efficiency.   


2. Set a progressive path of action that defines best practice or, in some cases, even 
standard practice to ensure the most robust approaches are consistently adopted 
across a range of buildings.  


3. Promote the adoption of corporate sustainability policies rather than only the 
energy efficiency targets and plans. 


4. Leverage Energy Star brand recognition and work products showing the value.  


5. Create peer networks focused on energy efficiency within trade group committees 
and pursue replication of peer-based efficiency modeled on the Seattle 2030 
District. 


6. Provide experiential opportunities – show-and-tell within actual buildings with 
peer-to-peer communication to discuss cost, complexities of install, non-energy 
benefits and savings. Incorporate “lunch and learns” as a standard format for 
sharing such information. 


7. Assist internal champions in promoting the energy efficiency best practices through 
case studies and specific tools and resources. 


8. Understand and approach the market based on the distinctions between large REITs 
and investor-owners, third-party property managers, and smaller independents. 


9. Create financial decision-making guides and simple tools targeted to the CRE 
business models.  


10. Provide financial, logistical and messaging support for educational leaders and 
influencers (Building Owners and Managers Association (BOMA), International 
Facility Management Association (IFMA), Institute of Real Estate Managemnt 
(IREM) and Building Owners and Managers Institute (BOMI)) and vendors focused 
on educating property, asset and operations managers.  


11. Create market clarity in terms of what education and training are available. 


12. Leverage existing CRE partnerships as an outlet for sharing success stories and case 
studies and the vendors responsible for implementing building-specific energy 
efficiency best practices.   
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2 INTRODUCTION 


NEEA, through its Commercial Real Estate (CRE) Initiative, is seeking to drive the adoption 
of energy efficiency best practices by addressing key market barriers. To this end, NEEA 
engaged New Buildings Institute (NBI) to conduct research to better understand the 
delivery, partnership strategies and program channels for promoting the adoption of 
energy efficiency best practices in CRE.   


2.1  Background 


NEEA’s Commercial Real Estate Initiative started in 2007. Its primary focus is to leverage 
strategic partnerships with the Northwest’s CRE market to deliver a broad range of energy 
efficiency best practices, demonstrating energy efficiency as a powerful competitive 
advantage. The Initiative’s target market is CRE firms holding portfolios of income-
producing office, warehouse and big box retail in a range of Northwest markets such as the 
‘large’ markets of Greater Puget Sound and Greater Portland, ‘medium’ markets like 
Tacoma and Spokane, and ‘smaller’ markets like the Tri-Cities and Missoula. 


NEEA accomplishes adoption of energy efficient measures within this target market by 
working with real estate firms and professionals engaged in the development, management 
and operations of commercial office buildings. The aim of the initiative is to offer a wide 
range of energy efficiency best practices and tools to enable key participants in this market 
to reduce energy usage and remain competitive. 
 
2.1.1 CRE Initiative Cohorts 


The CRE Initiative consists of two cohorts; the Market Partners Program (MPP) and the 
Commercial Office Efficiency Competitions (Office Competitions). The MPP engages CRE 
firms for two years and employs a coaching process that focuses on integrating Strategic 
Energy Management (SEM) into the firm’s business practices. The Office Competitions 
engaged CRE firms over the course of a year at the building level to adopt principles of SEM 
and energy management best practices. In 2013 this effort was launched as the Kilowatt 
Crackdown in Portland, Oregon, and Boise, Idaho (The Cadmus Group, 2014).   
 
While this research project is not directly associated with either of these two cohorts, given 
their presence in the CRE market in the Northwest, they are mentioned here as part of the 
context of NEEA’s existing market engagement strategy for the promotion and adoption of 
energy efficiency practices.  


2.1.2 Energy Efficiency Best Practices 


While SEM was a central focus of both the MPP and Office Competitions cohorts, NEEA has 
strategically repositioned the focus of the CRE Initiative to be on energy efficiency best 
practices, with SEM being positioned as a tool promoted for the CRE market. NEEA has 
provided NBI with the following definition of energy efficiency best practices: 


“Energy efficiency best practices broadly include behaviors and tools that support effective 
implementation of energy management. In contrast to a single project, best practices tend 
to increase energy performance over time in buildings, portfolios or organizations. 
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Examples range from adoption of specific technical practices by individuals or teams, to 
organizational goal-setting and reporting, to whole-building retrofits.”   


2.2  Research Objectives 


Assisting NBI on this project were davidwhewett, inc., and BZ Business Systems. This team  
conducted market research to meet the following information needs: 
 


1. To gain a full understanding of the knowledge, perspective and interest level of 
executive-level CRE professionals on the topic of energy efficiency best practices, 
specifically to better understand: 


a. Knowledge of energy efficiency best practices for CRE 


b. Influence channels and partners in program adoption and implementation of 
energy efficiency best practices  


c. Key methods for information updates and education on the latest energy 
efficiency best practices 


d. Effectiveness and market perception of credentials for adopting and 
implementing sustainability and other energy efficiency measures   


2. Gather details from CRE firms whose approach to energy efficiency is substantially 
better than market norms and identify some of their key energy efficiency activities, 
better understand why and how these activities were developed and supported, and 
clarify the benefits to the CRE firm.    


3. To explore and understand the current and near-term licensing, accreditation and 
certification (LAC) programs leveraged for distribution of energy efficiency best 
practices to the CRE market, with a focus on CRE-related trade associations.  


a. Determine and list existing CRE LAC tracks and competing alternatives that 
currently exist at the portfolio, building and individual levels 


b. With the list of available tracks:  


i. Determine what gaps NEEA can fill based on an existing track 


ii. Identify competing alternatives 


iii. Determine the number of certificants when possible 


4. Understand LAC trends to provide insights for further initiative strategy 
development. 


2.3 Methodology 
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Table 1 provides a summary of the research methodologies used to meet the major 
research objectives indicated above, and the three primary research tasks conducted as 
part of this project. 
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Table 1: Research Objectives and Approaches 


Research Objective Research Approach Research Task 


To gain a full understanding of the 
knowledge, perspective and interest level 
of executive-level Commercial Real Estate 
(CRE) professionals on the topic of energy 
efficiency best practices. 


Interviewed 21 CRE 
executives 
representing 18 firms 


1. Executive 
Interviews 


Identify the most successful learning 
formats and influence channels for 
content delivery to advance energy 
efficiency product awareness and skill 
development as well as other energy 
efficiency best practices by CRE 
executives. 


Gather details from CRE firms whose 
approach to energy efficiency is 
substantially better than market norms 
and identify some of their key energy 
efficiency activities, better understand 
why and how these activities were 
developed and supported, and clarify the 
benefits to the CRE firm.    


Interviewed 6 CRE 
professionals at 
multiple 
organizational levels 
representing 3 firms 


2.  Bright Spot 
Analysis 


To explore and understand the current 
and near-term licensing, accreditation and 
certification (LAC) programs leveraged 
for distribution of energy efficiency best 
practices to the CRE market, with focus on 
CRE-related trade associations. 


Interviewed 17 
representatives from 5 
CRE-related trade 
associations 
Conducted market 
research 


3. Licensing, 
Accreditation and 
Certfication 


Understand LAC trends to provide 
insights for future initiative strategy 
development. 


 


2.3.1 Interviews 


For all three sets of interviews, the research team put together an interview guide for each 
of the interviews. 


The project team conducted 18 executive interviews between August 2014 and November 
2014. Each interview was conducted over the phone and lasted approximately 60 minutes.  


The three Bright Spot interviews were conducted in September 2014. Each interview was 
conducted over the phone and lasted approximately 60 minutes. The interview guide was 
structured around the five topic areas that sought to understand how energy efficiency is 
promoted and tracked at a corporate level, what defined a successful team, and what could 
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assist the team in further adoption of energy efficiency strategies and practices. The entire 
Bright Spot interview guide appears in Appendix B.  


The research team developed two slightly different interview guides that served to guide 
the national- and local-level interviews restpectively. These interviews were conducted 
over the phone in August and September of 2014 and lasted approximetly 60 mintues. The 
interview guide for the national-level organizations focused on current offerings that 
addressed energy efficiency as well as the primary barriers to the increased adoption of 
energy efficiency best practices throgh LAC programs. The interview guide for the BOMA 
locals focused on current energy efficiency educational/training offerings and programs, 
percieved value of the current offerings, and ways in which NEEA could support these 
efforts going forward. Both of these interview guides appear in Appendix C. 


3 RESEARCH TASKS 


As noted in 
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Table 1, the project team structured this project around three primary research tasks. 
While the project team considered all three tasks when identifying the key market themes 
and findings that are documented in Section 4, each research task had its own objectives 
and therefore involved different approaches and target audiences, and ultimately resulted 
in varied findings.   


3.1  Executive Interviews 


In identifying which individuals to target, we took full advantage of the expertise and 
connections of David Hewett. Mr. Hewett is well known both nationally and in the 
Northwest, where he has spent much of his career. The project team leveraged his 
professional connections in compiling a list of 53 CRE Executives from around the country 
and throughout the Northwest.   


3.1.1 Markets Represented 


The CRE firms interviewed represent a range of markets globally and throughout the 
Pacific Northwest, as illustrated in Table 2 below.  


Table 2: Primary Markets Represented by CRE Firms Interviewed 


Primary Market Number of Firms Interviewed 


Global 3 


National 3 


Pacific Northwest 12 


Total 18 


 


Specific to the Northwest, there was a deliberate attempt to represent not only the larger 
metro markets of Seattle and Portland but also to ensure representation from the mid-size 
to smaller markets. Table 3 indicates the number of CRE firms interviewed from the larger 
metro areas of Portland and Seattle and the mid-size to small markets that are distributed 
throughout the states of Idaho, Montana, Oregon, and Washington. 


Table 3: Pacific Northwest Submarkets 


Pacific Northwest Submarket Number of Firms Interviewed 


Portland and Seattle Metro 10 


Spokane, Coer d’Alene and Bend 2* 


Total 12 


*These two firms conduct work in all of the four Northwest states. 


 


3.1.2 Building Types Represented 


All 18 firms included office buildings in their portfolios. Additionally, retail, warehouse and 
mixed-used buildings were represented in the portfolios of the CRE firms interviewed. 
Table 4 indicates the number of firms associated with each building type. 
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Table 4: Building Types 


Building Type Number of Firms Interviewed 


Office 18 


Retail 8 


Warehouse 7 


Mixed Use 3 


 


3.1.3 CRE Firms and Titles 


Table 5 lists the firms represented in the executive interviews, the titles of the individuals 
interviewed and the number of individuals present for the interview. 


Table 5: CRE Firm and Title of Executives Interviewed 


CRE Firm No. Title(s) Number of People 
Interviewed 


 1 Senior Vice President; Project Director 2 


 2 
CEO; Vice President, Construction; Vice 
President, Property Management 


3 


 3 CEO 1 


 4 Executive Vice President 1 


 5 Senior Vice President of Commercial 
Properties 


1 


 6 Development Manager 1 


 7 Vice President, National Operations Manager 1 


 8 Director, Property Management 1 


 9 Director of Operations 1 


 10 General Manager 1 


 11 Director of Corporate Services 1 


 12 Vice President, Sustainability 1 


 13 Senior Vice President, Property Management 1 


 14 Senior Property Manager 1 


 15 President, Construction 1 


 16 Director, Global Energy & Sustainability 1 


 17 Vice President of Commercial Property 1 


 18 Senior Managing Director 1 







New Buildings Institute - 14 -  March 16, 2015 


CRE Firm No. Title(s) Number of People 
Interviewed 


Total  21 


 


3.1.4 Research Findings of the Executive Interviews 


Below are the key findings from each of the four primary topic areas covered in the 
interview guide. 


1. Knowledge of energy efficiency best practices for CRE. 


 The attention CRE staff can pay to energy efficiency is extremely limited. 
Within energy efficiency topics there is too much noise - conflicting or 
unreliable information and significant skepticism about performance, some 
based on previous experience. This can be applied to both the number of 
energy efficiency products and services available as well as to the various 
programs, certifications and educational opportunities. 


 CRE firms indicated that for the most part they are only installing the most 
robust energy efficiency measures, those that are well proven and have short 
paybacks periods (less than three years, and in many instances only one or 
two). Despite this focus, we determined from the limited scope of the energy 
efficiency projects described that there is "low-hanging fruit" still available 
within CRE. 


 Almost all firms have done some form of benchmarking. Successful firms 
have internalized this process by using resources such as Energy Star 
Portfolio Manager. 


 When a building certification or label is important to an owner, LEED is the 
brand most desired. Although the group generally agreed on this, there is still 
a healthy dose of skepticism around the legitimacy of the LEED program, 
especially when it comes to the validity of the energy requirements. 


2. Influence channels and partners in the adoption and implementation of energy 
efficiency best practices. 


 Market channels of information for CRE Executives are diverse, and with the 
notable exception of utility incentive dollars there are no clear standouts. 
Trade publications were generally considered to have the lowest influence 
on participants. It was not clear if these influence channels also applied to 
specific energy efficiency products or services. 


 Most decisions about property management are made by a team that 
includes the property manager, engineering staff and one or more senior 
executives. Decision-making about energy efficiency was often spearheaded 
by an internal champion. The ability of this champion to get buy-in from the 
rest of the team is essential. 
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 Challenges associated with projects pitched by trade allies and consultants 
were typically tied to a lack of understanding of the CRE business model. 
Claims are often either unsubstantiated or do not include quantifiable 
savings estimates. 


 The financial decision-making process for energy efficiency tasks or 
upgrades outside the normal budget cycle is complicated and requires higher 
level approval beyond simple operation and maintenance (O&M) measures. 
Budgeting for more significant improvements can be a 12- to 18-month 
process. 


3. Key methods for obtaining information updates and preferred learning formats, 
learning channels and content delivery on energy efficiency. 


 CRE executives strongly rely on their professional networks and word of 
mouth for obtaining information on energy efficiency strategies and best 
practices. Industry publications are generally disregarded.  


 Lunch and learns are the most preferred format for learning. 


 There was an expressed desire for “actionable insight” from formal 
professional courses (BOMA, IFMA and BOMI) and vendor trainings. 


4. Market perception of credentials. 


 Hiring managers and organizations hiring subcontractors continue to use 
credentials as a base-level guide in the process, even if they are not fully 
aware of a credential’s full value. 


 Credentials can be a good indication of professional commitment and desire 
to gain greater knowledge on a subject, but tenure, experience and good 
recommendations hold greater weight at the executive level. 


3.2  Bright Spot Analysis 


When identifying which CRE firms met the criteria of having well-established energy 
efficiency practices that make them excellent examples for others, NBI relied primarily on its 
subject matter experts to make recommendations. These recommendations were based on 
their knowledge of how those firms manage their properties, as well other indicators such 
as being recognized as an Energy Star Partner of the Year, participating in the Global Real 
Estate Sustainability Benchmark (GRESB) and featuring a significant number of LEED-
certified projects across their portfolios. Based on this research, the team identified and 
submitted for NEEA’s approval nine CRE firms whose approach to energy efficiency was 
considered substantially better than market norms. From this list, NBI secured interviews 
with representatives from three of these firms, including one located in the Northwest, per 
NEEA’s request. 


3.2.1 Bright Spot Firms 


Table 6 lists the firms that participated in this portion of the project and some 
qualifications that demonstrate their leadership position with regard to energy efficiency: 
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Table 6: Bright Spot Firms Interviewed 


Bright Spot Firm Leadership Qualifications 


A Recognized by the Environmental Protection Agency (EPA) with a 2014 
Energy Star Partner of the Year Sustained Excellence Award for its 
continued environmental leadership. This award recognizes the firm’s 
long contribution to reducing greenhouse gas emissions through the 
use of innovative energy efficiency approaches. This is the 12th 
consecutive Energy Star Partner Award for this firm. 


B  Portfolio includes multiple buildings that have been recognized by 
Energy Star for demonstrating excellence in energy management and 
that have received LEED Platinum Certification.  


C  Recipient of a 2014 Energy Star Partner of the Year award. Named the 
North American leader in sustainability by Global Real Estate 
Sustainable Benchmark. GRESB ranked this firm first among 151 North 
American participants across all asset types, and fifth worldwide out of 
637 participants. 


 


3.2.2 Bright Spot Professionals Interviewed 


A key element of this task was to interview multiple individuals involved in the energy 
efficiency decision-making chain in order to understand how these industry leaders 
identify some of their key energy efficiency activities, why and how these activities were 
developed and supported, and to clarify the benefits to each firm. Table 7 below indicates 
the primary roles and quantity of the professionals interviewed for this task. 
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Table 7: Roles and Quantities of Bright Spot Interviews 


Roles Number of People Interviewed 


President or VP of Sustainability 2 


Asset Manager (at a Senior VP or VP level) 2 


Direct or VP of Facilities and Engineering 2 


Total 6 


 


3.2.3 Research Findings 


Below are the key findings for each firm associated with each of the five primary topic 
areas covered in the Bright Spot interview guide.  


Table 8: Summary of Bright Spot Findings by Firm 


Topic Area Firm A  Firm B  Firm C  


Corporate 
Commitment 


Publicly available 
Energy 
Management and 
Sustainability 
policy designed to 
improve financial 
performance 


Ongoing tracking 
and measurement 


No formally adopted 
energy efficiency 
commitment or policy  


Use a longer-than-typical 
time frame for energy 
efficiency investments as 
they hold properties over 
time 


Publicly available 
Sustainability 
Objectives Action Plan 
and Energy Policy 


Annual reporting 


Staffing 
Structure 


Dedicated 
sustainability staff 
between 
Executives and 
Property Managers 


Recognition and 
bonuses based on 
performance 


General managers meet 
biweekly to discuss and 
share information on 
properties including 
energy 


Annual two-day asset 
review 


Dedicated three-person 
sustainability team that 
includes an MBA and an 
Engineer 


Would benefit from an 
energy supply expert 
for distributed 
generation and demand 
management  
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Topic Area Firm A  Firm B  Firm C  


Operations & 
Maintenance 
(O&M) Plan 


All buildings 
benchmarked and 
actively monitored 


Energy 
management plan 
in place for each 
building with 
annual report of 
actions 


All buildings 
benchmarked and 
actively monitored 


Annual energy upgrade 
budgeting process based 
on audits and ROI  


Annual walk-through of 
each building with team 


Third-party detailed 
energy use tracking of 
load profiles  


Program 
Enhancement1 


Recognition 
program based on 
performance 


Effective messaging 
on the benefits of 
utilizing low- and 
no-cost resources 
such as Portfolio 
Manager  


Many opportunities exist 
between the typical “low-
hanging fruit” done in 
CRE and best practice 
demonstration projects 


Tenant education 


Need to enhance 
business case, clearly 
show ROI 


More training for 
vendors on how to 
effectively sell to CRE 
professionals 


Credentials Places more 
emphasis on 
capabilities and 
track record 


Tenure, experience more 
important 


LEED credential not 
strong enough on energy 


Important for engineers  


BOMA linkages useful 


 


3.3  Licensing, Accreditation and Credentialing 


In order to meet the objectives of this task, the research team conducted interviews with 
staff or board members representing the CRE profession broadly regarding professional 
education and credentials and conducted a market scan of the primary CRE licensing, 
accreditation and certification (LAC) track offerings. Additionally, the CRE executives 
interviewed were asked which credentials, designations or certifications were important to 
them, which served to inform this task. 


3.3.1 LAC Interviews 


The research team targeted both national-level leaders as well as representatives of 
organizations working in the Northwest on the topic of education and credentials and 
interviewed 17 individuals representing nine organizations. Table 9 indicates the national-
level organizations that were interviewed as well as the number of representatives that 
were present for the interview.  


                                                        
1 This relates to Northwest-specific programs, but in the case where the interviewee was not familiar with 
these programs, this information was inferred from other answers. 
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Table 9: National Organizations Interviewed 


Organization Number of Staff Interviewed 


BOMA International 4 


BOMI International 4 


International Facility Management Association (IFMA) 2 


Silver Loc Associates LLC2 1 


Institute of Real Estate Management (IREM)3 1 


Total 12 


 


 Table 10 indicates the Northwest organizations interviewed as well as the number of 
representatives that were present for the interview. 


Table 10: Northwest Organizations Interviewed 


Organization Number of Staff Interviewed 


BOMA Boise 1 


BOMA Seattle & King County 1 


BOMA Tri-Cities 1 


BOMA Spokane 1 


BOMA Oregon 1 


Total 5 


 


3.3.2 LAC Track Market Scan 


The research team conducted a market scan of various LAC tracks and based on input from 
market experts as well as input from the 17 LAC interviews and the 21 executive 
interviews, compiled a list of CRE LAC offerings that were either standard in the industry or 
particular to the Pacific Northwest.  


                                                        
2 Former President of IFMA 


3 Did not participate in full interview due to time constraints 
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Table 11: Number of LAC Tracks Documented 


LAC Track End User/Group Number of LAC Tracks 
Documented 


Individual-level LAC tracks: professional and educational 
opportunities for professionals in the CRE industry 


23 


Building-level LAC tracks: certification and recognition 
programs and opportunities for individual buildings 


7 


Portfolio-level LAC tracks: disclosure and recognition 
programs and opportunities for companies 


5 


 


3.3.3 Research Findings 


The primary findings from the task appear below, associated with each LAC track end-user 
or group. 


1. Individual-level LAC tracks: 


 An over-saturation of competing announcements and market actors for 
energy efficiency education, opportunities, products and services.  


 A lack of perceived value in paying for professional education and 
development which means that employees, especially those early in their 
careers, are not being trained to industry standards. 


 Hiring managers and organizations hiring subcontractors continue to use 
credentials as a base-level guide in the process, even if they are not fully 
aware of the full value of a credential. 


 A high demand for education delivered in a lunch-and-learn format that 
targets personnel representing a range of seniority at a particular CRE firm.    


2. Building-level LAC Tracks: 


 The partnership between NEEA and the BOMA Seattle chapter in 
implementing the BOMA Energy Efficiency Program (BEEP) in that market 
then replicating it in other markets in the region was considered to be hugely 
successful. 


 LEED is the most desired and valued designation. 


 The cost associated with the LEED program is driving the CRE industry to 
explore alternatives such as Green Globes. 


3. Portfolio-level LAC Tracks:  


 A greater focus on Corporate Responsibility is driving leading CRE 
companies to develop Sustainability and Energy Policies. 


 CRE investors are starting to demand greater disclosure and transparency 
when it comes to the environmental impacts of CRE portfolios. 
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4 KEY MARKET THEMES AND FINDINGS 


The research conducted by the NBI team developed a number of consistent findings about 
how the CRE market operates and what critical barriers restrict a stronger uptake of 
energy efficiency options.  In this section, major findings are organized around key themes 
from the interviews and the impact that these findings have on efficiency investments.  A 
number of focus areas that can help inform program development are discussed.   


4.1 Key Theme #1: Information Overload 


The market is awash with information, education, ideas, promises, proposals and 
businesses related to energy efficiency.   
 
“There is too much information (on energy efficiency offerings) and it’s not all quality.” 
- CEO of Firm #3 


Impacts 


The amount and variety of information frequently results in confusion for CRE teams, and 
many decisions about energy efficiency are not made or are postponed because of 
conflicting information and/or insufficient performance and financial details. This impacts 
firms across the board regardless of their current level of sophistication and/or education 
around energy efficiency. 


Most CRE firms are constrained by both time and staff expertise from resolving information 
gaps and conflicts. They are asking for good information on the best way to move forward 
at several levels, including: 


1. Staff training and professional development  


2. Measures that provide short term paybacks  


3. Long-term program opportunities  and equipment change outs 


Significant Details 


This issue was observed in CRE firms that had ranked themselves highly in their 
commitment to energy efficiency as well as firms that considered themselves to be more 
middle-of-the-road in their approach. For the leading firms, the barrier was expressed as 
not knowing what emerging energy efficiency measure would potentially constitute best 
practice. For the middle-of-the-road firms, it was often expressed as simply not knowing 
where to start. This issue was attributed to the amount of “noise” in the marketplace when 
it came to the sheer volume of information around energy efficiency best practices as well 
as mismatched guidance and training.   


Many executives noted that they often did not have the time to vet a particular energy 
efficiency technology or approach and that in general they did not trust vendor claims 
related to energy savings. They also expressed that they did not feel that the information 
presented on energy efficiency was properly targeted to them and their business case. 


Additionally, the role of NEEA is not understood. None of the firms understood the 
organization’s goals or relationship with utilities, and they had limited knowledge of 
NEEA’s range of offerings.  
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Areas for Focus 


The market is looking for someone that can sort through the issues, provide useful 
information on the offerings, and help demonstrate what will create the greatest benefit to 
their firm. Multiple individual expressed that they were looking for a “trusted source.” 


 Focus on providing consistent and reliable information about a limited number of 
best options for efficiency investments.  Technical information should be consistent 
across educational, communications and marketing efforts. 


 Information and education should be constructed to specific roles/ownership types. 
Access to the tools and scheduled training or education events should allow for CRE 
professionals to easily find relevant information based on their role.  


 Provide concrete examples or case studies that include financial and 
implementation information. 


 Make information resources available to utilities and trade allies to improve 
consistency of information that reaches the CRE market from these channels. 


 Focus on clarifying NEEA’s role to the CRE marketplace in the Pacific Northwest. 
Use the major trade associations as a critical partner in delivering information to 
CRE.  Potential opportunities include supporting energy efficiency training by the 
trade associations and working with them on joint opportunities to provide 
consistent and reliable information, such as conferences.   
 


4.2  Key Theme #2: CRE Firms Manage Properties as a Team 


CRE firms manage properties as a team. There is no single energy efficiency decision maker 
to target at most CRE firms. Decisions about efficiency investment are typically a team 
effort that can involve a muddled matrix of inputs and decisions from several 
organizational levels.  Overall, financial goals and financial performance set key parameters 
and drive decisions. In the case of third-party property managers (TPPM) this becomes 
even more complex, with the TPPM in many cases acting as the ‘efficiency cheerleader’ with 
each of their clients acting as the final decision makers with varying levels of sophistication 
and commitment to energy efficiency.  
 
“(Energy efficiency) is left up to the individual portfolio management teams and each 
team does it a little differently.”  -  Senior Property Manager at Firm #14 
 
Impacts 


Energy decisions can be a detail within the management strategy for a building. While the 
value of energy saving is generally recognized, only the most robust measures are typically 
installed, frequently driven by incentives with utility rebates leading as the strongest 
driver. 


 Significant Details 


 Bright Spot firms typically have a dedicated sustainability or energy staff at a senior 
level that work across teams to add perspective and analysis. 
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 Informal energy “Champions” are an important influencer at many CRE firms.  
Sometimes the champions are executive level (lacking critical details), sometimes 
lower level (lacking authority). 


  


Areas for Focus 


 Support internal champions by supplying them with the right level of information 
and tools. Create information channels that can reach multiple levels of CRE staff 
within a firm as the champion may be technical, financial or management staff. 


 Find ways to support champions across multiple CRE firms by creating peer-to-peer 


learning, mentoring and support.  Opportunities could include informal gatherings 


within CRE trade associations and potentially geographically focused efforts, such as 


the 2030 District in Seattle. 


 Provide tools and resources to the CRE market in order to increase benchmarking as 


a foundation to energy efficiency. It is imperative that training, education and tools 


are uniquely focused on the specific business benefits to the end user.  This should 


apply not only to the ownership structures detailed below, but as well to the end 


user’s role. 


 Build off the fact that energy decisions are frequently the most cost-effective 


investments within the broader sustainability framework.  Linkages to 
sustainability and the direct financial benefits of energy decisions should be 
supported by program efforts. 


 Provide lunch and learns that have something for all levels--building engineers, 


property managers and senior staff--so that all members of internal teams receive 


information relevant to their perspective on energy efficiency decisions.  Emphasize 


benefits more than technical details. 


 Showcase “Best Practice” decision-making processes to create examples of how 
teams can organize to advance energy efficiency. 


4.3  Key Theme #3: A Lack of Energy Efficiency Platforms and or Plans 


CRE firms rarely have a fully developed, integrated and documented energy efficiency 
platform and or plan.  


“We haven’t established a (energy efficiency) plan formally, but in practice we talk 
about it (energy efficiency) a lot in terms of successes and failures.” –Executive Vice 
President at Firm #4 


Impact 


Developing a detailed energy plan may not be practical; energy efficiency must fit within 
financial performance goals and/or concerns about brand image. 
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Significant Details 


While a number of firms claimed to have benchmarked their properties, rarely was this 
information used as part of a corporate or portfolio-wide approach to energy efficiency.  


When a building certification or label is important to an owner, LEED is the brand most 


desired. Although the executives interviewed for this report generally agreed on this, there 


is still a healthy dose of skepticism around the legitimacy of the LEED program, especially 


when it comes to the validity of the energy requirements.   


Two of the Bright Spot firms have sustainability and energy policies, rather than a detailed 
plan. 


Areas for Focus 


 Focus on showcasing policies that can be flexible decision support tools rather than 


a detailed plan. Policies can be used as part of a public statement of how CRE firms 


operate and can provide guidance to support energy efficiency investments, such as 


ROI criteria. 


 Ensure that market-facings solutions address the financial decision-making timing, 


and clearly identify the financial benefits associated with energy efficiency best 


practices. 


4.4 Key Theme #4: The Need for Actionable Insight 


With regard to education, training, professional development and accreditation there was 


an expressed desire for “actionable insight” from time spent on these activities. This 
concept implies a need for those who are providing the education to better understand the 
CRE market, or that delivery methods need further evaluation. These activities can be 
produced by either vendors that perform services in the industry, training in their area, or 
by professional organizations (e.g. BOMA, IFMA, IREM, etc.) formed by industry 
professionals and educational institutions. 


“I would say 75% of (vendor) pitches are dead on arrival.” –Vice President of 


Sustainability at Firm #12 


Impact 


Information on technologies and strategies that does not include cost information and 
return on investment is quickly dismissed. Professional development and training and are 
not considered a high priority at many firms, leaving it to the individual to invest their time 
and money in professional development.  


Significant Details 


The market continues to provide new educational offerings (at all levels and types of 
education, training, credentials and certifications), but while it has increased the quality 
and quantity of knowledge, it has muddied the waters as to what is the best path of action 
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for professionals to take, causing many firms to limit supporting them financially or with 
time off.  


The younger workforce is most interested in immediate action activities, such as education 
or training that can give them knowledge and provide for career advancement in the 
immediate term.  Long-term credentials and education are secondary to their goal. This has 
impacted the number of professionals enrolling in multi-year accreditation programs 
which are either not well understood or known and therefore not valued. 


The role of service providers (HVAC and lighting contractors) and consultants is important 
because the executives interviewed indicated them as having the highest level of influence 
(behind utility rebates) when it came to the adoption of energy efficiency measures. They 
were also ranked high as being sources of education and knowledge, although, as noted 
above, there was a feeling by CRE professionals that the education provided did not always 
add value as the “vendors” did not understand CRE and related business operations. 


Areas for Focus 


The focus here needs to be segregated into two areas: first, the vendor community 
servicing the owners and managers; and second, the professional and educational 
organizations that make up the industry.  


1. Vendor organizations 


 Support these vendor groups (service providers, consultants, et al.) through strong 
and focused materials that can present a unified and strategic approach to the issues 
of energy efficiency best practices.  


2. Education, Training and Professional Development Providers (including 
accreditation, certification and credentialing)  


 Support the educational organizations that currently provide the highest level of 
energy efficiency services with the following elements: 


o Financial incentives for student attendance 


o Logistics and marketing support for holding classes 


o Financial assistance and material for updating programs and classes 


 This type of support could also be applied to the top programs that highlight best 
practices in building operations. This would include a focus on programs that target 
buildings, as well as education of professionals.  


 


4.5 Key Theme #5: Differences in Business Structure and Market Position Matter 


The primary market motivations to invest in energy efficiency change with the CRE 
business structure and market position. 


Impact 


Understanding the structure of CRE firms provides a good indicator of how to approach 
energy investments.  There are differing fundamental market drivers. The majority of the 
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executives interviewed attempted to make energy efficiency a priority, but in their position 
as a fee manager they are somewhat handcuffed by their client’s needs, goals and focus for 
the building. Unless the client (typically the building owner) is energy savvy, energy 
efficiency ends up being a very tough sell at the building level.  


Significant details 


At the most general level, it is imperative to break the CRE market into three CRE 
ownership structures based on size and fundamental business interest. Having a clear 
understanding of these basic characteristics has significant implications as the primary 
drivers vary from group to group and can greatly influence how they approach and adopt 
energy efficiency best practices.  


1. Larger Real Estate Investment Trusts (REITs) and Investor/Owners: These firms 
are driven by investment and global perspectives. They tend to be more attuned 
to transparency in reporting (including energy benchmarking) and sustainability 
issues; they commonly have a Sustainability Director or similar staff covering 
energy, recycling, waste and other issues. 


 Their goals are driven by economics first, but they are also heavily influenced 
by outside factors like shareholder issues, governmental regulations, and 
investor preferences or desires.  


 They have a greater ability to finance and pay for large-ticket items both in 
and out of budget cycles.  


 Their ability to create programmatic opportunities is higher relative to other 
firms. 


 They typically have the highest level of experience and education around 
their own professional staff. 


 They have a propensity to trust (after thorough review) outside experts and 
advisors.  


 Within this group it is also important to understand how REITs view their 
portfolios, as they typically have a much longer hold on their properties. This 
impacts the way in which they operate their buildings and make decisions 
around investments within their properties. 


 
2. Third-Party Property Managers: These firms compete to meet owner/investor 


needs and typically are concerned with meeting near-term financial goals to 
maintain clients.  


 These firms serve players from both groups 1 and 3. 


 This group can also be categorized into small local and regional firms and 
large global firms, each with its own set of challenges and opportunities.  


 They are responsible for both interpreting their client needs and desires as 
well as needing to present the latest methods of building operations 
(including energy efficiency) as this market tends to be very competitive.  
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 They are very dependent on the education, training and credentials while at 
the same time can be reluctant to fund those activities because of the thin 
margins under which they operate.  


 Balancing the goals and objectives of the owners and their own operating 
company can put a strain on how they operate and serve their customer, 
leaving them with a greater need for support in best practices and 
operations, including energy efficiency.   


 It is important to understand that in many cases they are the decision maker 
for the building. 


 
3. Smaller Independents: These firms may be family owned and usually focus their 


properties in a limited geographic area. They tend to be very stable, both in 
terms of holding properties and in terms of staff longevity. They can take a 
longer perspective on financial returns, which helps with energy efficiency 
investments. 


 These smaller independents can either be direct owner or third-party 
managers as noted in group 2. 


 While usually managing or owning the smaller buildings (though not 
exclusively), it is important to remember that small commercial buildings 
compromise the greatest overall volume of buildings in the marketplace. 


 This group is typically in the greatest need of outside expertise and 
information as they customarily will have minimal inside expertise or 
individuals exclusively working on energy issues.  


Areas for Focus 


Having a clear understanding of these basic categories and their primary drivers should 


impact both the overall market approach and how to promote energy efficiency best 


practices at individual firms.   


4.6  Key Theme #6: The 2030 District and Impactful Partnerships 


The 2030 District in Seattle represents an intriguing opportunity for engaging the CRE 
market around managing and reducing energy in a group of buildings. 


 
“The 2030 District is a big deal in Seattle because it is an attempt to be a quasi-private 
sector/government partnership looking at energy from a district standpoint and 
trying to set goals based upon a geographic area instead of a specific building.” –  
President of BOMA Seattle & King County 
 
Impact 
In the case of the Seattle 2030 district, the CRE community is working toward a common 
goal with representatives from the City and the local utility. The Seattle effort appears to 
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have demonstrated that local efforts with shared goals, peer-based learning, and 
socialization of global concerns into local action can reach the CRE market. 


 
Significant Details 
When asked about their awareness of existing programs and resources in the executive 
interview portion of the research, the Seattle 2030 District had the highest marks (for CRE 
professional that have properties in that area).  There was a strong consensus of those with 
buildings in the District that their efforts were improved and influenced greatly because of 
the 2030 District.   


 
Areas for Focus 


This is an area for NEEA to further investigate and better understand how this organization 
works, seeing what can be replicated in other organizations and regions of their territory. 
The focus would be to determine: 


 Who is involved and Why (owners, vendors, governmental organizations, etc.) 


 How it is structured and supported (process and dollars) 


 How its leadership is formed, organized and runs 


 


5 CONCLUSIONS AND RECOMMENDATIONS 


Despite the range in firm size, markets represented and the types of properties managed, 
we consistently heard the following messages from the CRE executives interviewed. Any 
effort on the part of NEEA’s CRE Initiative going forward needs to address these key areas 
in order to reduce the market barriers to the adoption and implementation of energy 
efficiency best practices: 


 Limited time from owners and managers is available for attention to energy 
efficiency, and the market place is seen as having conflicting or unreliable 
information.  


 Significant skepticism remains about performance and services as well as various 
programs, certifications and educational opportunities. 


 Decisions are made by a team but are usually spearheaded by an internal champion. 
The role and ability of this champion is essential. 


 Trade allies and consultants often show a lack of understanding of the CRE business 
model and make unsubstantiated claims or do not quantify savings estimates. 


With regard to Licensing, Accreditation and Certifications (LACs), the interviews conducted 
suggested several challenges that have notable implications for NEEA. The challenges are: 


 The lack of perceived value in paying for professional education and development 
means that employees, especially those early in their careers, are not being trained 
to industry standards or best practices. 
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 The amount of ‘noise’ around energy efficiency topics perceived by the industry 
presents a considerable challenge to those trying to promote the adoption of energy 
efficiency best practices. 


5.1 Recommendations 


While each individual research task conducted for this project resulted in its own set of 
recommended focus, the research team has identified the following 12 recommendations 
as being priorities in the promotion and adoption of energy efficiency best practices:  


1. Provide clear and consistent messages around a limited set of best practices to 
increase credibility for energy efficiency.   


2. Set a progressive path of action that defines best practice or, in some cases, even 
standard practice to ensure the most robust approaches are consistently adopted 
across a range of buildings. An example of this is a focus on understanding 
benchmarking as a foundational step that is a tool used to support a process and the 
end goal, not a standalone end product.   


3. Promote the adoption of corporate sustainability policies, which can gather broader 
appeal and approval, rather than only the energy efficiency targets and plans, while 
showing that the energy efficiency component may be the fastest way to create a 
financial return on the whole package. 


4. Leverage Environmental Protection Agency brand recognition and work products 
demonstrating the value.  


5. Create peer networks focused on energy efficiency within trade group committees 
and pursue replication of peer-based efficiency modeled on the Seattle 2030 
District. 


6. Provide experiential opportunities – show-and-tell within actual buildings with 
peer-to-peer communication to discuss cost, complexities of install, non-energy 
benefits and savings. Incorporate “lunch and learns” as a standard format for 
sharing such information. 


7. Assist internal champions in promoting the energy efficiency best practices through 
case studies and specific tools and resources. 


8. Understand and approach the market based on the distinctions between large REITs 
and investor-owners, third-party property managers, and smaller independents. 


9. Create financial decision-making guides and simple tools targeted to the CRE 
business models.  


10. Provide financial, logistical and messaging support for educational leaders and 
influencers (BOMA, IFMA, IREM and BOMI) and vendors focused on educating 
property, asset and operations managers.  


11. Create market clarity in terms of what education and training are available. 


12. Leverage existing CRE partnerships as an outlet for sharing success stories and case 
studies and the vendors responsible for implementing building-specific energy 
efficiency best practices.   
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 APENDIX A: EXECUTIVE INTERVIEW GUIDE 


General Questions  


1. What is your job title? 


2. How long have you been in this position? 


3.  What are your basic responsibilities? 


4.  What kinds of concerns dominate your work? 


5. How long have you been with _______________ (company)? 


6. How long have you worked in the Commercial Real Estate Industry? 


Knowledge of energy efficiency best practices for CRE 


7. We would like to get some background on the current level of adoption of energy 
efficiency best practices in your organization.   


a. How would you describe your commitment to energy efficiency (and by 


“commitment” we refer to your practice of energy efficiency) in your 


portfolio as compared to your peers in the industry? 


b. Does your firm have a sustainability program? – if no skip to question “c”  


i. please describe its scope  


ii. how frequently is the performance of the program reported 


internally 


iii. how frequently is the performance of the program reported to 


stakeholders? 


c. Do you have any dedicated individuals for the area of energy efficiency 


(and by “dedicated”, we mean that a portion of their job description 


covers energy efficiency)? If so, please describe their job duties and title. 


d. What percentage of the work in this area would you estimate is done by 


direct employees and how much by outside contractors? 


e. Do you have a corporate platform for energy efficiency and if so, please 
describe. May you provide us with a copy of the plan? 


f. Do you have a policy and procedures guide for energy efficiency? If so 
please describe. May you provide us with a copy of the guide?  


8. Please describe your level of awareness of  the following programs or resources 
focused on energy efficiency for CRE and provide a brief description of each that 
you are aware of: 


a. BOMA 360 
b. Global Real Estate Sustainability Benchmark (GRESB) 
c. Urban Land Institute seminars 
d. BetterBricks Kilowatt Crackdown 
e. Energy Star 
f. Better Buildings Alliance 
g. BOMA BEEP 
h. 2030 District Challenge 
i. LEED for Existing Buildings 
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j. Green Globes Continual Improvement of Existing Buildings (CIEB) 
k. Others that we have not mentioned? 


9. If you have participated in any of the programs or used any of the resources 
listed above please describe how  they have impacted your portfolio: 


a. Finances – has there dollar savings (%) amount as a result of 
participating in the program?  


b. Has the program initiated a capital improvement project and if so, what 
rate of return have you observed? 


c. What Energy Usage reduction (kWh) have you observed at building level 
and the portfolio level that can be associated with program participation? 


d. Has participation impacted your tenants comfort levels is a positive or 
negative manner? 


e. Have you observed any impact on occupancy levels in your buildings as a 
result of program recognition? 


f. Please describe how program participation has had an impact on the 
future adoption of energy efficiency best practices at your firm   


10. Briefly describe any  other programs   you are implementing in:  
a. your full portfolio 
b. Individual buildings, that are focused on energy efficiency best practices.  


Influence channels and partners in energy efficiency best practices adoption and 
implementation 


11. What are the key areas that influence your decisions to implement or adopt 
energy efficiency best practices in your buildings? (Can choose multiple 
answers) 


a. Internal champions 


b. Corporate mandate 


c. Leading industry publications 


d. Industry peers 


e. Trade organizations 


f. Tenants 


g. Building service providers 


h. Outside energy consultants 


i. Utility rebates  


j. Local or regional utility training programs  


k. Other 


12. Of the areas of influence that you mentioned; can you give any specific examples 
of how they influenced your decisions in the past to adopt energy efficiency best 
practices. 


a. Name and/or type of influencer 


b. Example of how they have influenced actions in the past 


c. Example of why (Executive) would rely on them for influence in the 


future 
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13. From the key areas of influence you listed can you rank them by order of 
influence? 


14. Of the areas we listed is there any that you would consider to have little 
influence over your decisions to implement or adopt energy efficiency best 
practices in your building? 


15. Are you seeing any new issues, organizations, activities or individuals emerging 
that might influence you in making decisions around energy efficiency? 


16. Do you now, or would you work with outside partners in implementing energy 
efficiency best practices in your buildings.  
If No- Do you feel that you have the capacity in house to implement energy 
efficiency best practices or are you currently doing that in house? 


If Yes- What type of partners do you or would you work with in that capacity? 
i.e. (Outside Energy Consultant, Building Service Provider, Utility Partner, other) 


17. Of the partners you listed, which would you consider to be key outside partners 
in implementing energy efficiency best practices in your buildings? 


Key methods for information updates/ learning formats/ learning channels/ 
content delivery 


18. How often do you participate in training on an annual basis?  


19. How do you best like to receive information around energy efficiency 


opportunities and best practices? 


a. Email 


b. Web 


c. Colleagues 


d. Industry sponsored trainings and seminars 


e. Other (please specify)?   


20. What is the focus of the training you are most regularly involved in? 


21. How often is your organization’s staff engaged in training on an annual basis? 


22. What type of training are they most regularly involved in? 


23. Have you in the past or do you plan on taking part in training regarding energy 


efficiency best practices for your portfolio? 


24. Has your team in the past or do you plan having them take part in training 


regarding energy efficiency best practices for your portfolio? 


If yes to 16 


25. Where do you typically obtain professional development regarding energy 
efficiency best practices for your portfolio? 


a. Internal champions 


b. Corporate/ Sustainability Department 


c. Leading industry publications 


d. Industry peers 


e. Trade organizations 


f. Building service providers 
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g. Outside energy consultants 


h. Utilities and Utility Program Providers  


i. Other 


If no to 16 


26. If you were going to obtain professional development regarding energy 


efficiency best practices which sources would you most likely pursue? 


a. Internal champions 


b. Corporate/ Sustainability Department 


c. Leading industry publications 


d. Industry peers 


e. Trade organizations 


f. Building service providers 


g. Outside energy consultants 


h. Utilities and Utility Program Providers  


i. Other 


27. Of the groups that you selected which would you rely on the most for 


professional development for energy efficiency best practices? Top 2-3 in order 


of most likely.  


a. Why did you list those groups as most likely? 


28. Of the groups listed which are you most unlikely to rely on for professional 


development for energy efficiency best practices? Top 2-3 in order of least likely. 


a. Why did you list those groups as most unlikely? 


29. What is your preferred format to receive Professional development 


a. Lunch and learn and/or short in person session 


b. Quick sessions with team (internal education) 


c. As part of a single or multi day conference 


d. Live webinar, or live webinar series 


e. Pre-Recorded webinar or webinar series 


f. Distance learning course/ online web based training 


g. Group training (with team) 


h. Group training (with peers) 


i. Manual, book, or workbook (self-study) 


j. Other 


30. What defines a successful training for you? 


Market perception of credentials  


31. Are credentials, designations or certifications important to you in who you use 


(internal or external) for providing services to your portfolio or individual 


buildings? 


a. If so which ones are important to you 
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i. In Building Operations and management  


ii. In energy management and efficiency  


32. Are there specific organizations that you look to provide education and 


professional development opportunities for Building Operations?  


a. For Energy Management 


b. For Energy Efficiency   


33. Are designations or certifications important to you in who you use (internal or 


external) for providing services to your portfolio or individual buildings? 


a. If so which ones are important to you 


i. In Building Operations and management  


ii. In energy management and efficiency   


Suggestions for enhancements to program credibility, functions and services 


34. Are there programs you would like to see offered to you or your team 
35.  What suggestions do you have to improve the professional development 


programs currently available in the industry  
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APENDIX B: BRIGHT SPOT INTERVIEW GUIDE 


General Information  


1. General information on the individuals and their position in the organization and time 
in service. 


a. Name of the organization you are currently working for? 


b. What is your current title/position with your current organization? 


c. What are your basic responsibilities? 


d. What kinds of concerns dominate your work? 


e. How long have you been with this organization? 


f. How long have you been involved in the Commercial Real Estate industry? 


g. Describe  how energy efficiency is currently applied to  your portfolio 


Staffing Structure 


2. Does your organization have a dedicated person or department focused on Energy 


Management and Energy Efficiency? 


a. Please describe the make-up of the team 
i. Credentials held 


ii. Titles 


iii. Vision or Goals  


iv. Number of individuals 


b. Who does this department report to? 


3. If no to number 2… Do you use any external resources, if yes to this, ask 3q and 3b 
a. Please describe the make-up of the external team 


i. Credentials that you are aware of 


ii. Titles that you are aware of 


iii. Goals that have been communicated to this team 


iv. Why did you hire this particular team? 


b. Who (as in title), in your company, does this external team report to? 


Corporate Commitment  


4. Does the Company have a written commitment to:  


a. Energy Management (ability to track and manage the energy consumption of its 


buildings) 


b. Energy Efficiency  (use energy in its building more efficiently) 


c. Sustainability(broader goals of resource conservation and occupant health)  


5. Please articulate the nature of these written commitments or can you provide a written 


copy? 


6. What was the primary driver for your firm to adopt these commitments? 


7. Are there general corporate goals related to 
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a.  Energy Management (ability to track and manage the energy consumption of its 


buildings) 


b.  Energy efficiency  (use energy in its building more efficiently) 


c. Sustainability (broader goals of resource conservation and occupant health) 


d. Can you share any of them with us? 


8. Are these published to all employees? To the public? 


9. Does each building in the portfolio have specific goals other than the general goals?  


a. If yes, what are those specific goals? 


b. Why are they different from one building to another? 


10. What are the top three motivations that drive your company’s corporate commitment 


to energy management in your commercial real estate portfolio?   


11. On a scale of 1 to 5, with 1 being not important at all and 5 being very important, how 


important is the role of energy management to the broader agenda of Sustainability? 


Market perception of credentials 


36. Are credentials or certifications important to you in who you use (internal or external) 


for providing services to your portfolio or individual buildings? 


b. If so which ones are important to you 


i. In Building Operations and management 


ii. Energy efficiency  


iii. In energy management  


37. Are there specific organizations that you look to, to provide education for Building 


Operations?  


a. For Energy Management 


b. For Energy Efficiency   


Operations and Maintenance Plan  


12. Do you have a written O&M plan for the company or just the commitment statement? 


13. Does each building have a plan for meeting its commitment statement?  


14. (If yes to Q9), is it a written plan? 


15. How is each building monitored as to its plan? 


16. Who is tasked with ensuring that the building is updated as to its plan? 


17. What methodology do you use in monitoring your buildings operations and 


maintenance activities?  Software?  


18. Is the plan monitored by management? 


19. How is progress tracked? 


a. At the portfolio level? 


b. At the building level? 


c. At what intervals is progress tracked – weekly, monthly, quarterly, annually, less 


than annually or never? 


20. Will you please describe the outline of this plan?  
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21. Does the plan vary from building to building? 


22. How is this plan kept current? 


23. Are you willing to share this plan in whole or in part with NEEA? 


24. Will you describe some of the successes you have had with this plan? 


25. Please describe some of the challenges associated with the plan. 


26. Are there areas you would like to see added to the plan? If so, what are these? 
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APENDIX C: LICENSING, ACCREDITATION AND CERTIFICATION (LAC) 
INTERVIEW GUIDE  


National Industry/ Accreditation Organizations:  


1. General information on the individuals and their position in the organization and time 
in service. 


a. Name of the organization you are currently working for? 
b. What is your current title/position with your current organization? 
c. How long have you been with this organization? 


2. How long have you been involved in the Commercial Real Estate industry? Please list 
(or provide us with a list) all the Licensing, Accreditations and Certification programs 
for the CRE industry that you are familiar with.  


3. Please describe your role  with Licensing, Accreditations and Certification programs in 
the Commercial Real Estate market 


4. Please share with us specific program, class, certificate or designations offered by your 
organization. Please describe the typical position or focus of the individuals for each of 
those programs and the number of student taking each one or working towards each 
one. 


5.  Which of your programs/certification programs have the strongest focus on Energy 
Efficiency and Management? 


6. Would you describe Energy Efficiency as being essential, on par with other issues or not 
essential in your future classes, designations and programs.  


7. What are the major competing classes’ programs/certifications (if any) to those your 
organization provides? 


8. How deep does your programs go into energy efficiency? 
9. What are you hearing from your customers as the most needed education? 


 "I noticed that you did not mention energy management or energy efficiency 
education as most needed by your customers. Would you share with us the 
reasons for your customers not mentioning energy management?  And the 
reasons for your customers not mentioning energy efficiency?" 


10. Which Licensing, Accreditation and Certification tracks are best for driving energy 
efficiency knowledge and skills? 


11. What is the primary barrier to increased adoption of this knowledge and skills set 
through Licensing, Accreditation and Certification programs.      


12. What can NEEA help you with, in order to support your programs related to energy 
efficiency?  What about for your programs related to energy management? 


Local BOMA Senior staff person:  


13. Please describe your knowledge of energy management and efficiency programs in your 
market 


14. Please describe your involvement in energy management and efficiency programs in 
your market.  


15. Please share with us all  programs, classes, certificates or designations and the type 
(and number) of student taking each one or working towards each one in your market 
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16. Please describe the current status of energy management and efficiency programs and 
training in this market among your members. 


17. In what format do your members obtain training for professional development? 
a. How about training specifically for energy efficiency and energy management    


18. Would you say that certifications or credentials are very important, important or not 
important to your members? 


b. What about certifications or credentials specific to Energy Efficiency? 
c. Do you feel your members have sufficient access to the training they need in 


energy management and efficiency? 
d. If no “what do you believe are the key causes of your members not having 


sufficient access to training that they need in energy management?” 
19. What can NEEA help you with, in order to support your programs related to energy 


management?  What about for your programs related to energy efficiency? 
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Executive Summary 
 


In October 2013, the Northwest Energy Efficiency Alliance (NEEA) engaged Cadmus to 


conduct research on the commercial real estate (CRE) market and NEEA’s CRE Initiative.1 


Since 2007, NEEA has offered the initiative to encourage the Northwest’s commercial real estate 


market to adopt Strategic Energy Management (SEM) practices to reduce energy use. SEM is a 


holistic approach to managing energy that involves efficient equipment and behavioral activities 


and requires engagement from building staff at all levels. NEEA provides technical advice and 


training to ensure that building managers have the knowledge and tools they need to track and 


measure energy consumption. For the CRE Initiative, NEEA defines SEM as: 


 


1. Adoption of a management-approved energy performance improvement goal at the firm, 


portfolio, and/or building level;  


2. Documented planned activities to achieve the goal; 


3. Allocation of resources (staff and training, capital, or both) toward the goal; 


4. Implementation of planned activities;  


5. Regular management review of progress achieved toward energy performance goal and 


effectiveness of SEM practices. 


 


NEEA’s CRE SEM initiative offers two paths of participation: the Market Partners Program 


(MPP), which employs an organizational coaching process to integrate SEM into a company’s 


business practices, and office energy efficiency competitions that engage the target market to 


adopt SEM practices.  


 


Research Objectives 
 
NEEA’s three objectives for this study were:  


 


Establish the Presence of SEM. To assess the level of implementation of each of the CRE SEM 


elements, Cadmus prepared a survey and asked MPP firm executives and building managers and 


Office Competition (OC) building managers about their SEM practices. Cadmus developed a 


scoring methodology and assigned a level of SEM adoption (no, some, or full) to each MPP firm 


and OC building. 


 


Estimate the 2013 Energy Savings. To quantify the electricity and gas savings achieved by the 


MPP and OC cohorts during 2013, Cadmus collected billing data and weather data and 


incorporated these into regression models. Cadmus incorporated the SEM adoption level results 


from the survey in a separate analysis to estimate its energy savings. 


 


Determine the Savings Rate. To quantify an annual savings rate for NEEA to use for planning 


purposes, Cadmus conducted a separate regression analysis to estimate savings by year of 


program participation for the MPP firms and calculated a percentage of change in the energy use 


per square foot, or energy use intensity (EUI). 


                                                 
1 The geographic footprint encompassed by the NEEA region includes the States of Idaho, Montana, Oregon, and 


Washington.  
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Key Findings 
 


Establish the Presence of SEM Adoption 
 
Five of the nine surveyed firms (56%) met the CRE SEM requirements for all five elements (full 


SEM). The other four firms (44%) met the SEM requirements for at least four of the five 


elements (one or more element is considered some SEM).  


 


Three of the 19 surveyed OC cohort buildings (16%) met the SEM requirements for all five 


elements (full SEM). The remaining 16 buildings met the SEM requirements for at least one of 


the five elements (one or more element is considered some SEM).  


 


In comparison, Cadmus previously conducted a CRE market characterization baseline study, 


which revealed that 8% of the market met the SEM requirements for all five elements and 72% 


met the requirements for at least one of the five elements (Cadmus 2014). This study involved 


survey data for 40 commercial buildings, 11 of which were CRE cohort members.  


 


Estimate Energy Savings and Energy Savings Rates 
 


The OC cohort saved 0.472 aMW during 2013, equivalent to 1.84% of building consumption. 


The MPP cohort saved 0.420 aMW during 2013, equivalent to 3.79% of building consumption. 


Both results were significant at the 90% level with 10% precision. The cohorts had lower 


electricity savings in 2013 than in 2012 (Itron, 2014). The difference is most likely due to the 


absence of 2013 data for October, November, and December. These are months with high energy 


use for electric heating that therefore have high savings potential for buildings that implemented 


HVAC measures or actions. Starting with the 2014 program year, NEEA will adjust the savings 


validation period to run from October through September so an entire year of test period data can 


be included in the model to more accurately reflect savings for weather-sensitive activities. 


 


The OC cohort saved 140,990 therms in 2013, or 7.53% of consumption. The MPP cohort saved 


44,334 therms in 2013, or 7.95% of consumption. The results are not significant at the 90% 


confidence level with 10% precision, but they are significant at the 80% level with 20% 


precision. The estimate of annual gas savings may be biased downward because gas use for 


October, November, and December of 2013 was unavailable at the time of the analysis. The 


missing months have high gas usage for heating and high potential for savings. 


 


Additionally, in 2013 NEEA invested more time up front than it had in previous program years 


in an effort to help cohort building managers establish an implementation plan. Consequently, 


cohort buildings did not implement energy-efficiency projects until later in the year, so there 


may not have been enough months of data to capture energy savings from these projects. 


NEEA’s documentation shows that building managers planned to implement more energy-saving 


activities during the 2013 program than in previous years; however, the majority of these 


activities did not begin until late 2013 or were planned for 2014. Cadmus had billing data 


through the third quarter of 2013, therefore, results do not capture savings from activities 


conducted in late 2013 or in 2014. 
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Cadmus also estimated electricity and gas savings results by SEM adoption level for the OC 


buildings; however, the results for each adoption level were not statistically significant at the 


90% confidence level with 10% precision. The sample sizes for full and no SEM were too small 


for Cadmus to determine if energy savings differed by the level of SEM adoption.  


 


Cadmus estimated annual energy savings and savings rates for MPP firms by year of 


participation. These energy savings rates show savings were highest during the first year of 


participation, decreased during the second year, and then were sustained at just over 3% during 


the remaining years of participation. Results were not statistically significant at the 90% 


confidence level with 10% precision. 


 


Conclusions and Recommendations 
 


Cadmus offers the following conclusions and recommendations based on the SEM adoption level 


and energy savings findings. 


 


NEEA’s CRE SEM initiatives have been successful in helping CRE cohorts adopt SEM, 


and the majority of cohort members report they intend to fully implement SEM. The SEM 


adoption levels for the CRE cohort are higher than the market baseline (Cadmus 2014), and the 


SEM initiatives encouraged cohorts to implement more energy efficiency activities (only one 


respondent would have implemented all projects without the initiative). Additionally, seven of 


the nine MPP firms and 14 of the 19 OC buildings plan to fully implement SEM.  


 


 Recommendation: NEEA could continue providing resources to these MPP firm 


executives and building managers to help them fully implement SEM. NEEA can target 


the specific CRE SEM elements that each firm had not yet adopted or had partially 


adopted per the survey scoring results. 


 


Budget limitations and high initial costs are the largest barriers to implementing SEM 


projects. Five of nine firm-level respondents, four of five building-level respondents, and 10 of 


19 OC respondents said budget limitations or high costs were the largest challenge to 


implementing SEM activities.  


 


NEEA can continue to facilitate SEM adoption by offering additional trainings and 


providing additional resources such as case studies and benchmarking data. Respondents 


requested training about lighting, HVAC equipment, new technologies, and best practices. 


Respondents also said benchmarking data and case studies would be useful.  


 


NEEA can encourage coordination between building owners and operators by aiding 


facilities in creating energy teams. MPP respondents stated that more coordination could be 


encouraged by creating cross-functional teams and facilitating communication. 


 


NEEA cannot currently rely solely on the data collected by the program to assess SEM 


adoption levels according to the same criteria used for the market characterization study 
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and for this evaluation. For the OC cohort, documentation does not track the reporting-to-


management element and smaller OC buildings do not have any documentation. 


 


 Recommendation: For the smaller OC buildings, NEEA could consider developing a 


simpler tracking form that documents the activities supporting the criteria of the CRE 


SEM definition. Building managers could fill out this tracking form and submit it to 


NEEA at the end of the competition.  


 


 Recommendation: NEEA could consider collecting additional data to measure and 


report SEM adoption over time according to the same criteria used for this evaluation. 


 


NEEA’s CRE SEM Initiative leads to electricity and gas savings. The OC buildings saved 


0.472 aMW during 2013, equivalent to 1.84% of building consumption. The MPP buildings 


saved 0.420 aMW during 2013, equivalent to 3.79% of building consumption. Both results were 


significant at the 90% level with 10% precision. Electricity savings rates for the MPP cohort 


were highest during the first year of participation, decreased during the second year, then were 


sustained at just over 3% during the remaining years. 


 


The currently available data limit more in-depth analyses on savings trends, such as 


determining which SEM elements are most likely to lead to savings. Cadmus attempted to 


estimate savings for individual SEM elements and for combinations of SEM elements, but 


results were not significant or were not valid. 


 


 Recommendation: NEEA could collect occupancy data and billing data from a 


representative control group.2 These data could explain any changes in energy 


consumption that currently available data cannot explain, and they may support an in-


depth analysis of savings trends. Additionally, NEEA could survey the control group 


about current SEM activities.  


 


Tracking SEM adoption level trends in the market and within NEEA’s initiatives will 


require a standard SEM definition. The definition of SEM has evolved since NEEA began 


the SEM Initiatives in 2007.  


 


 Recommendation: NEEA should continue using the current CRE definition to measure 


SEM adoption trends in the market and within the CRE Initiatives. The recent SEM 


adoption research will provide a baseline for adoption trends. 


 


NEEA’s SEM Maturity Model describes SEM adoption progress beyond the minimum 


activities, but it may need to be simplified to make it easier to apply. It could be overly 


burdensome for evaluators (and program participants) to collect all needed data to distinguish 


adoption levels for each component. Additionally, some components may be more relevant for 


some market segments than others. 


 


                                                 
2 NEEA and Cadmus are currently working with utilities in the region to collect billing data from a representative 


control group. In addition, NEEA is working with participants to collect occupancy data more frequently.  
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 Recommendation: NEEA could identify the most important components and criteria at 


each level by market segment. Streamlining criteria will support efficient measurement 


of SEM adoption progress. NEEA could work with Bonneville Power Administration 


(BPA) and the Energy Trust of Oregon to refine the model so a standard definition is in 


place by market segment in the Northwest. 
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1 Introduction 
 


Through the CRE Initiative, offered since 2007, NEEA encourages the Northwest’s commercial 


real estate market to adopt SEM practices to reduce energy use in this sector. SEM is a holistic 


approach to managing energy use that includes both efficient equipment and behavioral activities 


and requires engagement from building staff at all levels, from the executives to the building 


managers and building tenants. NEEA provides technical advice and training to CRE cohorts to 


ensure that building managers have the knowledge and tools needed to track and measure energy 


consumption. For the CRE Initiative, NEEA defines SEM as: 


 


1. Adoption of a management-approved energy performance improvement goal at the firm, 


portfolio, and/or building level;  


2. Documented planned activities to achieve the goal;  


3. Allocation of resources (staff and training, capital, or both) toward the goal;  


4. Implementation of planned activities;  


5. Regular management review of progress achieved toward energy performance goal and 


effectiveness of SEM practices. 


 


The NEEA CRE Initiative uses a variety of formats to promote SEM practices. These include:  


 


 The Market Partners Program (MPP). NEEA engages leading Northwest commercial 


real estate firms to adopt SEM practices through an organizational coaching process, with 


the goal of making SEM an integral part of how this target market does business. Firms 


engage with the MPP for several years. NEEA describes this group as the MPP cohort. 


 


 Commercial office efficiency competitions. Office competitions engage firms, 


managers, and operators of buildings in the target market to adopt components of SEM. 


These practices include operations and maintenance best practices, benchmarking, goal 


setting, energy management action planning, and reporting on results. Competitions, 


delivered in partnership with market allies such as Building Owners and Managers 


Association (BOMA), result in significant energy savings for the region. Past 


competitions included Portland’s Office Energy Showdown, Carbon4Square and Seattle’s 


Kilowatt Crackdown. The 2013 competitions were Kilowatt Crackdown in Boise and 


Portland. The competitions involve a one-year engagement. NEEA describes this group 


as the Office Competition (OC) cohort. 


 


 Industry education and training. The initiative builds analytic skills and operating 


knowledge of the competitive advantage of energy efficiency through professional 


seminars and workshops delivered by market allies.  


 


 Additional marketing communications. NEEA provides case studies, analytic tools, 


and templates that equip building owners and managers with the tools to achieve 


increased market value through energy efficiency.  


 


Note that the MPP is primarily an organizational (firm) level adoption and the office 


competitions engage (with staff) at the individual office building level. Some MPP firms manage 
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buildings that participated in the office competitions, so there is some overlap between the two 


cohorts. In these cases, Cadmus included these buildings as part of the MPP cohort because the 


MPP engages with firms for a longer time; therefore, these buildings may better reflect savings 


and SEM adoption levels for the MPP cohort than the OC cohort. 


 


1.1 Study Objectives 
 


NEEA’s three objectives for this study were to establish the presence of SEM adoption by the 


CRE cohorts, estimate 2013 savings, and determine the savings rate.  


 


1.1.1 Establish the Presence of SEM Adoption by the CRE Cohorts 
 


To establish the level of adoption of each CRE SEM element, Cadmus prepared a survey then 


asked MPP firm executives and building managers and OC building managers about their SEM 


practices. The team developed a scoring methodology to assign a level of SEM adoption (no, 


some, or full adoption) to each MPP firm and OC building. 


 


1.1.2 Estimate 2013 Savings 
 


To quantify the electricity and gas savings achieved by the MPP and OC cohorts during 2013, 


Cadmus collected billing data and weather data and incorporated these into regression models. 


Cadmus incorporated the SEM adoption level results from the survey in a separate analysis to 


estimate its energy savings. 


 


1.1.3 Determine the Savings Rate for the MPP Cohorts 
 


Finally, to quantify an annual savings rate for NEEA to use for planning purposes, Cadmus 


conducted a separate regression analysis to estimate savings by year of program participation, 


since 2010, for the MPP firms, and to calculate a percentage of change in the energy use per 


square foot, or energy use intensity (EUI), per year of participation.  
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2 Methodology 
 


Cadmus estimated the overall electricity and gas savings achieved by the cohorts during 2013. 


The team surveyed the cohorts to determine their level of SEM adoption, then revisited the 


energy savings analysis and estimated energy savings by level of SEM adoption for the OC 


cohort and energy savings rates for the MPP firms. 


 


2.1 Establish the Presence of SEM 
 


Cadmus surveyed MPP executives and building managers to assess SEM activities at the firm 


level. The team also surveyed OC building managers regarding activities at a sample of 


individual buildings. The approach entailed these steps: 


 


1. Review SEM progress documentation and estimate the SEM adoption level for each MPP 


firm and each OC building. 


2. Design the surveys and scoring methodology. 


3. Conduct the surveys. 


4. Analyze the survey data to determine the percentage of CRE buildings within each SEM 


adoption level. 


5. Compare the SEM adoption level estimates based on SEM progress documentation with 


the survey results.  


 


2.1.1 Reviewing SEM Progress Documentation 
 


NEEA provided Cadmus with SEM progress documentation for each MPP firm. To determine 


each firm’s adoption progress, Cadmus reviewed all documentation but relied most heavily on 


the most recent MPP Quarterly Firm Report and a Microsoft PowerPoint presentation. 


Depending on the individual firm, the report was from the third or fourth quarter of 2013. These 


quarterly reports explicitly stated if a firm was engaged, committed, advancing, or sustaining in 


the MPP. The PowerPoint presentation detailed whether each firm had completed the following 


steps: 


 


1. Set energy performance goal(s); 


2. Allocate resources at both staff and budgetary levels; 


3. Develop an implementation plan; 


4. Report on energy performance goal(s) progress; and 


5. Successfully integrate and document energy planning into the company operational 


procedures.  


 


Cadmus matched the SEM adoption level score derived from the documentation with the way 


NEEA tracked the firm’s progress in the documentation. A firm met the SEM requirements if it 


completed all five steps. A firm had some SEM adoption if it completed at least steps one and 


two. Note that how the MPP quarterly reports tracked SEM progress was not exactly the same as 


Cadmus’ method for analyzing the survey data; however, both were based on the same 


underlying components of SEM and were similar enough that results can be compared.  
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NEEA provided Cadmus with SEM progress documentation for each OC building. Cadmus 


reviewed two specific items—a “project bank” document detailing operational, behavioral, and 


maintenance improvements implemented and the official OC master Microsoft Excel workbook, 


which also listed implemented improvement areas. NEEA updates the master workbook 


frequently, so Cadmus reviewed the two documents simultaneously. 


 


Cadmus determined if the OC cohort buildings had completed the following: 


 


1. Set energy performance goal(s); 


2. Develop an implementation plan; 


3. Allocate resources at a staff and budgetary level; 


4. Implement recommended operational and maintenance improvements.  


 


Information regarding regular reporting to management on progress toward goal(s) was not in 


the documentation for OC buildings.  


 


Cadmus used the progress on steps one through four to define OC building adoption levels, as 


shown in Table 1.  


 
Table 1. OC Adoption Classification Methodology Based on NEEA’s Documentation 


Status 
Adoption 


Score 


Level of 


Adoption 
Defining Criteria 


N/A 1 No Adoption -Non-active building 


Engaged 2 Some Adoption 


-Only steps one and two completed 


-Only projects implemented are verification checks (for 


instance, checking for Energy System Management or 


programmable thermostat system overrides) 


Committed 3 Some Adoption -Steps 1-3 completed 


Advancing 4 Some Adoption 
-Steps 1-3 completed 


-At least 1 project is implemented 


Sustaining 5 Full Adoption 


-Steps 1-3 completed 


-At least 1 project is implemented 


-Provides documentation on regular progress reporting to 


management 


 


2.1.2 Designing the Surveys and Scoring Methodology 
 


2.1.2.1 Designing the Surveys 
 


Cadmus began this research using the survey instrument and scoring methodology from its CRE 


SEM market characterization study (Cadmus 2014), with plans to make minimal revisions to use 


these tools. However, it became clear through discussions with NEEA that SEM adoption could 


be more effectively measured by developing separate survey instruments for three groups—the 


MPP executives at the firm level, MPP building managers, and OC building managers—because 


NEEA delivers the MPP differently than the OC program. For MPP, SEM is implemented at the 


firm level, while for OC it is implemented at the building manager level.  


 


For MPP, the team surveyed MPP firm executives and MPP building managers. Both were 


surveyed because there was a possibility that building managers were not aware of specific SEM 
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goals or directives guiding their work, yet they could still be managing energy use in 


conformance with SEM. For OC, the team measured SEM adoption at the building level and 


interviewed building managers. 


 


Cadmus revised the survey instrument from its CRE SEM baseline study and added questions 


about activities demonstrating NEEA’s CRE Initiative’s SEM elements that were relevant for 


each respondent group. The MPP surveys captured high-level information about SEM activities 


from the firm-level contacts and about building-specific SEM activities from building managers. 


Additionally, NEEA requested that Cadmus ask cohorts about program delivery and value, 


NEEA’s influence in their decision to adopt SEM, and any barriers and benefits to SEM 


adoption.3 


 


The survey instruments for all three groups included questions on these topics: 


 


 Understanding of SEM  


 Energy performance goal adoption and communication 


 Identification, implementation, and documentation of SEM activities 


 Allocation of resources toward SEM activities 


 Reviewing progress toward the energy performance goal 


 Program participation outcomes 


 CRE SEM program delivery and value 


 NEEA’s influence in the decision to adopt SEM 


 Barriers and benefits to implementing SEM activities 


 


The survey instruments are included as Appendices A, B, and C. 


 


2.1.2.2 Designing the Scoring Based on the CRE SEM Definition 
 


Cadmus designed a scoring methodology that mirrored the scoring methodology from the CRE 


SEM market characterization study (Cadmus 2014) so results could be compared. For each major 


element in NEEA’s CRE SEM definition, the team included corresponding survey questions and 


responses to measure that element’s implementation. Each element received a score of 20% if 


the firm or building met the requirements. If a firm or building met the requirements for all five 


major elements, it received a score of 100% and was classified as full SEM adoption. If a firm or 


building met the requirements for one to four elements, it received a score ranging from 20% to 


80% and was classified as some SEM adoption. Firms or buildings that did not meet the 


requirements for any elements had no SEM adoption.  


 


In addition to measuring the overall SEM adoption level, Cadmus scored firms’ or buildings’ 


progress with each element as no, some, or full adoption. Table 2 summarizes the scoring 


methodology. The detailed scoring methodologies for MPP and OC, including survey questions, 


are in Appendix G.  


                                                 
3 Cadmus submitted memos to NEEA with detailed survey findings on all topics, including program delivery and 


value, NEEA’s influence in their decision to adopt SEM, and barriers and benefits to SEM adoption. 
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Table 2. CRE SEM Definition Scoring Methodology 


SEM Element Survey Question(s) 
Level of SEM Implementation 


Full Some None 


Adoption of management-


approved energy 


performance improvement 


goal at the firm, portfolio, 


and/or building level 


What is your building's energy performance goal to reduce 


energy? 
[GOAL] [GOAL] 


All other 


responses 


OC: When was this goal adopted and accepted by senior 


management? 


 


MPP: Has the goal been formally presented or accepted 


adopted by the organization? 


OC: [GOAL 


ADOPTION DATE] 


 


MPP: Yes, presented 


and accepted 


OC: All other responses 


 


MPP: Yes, presented 


only; No, haven’t been 


presented or accepted; OR 


Other 


Documentation of planned 


activities to achieve the 


goal 


What actions/practices have you identified to help you reduce 


energy in this building in the next 6 months as a result of the 


Kilowatt Crackdown? 


One or more 


action/practice 


mentioned 


One or more action/ 


practice mentioned 


All other 


responses We are aware that MPP/OC helped you document your plans 


Does someone in your company also document energy 


management practices internally? 


Yes, we document all 


the practices 


internally 


NEEA documented all of 


the practices and shared 


their documentation with 


our company; OR 


Something else 


Allocation of resources 


(staff and training, or 


capital) towards the goal 


I’m going to read a list of energy-related activities. Please tell 


me which ones you are aware that staff are engaged in, in this 


building? Yes to at least one 


activity 


 N/A 


  


All other 


responses Are you aware of any additional resources allocated for 


energy efficiency or energy management, other than what 


we’ve already discussed? 


Implementation of 


planned activities 


OC: Your Project Bank action plan shows that you have 


planned or completed implementation of these practices or 


measures at [INSERT BUILDING NAME]. Were 


[PRACTICE1, PRACTICE2, AND PRACTICE3] 


implemented? 


 


MPP: Referred to NEEA’s documentation 


OC: Yes to at least 


one practice or 


resources allocated 


 


MPP: at least one 


activity implemented 


or resources allocated 


during 2013 


N/A  


No activities 


implemented 


during 2013 


Regular reporting to 


management on progress 


towards goal(s) and 


effectiveness of SEM 


practices 


Is progress toward your goal communicated to senior 


management on a regular basis?  
Yes 


Yes; OR 


Plan to in the future 


All other 


responses 


How frequently are updates provided for management about 


the progress your building is making in reducing energy use? 
Any regular interval 


Any regular interval; OR 


Whenever they are 


needed (no set schedule) 


All other 


responses 


Which of the following items do your management reviews 


include? Do they include … 
Yes on any No on all 


All other 


responses 
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2.1.2.3 Designing the Scoring Based on NEEA’s SEM Maturity Model 
 


NEEA requested that Cadmus develop a second scoring method based on its SEM Maturity 


Model, which contains 12 SEM components and lists the criteria for six levels of SEM adoption: 


0 - unengaged, 1 - engaged, 2 - systemic, 3 - sustaining, 4 - integrated, and 5 - world class.4,5  


 


The SEM Maturity Model contains more detail and more activities than the CRE SEM 


definition. NEEA was designing the model concurrent to this study, but it was not available 


when Cadmus designed the survey instruments, which it based on the five major elements of the 


CRE SEM definition. Therefore, it was not always possible to distinguish between two adjacent 


adoption levels for a component. However, the study goal was to design an approach to measure 


SEM adoption, provide feedback on the usefulness of the model, and guide future studies. In the 


future, NEEA or NEEA’s contractor can revise the survey to ask questions that are more directly 


based on the SEM Maturity Model criteria.  


 


Cadmus assigned a score of 0 through 5 to each of the 12 components, depending on which level 


criteria the firm or building met. A firm or building that satisfied the Level 2 criteria or higher 


for all 12 components would meet the minimum requirements of SEM and was classified as full 


adoption. A firm or building has some adoption if it satisfied the Level 1 criteria or higher for at 


least six of the 12 components.  


 


The detailed scoring methodology and results based on the SEM Maturity Model is in Appendix 


H. 


 


2.1.3 Conducting the Surveys 
 


NEEA provided Cadmus with contact information for representatives of buildings in the 2013 


CRE cohorts. Table 3 shows the sample frame and survey disposition. The MPP cohort consisted 


of 89 buildings from 11 firms. The OC cohort consisted of 121 buildings, represented by 54 


building managers.  


 


Cadmus pre-tested the surveys with one or two contacts from each group, then reviewed the pre-


tests and made minor survey revisions before continuing contacting the remainder of the CRE 


cohort representatives. The team made calls during May and June 2014. 


 


For the MPP cohort, the Cadmus team completed 14 surveys, nine with firm-level respondents 


and five with building-level respondents. Three of the five building-level respondents who 


completed a survey represented firms that also completed firm-level surveys. The team called 


each of the unique contacts until the record was resolved or until the call had been attempted six 


                                                 
4 For additional information on the SEM Maturity Model, refer to the ACEEE Building Efficiency Summer Study 


Paper “Strategic Energy Management, It’s Time to Grow Up!; A Maturity Model for SEM Implementation” (Leritz 


2014) 
5 The Consortium for Energy Efficiency’s SEM Minimum Elements informed NEEA’s SEM Maturity Model (CEE, 


2014). 
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times. The team obtained firm-level responses from nine of the 11 firms, meeting 90% 


confidence with ±6% precision.  


 


The Cadmus team also contacted every OC record with a unique contact name up to six times. 


Nineteen OC building managers completed the survey, meeting 90% confidence with ±10% 


precision. Table 3 shows the sample frame and survey disposition. 


 
Table 3. Sample Frame for the 2013 CRE SEM Cohorts 


Description 


Market Partners Program Office Competitions 


Firms Buildings Overall Boise 
Portland/ 


Vancouver 


Population 11 89 121* 44 77 


Unique contacts 11 11 54 13 41 


Completed surveys 9 5** 19 4 15 


Refusals 0 0 7 2 5 


Wrong numbers 0 0 2 0 2 


No longer participating 0 0 1 1 0 


No longer managing property and 


could not provide referral 
0 0 1 0 1 


Not familiar with the Initiative 


and could not provide referral 
0 0 1 0 1 


Company no longer owned the 


buildings 
0 1 0 0 0 


No answer, answering machine, 


respondent not available 
2 5 23 6 17 


* 25 of these buildings were missing contact information. 


** Three of the five building-level respondents represented the same firms as firm-level respondents. 


 


2.1.4 Analyzing the Survey Results 
 


Cadmus used the CRE SEM definition scoring methodologies in Appendix G to measure the 


SEM adoption level at each OC building and MPP firm as having no, some, or full adoption. If a 


firm or building met the criteria for all CRE Initiative SEM elements shown in Table 4, then it 


had full SEM adoption. If it met the criteria for one to four major elements, it had some SEM 


adoption. If it did not meet the criteria for any major elements, it had no SEM adoption. 


 
Table 4. SEM Activities for Full Adoption 


Element Criteria 


Adoption of a management-


approved energy performance 


improvement goal 


(1) The building has defined a measurable goal, and  


(2) The goal has been adopted by management 


Documented planned activities to 


achieve the goal 


A building representative was documenting the building’s activities using its 


own document, without relying on NEEA’s documentation 


Allocation of resources 
A building had dedicated staff and training or capital resources for energy-


efficiency projects 


Implementation of planned 


activities 
At least one activity had been implemented during 2013 


Regular management review of 


progress achieved toward energy 


performance goal and 


effectiveness of SEM practices 


Staff report progress to management on a regular basis, and those reports 


included any of the following: (1) the effectiveness of each activity in 


improving energy performance, (2) whether the allocated resources were 


adequate, or (3) changes to energy performance goals 
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2.1.5 Comparing the SEM Adoption Level Estimates to Survey Results 
 


After analyzing the survey data, Cadmus compared the results with the original estimates for the 


SEM adoption levels based on the SEM progress documentation provided by NEEA. If these 


estimates were similar to the survey data results, then the team was confident that the estimates 


for any buildings that were not surveyed were also accurate. The team used the SEM adoption 


levels from the documentation for estimating the energy savings by adoption level for OC cohort 


buildings that did not complete the survey.  


 


2.2 Estimate 2013 Energy Savings 
 


To estimate the 2013 savings for the CRE cohorts, the team used a billing analysis. This 


methodology is appropriate because the CRE Initiative affects a variety of end uses. 


 


2.2.1 Overall Savings by Cohort 
 


To determine electric and gas savings, Cadmus first prepared the data for analysis, then 


conducted a regression analysis of EUI to estimate energy savings per square foot of floor space. 


Finally, Cadmus used the regression savings estimates to calculate 2013 savings. 


 


2.2.1.1 Preparing Data  
 


NEEA provided Cadmus with billing data for 50 of the 89 MPP buildings and 118 of the 121 


OC buildings. Ten buildings were in both programs, and Cadmus included them in the MPP 


energy-savings analysis.  


 


To prepare the data, Cadmus first assessed the completeness of data available during 2012 and 


2013 for each electric and gas meter for each building. The team determined that billing data was 


missing for some months in 2012 and 2013, and it worked with NEEA and its implementer to 


obtain the missing data where possible. 


 


Cadmus reviewed the billing meter types to determine which meters to include in the analysis. 


Some buildings had separately metered photovoltaic (PV) systems that were not installed as part 


of the building’s participation in NEEA’s program, so Cadmus calculated the total building 


electricity use by adding the electricity produced by the PV system to the electric billing data. 


Some buildings separately metered the energy consumed for hot water or geothermal heating 


systems. Cadmus converted these data to therms, then added them to the gas billing data to 


calculate total gas consumption and capture any energy savings from these systems. 


 


Next, Cadmus reviewed each building’s energy consumption data for outliers or other suspect 


readings. The team then adjusted the billing periods to calendar months to have comparable data 


across buildings and for different meters of the same building.  


 


Cadmus downloaded weather data corresponding to the location of each building. The team 


calculated base 65 heating degree days (HDDs) and cooling degree days (CDDs) for each 


calendar month, then merged the weather data with the electric and gas consumption data. 
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2.2.1.2 Estimating 2013 Energy Savings 
 


The regression analysis for the 2013 energy savings included billing data from January 2012 


through September 2013. Because of the timing of the analysis, billing data for October through 


December 2013 were not yet available.  


 


Cadmus specified an EUI fixed-effects model to estimate MPP and OC savings. In a fixed-


effects model, each building in each month is taken to have specific characteristics unique to that 


building, which are estimated separately from the other explanatory variables. In this way, any 


characteristics of a particular building (size, occupancy, insulation, etc.) are controlled for. The 


model is specified as follows: 


 


kWhit = 1HDDit + 2CDDit + Post(1)it + im + it 


 


where:  


 


kWhit = Electricity use per square foot of floor space in building ‘i’ in 


month ‘t’ 


 


HDDit = Heating degree days for building ‘i’ in month ‘t’ 


 


CDDit = Cooling degree days for building ‘i’ in month ‘t’ 


 


 =  Electricity savings per square foot of floor space per month  


 


Post(1)it = An indicator for building ‘i’ that month ‘t’ is in the program period  


 


im = Building month fixed effect, where m=1, 2, …, 11,12. This is the 


energy use for building ‘i’ specific to a particular month after 


controlling for HDDs and CDDs. These unobservable effects are 


analogous to building fixed effects, except they are specific to a 


building and month instead of just to a building 


 


it = Random error term for building ‘i’ in month ‘t’  


 


Note that for estimating gas savings, Cadmus used the same model specification but with the 


exclusion of CDDs because gas is not used for cooling and therefore not dependent on CDD. To 


estimate this model, Cadmus formed a 12-month difference by subtracting kWh per square foot 


from a month in 2012 from the kWh per square foot in that same month in 2013.6 


 


The current EUI is: 


 


kWhit = 1HDDit + 2CDDit + Post(1)it + im + it 


                                                 
6 We excluded months in 2012 that did not have a matching month in 2013, or vice versa.  
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The EUI 12 months ago is: 


 


kWhi(t-12) = 1HDDi(t-12) + 2CDDi(t-12) + Post(1)i(t-12) + im + i(t-12) 


 


The difference between the current energy use and that from 12 months ago is: 


 


kWhit - kWhi(t-12) = (1HDDit + 2CDDit + Post(1)it + im + it ) – (1HDDi(t-12) + 2CDDi(t-12) + 


Post(1)i(t-12) + im + i(t-12)) 


 


Expressing the differences using deltas () results in the following equation: 


 


kWhit,t-12 = 1HDDit,t-12 + 2CDDit,t-12 + Post(1)it,t-12 + it,t-12 


 


Note that in the difference model, the building-month specific effects drop out. If the analysis 


sample is limited to 2012 and 2013, the Post(1)it,t-12 = 1 for all periods in 2013 and becomes the 


model intercept. The coefficient  is the average savings per square foot per month.  


 


Cadmus estimated the model by Ordinary Least Squares, and the standard errors are Huber-


White robust standard errors clustered on buildings. 


 


The advantage of estimating a difference model is that it controls for unobservable effects 


specific to a building and month (e.g., July consumption of building A is large every year for 


reasons that we cannot observe). The approach used in previous evaluations controls for 


building-specific effects (e.g., building B has a small average monthly consumption) separately 


from month-specific effects (e.g., all buildings tend to use more energy in December), but it does 


not control for monthly effects specific to buildings. The difference model should result in a 


more precise estimate of savings than a levels model with reduced bias.7  


 


The regression model does not include occupancy data because such data are for one point in 


time rather than monthly. The fixed-effects model captures variation specific to each building 


and estimates a fixed (time independent) effect specific to the building. Including occupancy for 


a single point in time would be redundant, as the fixed-effects coefficient estimate captures the 


relative difference in occupancy between buildings. Data on occupancy that varied over time 


would be useful in the model if NEEA is able to collect that data in the future.  


 


Cadmus used the model to estimate average monthly energy savings per square foot using 


January through September data. The team calculated the annual energy savings per square foot 


by multiplying the average monthly savings by 12 months. The team then calculated the total 


                                                 
7 Bias in the estimate of would arise in the levels (but not difference) model if Post(1)it and im were correlated. 


The unavailability of energy use data for a building during certain months of the program period could generate such 


correlation and thus bias. For example, if energy use during months with the highest consumption was missing, the 


missing data would confound the savings estimate (the low average consumption during the program would reflect 


the unavailability of data for certain months, instead of reflecting savings) and would result in an estimate of  that 


was biased downward (reflecting higher estimated savings than the true savings).  
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2013 savings for the buildings included in the analysis by multiplying the annual energy savings 


per square foot by the total square feet corresponding to those buildings. 


 


2.2.2 Energy Savings by SEM Adoption Level 
 


Cadmus developed a regression model to estimate the 2013 energy savings for the OC cohort for 


no adopters, some adopters, and full adopters of SEM and examined whether SEM adoption level 


influences energy savings. The OC methodology first required removing any buildings from the 


analysis that had neither documentation nor survey results on their SEM adoption level, leaving a 


sample of 74 buildings with electricity data and 54 with gas data. Cadmus employed a modified 


version of the difference model described in the previous section to determine the 2013 savings.  


 


The model specification for the OC cohort’s SEM adoption level was as follows: 





kWhit,t-12 = 1HDDit,t-12 + 2CDDit,t-12 + 1Post(1)it,t-12 * FullAdopt(1)it,t-12 + 


2Post(1)it,t-12 * PartAdopt(1)it,t-12 + 3Post(1)it,t-12 * NoAdopt(1)it,t-12 + it,t-12 


 


In this model, the Post variable, which in the overall effects model provided the estimate for 


program effects, is interacted with three different indicator variables representing the SEM 


adoption level: FullAdopt, PartAdopt, and NoAdopt. The model estimates 1, 2, and 3 are the 


savings estimates in kWh per square foot per month in 2013 for full adopters, some adopters, and 


no adopters, respectively. 


 


2.3 Estimate the Energy Savings Rate for the MPP Firms 
 


For the MPP cohort, Cadmus estimated an energy savings rate during each year of participation 


in the MPP. The MPP methodology required several years of additional energy consumption data 


to estimate annual savings, necessitating the selection of a new baseline year. Ideally each firm’s 


baseline would have been defined as the full year preceding the firm’s introduction into the 


MPP; however, this could lead to unrepresentative baselines for firms that joined the MPP 


between 2007 and 2009, during the recession. Instead, Cadmus chose the baseline year of 2010 


for all such firms, as well as for firms joining in January 2011, and estimated annual savings for 


2011 through 2013. For firms that joined the MPP after January 2011, Cadmus used the year 


proceeding the firm’s MPP start date as the baseline. 


 


The addition of several years of data necessitated changes to the model specification. The 


overarching methodology remained the same as for the overall 2013 modeling, taking the 


difference between each month in the post period with the corresponding month in the baseline 


period: 





kWhit,t- baseline = 1HDDit,baseline + 2CDDit,baseline + 1Post(1)it,baseline * Y2011(1)it,baseline + 


2Post(1)it,baseline * Y2012(1)it,baseline + 3Post(1)it,baseline * Y2013(1)it,baseline + it,baseline 


 


Here, the Post variable interacts with indicator variables for each program year, Y2011, Y2012, 


and Y2013. Thus in this model the 1, 2, and 3 model estimates are the energy consumption-per-


square-foot savings estimates for 2011, 2012, and 2013, respectively. 
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Cadmus used the regression analysis results to calculate an annual energy-savings rate for each 


year of participation. The units of the energy-savings rate are the percentage of change in EUI 


per year. The savings rate is the ratio of the energy savings per square foot to the assumed pre-


program usage: 


 


Sit=
𝑈𝑖𝑡


𝑈𝑖𝑡+γ𝑖𝑡
 


 


Where: 


 


Sit  = The savings rate for a group ‘i’ in time ‘t’ 


 


Uit  = The energy savings per square foot for a group ‘i’ in time ‘t’ 


 


Yit  =  The energy usage per square foot for a group ‘i’ in time ‘t’  
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3 Findings 
 


Cadmus surveyed the cohorts to determine their level of SEM adoption. The team also estimated 


the overall electricity and gas savings achieved by the cohorts during 2013. The team revisited 


the energy savings analysis after the surveys were completed and estimated energy savings by 


level of SEM adoption for the OC cohort and energy savings rates for the MPP firms. 


 


3.1 Establish the Presence of SEM 
 


Cadmus analyzed the survey data to establish the presence of SEM in the MPP and OC cohorts. 


The team compared the survey results to the documentation results; these findings are 


summarized below. Cadmus submitted memos to NEEA with detailed survey results, and these 


are included as Appendix I for the MPP results and as Appendix J for the OC results. 


 


3.1.1 Overall Presence of SEM 
 


3.1.1.1 MPP SEM Implementation 
 


Table 5 shows each firm’s overall SEM adoption level based on the documentation and survey 


results. The nine firm-level respondents met the requirements for four or more of the five major 


CRE SEM elements. Five of the nine firms met the requirements for full adoption, according to 


their survey responses. 


 


The adoption level based on the survey responses differed from the adoption level based on the 


documentation for three of nine surveyed firms. Firm 6 graduated from the MPP before 2013, 


and it may have had outdated documentation.  


 


Firm 1 and Firm 11 scored higher using the survey results than using the documentation. The 


Cadmus team conducted the survey in May through June 2014, but NEEA’s team last updated 


the documentation in the fourth quarter of 2013; therefore, the survey results may reflect 


progress with SEM activities over the past six months (while the documentation does not). 


 


Lastly, the differences between the SEM adoption level results for the two scoring methods 


could have resulted from using slightly different definitions of the SEM adoption level for each 


method. The definitions of the SEM adoption level for each method are in the Methodology 


section. 
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Table 5. Overall SEM Adoption Level by Firm from the Documentation and from the Survey 


Firm Year Began the MPP 
SEM Adoption Level per 


Documentation Method 


SEM Adoption Level per 


Survey Method* 


Firm 1 2011 Some Full 


Firm 2 2009 (Graduated) Full No survey response 


Firm 3 2012 Some Some 


Firm 4 2011 Full Full 


Firm 5 2011 Full Full 


Firm 6 2008 (Graduated) Full Some 


Firm 7 2009 Some Some 


Firm 8 2008 Some No survey response 


Firm 9 2007 (Graduated) Full Full 


Firm 10 2012 Some Some 


Firm 11 2011 Full Some 


*These are the results using the CRE SEM definition scoring method based on survey responses. 


 


3.1.1.2 OC SEM Implementation 
 


Table 6 compares the overall SEM adoption level based on the documentation to the overall 


SEM adoption level based on the survey results for the 19 surveyed buildings. According to the 


survey responses, two of the 19 buildings met the requirements for full SEM adoption, and the 


remaining 17 buildings met the criteria at least one of the five major elements for some SEM 


adoption.  


 


The adoption level based on the survey responses differed from the adoption level based on the 


documentation for six of the 19 surveyed buildings. Two of these six buildings received a 


documentation score of no SEM adoption, as no project bank existed to track SEM progress. 


A third building also received a documentation score of no SEM adoption, because this building 


was previously listed as a non-active participant. The remaining three buildings received full 


SEM adoption survey scores but only a partial score from documentation. This is because 


element 5, regular reporting to management on progress toward goal(s), is not documented for 


OC buildings. During the surveys, representatives from these two buildings confirmed that 


element 5 activities do occur.  


 
Table 6. Overall SEM Adoption Level Score from the Documentation and from the Survey 


Documentation SEM Score 
Survey SEM Score* 


Total 
Full SEM Some SEM No SEM 


Full SEM 0 0 0 0 


Some SEM 3 13 0 16 


No SEM 0 3 0 3 


Total 3 16 0 19 


*These are the results using the CRE SEM definition scoring method based on survey responses. 
 
 


3.1.2 Comparison of Cohort SEM Implementation with the Market Baseline 
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Table 7 compares the MPP and OC cohorts with the market baseline.  


 Five of the nine surveyed MPP firms (56%) met the CRE SEM requirements for all five 


major elements (full SEM). The other four firms (44%) met the CRE SEM requirements 


for at least four of the five major elements (one or more element is considered some 


SEM).  


 


 Three of the 19 surveyed OC buildings (16%) met the CRE SEM requirements for all 


five major elements (full SEM). The remaining 16 buildings met the SEM requirements 


for at least two of the five major elements (one or more element is considered some 


SEM).  


 


 By comparison, the CRE market characterization found that 8% of the market met the 


SEM requirements for all five major elements, and another 73% met the requirements for 


at least one of the five major elements (Cadmus 2014). The market characterization study 


surveyed 40 commercial buildings and included 11 CRE cohort members.  
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Table 7. Market Baseline SEM Implementation Compared to OC and MPP SEM Implementation 


Level of SEM 


Implementation 


Market Baseline Market Partners Program Office Competitions 


Number of 


Total 


Surveys 


(n=40) 


Percentage 


of Total 


Surveys 


(n=40) 


Absolute 


Precision* 


Number of 


Surveyed 


Firms (n=9) 


Percentage 


of Total 


(n=9) 


Absolute 


Precision*  


Number of 


Surveyed 


Buildings 


(n=19) 


Percentage 


of Total 


(n=19) 


Absolute 


Precision*  


Full SEM (5 elements) 3 8% 7% 5 56% 13% 3 16% 12% 


Some SEM 29 72% 12% 4 44% 13% 16 84% 12% 


 4 SEM elements 7 18% 10% 4 44% 13% 7 37% 15% 


 3 SEM elements 9 23% 11% 0 0% N/A 8 42% 16% 


 2 SEM elements 10 25% 11% 0 0% N/A 1 5% 7% 


 1 SEM element 3 8% 7% 0 0% N/A 0 0% N/A 


No SEM (0 elements) 8 20% 10% 0 0% N/A 0 0% N/A 


Total 40 100%  9 100%  19 100%  


* Based on 90% confidence level 


** Percentage may not total 100 because of rounding. 
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3.1.3 Cohorts Intention to Fully Implement SEM 
 


The Cadmus team asked MPP firm and OC building representatives if they intend to fully 


implement the CRE SEM elements. Table 8 shows that seven of the nine surveyed firms 


confirmed their intention. One firm-level respondent was not sure if the firm would fully 


implement SEM and stated capital resources as a barrier. Fourteen of the 19 OC building 


representatives also planned to fully implement SEM (one building representative does not plan 


to implement SEM and three did not know). One building representative was not asked this 


question because he or she said all elements were already fully implemented.  


 
Table 8. Intention to Fully Implement SEM  


Response 
MPP Number of 


Responses (n=9) 


OC Number of 


Responses (n=19) 


Yes 7 14 


No 0 1 


Don’t know 1 3 


No response 1 0 


Was not asked 0 1* 


Total 9 19 


* One respondent had already stated in the survey that all five elements were fully implemented in 


the participating building, so was not asked this question. 


Source: Firm-level survey question C4 or OC survey question C4: Do you intend to fully 


implement NEEA’s five elements of Strategic Energy Management?  


 


Table 9 shows that two MPP firm-level respondents plan to fully implement SEM within the 


next year, four plan to fully implement SEM within one to two years, and one plans to fully 


implement SEM within two to five years. Three OC respondents planned to fully implement 


SEM within the next year, six planned to fully implement SEM within one to two years, and five 


planned to fully implement SEM within two to five years.  
 


Table 9. Planned Timeline for Fully Implementing SEM  


Response 
MPP Number of 


Responses (n=9) 


OC Number of 


Responses (n=14)* 


Less than one year 2 3 


One year to two years 4 6 


Two years to five years 1 5 


More than five years 0 0 


Not applicable 2 0 


Total 9 14 


* This question was asked of OC respondents who said they plan to fully implement SEM (see 


Table 8).  


Source: Firm-level survey question C5 and OC survey question C6: When do you plan to have 


fully implemented Strategic Energy Management? Is it in less than one year, one to two years, 


two to five years, or more than five years?  


 


3.1.4 Implementation of Individual SEM Elements 
 


Cadmus also analyzed the adoption of individual elements and results are in Table 10. All cohort 


members who responded to the survey met the requirements for the allocation of resources. In 


general, the MPP cohort members have progressed more with implementing SEM than the OC 
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cohort members. This is likely because the OC cohort members participate for only one year, 


while the MPP cohort members participate for up to five years and all have more than one year 


of experience with SEM. 


 
Table 10. Implementation of Individual SEM Elements 


Element 


MPP Number of 


Responses (n=9) 


OC Number of  


Responses (n=19) 


Full Some None Full Some None 


Adoption of Management 


Approved Goal 
8 1 0 7 6 6 


Documentation of Planned 


Activities 
7 1 1 13 4 2 


Allocation of Resources 9 0 0 19 0 0 


Implementation of Planned 


Activities 
9 0 0 19 0 0 


Reporting to Management 8 0 1 11 2 6 


 


Figure 1 shows the adoption of individual CRE SEM major elements for the market baseline, 


MPP cohort, and OC cohort. The MPP cohort had the highest adoption rate for all major SEM 


elements, which was likely because the MPP firms participate for several years and have 


therefore had substantial time to meet the criteria.  


 


There was little difference between the market baseline and OC cohort for the adoption of a 


management-approved goal. However, the OC cohort scored higher than the market baseline in 


documenting planned activities, allocation of resources, implementation of planned activities, 


and reporting to management. 


 
Figure 1. Adoption of Individual CRE SEM Elements 
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3.1.5 SEM Maturity Model Scoring Method Results 
 


The scoring method based on the SEM Maturity Model required that a firm or building meet or 


exceed the Level 2 criteria for all 12 model components to meet the conditions for full SEM 


adoption. A firm or building had some SEM adoption if they met or exceeded the Level 1 criteria 


for at least six of the 12 model components.  


 


Figure 2 shows the scores by component for each of the MPP firms with survey responses, and 


Figure 3 shows the scores by component for each of the OC buildings with survey responses. 


 
Figure 2. Maturity Model SEM Adoption Score by Component for Each MPP Survey Respondent* 


 
*Firms 2 and 8 did not respond to the survey. 
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Figure 3. Maturity Model SEM Adoption Score by Component for Each OC Survey Respondent 


 
 


Table 11 compares the adoption-level results from the CRE SEM definition to the SEM Maturity 


Model method for the MPP cohort, and Table 12 compares the results from the two methods for 


the OC cohort. 


 


As shown in Table 11, no firms met the criteria for full adoption based on the Maturity Model 


method, but all firms met the criteria for some adoption. Detailed results for each component are 


in Appendix H. 


 
Table 11. Overall SEM Adoption Level by Firm for the CRE SEM Definition Scoring Method  


and the SEM Maturity Model Method 


Firm 
Adoption Level per  


CRE SEM Definition Survey Method 


Adoption Level per  


SEM Maturity Model Method 


Firm 1 Full Some 


Firm 2 No survey response No survey response 


Firm 3 Some Some 


Firm 4 Full Some 


Firm 5 Full Some 


Firm 6 Some Some 


Firm 7 Some Some 


Firm 8 No survey response No survey response 


Firm 9 Full Some 


Firm 10 Some Some 


Firm 11 Full Some 


 


As shown in Table 12, no OC buildings met the criteria for full SEM adoption based on the 


Maturity Model method, but all buildings met the criteria for some SEM adoption. Detailed 


results for each component are in Appendix H. 
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Table 12. Overall SEM Adoption Level for the CRE SEM Definition Scoring Method  


and the SEM Maturity Model Method 


Adoption Level per CRE  


SEM Definition Method 
Adoption Level per SEM Maturity Model Method 


Full Some None Total 


Full 0 3 0 3 


Some  0 16 0 16 


None 0 0 0 0 


Total 0 19 0 19 


 


NEEA recently developed the SEM Maturity Model, and program implementation does not yet 


directly align with the model’s activities. In addition, Cadmus based the survey questions on 


NEEA’s CRE SEM definition, which aligned with program implementation but which did not 


have the level of detail needed to assess some components. The SEM Maturity Model is very 


detailed, containing 12 SEM components and many criteria for each adoption level. It may not 


be practical to measure SEM adoption level according to this model through typical evaluation 


methods such as surveys or site visits because these methods would be overly burdensome to the 


respondent. In addition, some SEM components and criteria may be more relevant to some 


sectors than others. For example, the operations and maintenance component may apply 


differently for the industrial sector than the commercial sector. 


 


Cohort members received the lowest scores for components that did not have sufficient 


corresponding survey questions to properly assess the extent of adoption. For example, the 


survey did not include many questions specifically about procurement and design activities, and 


seven of the nine MPP firms did not meet or exceed the Level 1 criteria for this component (and 


received a score of 0). As a second example, the survey also did not include many questions 


specifically about an energy management system audit, and 17 of the 19 OC buildings did not 


meet or exceed the Level 2 criteria for this component (and received a score of 0 or 1). However, 


these components without sufficient survey questions were probably not included or emphasized 


during program implementation. 


 


3.1.6 NEEA’s Influence in the Implementation of SEM Activities 
 


Cadmus asked survey respondents about their energy management activities before they 


participated in NEEA’s initiatives and results are in Table 13. MPP firm-level respondents 


described their activity before the program differently than building-level respondents. Seven of 


nine firm-level described their buildings activity level as very active or somewhat active before 


the program, but only one of five building-level respondents reported either of these activity 


levels. Firm-level respondents reported participation in utility incentive programs at a higher rate 


(six of nine) than building-level respondents (two of five). All nine firm-level respondents 


reported that they would have completed some projects without the program. 


 


Before participating in Kilowatt Crackdown, 12 of 19 respondents described themselves as very 


active in managing energy in their buildings. Eight of 19 had participated in another utility-


sponsored program(s) before participating in Kilowatt Crackdown. Without the Kilowatt 


Crackdown competition and assistance, seven of 19 would not have completed any of the 


projects implemented. This was especially true of respondents in Boise, where three of four 


respondents said they would not have implemented any projects without Kilowatt Crackdown.  
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Table 13. Activity and Implementation Profile 


Question 
Firm 


(n=9) 


Building 


(n=5) 


OC Buildings 


(n=19) 


Energy management activity prior to participation 


Very active 1 1 12 


Somewhat active 6 0 5 


Not too active 1 1 1 


Not active at all 1 2 0 


Don't know 0 1 1 


Participated in other utility sponsored programs 6 2 8 


Projects implemented without NEEA’s Initiative 


All 0 N/A 1 


Most 0 N/A 4 


Some 9 N/A 7 


None 0 N/A 7 


Source:  


MPP Survey Questions J2, J3, and J4: Before participating in this program, how active was your company in 


managing energy? Did your [company/building] participate in other utility-sponsored energy efficiency 


programs before participating in NEEA’s Market Partners Program? How many of the projects implemented 


with the assistance of the BetterBricks team do you think would have been implemented in the absence of this 


competition? 


OC Survey Questions J3, J4, and J5: Before participating in Kilowatt Crackdown, how active was this building in 


managing energy? Did your building participate in other utility-sponsored energy-efficiency programs before 


participating in Kilowatt Crackdown? How many of the projects implemented with the assistance of the Kilowatt 


Crackdown team do you think would have been implemented in the absence of this competition?  


 


3.1.7 Barriers to Implementing SEM Activities 
 


Cadmus asked respondents to discuss challenges to adopting SEM (responses shown in Table 


14). The most common challenge mentioned was budget limitations or high initial cost (five of 


nine firm-level MPP respondents, four of five MPP building-level respondents, and 10 of 19 


OC respondents). Challenges unique to OC respondents included obtaining tenant participation 


and convincing the building owners to invest in energy efficiency activities. 
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Table 14. Challenges to Implementing SEM Activities  


Challenges 
MPP Firm 


(n=9) 


MPP Building 


(n=5) 


OC Building 


(n=19) 


Budget limitations or high initial cost 5 4 10 


Return on investment or long payback period 1 1 3 


Lack of staff time 2 1 2 


Lack of knowledgeable staff  2 0 1 


Project timeframe too long 0 0 2 


Tenant participation and/or perceptions of safety 0 0 2 


Convincing the owners to spend money 0 0 1 


Discipline in documenting and being consistent 0 0 1 


The activities will not improve energy use in the 


building 
0 0 1 


No challenges 1 0 0 


Notes: Results show responses to question K3 in the MPP firm-level, K3 in the MPP building-level survey, and 


K3 in the OC survey.  


MPP Question K3: What would you say are the challenges to adopting Strategic Energy Management?  


OC Question K3: What would you say are the challenges to implementing the activities in the project bank? 


Responses exceed number of respondents because multiple responses were accepted. 


 
The team asked respondents how NEEA could help their company overcome challenges. The 


most frequent answer from MPP respondents and OC respondents was more training and 


education (two of 14 MPP respondents, four of 19 OC respondents; Table 15).  
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Table 15. Ways to Help Companies Overcome Challenges to Adopting SEM 


Ways to Overcome Challenges 
MPP Firm 


(n=9) 


MPP Building 


(n=5) 


OC Building 


(n=19) 


More training and education 2 0 4 


Continue to be a conduit to connecting us with good 


companies to help the business with energy efficiency 
1 0 0 


Continue to publicize the need and the possibilities in 


SEM so our clients can recognize it 
1 0 0 


Help managers put together projects or proposals to 


present to or pitch to owners 
1 0 0 


Help facilitate unique rebates that we might not be aware 


of 
0 1 0 


Provide funding or rebates 0 1 4 


Benchmarking 0 0 2 


Provide audits 0 0 1 


More manpower 0 0 1 


Nothing/don't know 4 3 10 


Notes: Results show responses to question K6 in the firm-level survey, question K5 in the building-level survey, 


and question K6 in the OC survey. 


MPP Firm Question K6: What could NEEA/BetterBricks do to help your company overcome challenges to 


adopting Strategic Energy Management practices? 


MPP Building Question K5: What could NEEA do to help your company overcome challenges to adopting 


Strategic Energy Management goals and practices?  


OC Question K6: What could NEEA, BOMA, your utility, or the city do to help your company overcome 


challenges to adopting Strategic Energy Management goals and practices? 


Responses exceed number of respondents because multiple responses were accepted. 


 


3.1.8 Potential SEM Tools or Services 
 
Cadmus asked respondents what tools or services NEEA could offer to motivate commercial real 


estate companies to adopt energy management activities. Respondents provided a variety of 


answers, and their most relevant suggestions were:  


 


 Offer training on lighting, HVAC equipment, new technologies, and energy 


management best practices 


 Provide guidance on how to compare projects and decide which to implement 


 Offer strategies for presenting projects to building owners so that they understand the 


financial benefits  


 Summarize energy consumption benchmarking data 


 Present case studies from other companies that implemented SEM 


 


The team also asked MPP respondents what tools or strategies could encourage more 


coordination between building owners or managers and building engineers or operators. 


Suggestions included creating cross-functional teams and facilitating communication. Both firm-


level and building-level respondents asked for more training. Full results are in Appendices C 


and D.  
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3.2 2013 Energy Savings Results 
 


The energy savings results for the OC and MPP cohorts are summarized below. 


 


3.2.1 2013 Electricity Savings 
 


Cadmus included 91 of the original 121 buildings in the OC analysis and 47 of the original 89 


buildings in the MPP analysis. The OC buildings saved an average 0.023 kWh per square foot 


per month, resulting in 0.472 aMW of savings during 2013. This was equivalent to 1.84% of 


building consumption. The MPP buildings saved an average 0.050 kWh per square foot per 


month, resulting in 0.420 aMW of savings during 2013. This was equivalent to 3.79% of 


building consumption. Both results were significant at the 90% level. Table 16 shows the 2013 


electric savings by cohort. 


 
Table 16. Electric Savings in 2013 


Cohort 


Number and 


Square Feet 


of Buildings 


Avg. Monthly 


Savings (kWh 


per square foot) 


Total 


Savings 


(aMW)* 


90% Confidence 


Interval Bounds (aMW) 
Percentage 


Savings 
Lower Upper 


Office 


Competition 


91 


14,991,580 
0.023 0.472 0.024 0.921 1.84% 


Market Partners 


Program 


47 


6,182,073 
0.050 0.420 0.018 0.821 3.79% 


* The total reported savings are incremental to 2013 (energy savings that may have occurred in previous years are 


not included) and annualized (Cadmus estimated the average monthly savings using up to nine months of data 


from 2013 in the model, then multiplied that total by 12 months to calculate an annual savings value).  


 
Both cohorts show lower savings in 2013 than in 2012. The OC result in 2012 was 5.9% savings 


compared to 1.8% in 2013, and the MPP result in 2012 was 5.2% savings compared to 3.8% in 


2013 (Itron, 2014). The difference in the results for both cohorts is most likely due to the absence 


of data for October, November, and December 2013. The results for both programs may change 


when these data are included in the model. These months have high energy use for heating, and 


therefore have high savings potential for buildings with electric heating that implemented HVAC 


measures or actions. Beginning with the 2014 program year, NEEA will adjust the savings 


validation period to run from October through September so that an entire year of post-program 


data can be included in the model to more accurately reflect savings for weather-sensitive 


activities. 


 


Additionally, in 2013 NEEA invested more time up front helping the cohort building managers 


establish an implementation plan than it had in previous program years. Consequently, cohort 


buildings did not implement energy-efficiency projects until later in the year, so there may not 


have been enough months of data to capture energy savings from these projects. NEEA’s 


documentation shows that despite the late start, the cohort building representatives plan to 


implement more energy-saving activities as a result of the 2013 program than in previous years; 


however, as shown in Figure 4 and Figure 5, the majority of these activities did not begin until 


late 2013 or are planned for 2014. (As previously noted, at the time of the analysis, the team did 


not have billing data for the fourth quarter of 2013; therefore, the results do not capture savings 


from activities conducted in late 2013 or in 2014). 


 







Estimating 2013 Savings, December 2014  


Cadmus - 32 - 


Figure 4. Percentage of Activities Implemented Over Time in Portland Buildings 


 
 


Figure 5. Percentage of Activities Implemented Over Time in Boise Buildings 


 
 


Cadmus also analyzed 2013 electricity savings separately for OC buildings in Boise and in 


Portland/Vancouver. Table 17 shows the electric savings for the two cities. The savings for 


Portland/Vancouver buildings are positive (0.56 aMW) and statistically significant. The savings 


for Boise buildings were not statistically significant.  
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Table 17. Office Competition Electricity Savings in 2013 by City 


City 


Number 


of 


Buildings 


Avg. Monthly 


Savings (kWh 


per sq. ft.) 


Total Size 


(sq. ft.) 


Total 


Savings 


(aMW)* 


90% CI 


Lower 


Bound 


90% CI 


Upper 


Bound 


Percentage 


Savings 


Portland 64 0.0322 12,786,087 0.56 0.10 1.03 2.5% 


Boise 27 -0.0044 2,205,493 -0.01 -0.12 0.09 N/A 


* The total reported savings are incremental to 2013 (energy savings that may have occurred in previous years are 


not included) and annualized (Cadmus estimated the average monthly savings using up to nine months of data 


from 2013 in the model, then multiplied by 12 months to calculate an annual savings value). 


 
There are a few possible explanations for the Boise result. Cadmus first looked at the measure 


lists for Portland and Boise to determine if Portland building representatives had implemented 


more activities overall and if they implemented these activities earlier in 2013 than Boise 


buildings. As shown in Figure 4 and Figure 5 above, the implementation timing in Portland was 


not too different from Boise. The team also determined if Portland building representatives 


implemented a higher percentage of capital measures than operational measures from January 


through September compared to Boise building representatives, which would lead to immediate 


savings, but again there was not a large difference. 


 


The next possible explanation is that the model could not detect energy savings due to the hotter 


summer in 2013 compared to 2012. Although the model accounts for weather, the CDDs during 


baseline (2012) summer months are lower than the CDDs during 2013 summer months, so the 


estimated coefficients for CDD and for the participation period may be confounded. It is possible 


the coefficient for CDD does not fully capture the increase in energy consumption due to 


increased cooling. This could make it appear that energy use increased in 2013 due to the 


program activities rather than due to weather.  


 


A final possible explanation is that the Boise buildings experienced changes in occupancy during 


2013 that resulted in an increase in energy consumption. This would happen if building 


occupancy increases or if a company with a higher EUI replaces a company with a lower EUI.  


 


3.2.2 2013 Gas Savings Results 
 


Table 18 shows the total gas savings and the average monthly savings per square foot for the 


MPP and OC cohorts in 2013. The MPP analysis included 65 buildings and the OC analysis 


included 27 buildings. Both cohorts had an average monthly savings of 0.001 therms per square 


foot. For OC, this resulted in 140,990 therms saved in 2013, or 7.53% of consumption. For MPP, 


this resulted in 44,334 therms saved in 2013, or 7.95% of consumption. The results are not 


significant at the 90% confidence level, but are significant at the 80% level. 


 


The estimate of annual gas savings may be biased downward because gas use for October, 


November, and December 2013 was unavailable at the time of the analysis. The missing months 


have high gas usage for heating and high potential for savings. 
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Table 18. Gas Savings in 2013 


Cohort 


Number and 


Square Feet 


of Buildings 


Avg. Monthly 


Savings (therms 


per sq. ft.) 


Total 


Savings 


(therms)* 


90% Confidence 


Interval Bounds 
Percentage 


Savings 
Lower Upper 


Office 


Competition 


65 


11,021,742 
0.001 140,990 -29,147 311,127 7.53% 


Market Partner 


Program 


27 


3,625,579 
0.001 44,334 -9,478 98,145 7.95% 


* The total reported savings are incremental to 2013 (energy savings that may have occurred in previous years are 


not included) and annualized (Cadmus estimated the average monthly savings using up to nine months of data 


from 2013 in the model, then multiplied that total by 12 months to calculate an annual savings value). 


 
Cadmus also analyzed gas savings separately for OC buildings in Boise and Portland. The 


savings were not statistically significant. 


 


3.3 OC Cohort Savings by SEM Adoption Level  
 


Table 19 shows the OC cohort electricity savings in 2013 by SEM adoption level. The electricity 


savings results for all three adoption levels are not statistically different from zero at the 90% 


confidence level (all three confidence intervals contain zero). This is likely due to small sample 


sizes, lack of occupancy data, and/or the lack of a control group. This is especially apparent in 


the OC no SEM and full SEM adoption cohorts, where estimates relied on only one or three 


buildings, respectively.  


 
Table 19. Office Competitions Electricity Savings in 2013 by SEM Adoption Level 


SEM 


Adoption 


Level 


Number and 


Square Feet of 


Buildings Used in 


Analysis 


Avg. Monthly 


Savings  


(kWh per  


sq. ft.) 


Total 


Savings 


(aMW) 


90% Confidence 


Interval Percentage 


Savings Lower 


Bound 


Upper 


Bound 


No SEM 
1 


58,283 
0.122 0.010 -0.004 0.024 6.71% 


Some SEM 
71 


12,567,968 
0.014 0.233 -0.178 0.644 1.34% 


Full SEM 
3 


1,149,071 
0.0396 0.0623 -0.038 0.163 5.01% 


 


Table 20 shows the OC gas savings by SEM adoption level. The gas savings results for some 


SEM and full SEM adoption are not statistically different from zero at the 90% confidence level; 


however, the savings result for the one building with no SEM adoption is statistically different 


from zero. As with the electricity savings, this is likely due to small sample sizes, the lack of 


occupancy data, and/or the lack of a control group. 
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Table 20. Office Competitions Gas Savings in 2013 by SEM Adoption Level 


SEM 


Adoption 


Level 


Number and 


Square Feet of 


Buildings Used in 


Analysis 


Avg. Monthly 


Savings  


(therms per 


sq. ft.) 


Total 


Savings 


(therms) 


90% Confidence Interval 
Percentage 


Savings Lower 


Bound 


Upper 


Bound 


No SEM 
1 


58,283 
0.003 2,440 2,398 2,482 28.3% 


Some SEM 
52 


9,294,777 
0.001 112,686 -59,940 285,312 8.3% 


Full SEM 
2 


722,958 
-0.002 -19,336 -29,393 -9,279 -35.6% 


 


Cadmus attempted other model specifications to determine if certain CRE SEM elements 


influenced energy savings more than others; however, these models did not produce valid results. 


For example, one model included an indicator variable signifying that a building had adopted the 


implementation element and another indicator variable signifying that the building adopted at 


least three of the other four CRE SEM elements. Results showed energy consumption increased 


if the building adopted the implementation element (which represented implementation of at 


least one capital or operational measure during 2013); however, this result was not statistically 


significant.  


 


Other model specifications also produced statistically insignificant results and/or coefficients that 


the team deemed invalid, either because the magnitude was not feasible (i.e., savings were 


outside a plausible range) or the sign on the coefficient was incorrect (i.e., consumption 


increased in relation to the independent variable when it was expected to decrease or vice versa). 


It may be possible to conduct more in-depth analyses in the future if occupancy data and data 


from a control group are available to include in the model. 


 


3.4 MPP Cohort Energy Savings Rates  
 


Table 21 shows the average annual electricity savings rates as a percentage of consumption by 


the number of years in the MPP. Savings are incremental, representing only the savings that 


occurred during that year of participation (i.e., savings are not cumulative). Results show savings 


are highest during the first year of participation, decrease during the second year, and then 


sustain at just over 3% during the remaining years of participation.  
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Table 21. MPP Electricity Savings and Savings Rates by Length of Program Participation 


Years in 


the MPP 


Number and Square Feet of 


Buildings Used in Analysis 


Avg. Monthly Savings 
90% Confidence 


Interval Percentage 


Savings 


 (kWh per sq. ft.) 
Lower 


Bound 


Upper 


Bound 


One 


Year 


30 
0.0634 -0.048 0.174 4.70% 


2,594,596 


Two 


Years 


30 
0.0040 -0.119 0.127 0.29% 


2,594,596 


Three 


Years 


35 
0.0471 -0.082 0.177 3.39% 


3,026,186 


Four or 


More 


Years 


16 
0.08003 -0.201 0.362 3.47% 


3,248,951 


 
Cadmus attempted to quantify gas savings and gas savings rates by year for 2011 through 2013 


and the gas savings and savings rates by year of participation in the program; however these 


models did not produce valid results. Model results may improve if occupancy data or data from 


a control group are included.  
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4 Conclusions and Recommendations 
 


Cadmus offers the following conclusions and recommendations based on the findings from the 


surveys, SEM adoption levels, and energy savings. 


 


 NEEA’s CRE SEM initiatives have been successful in helping CRE cohorts adopt 


SEM, and the majority of cohort members intend to fully implement SEM. The 


CRE cohort SEM adoption levels are higher than the market baseline and the SEM 


initiatives encouraged cohorts to implement more energy efficiency activities (only one 


respondent would have implemented all projects without the initiative). Additionally, 


seven of the nine MPP firms and fourteen of the 19 OC building representatives plan to 


fully implement SEM.  


 


o Recommendation: NEEA could continue providing resources to these MPP firm 


executives and building managers to help them fully implement SEM. NEEA can 


target the specific CRE SEM elements that each firm had not yet adopted or had 


partially adopted per the survey scoring results. 


 


o Recommendation: NEEA could assess SEM adoption levels annually to track MPP 


cohort progress. 


 


 Budget limitations and high initial costs are the largest barriers to implementing 


SEM projects. Five of nine firm-level respondents, four of five building-level 


respondents, and 10 of 19 OC respondents said budget limitations or costs were the 


largest challenge to implementing SEM activities.  


 


o Recommendation: In addition to continuing to recommend rebate programs to 


the MPP firms, NEEA should consider partnering with a financial institution to 


offer zero or low interest loans for energy-efficiency projects. 


 


 NEEA can continue to facilitate SEM adoption by offering additional trainings and 


providing additional resources such as case studies and benchmarking data. 


Respondents mentioned training about lighting, HVAC equipment, new technologies, 


and energy management best practices. They asked for guidance with deciding which 


projects to implement and strategies to present projects to building owners. Respondents 


also said benchmarking data and case studies would be useful.  


 


 NEEA can encourage coordination between building owners and operators by 


aiding facilities in creating energy teams. MPP respondents stated that more 


coordination could be encouraged by creating cross-functional teams and facilitating 


communication. 
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 NEEA cannot currently rely solely on the data collected by the program to assess 


SEM adoption levels according to the same criteria used for the market 


characterization study and for this evaluation. For the OC cohort, documentation 


does not track the reporting-to-management element and smaller OC buildings do not 


have any documentation.  


 


o Recommendation: NEEA could consider developing a simpler tracking form for the 


smaller OC buildings that documents the activities supporting the criteria of the CRE 


SEM definition. Building managers could fill out this tracking form and submit it to 


NEEA at the end of the competition.  


 


o Recommendation: NEEA could consider collecting additional data so that it can 


measure and report SEM adoption over time according to the same criteria used for 


the market characterization study (Cadmus 2014) and this evaluation. NEEA could 


update its documentation protocols to specify the type of data the implementer should 


collect for each element and how often to update the data to measure SEM adoption 


on an annual (or even quarterly) basis.  


 


 NEEA’s CRE SEM Initiative leads to electricity and gas savings. The OC buildings 


saved 0.472 aMW during 2013. This was equivalent to 1.84% of building consumption. 


The MPP buildings saved 0.420 aMW during 2013. This was equivalent to 3.79% of 


building consumption. Both results were significant at the 90% level with 10% 


precision. Electricity savings rates for the MPP cohort were highest during the first year 


of participation, decreased during the second year, and then were sustained at just over 


3% during the remaining years of participation. 


 


 The currently available data limit more in-depth analyses on savings trends, such 


as determining which SEM elements are most likely to lead to savings. Cadmus 


attempted to estimate savings for individual SEM elements and for combinations of 


SEM elements, but the regression model results were not significant or were not valid.  


 


o Recommendation: NEEA could collect occupancy data and billing data from a 


representative control group.8 These data could explain any changes in energy 


consumption that currently available data cannot explain, and they may support an in-


depth analysis of savings trends. Additionally, NEEA could survey the control group 


about current SEM activities. This may lead to a larger group of no adoption, which 


would give a higher probability of detecting a difference in savings between no and 


some adoption. 


 


 Tracking SEM adoption level trends in the market and within NEEA’s initiatives 


will require a standard SEM definition. The definition of SEM has evolved since 


NEEA began the CRE SEM Initiatives in 2007.  


 


                                                 
8 NEEA and Cadmus are currently working with utilities in the region to collect billing data from a representative 


control group. In addition, NEEA is working with participants to collect occupancy data more frequently. 







Estimating 2013 Savings, December 2014  


Cadmus - 39 - 


o Recommendation: NEEA should continue using the current CRE definition to 


measure SEM adoption trends in the market and within the CRE Initiatives. The 


recent SEM adoption research will provide a baseline for assessing adoption trends. 


 


 NEEA’s SEM Maturity Model describes SEM adoption progress beyond the 


minimum activities, but it may need to be simplified to make it easier to apply. It 


could be overly burdensome for evaluators (and program participants) to collect all 


needed data to distinguish adoption levels for each component. Additionally, some 


components may be more relevant for some market segments than others. 


 


o Recommendation: NEEA could identify the most important components and criteria 


at each level by market segment. Stream-lining criteria will support efficient 


measurement of SEM adoption progress. NEEA could work with Bonneville Power 


Administration and the Energy Trust of Oregon to refine the model so a standard 


definition is in place by market segment in the Northwest. 
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Appendix A. Office Competition Cohort Survey 
 


 







 


CRE Kilowatt Crackdown Survey 1 


Appendix A: Northwest Energy Efficiency Alliance CRE 
Strategic Energy Management Adoption-Level Survey 


KILOWATT CRACKDOWN 
For Property Managers, Building Engineers, or Physical Managers 


 
Audience: This survey is for building owners, property managers, building engineers, or physical 
managers of privately owned commercial office real estate buildings participating in NEEA’s 
Kilowatt Crackdown program. 
 
Researchable Question Topics Questions Info in NEEA Documentation 
Respondent and company details A1-A3, B1 - B3  
Understanding of the Kilowatt Crackdown and related 
energy management  practices 


C1 - C7  


Goal adoption D1-D9 goal 


Identification, implementation, and documentation of 
practices 


E1-E6 
SEM plan, list of measures 


implemented and date 
implemented 


Allocation of resources F1-F5  
Reviewing progress G1-G4 updates provided to NEEA 
Participation outcome H1-H4  
Program delivery I1-I5  
Motivation and assessing NEEA’s Influence J1 - J7  
Barriers and benefits K1-K6  
Business goals and drivers L1-L3  
Building characteristics M1-M3 sq ft, space use, occupancy 
 
NEEA describes SEM as having five elements: 1) adoption of energy performance improvement 
goals, 2) documentation of planned practices to reach the goals, 3) allocating staff and other 
resources such as training or capital, 4) implementing activities or practices toward the goals, and 
5) reporting progress to senior management 
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SEM Elements Survey Questions In NEEA’s 
Documentation? 


1. Adoption of management-approved energy performance 
improvement goal(s) 


C3a, D1-D9  


a. Documented D6 x 
b. Communicated internally or externally D5,D7, D8, D9  


2. Documentation of planned activities to achieve the goal C3b, E4-E6  
a. SEM Plan H1, H2 x 


3. Allocation of resources toward the goal C3c, F3-F5, H3  
a. Staffing F1, F2, F3  
b. Training I3  
c. Capital F3d, L2, L3  
d. Tools I4  


4. Implementation of planned activities C3d, E1  
a. Completed projects and dates completed E1 x 


5. Regular reporting to management on progress towards 
goal(s) and effectiveness of SEM practices 


C3e, G1 - G4  


a. Regular updates to NEEA  x 
b. Progress towards goals G4, H1, H1a x 
c. Observed energy savings H1 x 
d. Regular review of and updates to progress and goals G4, H4  


 
Interviewer instructions are in green.    
CATI programming instructions are in red. 
Answer options in parenthesis are not read 
 
[Variables from sample] 
[CONTACT NAME] 
[TITLE] 
[COMPANY] 
[ADDRESS] 
[BUILDING NAME] 
[BOISE or PORTLAND/VANCOUVER] 
[PRACTICE 1] 
[PRACTICE 2] 
[PRACTICE 3] 
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A. Introduction  


A1. May I speak with [CONTACT NAME]? [IF THAT PERSON IS NOT AT THIS PHONE 
NUMBER, ASK FOR THEIR PHONE NUMBER AND START AGAIN] 
1. (Yes) 


98. (Don’t know) [ASK TO SPEAK WITH SOMEONE WHO KNOWS AND BEGIN 
AGAIN] 


 (Refused) [THANK AND TERMINATE] 99.


A2. Hello, I’m [INSERT NAME] calling from [INSERT COMPANY] on behalf of NEEA, the 
Northwest Energy Efficiency Alliance.  We are conducting an important study with 
participants in the  2013 [BOISE or PORTLAND/VANCOUVER] Kilowatt Crackdown. 
Are you  a member of the property team  iwho has engaged in the Kilowatt Crackdown on 
behalf of [BUILDING NAME at ADDRESS]?  
1. (Yes) 
2. (No, person is able to come to phone) [RECORD NAME AND REPEAT A2] 
3. (No, person is not able to come to phone) [GET NAME, PHONE NUMBER, AND 


SCHEDULE CALLBACK] 
98. (Don’t know) [ASK FOR PERSON WHO IS AND START AGAIN]  


 (Refused) [THANK AND TERMINATE] 99.


[READ IF NEEDED] 
Kilowatt Crackdown office competitions encourage buildings to adopt energy management 
best practices. The program provides guidance and tools to property teams to assist in 
reaching their energy reduction goals. 


 
A3. Are you familiar with the energy management practices implemented as part of the Kilowatt 


Crackdown at [BUILDING NAME]? 
1. Yes 
2. No [ASK TO SPEAK WITH CORRECT PERSON AND BEGIN AGAIN WITH A2] 


98. (Don’t know) [THANK AND TERMINATE] 
 (Refused) [THANK AND TERMINATE] 99.


IF THEY STILL SAY THEY DID NOT PARTICIPATE OR DON’T KNOW, ASK IF 
THERE IS SOMEONE ELSE IN THE COMPANY WHO MAY HAVE MORE 
INFORMATION AND IF NOT, THANK AND TERMINATE.  
**THIS SHOULD HAPPEN VERY INFREQUENTLY SO PLEASE KEEP TRACK OF 
THIS AND REPORT TO US IMMEDIATELY ANYTIME A COMPANY 
DISQUALIFIES AT THIS QUESTION.  
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A4. Because we value your time, we would like to offer you a $25 gift card for completing this 
survey. Before we get started, I’d like you to know that we will keep your responses 
anonymous. They will be aggregated with other people’s responses in our report. Your 
responses will not be linked to you or your company, so please feel free to speak as candidly 
as you like.  


 
Back-up information, not to be programmed: 
[If “No – Not a convenient time,” ask if Respondent would like to arrange a more convenient 
time for us to call them back or if you can leave a message for that person.]     
 
[IF RESPONDENT ASKS HOW LONG, SAY:  “APPROXIMATELY 25 MINUTES.”] 
[IF NEEDED:] This survey is for research purposes only. This is not a marketing call. This is the 
primary way for NEEA to gather information about the commercial real estate initiative. Your 
participation in this study is important so that NEEA can include your perspectives in how their 
energy efficiency initiatives are offered.  
 


B. Screeners 


B1. How long have you been with [COMPANY]? [READ LIST IF NEEDED] 
1. Less than 1 year 
2. 1 to less than 3 years 
3. 3 to less than 5 years 
4. More than 5 years 


98. (Don’t know)  
 (Refused)  99.


B2. Is your title [TITLE]? 
1. (Yes) 
2. (No) [SPECIFY] 


 
B3. How long have you had the role of [TITLE]?  [READ LIST IF NEEDED] 


1. Less than 1 year 
2. 1 to less than 3 years 
3. 3 to less than 5 years 
4. More than 5 years 


98. (Don’t know)  
 (Refused)  99.
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B4. How do your job duties relate to energy use at this building?  [ENTER ALL THAT APPLY] 
1. [RECORD ANSWER] 
2. (Energy manager or Energy Champion) 


C. Understanding of Kilowatt Crackdown Objectives and Current Energy 
Management Practices 


C1. Now I would like to talk about energy management best practices. Could you please 
describe the key elements of energy management your company learned through 
participation in Kilowatt Crackdown competition? [RECORD EACH ELEMENT 
MENTIONED] 
1. (Identifying energy performance improvement goals) 
2. (Planning practices or activities to reach the goals) 
3. (Allocating staff resources) 
4. (Implementing activities or practices toward reaching the goals) 
5. (Reporting progress to senior management) 
6. (Other) [SPECIFY] 
7. (I don’t know what energy management is) [GO TO NEW SCREEN AND READ 


STATEMENT BELOW AND THEN GO TO C2] 
98. (Don’t know) [GO TO NEW SCREEN AND READ STATEMENT BELOW AND 


THEN GO TO C2] 
 (Refused) [GO TO NEW SCREEN AND READ STATEMENT BELOW AND 99.


THEN GO TO C2] 
 


[IF DON’T KNOW, SAY, “NEEA describes strategic energy management as having five 
elements: 1) adoption of energy performance improvement goals, 2) documentation of 
planned practices to reach the goals, 3) allocating staff and other resources such as training 
or capital, 4) implementing activities or practices toward the goals, and 5)reporting progress 
to senior management”] 


 
[IF MISSING ANY OF THE FIVE ELEMENTS IN THEIR DESCRIPTION ABOVE, 
REMIND THEM OF THE OTHERS, THEN ASK C2] 
[ASK C1A FOR EACH STATEMENT 1-5 NOT IDENTIFIED IN C1] 
C1a. Along with the elements you have mentioned, NEEA’s definition of SEM also includes 
[INSERT MISSING responses  1-5   FROM  C1 and then ASK C2]  
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C2. NEEA calls the combination of these five elements of energy management best practices 
strategic energy management. Have you heard the term strategic energy management 
before? 
1. (Yes) 


C2a. Where did you hear of it? 
1. [RECORD RESPONSE] 


98. (Don’t know) 
99. (Refused) 


2. (No) 
98. (Don’t know) 


 (Refused) 99.


C3. To what extent is each of the energy management elements in place at your company? Is the 
[INSERT STATEMENT] fully in place, mostly in place, partly in place, or not in place? 
[FULLY IN PLACE=1, MOSTLY IN PLACE=2, PARTLY IN PLACE=3, NOT IN 
PLACE=4, DON’T KNOW=98, AND REFUSED=99] 


C3a. Identification and adoption of energy performance improvement goals 
C3b. Documentation of planned activities to reach the goals 
C3c. Allocation of staff resources and training or capital resources 
C3d. Ongoing implementation of activities or practices toward reaching the 


goals 
C3e. Reporting of progress to senior management 


 
[ASK IF ANY OF C2a through C2e ARE NOT = 1 FULLY COMPLETED]  
C4. Do you intend to fully implement the elements of energy management that you learned 


through the Kilowatt Crackdown?  
1. (Yes) [SKIP TO C5] 
2. (No)  


C4a. What elements will not be implemented?  
1. (Adoption of energy performance improvement goals) 
2. (Documentation of planned activities to reach the goals) 
3. (Allocating staff resources and training or capital resources) 
4. (Implementing activities or practices toward reaching the goals) 
5. (Reporting progress to senior management) 
6. (Don’t know) 


98. (Don’t know)  
 (Refused)  99.







 


CRE Kilowatt Crackdown Survey 7 


[ASK IF C4=2, 98, OR 99] 
C5. What is preventing you from fully implementing the energy management practices at this 


building? 
1. [RECORD RESPONSE] 


98. (Don’t know) 
 (Refused) 99.


[IF C4 =1] 
C6. When do you plan to have fully implemented Strategic Energy Management? Is it 


in…[READ RESPONSES] 
1. Less than one year 
2. One to two years 
3. Two to five years 
4. More than five years 


98. (Don’t know) 
 (Refused) 99.


C7. Are you aware of energy management or energy efficiency activities happening at other 
commercial office buildings in your company?  
1. (Yes)  
2. (No)  
3. (No, do not have other buildings)  


98. (Don’t know)   
 (Refused)  99.


D. Goal Adoption 


Now I’d like to talk more specifically about your energy management goals. 
 


D1. What is your building’s energy performance improvement goal to reduce energy use that 
was set through your participation in Kilowatt Crackdown? [READ IF NEEDED: This 
goal(s) may be expressed as a percentage or an absolute number in units of energy use 
intensity (EUI). The goal(s) must be stated as a comparison to a defined baseline. It could 
also be defined  through adoption of other systems such as LEED or ENERGY STAR.] 
1. [RECORD GOAL:_____________]  
2. (We don’t have a goal) [SKIP TO E1]  


98. (Don’t know) [SKIP TO E1] 
 (Refused) [SKIP TO E1] 99.
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D2. When was this goal adopted and accepted by senior management? [IF NEEDED: We are 
looking for the month and year. The exact day isn’t necessary.] [IF THEY DON’T KNOW 
THE MONTH AT LEAST RECORD THE YEAR] 
1. [RECORD GOAL ADOPTION DATE (MONTH/YEAR):_____________] 
2. (Has not been accepted by senior management) 


98. (Don’t know) 
 (Refused) 99.


D3. Have you set or adopted any other energy related goals because of your participation in 
Kilowatt Crackdown? Goals can be expressed as a percentage reduction or an absolute 
number compared to existing energy use. They can be expressed as an energy intensity 
reduction or  through adoption of other systems such as LEED or ENERGY STAR. 
[RECORD ALL THAT APPLY] 
1. (Percentage reduction in energy use [SPECIFY:_________] ) 
2. (Absolute number reduction in energy used [SPECIFY:________] ) 
3. (Energy intensity reduction [SPECIFY:_________] ) 
4. (LEED) 
5. (ENERGY STAR®) 
6. (Sustainability goals [SPECIFY:_________]) 
7. (Other 1 [SPECIFY:_________________] ) 
8. (Other 2 [SPECIFY:_________________]) 
9. (Other 3 [SPECIFY:_________________]) 


10. (Other 4 [SPECIFY:_________________]) 
11. (Other 5 [SPECIFY:_________________]) 
98. (Don’t know) 


 (Refused) 99.


[ASK IF D3=1-11 FOR EACH GOAL] 
D4. What year did you set the goal [INSERT FOR EACH GOAL FROM D3]? 


1. 2010 
2. 2011 
3. 2012 
4. 2013 
5. 2014 


98. (Don’t know) 
 (Refused) 99.


[REPEAT AND ASK ABOUT EACH GOAL MENTIONED IN D1 AND D3] 
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D5. Has the goal [INSERT EACH GOAL FROM D1 AND D3] been formally presented and 
accepted by senior management? [DO NOT READ LIST]  
1. (Yes, presented and accepted)   
2. (Yes, presented only) 
3. (No, haven’t been presented or accepted) 
4. (Other [SPECIFY:_____________] )  


98. (Don’t know) 
 (Refused) 99.


D6. How were the goals documented for this building? 
1. [RECORD ANSWER] 
2. (Company didn’t document; only NEEA documented the goals) 


98. (Don’t know) 
 (Refused) 99.


[ASK D7 AND D8 ABOUT EACH GOAL MENTIONED IN D1 AND D3] 
D7. Was the goal [INSERT EACH GOAL ONE AT A TIME FROM D1 AND D3] 


communicated to internal staff?  
1. (Yes) 
2. (No) 
3. (Other [SPECIFY:____________] )  


98. (Don’t know) 
 (Refused) 99.


[ASK D8 ABOUT EACH GOAL IF D7= YES] 
D8. I’m going to read a short list of ways the goal could be communicated to internal staff. 


Please tell me which ways the goal [INSERT EACH GOAL ONE AT A TIME FROM D1 
AND D3] was communicated. Was it by: [READ LIST; RECORD ALL THAT APPLY] 
1. Email 
2. Website 
3. Mailing 
4. Company meeting or presentation 
5. Open house presentation 
6. Budget report 
7. Other [SPECIFY:__________]  


98. (Don’t know) 
 (Refused) 99.
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D9. Has your firm communicated externally to investors, owners, tenants and others about your 
energy-related goals or accomplishments?  
1. (Yes) 
2. (No) 


98. (Don’t know) 
 (Refused) 99.


E. Identification, Implementation, and Documentation of Practices 


Now I would like to talk about actions and practices that you or your organization have planned 
for reducing energy in this building, your portfolio, or your organization. 
  


[SKIP IF NO PRACTICES] 
E1. Your Project Bank action plan shows that you have planned or completed implementation of 


these practices or measures at [INSERT BUILDING NAME]. Were [INSERT PRACTICE1, 
PRACTICE2, AND PRACTICE3] implemented?   [RECORD ALL THAT APPLY]  
1. (Yes, all correct) 
2. (No) [SELECT ONES THAT WERE INCORRECT BELOW AND CORRECT 


THEM] 
E1a. (Practice 1 incorrect [RECORD CORRECT 


PRACTICE:_________________] ) 
E1b. (Practice 2 is incorrect [RECORD CORRECT 


PRACTICE:_______________] ) 
E1c. (Practice 3 is incorrect [RECORD CORRECT 


PRACTICE:_______________] ) 
98. (Don’t know) 


 (Refused) 99.
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E2. What practices have you identified to help you reduce energy in this building in the next 6 
months as a result of the Kilowatt Crackdown? These practices could include all things 
energy related such as capital purchases, capital improvements, operations and maintenance 
changes, training, certifications, other behavioral change efforts , and/or third-party service 
provider proposals/projects. [DO NOT READ LIST] 
1. (None) 
2. (Efficient equipment) 
3. (Maintenance changes) 
4. (Trainings and certifications) 
5. (Energy tracking tools) 
6. (Installed or improved heating or cooling controls) 
7. (Other heating or cooling changes [SPECIFY:______________] ) 
8. (Changed lighting timing; installed occupancy sensors) 
9. (Installed LED parking lot lights) 


10. (Other lighting projects [SPECIFY:___________] ) 
11. (Other 1 [SPECIFY 1:________________] ) 
12. (Other 2 [SPECIFY 2:________________] ) 
13. (Other 3 [SPECIFY 3:________________] ) 
14. (Other 4 [SPECIFY 3:________________] ) 
15. (Other 5 [SPECIFY 3:________________] ) 
98. (Don’t know)  


 (Refused)  99.


E3. Has your firm taken action to conduct outreach and education or challenge tenants to 
improve energy performance? 
1. (Yes) 
2. (No) 


98. (Don’t know) 
 (Refused) 99.


E4. We are aware that your Kilowatt Crackdown coach helped you document your plans through 
the Project Bank action plan. Does someone in your  building also document energy 
management practices internally? [RECORD ALL THAT APPLY] 
1. (Yes, we document all the practices internally) 
2. (NEEA documented all the practices and shared their documentation with our 


company) 
3. (Something else [SPECIFY:___________] ) 


98. (Don’t know) 
 (Refused) 99.
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E5. Will you document practices and actions using the Project Bank action plan after Kilowatt 
Crackdown has ended? 
1. (Yes) 
2. (No) 


98. (Don’t Know) 
 (Refused) 99.


[ASK IF E4= 1] 
E6. Which of the following have you or your organization documented for your energy 


reduction practices? Let’s start with … [INSERT FIRST ITEM]. Has this been documented 
for all, most, some, or none of your energy reduction practices? [READ LIST AND 
RECORD 1=all, 2=most, 3=some, 4=none; 96 FOR N/A, 98 FOR DON’T KNOW, 99 FOR 
REFUSED] [RANDOMIZE LIST] 


E6a. A description of the energy reduction activity 
E6b. The staffing resources that your organization will need to conduct the 


practice; staffing resources include anyone who will be planning or 
implementing the practice 


E6c. The training resources that your organization will need to support the 
practice 


E6d. The capital resources that your organization will need 
E6e. The timeframe for completion 
E6f. The expected impacts and/or benefits of the practice 


F. Allocation of Resources 


Now we will talk about how your organization has allocated resources for reducing energy. 
 
[DO NOT ASK F1 IF THE RESPONDENT SAID THEY ARE THE ENERGY MANAGER OR 
ENERGY CHAMPION IN B3] 


F1. Is someone at your building a designated “energy manager” or “energy champion”? 
1. (Yes) 
2. (No) 


98. (Don’t know) 
 (Refused) 99.


F2. Do you have an energy team that meets regularly? 
1. (Yes) 
2. (No) 


98. (Don’t know) 
 (Refused) 99.







 


CRE Kilowatt Crackdown Survey 13 


F3. I’m going to read a list of energy-related activities. Please tell me which ones you are aware 
that staff are engaged in, in this building? [READ EACH AND RECORD 1 FOR YES, 2 
FOR NO; 96 FOR N/A, 98 FOR DON’T KNOW, 99 FOR REFUSED] [RANDOMIZE 
LIST] 


F3a. Updating the Portfolio Manager account with monthly energy use 
(benchmarking) 


F3b. Identifying opportunities to improve operations 
F3c. Conducting nightwalks 
F3d. Budgeting for capital improvements in the building 
F3e. Engaging tenants in ways to save energy 
F3f. Pursuing ENERGY STAR Certification 
F3g. Measuring energy savings 
F3h. Reporting on energy savings 


 
F4. Are you aware of whether there are any additional resources allocated for energy efficiency 


or energy management, other than what we’ve already discussed? 
1. (Yes, our company allocates additional resources) [ASK F4a] 


F4a. Please describe the additional resources allocated for energy efficiency. 
[RECORD ANSWER] 


2. (No) 
98. (Don’t know) 


 (Refused) 99.


[ASK IF (F1 <> YES AND  F2 <> YES) AND (ANY IN F3 <>YES) AND F4 <> YES ] 
F5. What are the reasons your company hasn’t allocated resources for energy reduction at this 


building? 
1. [RECORD ANSWER] 


98. (Don’t know) 
 (Refused) 99.


G. Reviewing Progress 


Now we’re going to talk about the reviewing progress towards your energy reduction goal. 
 


G1. Is progress toward your goal communicated to senior management on a regular basis?  
1. (Yes) 
2. (No) [SKIP TO NEXT SECTION]  
3. (Plan to in the future)  [SKIP TO NEXT SECTION] 


98. (Don’t know)  [SKIP TO NEXT SECTION] 
 (Refused) [SKIP TO NEXT SECTION] 99.
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G2. How frequently are updates provided for management about the progress your building is 
making in reducing energy use? [READ LIST IF NECESSARY] 
1. (Daily) 
2. (Weekly) 
3. (Monthly) 
4. (Quarterly) 
5. (Twice a  year) 
6. (Annually) 
7. (Never provide updates) 
8. (Whenever they are needed; no set schedule or timeline) 
9. (Other [SPECIFY:_______________] ) 


98. (Don’t know) 
 (Refused) 99.


[SKIP IF G2=7, 98, 99] 
G3. How are these updates shared with the building management team?  [READ LIST AS 


NEEDED; RECORD ALL THAT APPLY] 
1. (Email) 
2. (Website) 
3. (Mailing) 
4. (Company meeting, presentation) 
5. (Open house presentation) 
6. (Budget report) 
7. (Other [SPECIFY:__________] ) 


98. (Don’t know) 
 (Refused) 99.


[SKIP IF G2=7, 98, 99] 
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G4. Which of the following items do the updates for management include? Do they include … 
[READ LIST AND RECORD 1 FOR YES, 2 FOR NO, 97 FOR N/A, 98 FOR DON’T 
KNOW AND 99 FOR REFUSED] [RANDOMIZE LIST] 


G4a. An update about actual performance measured against the goal 
G4b. The effectiveness of each activity on reducing energy 
G4c. Whether the staffing, training, or capital resources allocated were 


sufficient to perform the practice or reach the energy reduction goals for 
the building 


G4d. Changes to goals or metrics 
G4e. Progress updates on implementation of previously approved energy 


projects 
G4f. Presentation of proposed projects and their potential benefits, for approval 


by management 
 


H. Participation Outcome 


H1. Now I’d like to talk about current outcomes of your energy efficiency action plan. Has your 
building reduced its energy consumption as much as expected? 
1. (Yes) 
2. (No) [ASK H1a] 


H1a. Are you on track to meet your energy performance goals? 
1. (Yes) 
2. (No) 


98. (Don’t know) 
99. (Refused) 


98. (Don’t know) 
 (Refused) 99.


H2. How helpful do you think the planned practices identified through the Kilowatt Crackdown 
have been in helping you reduce energy usage? Have they been …  [READ LIST] 
1. Very helpful 
2. Somewhat helpful 
3. Not too helpful 
4. Not helpful at all 


98. (Don’t know) 
 (Refused) 99.
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H3. Did you have enough staffing, training, and capital resources to reduce energy use as much 
as you intended during your participation in Kilowatt Crackdown? 
1. (Yes) 
2. (No) 


H3a. Please explain which resources were less available than planned. [If 
needed, staffing, training, capital resources, any other?] 


98. (Don’t know) 
 (Refused) 99.


H4. Do you revisit your plan to reduce energy use on a regular basis, or update it when changes 
are needed? [Multiple response] 
1. (Regular basis) 
2. (Update as needed) 


98. (Don’t know) 
 (Refused) 99.


I. Program Delivery 


I1. I’m going to ask some questions about the value of different program components in helping 
you reduce energy use. Thinking about your overall experience with program support 
in…[INSERT EACH STATEMENT], would you say this component was very valuable, 
somewhat valuable, not too valuable, or not at all valuable? [SCALE 1=Very valuable, 
2=somewhat valuable, 3=not too valuable, 4=not at all valuable,  98=Don’t know, 
99=Refused; 96=N/A ROTATE a-g]  [REPEAT SCALE AS NEEDED] 


I1a. Assistance with Portfolio Manager account 
I1b. Assistance with benchmarking 
I1c. Technical scoping walkthrough 
I1d. Developing an action plan 
I1e. Setting an energy performance goal 
I1f. Engineering coaching  
I1g. Documenting energy-related activities taken 
I1h. Communicating goals and accomplishments with owners or external 


stakeholders 







 


CRE Kilowatt Crackdown Survey 17 


[ASK FOR EACH IN I1 THAT WERE 3 OR 4] 
I2. Can you tell me the reasons you said that the competition’s assistance with [INSERT 


ANSWERS FROM I1 THAT WERE 3 or 4] were not very valuable? 
1. [RECORD ANSWER 1] 
2. [RECORD ANSWER 2] 
3. [RECORD ANSWER 3] 
4. [RECORD ANSWER 4] 
5. [RECORD ANSWER 5] 
6. [RECORD ANSWER 6] 
7. [RECORD ANSWER 7] 
8. [RECORD ANSWER 8] 


98. (Don’t know) 
 (Refused) 99.


I3. Have you attended other professional seminars and workshops on energy management 
offered by different organizations that you found helpful? 
1. (Yes) 
2. (No) 


 (Don’t know) 99.
 (Refused) 99.


I4. What tools provided by Kilowatt Crackdown were most useful in understanding and 
reducing energy use? 
1. [RECORD ANSWER]  


98. (Don’t know)  
 (Refused)  99.


I5. What other tools or seminars and workshops can NEEA, BOMA, your utility or the City 
offer to help you  adopt energy management practices? 
1. [RECORD ANSWER] 


97.  (None) 
98. (Don’t Know)  


 (Refused) 99.
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J. Motivation and Assessing Program Influence 


J1. What motivated your company to participate in Kilowatt Crackdown? [DO NOT READ 
LIST; RECORD ALL THAT APPLY] 
1. (BOMA recommended it) 
2. (Peers recommended it) 
3. (To meet our energy performance goals) 
4. (Save energy and money) 
5. (Equipment manufacturer or distributor recommended it) 
6. (Reduce maintenance costs) 
7. (Recommended by an energy audit) 
8. (Receive tax incentives or rebates) 
9. (Recommended by local utility or energy efficiency organization) 


10. (Other [SPECIFY:________________] ) 
98. (Don’t know) 


 (Refused) 99.


J2. Did your company conduct any major building upgrades at [BUILDING NAME, 
ADDRESS] within the last two years ? These upgrades are not necessarily energy-related 
but could impact energy use. 
1. (Yes) [ASK J2a]   


J2a. Could you describe the type of upgrades? [RECORD ALL THAT 
APPLY] 


1. (Building size increased or decreased) 
2. (Remodeled floor) 
3. (Upgraded heating or cooling system) 
4. (Building shell updates; doors, windows, roof) 
5. (Cosmetic changes; carpet, paint) 
6. (Solar PV system) 
7. (Other [SPECIFY: ______________] )  


98. (Don’t know) 
99. (Refused) 


2. (No) 
98. (Don’t know) 


 (Refused) 99.
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J3. Before participating in Kilowatt Crackdown, how active was this building in managing 
energy? Would you say … [READ LIST AND RECORD ONE RESPONSE] 
1. Very active 
2. Somewhat active 
3. Not too active 
4. Not active at all 


98. (Don’t know) 
 (Refused) 99.


J4. Did your building participate in other utility sponsored energy efficiency programs before 
participating in Kilowatt Crackdown? 
1. (Yes) 


J4a. What type of  program was it? [READ LIST AND RECORD ALL 
RESPONSES] 


1. Energy efficient equipment 
2. Energy assessment 
3. Renewable energy incentive 
4. Energy events and education 
5. (Other [SPECIFY:______________] ) 
98. (Don’t know) 


2. (No) 
98. (Don’t know) 


 (Refused) 99.


J5. How many of the projects implemented with the assistance of the Kilowatt Crackdown team 
do you think would have been implemented in the absence of this competition? Would you 
say all, most, some, or none of the projects? 
1. All 
2. Most 
3. Some 
4. None 


98. (Don’t know) [Skip to J7] 
 (Refused) [Skip to J7] 99.


[IF J5 = 1, 2, 3, OR 4] 
J6. What are your reasons for saying that? 


1. [RECORD ANSWER] 
98. (Don’t know) 


 (Refused) 99.
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J7. What more would your company like to be doing to manage energy at this building? 
1. [RECORD ANSWER] 


98. (Nothing more) 
98. (Don’t know) 


 (Refused) 99.


K. Barriers and Benefits 


Now I would like to talk with you specifically about the benefits and challenges to participating 
in Kilowatt Crackdown.   
 


K1. What would you say are the main benefits to your organization resulting from the Kilowatt 
Crackdown activities?  [DON’T READ LIST AND SELECT ALL THAT APPLY]  
1. (Attractive to tenants; higher occupancy rate) 
2. (Energy savings) 
3. (Environmental benefits) 
4. (Increased occupant comfort) 
5. (Lower energy bill; saved money, reduced operating costs) 
6. (Lower maintenance costs) 
7. (Marketing benefits) 
8. (Other [SPECIFY:______________] ) 


98. (Don’t know) 
 (Refused) 99.


K2. Are there any other benefits besides saving energy that you have seen from participating in 
the Kilowatt Crackdown? [IF NEEDED: for example, lower maintenance costs, or water 
savings].  [DO NOT READ LIST; RECORD ALL THAT APPLY] 
1. (No) 
2. (Attractive to tenants; higher occupancy rate) 
3. (Environmental benefits) 
4. (Increased occupant comfort) 
5. (Lower maintenance costs) 
6. (Marketing benefits) 
7. (Other [SPECIFY:______________] ) 


98. (Don’t know) 
 (Refused) 99.
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K3. What would you say are the challenges to implementing the activities in the project bank? 
[DON’T READ LIST AND SELECT ALL THAT APPLY] 
1. (Age/condition of building) 
2. (Budget limitations) 
3. (Not a high enough return on investment) 
4. (Funding competition from other company priorities) 
5. (High initial cost) 
6. (Lack of staff time to dedicate to pursuing energy efficiency upgrades) 
7. (Lack of technical knowledge about energy efficiency equipment) 
8. (Lack or inadequate resources, approaches, or tools tailored to the commercial real 


estate industry) 
9. (Long payback period) 


10. (Other [SPECIFY:____________] ) 
98. (Don’t know) 


 (Refused) 99.


[ASK IF K3 HAS MORE THAN ONE ANSWER][ONLY LIST ANSWERS SELECTED IN K3] 
K4. What do you see as the most significant challenge in implementing the activities in the 


project bank? [RECORD ONE ANSWER; DO NOT READ LIST] 
1. (Age/condition of building) 
2. (Budget limitations) 
3. (Not a high enough return on investment) 
4. (Funding competition from other company priorities) 
5. (High initial cost) 
6. (Lack of staff time to dedicate to pursuing energy efficiency upgrades) 
7. (Lack of technical knowledge about energy efficiency equipment) 
8. (Lack or inadequate resources, approaches, or tools tailored to the commercial real 


estate industry) 
9. (Long payback period) 


10. (Other [SPECIFY:____________] ) 
98. (Don’t know) 


 (Refused) 99.
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K5. Please tell me the extent of assistance you received from Kilowatt Crackdown in the 
following areas. Did you receive a lot of assistance, some assistance, little assistance, or no 
assistance with [INSERT STATEMENT] 
[A LOT OF ASSISTANCE=1, SOME ASSISTANCE=2, LITTLE ASSISTANCE=3, NO 
ASSISTANCE=4, DON’T KNOW=98, AND REFUSED=99] [ RANDOMIZE LIST] 


K5a. Strategic Energy Management resources, approaches, or tools tailored to 
commercial office buildings  


K5b. A cost-effective system to track and manage energy for a whole building 
K5c. Communicating and promoting successes with Strategic Energy 


Management 
K5d. Training staff to implement energy reduction practices 


 
K6. What could NEEA, BOMA, your utility or the City  do to help your company overcome 


challenges to adopting Strategic Energy Management goals and practices?  
1. [RECORD ANSWER] 
2. (Nothing) 


98. (Don’t know) 
 (Refused) 99.


L. Business Goals and Drivers 


L1. Please tell me how important the following items are to you when planning energy 
efficiency goals and practices. The first statement is [INSERT STATEMENT]. Is this very 
important, somewhat important, not very important, or not at all important when planning 
energy efficiency goals and practices? [RECORD 1 FOR VERY IMPORTANT, 2 FOR 
SOMEWHAT IMPORTANT, 3 FOR NOT VERY IMPORTANT, 4 FOR NOT AT ALL 
IMPORTANT, 97 FOR NOT APPLICABLE, 98 FOR DON’T KNOW, AND 99 FOR 
REFUSED] [RANDOMIZE LIST] 


L1a. Property cash flow 
L1b. Company cash flow 
L1c. Asset value 
L1d. Total cost of adopting energy efficiency activities 
L1e. Marketing and brand positioning 
L1f. Company profit  


 







 


CRE Kilowatt Crackdown Survey 23 


L2. When considering energy efficiency projects, is your company’s requirement for Return on 
Investment (ROI) less stringent, more stringent, or the same as for other capital investments? 
1. (Less stringent) 
2. (More stringent) 
3. (The same) 


98. (Don’t know) 
 (Refused) 99.


L3. Does your building have a specific policy that says you should replace worn out equipment 
with high efficiency equipment?  
1. (Yes) 
2. (No policy) 
3. (No, but we have an informal policy) 


98. (Don’t know) 
 (Refused) 99.


M. Building Characteristics  


M1. Does your company own, manage, or both own and manage the property?  
1. (Owns only – does not manage) 
2. (Manages only – does not own) 
3. (Owns and manages property) 
4. (Other [SPECIFY:____________________] )  


98. (Don’t know)  
 (Refused)  99.


M2. How would you describe the use of space in the building? Would you say: [READ LIST] 
1. All office space 
2. Mostly office space 
3. Office and retail space 
4. Mostly retail space 
5. Something else [SPECIFY:_______________________]  


98. (Don’t know)  
 (Refused)  99.
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M3. When was this building built? [RECORD ONE RESPONSE; READ LIST IF 
NECESSARY] 
1. (1970 or before) 
2. (1980s) 
3. (1990s) 
4. (2000s) 
5. (2010 or after) 


98. (Don’t know) 
 (Refused) 99.


N. Closing 


N1. Do you have any other feedback about Kilowatt Crackdown that we can provide to the 
program team? 
1. [RECORD ANSWER] 


98. (Don’t know) 
 (Refused) 99.


N2. The program team would like to follow up with you later this year to support 
implementation of your Project Bank and energy savings. Would that be acceptable? 
1. (Yes) 
2. (No) 


98. (Don’t know) 
 (Refused) 99.


N3. Thank you for your help. We appreciate your time and opinions. Before we end the call, may 
I get your name and address so that we know where to send the gift card. 
1. (Don’t send card) 
2. Enter first and last name 
3. Enter street address 
4. Enter city 
5. Enter state 
6. Enter 5 digit zip code 
7. Did I reach you at [INSERT PHONE]? [Verify phone number in case we have any 


questions about the address] 
 
The gift card will be mailed to the address you provided in the next several months. Thank you 
for your time 







Estimating 2013 Savings, December 2014  


Cadmus - 42 - 
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Appendix B: Northwest Energy Efficiency Alliance CRE 
Strategic Energy Management Adoption-Level Survey 


MARKET PARTNERS PROGRAM FIRM LEVEL 
For Building Owners or Property Managers 


 
Audience: This survey is for executive managers of commercial real estate organizations 
participating in NEEA’s Market Partners Program. 
 


Researchable Question Topics Questions Info in NEEA Documentation 
Respondent and company details A1-A4, B1 - B3  
Understanding of SEM and current SEM activities C1-C7  
Goal adoption D1-D10 goal 


Identification, implementation, and documentation of activities E1-E6 
SEM plan, list of measures 


implemented and date 
implemented 


Allocation of resources F1-F5  
Reviewing progress G1-G5 updates provided to NEEA 
Participation outcomes H1-H4  
Program delivery I1- I7, M1  
Motivation and assessing NEEA’s influence J1- J7  
Barriers and benefits K1-K6  
Business goals and drivers 25  
 
NEEA describes SEM as having five elements: 1) adoption of energy performance improvement 
goals, 2) documentation of planned practices to reach the goals, 3) allocating staff and other 
resources such as training or capital, 4) implementing activities or practices toward the goals, and 
5) reporting progress to senior management 
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SEM Elements Survey Questions In NEEA’s 
Documentation? 


1. Adoption of management-approved energy performance 
improvement goal(s) 


C2a, D1-D10  


a. Documented D7 x 
b. Communicated internally or externally D6, D8, D9, D10  


2. Documentation of planned activities to achieve the goal C2b, E4-E6  
a. SEM Plan E1, H1, H2 x 


3. Allocation of resources toward the goal C2c, F3, F5, H3  
a. Staffing E3, F1, F2, F3c, F3d, H3  
b. Training F3a, H3, I4  
c. Capital F3b, H3, L1  
d. Tools I5  


4. Implementation of planned activities C2d  
a. Completed projects and dates completed None (See MPP 


Building-Level Survey) 
x 


5. Regular reporting to management on progress towards 
goal(s) and effectiveness of SEM practices 


C2e, G1 - G5  


a. Regular updates to NEEA  x 
b. Progress towards goals G5, H1, H1a x 
c. Observed energy savings H1 x 
d. Regular review of and updates to progress and goals G5, H4  


 
Interviewer instructions are in green.  
CATI programming instructions are in red. 
Answer options in parenthesis are not read 
Questions highlighted in blue are used for scoring 
 
[Variables from sample] 
[CONTACT NAME] 
[TITLE] 
[COMPANY] 
[BUILDINGS] 
[PROGRAM] Market Partners Program 
[PORTFOLIOGOAL] 
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A. Introduction  


A1. May I speak with [CONTACT NAME]? [IF THAT PERSON IS NOT AT THIS PHONE 
NUMBER, ASK FOR NAME AND PHONE NUMBER AND START AGAIN] 
1. (Yes) 
2. (No, person is not able to come to phone) [GET NAME, PHONE NUMBER, AND 


SCHEDULE CALLBACK] 
98. (Don’t know) [ASK TO SPEAK WITH SOMEONE WHO KNOWS AND BEGIN 


AGAIN] 
99. (Refused) [THANK AND TERMINATE] 


 
A2. Hello, I’m [INSERT NAME] calling from [INSERT COMPANY] on behalf of NEEA, 


the Northwest Energy Efficiency Alliance, and BetterBricks. We are conducting an 
important study with participants in the NEEA Market Partner Program to understand its 
impact and opportunities for improvement. Are you the manager who has engaged in the 
Market Partner Program on behalf of your firm?  
1. (Yes) 
2. (No, person is able to come to phone) [RECORD NAME AND REPEAT A2] 
3. (No, person is not able to come to phone) [SCHEDULE CALLBACK] 


98. (Don’t know) [IF SPEAKING WITH FIRST CONTACT THEN ASK FOR THE 
SECOND CONTACT PERSON AND START AGAIN, IF SPEAKING WITH 
SECOND CONTACT THEN ASK FOR PERSON WHO IS AND START 
AGAIN] 


99. (Refused) [THANK AND TERMINATE] 
 


[READ DESCRIPTON IF NEEDED] 
The Market Partners Program provides ongoing technical support and coaching to help 
commercial firms adopt Strategic Energy Management as an important part of how they do 
business. 
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A3. Are you familiar with the energy management activities implemented as part of NEEA’s 
Market Partners Program? 
1. Yes 
2. No [IF SPEAKING WITH FIRST CONTACT THEN ASK FOR THE SECOND 


CONTACT PERSON AND START AGAIN, IF SPEAKING WITH SECOND 
CONTACT THEN ASK FOR PERSON WHO IS FAMILIAR AND START 
AGAIN] 


98. (Don’t know) [IF SPEAKING WITH FIRST CONTACT THEN ASK FOR THE 
SECOND CONTACT PERSON AND START AGAIN, IF SPEAKING WITH 
SECOND CONTACT THEN ASK FOR PERSON WHO IS FAMILIAR AND 
START AGAIN] 


99. (Refused) [THANK AND TERMINATE] 
 
IF THE FIRST CONTACT STILL SAYS THEY DID NOT PARTICIPATE OR DON’T 
KNOW, ASK FOR THE SECOND CONTACT PERSON. IF THE SECOND CONTACT 
SAYS THEY DID NOT PARTICIPATE OR DON’T KNOW, THANK AND 
TERMINATE.  
**THIS SHOULD NOT HAPPEN OFTEN SO LET US KNOW WHEN IT DOES.  


 
A4. Because we value your time, we would like to offer you a $25 gift card for completing this 


survey. Before we get started, I’d like you to know that we will keep your responses 
anonymous. They will be aggregated with other people’s responses in our report. Your 
responses will not be linked to you or your company, nor will we share them with others 
in your company. So please feel free to speak as candidly as you like.  


 
Back-up information, not to be programmed: 


[If “No – Not a convenient time,” ask if Respondent would like to arrange a more convenient 
time for us to call them back or if you can leave a message for that person.]  
 
[IF RESPONDENT ASKS HOW LONG, SAY: “APPROXIMATELY 25 MINUTES.”] 
[IF NEEDED:] This survey is for research purposes only. This is not a marketing call. This is the 
primary way for NEEA to gather information about the commercial real estate initiative. Your 
participation in this study is important so that NEEA can include your perspectives in how their 
energy efficiency initiatives are offered.  
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B. Screeners 


B1. How long have you been with [COMPANY]? [READ LIST IF NEEDED] 
1. Less than 1 year 
2. 1 to less than 3 years 
3. 3 to less than 5 years 
4. More than 5 years 


98. (Don’t know)  
99. (Refused)  


 
B2. Our records show your role is [TITLE]. Is this correct? 


1. (Yes) 
2. (No) 


B2a. What is your role at the company? 
1. [RECORD ANSWER] 


 
B3. How long have you had the role of [TITLE]? [READ LIST IF NEEDED] 


1. Less than 1 year 
2. 1 to less than 3 years 
3. 3 to less than 5 years 
4. More than 5 years 


98. (Don’t know)  
99. (Refused)  


 
B4. How do your job duties relate to energy performance at this company? [ENTER ALL 


THAT APPLY] 
1. [RECORD ANSWER] 
2. (Energy champion/energy manager) 
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C. Understanding SEM and Current Energy Management Activities 


C1. I would like to talk about Strategic Energy Management (SEM). In your words could you 
please describe the key elements of Strategic Energy Management? [RECORD EACH 
ELEMENT MENTIONED] 
1. (Identifying energy performance improvement goals) 
2. (Documentation of planned activities to reach the goals) 
3. (Allocating staff or training or capital resources) 
4. (Implementing activities toward reaching the goals) 
5. (Reporting progress to senior management) 
6. (Other) [SPECIFY] 
7. (I don’t know what SEM is) [READ PARAGRAPH BELOW] 


98. (Don’t know) [READ PARAGRAPH BELOW] 
99. (Refused) [READ PARAGRAPH BELOW] 


 
[IF DON’T KNOW WHAT SEM IS SAY, “NEEA describes SEM as having five elements: 
1) adoption of energy performance improvement goals, 2) documentation of planned 
practices to reach the goals, 3) allocating staff and other resources such as training or capital, 
4) implementing activities or practices toward the goals, and 5)reporting progress to senior 
management”] GO TO C2 
 
[IF C1 <>1 and2 and 3 and 4 and 5 ASK C1a] 
C1a. Along with the elements you have mentioned, NEEA’s definition of SEM also includes 
[INSERT MISSING responses 1-5 FROM C1 and then ASK C2  
 


C2. To what extent is each of the SEM elements in place at your company? Is the [INSERT 
STATEMENT] fully in place, mostly in place, partly in place, or not in place? [FULLY 
IN PLACE=1, MOSTLY IN PLACE=2, PARTLY IN PLACE=3, NOT IN PLACE=4, 
DON’T KNOW=98, AND REFUSED=99] 


C2a. Identification and adoption of energy performance improvement goals 
C2b. Documentation of planned activities to reach the goals 
C2c. Allocation of staff resources and training or allocation of capital resources 
C2d. Ongoing implementation of activities or practices toward reaching the 


goals 
C2e. Reporting of progress to senior management 
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[ASK IF ANY OF C2a through C2e ARE NOT = 1 FULLY IN PLACE] IF C2a through C2e 
are ALL =1 FULLY IN PLACE skip to C6 


C3. Do you intend to fully implement NEEA’s five elements of Strategic Energy 
Management?  
1. (Yes) [SKIP TO C5] 
2. (No)  


C3a. What elements will not be implemented? [DO NOT READ LIST; 
RECORD ALL THAT APPLY] 


1. (Adoption of energy performance improvement goals) 
2. (Documentation of planned activities to reach the goals) 
3. (Allocating staff resources and training or capital resources) 
4. (Implementing activities or practices toward reaching the goals) 
5. (Reporting progress to senior management) 


98. (Don’t know)  
99. (Refused)  


 
[ASK IF C3=2, 98, OR 99] 


C4. What is preventing you from fully implementing Strategic Energy Management at your 
company? 
1.  (Lack of time) 
2. (Lack of staff resources) 
3. (Lack of capital resources) 
4. (Lack of support from senior management) 
5. (Lack of support from building tenants) 
6. (Other [SPECIFY] 


98. (Don’t know) 
99. (Refused) 


 
[IF C3=1] 
C5. When do you plan to have fully implemented Strategic Energy Management? Is it 


in…[READ RESPONSES] 
1. Less than one year 
2. One to two years 
3. Two to five years 
4. More than five years 


98. (Don’t know) 
99. (Refused) 
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C6. How did you decide which buildings would implement SEM?  
1. [RECORD ANSWER] 


98. (Don’t know) 
99. (Refused)  


 
C7. Did you implement SEM at other buildings differently? 


1. [RECORD ANSWER] 
98. (Don’t know) 
99. (Refused) 


 
C8. Are there other considerations you have in how Strategic Energy Management is 


implemented in your firm’s buildings? 
1. [RECORD ANSWER] 


98. (Don’t know) 
99. (Refused) 


D. Goal Adoption 


Now I’d like to talk more specifically about your energy management goals. 
 


D1. What is your energy performance improvement goal? [READ IF NEEDED: This goal(s) 
may be expressed as a percentage or an absolute number in units of energy use intensity 
(EUI). The goal(s) must be stated as a comparison to a defined baseline. It could also be 
defined through adoption of other systems such as LEED or ENERGY STAR.] 
1. [RECORD GOAL:_____________]  


98. (Don’t know)  
[IF D1=98 AND THERE IS A PORTFOLIO LEVEL GOAL] 
D1b. Our records show that your company has adopted an energy performance 


improvement goal of [PORTFOLIO GOAL]. Is this correct?  
1. (Yes, correct) 
2. (No, incorrect goal [RECORD CORRECT GOAL AND 


ADOPTION YEAR:_____________] ) [SKIP TO D3] 
3. (Don’t know) [SKIP TO D3] 
4. (Refused) [SKIP TO D3] 


99. (Refused) 
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D2. What date was the energy performance improvement goal adopted? [IF NEEDED: We 
are looking for the month and year. The exact day isn’t necessary.] [IF THEY DON’T 
KNOW THE MONTH AT LEAST RECORD THE YEAR] 
1. [RECORD ANSWER] ( [RECORD MONTH AND YEAR] 


98. (Don’t know) 
99. (Refused) 


 
D3. Have you set or adopted any other energy related goals because of your participation in 


the Market Partners Program? Goals can be expressed as a percentage reduction or an 
absolute number compared to existing energy use. They can be expressed as an energy 
intensity reduction (EUI) or through adoption of other systems such as LEED or 
ENERGY STAR. [RECORD ALL THAT APPLY]  
1. (Percentage reduction in energy use [SPECIFY:_________] ) 
2. (Absolute number reduction in energy used [SPECIFY:________] ) 
3. (Energy intensity reduction [SPECIFY:_________] ) 
4. (LEED) 
5. (ENERGY STAR) 
6. (Sustainability goals [SPECIFY:_________]) 
7. (Other 1 [SPECIFY:_________________] ) 
8. (Other 2 [SPECIFY:_________________]) 
9. (Other 3 [SPECIFY:_________________]) 


10. (Other 4 [SPECIFY:_________________]) 
11. (Other 5 [SPECIFY:_________________]) 
98. (Don’t know) 
99. (Refused) 


 
[ASK IF D3=1-11] 
D4. What year did you adopt the goal [INSERT FOR EACH GOAL FROM D3]? 


1. 2010 
2. 2011 
3. 2012 
4. 2013 
5. 2014 


98. (Don’t know) 
99. (Refused) 
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D5. Is the goal [INSERT EACH GOAL FROM D1 AND D3] for this building only, for a 
particular portfolio, or the entire organization?  
1. (Building) 
2. (Portfolio) 
3. (Entire organization) 
4. (Other [SPECIFY:_________________] )  


98. (Don’t know) 
98. (Refused) 


  
[REPEAT AND ASK ABOUT EACH GOAL MENTIONED IN D1 AND D3] 
D6. Has the goal [INSERT EACH GOAL FROM D1 AND D3] been formally presented or 


accepted by the organization? [DO NOT READ LIST]  
1. (Yes, presented and accepted)  
2. (Yes, presented only) 
3. (No, haven’t been presented or accepted) 
4. (Other [SPECIFY:_____________] )  


98. (Don’t know) 
99.  (Refused) 


 
D7. How were the goals documented by your company? 


1. [RECORD ANSWER] 
2. (Company didn’t document; only NEEA documented the goals) 


98. (Don’t know) 
99. (Refused) 


 
[ASK D8 AND D9 ABOUT EACH GOAL MENTIONED IN D1 AND D3] 
D8. Was the goal [INSERT EACH GOAL ONE AT A TIME FROM D1 AND D3] 


communicated to internal staff?  
1. (Yes) 
2. (No) 
3. (Other [SPECIFY:____________] )  


98. (Don’t know) 
99. (Refused) 
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[ASK D9 ABOUT EACH GOAL IF D8 = YES] 
D9. I’m going to read a short list of ways the goal could be communicated to internal staff. 


Please tell me which ways the goal [INSERT EACH GOAL ONE AT A TIME FROM 
D1 AND D3] was communicated. Was it by: [READ LIST; RECORD ALL THAT 
APPLY] 
1. Email 
2. Website 
3. Mailing 
4. Company meeting, presentation 
5. Open house presentation 
6. Budget report 
7. Other [SPECIFY:__________]  


98. (Don’t know) 
99. (Refused) 


 
D10. Has your firm communicated externally to investors, owners, tenants, or other 


stakeholders about your energy-related goals or accomplishments?  
1. (Yes) 
2. (No) 


98. (Don’t know) 
99. (Refused) 


 
[ASK IF D10=1] 


D11. Who were the goals shared with outside the company? [RECORD ALL THAT APPLY] 
1. (Tenants) 
2. (Agents) 
3. (Brokers) 
4. (Energy related contractors) 
5. (Energy related service providers) 
6. (Other [SPECIFY:__________________] ) 
7. (Owners) 


98. (Don’t know) 
99. (Refused) 
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E. Identification, Implementation, and Documentation of Activities 


Now I would like to talk about activities that you or your organization have planned for reducing 
energy in the future. 
  
E1. What actions have you identified to help improve energy performance in your company 


in the next six months? These could include all things related to energy such as capital 
purchases, capital improvements, operations and maintenance changes, training, 
certifications, other behavioral change efforts, and/or third-party service provider 
proposals/projects. [DO NOT READ LIST; MULTIPLE RESPONSE; IF NEEDED: “We 
are only looking for types of projects you plan to implement, not specific details about 
these projects”] 
1. (None) 
2. (Efficient equipment) 
3. (Maintenance changes) 
4. (Trainings and certifications) 
5. (Energy tracking tools) 
6. (Installed or improved heating or cooling controls) 
7. (Other heating or cooling changes [SPECIFY:______________] ) 
8. (Changed lighting timing; installed occupancy sensors) 
9. (Installed LED parking lot lights) 


10. (Other lighting projects [SPECIFY:___________] ) 
11. (Other 1 [SPECIFY 1:________________] ) 
12. (Other 2 [SPECIFY 2:________________] ) 
13. (Other 3 [SPECIFY 3:________________] ) 
14. (Other 4 [SPECIFY 3:________________] ) 
15. (Other 5 [SPECIFY 3:________________] ) 
98. (Don’t know)  
99. (Refused)  


 
E2. How are actions implemented differently between buildings within your organization? 


1. (No difference between buildings) 
2. (This is the only building we own or manage) 
3. (Other) [SPECIFY] 


98. (Don’t know) 
99. (Refused) 
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E3. Has your firm taken action to conduct outreach, education or challenge tenants to 
improve energy performance? 
1. (Yes) 
2. (No) 


98. (Don’t know) 
99. (Refused) 


 
E4. We are aware that the Market Partner Program documents your energy management 


actions and practices. Does your company also document energy management activities 
internally? [RECORD ALL THAT APPLY] 
1. (Yes, we document all the actions internally) 
2. (NEEA documented all the actions and shared their documentation with our 


company) 
3. (Something else [SPECIFY:___________] ) 


98. (Don’t know) 
98. (Refused) 


 
[ASK IF E4 = 1] 
E5. How did you or your organization document the actions and practices? [READ LIST IF 


NECESSARY, RECORD ALL THAT APPLY] 
1. (Email) 
2. (Website) 
3. (Newsletter) 
4. (Company meeting) 
5. (Quarterly report) 
6. (Other [SPECIFY:__________] ) 


98. (Don’t know) 
99. (Refused) 
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[ASK IF E4 = 1] 
E6. Which of the following energy efficiency activities have you or your organization 


documented? Let’s start with … [INSERT FIRST ITEM FROM THE LIST BELOW – 
E6a to E6f]. Has this been documented for all, most, some, or none of your energy 
efficiency activities? [READ LIST AND RECORD 1=all, 2=most, 3=some, 4=none; 96 
FOR N/A, 98 FOR DON’T KNOW, 99 FOR REFUSED] [RANDOMIZE LIST] 


E6a. A list and description of planned energy efficiency activities 
E6b. The staffing resources that you or your organization will need to conduct 


the activity; staffing resources include anyone who will be planning or 
implementing the actions 


E6c. The training resources that you will need  
E6d. The capital resources that you will need 
E6e. The timeframe of planned projects 
E6f. The expected impacts and/or benefits of the energy efficiency activity 


F. Allocation of Resources 


Now we will talk about how your organization has allocated resources for reducing energy. 
 
[DO NOT ASK F1 IF THE RESPONDENT SAID THEY ARE THE ENERGY MANAGER OR 
ENERGY CHAMPION IN B4] 
F1. Are you or someone else at your company a designated “energy manager” or “energy 


champion”? 
1. (Yes) 
2. (No) 


98. (Don’t know) 
99. (Refused) 


 
F2. Do you have an energy team that meets regularly or is energy discussed as part of other 


regular meetings such as operations or sustainability? 
1. (Yes) 
2. (No) 


98. (Don’t know) 
99. (Refused) 
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F3. I’m going to read a list of energy-related activities. Please tell me if your organization has 
allocated staff, capital, or other resources to each one by answering YES or NO. By 
allocating staff resources we are referring to anyone who works with energy efficiency 
practices or activities even if that isn’t the only role they have with the company. [READ 
EACH AND AND RECORD 1 FOR YES, 2 FOR NO; 96 FOR N/A, 98 FOR DON’T 
KNOW, 99 FOR REFUSED] [RANDOMIZE a-d] 


F3a. Has your firm sent or approved staff resources to attend energy related 
training, energy related coaching or commercial real estate market 
awareness events? 


F3b. Has your firm budgeted for any energy related activities such as tools or 
equipment, operations and maintenance projects, capital projects, or 
training for staff? 


F3c. Has your firm hired new resources or redefined existing job duties to 
include energy management job responsibilities? 


F3d. Has your firm approved staff resources for monitoring electric or natural 
gas billing data?  


 
[ASK IF (F1 <> YES AND F2 <> YES) AND (ANY IN F3 <>YES)] 
F4. What are the reasons your company hasn’t allocated resources for energy performance 


improvement? 
1. [RECORD ANSWER] 


98. (Don’t know) 
99. (Refused) 


 
F5. Has your company allocated any additional resources for energy efficiency or energy 


management? 
1. (Yes) [ASK F5a] 


F5a. Please describe the additional resources allocated for energy efficiency? 
[RECORD ANSWER] 


2. (No) 
98. (Don’t know) 
99. (Refused) 
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G. Reviewing Progress 


Now we’re going to talk about reviewing progress toward your energy performance goal.  
 
G1. Is progress toward your energy performance goal communicated to upper management 


on a regular basis?  
1. (Yes) 
2. (No) [SKIP TO NEXT SECTION]  
3. (Plan to in the future) [SKIP TO NEXT SECTION] 


98. (Don’t know) [SKIP TO NEXT SECTION] 
99. (Refused) [SKIP TO NEXT SECTION] 


 
G2. Are these management updates provided for a single building, a portfolio, or the entire 


organization?  
1. (Single building) 
2. (Portfolio) 
3. (Entire organization) 
4. (Other [SPECIFY:________________] ) 


98. (Don’t know) 
99. (Refused) 


 
G3. How frequently are updates provided to management about the progress your 


organization is making in meeting its energy performance goals? [READ LIST IF 
NECESSARY] 
1. (Daily) 
2. (Weekly) 
3. (Monthly) 
4. (Quarterly) 
5. (Twice a year) 
6. (Annually) 
7. (Never provide updates) 
8. (Whenever they are needed; no set schedule or timeline) 
9. (Other [SPECIFY:_______________] ) 


98. (Don’t know) 
99. (Refused) 
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[SKIP IF G3=7, 98, 99] 
G4. How are these updates shared with the organization? [RECORD ALL THAT APPLY] 


1. (Email) 
2. (Website) 
3. (Mailing) 
4. (Company meeting, presentation) 
5. (Open house presentation) 
6. (Budget report) 
7. (Other [SPECIFY:__________] ) 


98. (Don’t know) 
99. (Refused) 


 
[SKIP IF G3=7, 98, 99] 
G5. Which of the following items do management updates include? Do they include … 


[READ LIST AND RECORD 1 FOR YES, 2 FOR NO, 97 FOR N/A, 98 FOR DON’T 
KNOW AND 99 FOR REFUSED] [RANDOMIZE LIST] 


G5a. An update about actual performance measured against the goal 
G5b. The effectiveness of each activity on reducing energy 
G5c. Whether the staffing, training, or capital resources allocated were 


sufficient to perform the practice or reach the energy performance 
improvement goals  


G5d. Changes to goals or metrics 
G5e. Progress updates on implementation of previously approved energy 


projects 
G5f. Presentation of proposed projects and their potential benefits, for approval 


by management 


H. Participation Outcomes 


H1. Now I’d like to talk about current outcomes of your Strategic Energy Management 
actions. Has your company improved its energy performance as much as expected? 
1. (Yes) 
2. (No) [ASK H1a] 


H1a. Are you on track to meet your energy performance goals? 
1. (Yes) 
2. (No) 
3. (Don’t know) 
4. (Refused) 


98. (Don’t know) 
99. (Refused) 







 


MPP Firm-Level Survey 18 


 
H2. How helpful do you think the activities and practices you’ve planned as a result of the 


Market Partners Program have been in helping you improve your energy performance? 
Have they been … [READ LIST] 
1. Very helpful 
2. Somewhat helpful 
3. Not too helpful 
4. Not helpful at all 


98. (Don’t know) 
99. (Refused) 


 
H3. Did you have enough staffing, training, and capital resources to improve your energy 


performance as much as you intended? 
1. (Yes) 
2. (No) 


H3a. Please explain which resources were less available than planned? [If 
needed, staffing, training, capital resources , any other?] 


98. (Don’t know) 
99. (Refused) 


 
H4. Do you revisit your plan to improve energy performance on a regular basis, or update it 


when changes are needed?  
1. (Regular basis) 
2. (Update as needed) 


98. (Don’t know) 
99. (Refused) 
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I. Program Delivery 


I1. I would like you to rate the value of different program components in helping your 
organization improve its energy performance. Thinking about your overall experience 
with program support in…[INSERT EACH STATEMENT], would you say this 
component was very valuable, somewhat valuable, not too valuable, or not at all 
valuable? [SCALE 1=Very valuable, 2=somewhat valuable, 3=not too valuable, 4=not at 
all valuable, 98=Don’t know, 99=Refused; 96=N/A ROTATE a-k; SKIP TO I4 IF ALL 
STATEMENTS ARE DK OR RF ] [REPEAT SCALE AS NEEDED] 


I1a. Establishing a management supported mission statement or vision for 
energy efficiency 


I1b. Forming a cross-functional team within your firm  
I1c. Establishing or supporting benchmarking in Portfolio Manager 
I1d. Developing an action plan 
I1e. Setting energy performance goals 
I1f. Receiving building technical scoping, identifying opportunities and 


engineering training 
I1g. Reviewing progress toward your plans and energy performance goal 
I1h. Reporting and communicating energy and cost savings with owners or 


external stakeholders 
I1i. Connecting with utility staff and use incentives 


 
[ASK SEPARATELY FOR EACH STATEMENT IN I1 THAT WAS >2] 
I2. Can you tell me the reasons you said that [INSERT ANSWERS FROM I1 THAT WERE 


>2] were not very valuable components of the program? 
1. [RECORD ANSWER 1] 
2. [RECORD ANSWER 2] 
3. [RECORD ANSWER 3] 
4. [RECORD ANSWER 4] 
5. [RECORD ANSWER 5] 
6. [RECORD ANSWER 6] 
7. [RECORD ANSWER 7] 
8. [RECORD ANSWER 8] 


98. (Don’t know) 
99. (Refused) 
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I3. Are there other components or assistance you received from the program that you found 
valuable? 
1. (Yes, Specify__________________________) 
2. (No) 


98. (Don’t know) 
99. (Refused) 


 
I4. Have you attended other professional seminars and workshops on energy management 


offered by different organizations that you found helpful? 
1. (Yes, Specify__________________________) 
2. (No) 


98. (Don’t know) 
99. (Refused) 


 
I5. What tools provided by the Market Partners Program were most useful in understanding 


and improving your company’s energy performance? 
1. [RECORD ANSWER]  


98. (Don’t know)  
99. (Refused)  


 
I6. What other tools, information or training can NEEA and BetterBricks offer to motivate 


commercial real estate owners and managers to adopt Strategic Energy Management? 
1. [RECORD ANSWER] 


97.  (None) 
98.  (Don’t Know)  
99.  (Refused) 


 
I7. What tools or strategies should be included in the Market Partners Program to encourage 


more coordination between property managers and building engineers or operators? 
1. [RECORD RESPONSE] 


98. (Don’t know) 
99. (Refused) 
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J. Motivation and Assessing NEEA’s Influence 


J1. What motivated your company to participate in the Market Partners Program? [DO NOT 
READ LIST; RECORD ALL THAT APPLY] 
1. (To stay competitive in the industry) 
2. (To attract or retain tenants) 
3. (To meet our energy performance goals) 
4. (Save energy and money through reducing operating costs) 
5. (To increase long-term asset value) 
6. (To increase value delivered to our owners) 
7. (Other [SPECIFY:________________] ) 


98. (Don’t know) 
99. (Refused) 


 
J2. Before participating in this program, how active was your company in managing energy? 


Would you say … [READ LIST AND RECORD ONE RESPONSE] 
1. Very active 
2. Somewhat active 
3. Not too active 
4. Not active at all 


98. (Don’t know) 
99. (Refused) 


 
J3. Did your company participate in other utility-sponsored energy efficiency programs 


before participating in NEEA’s Market Partners Program? 
1. (Yes) 


J3a. What type of program was it? Was it…[READ LIST AND RECORD 
ALL RESPONSES] 


1. Energy efficient equipment 
2. Energy assessment 
3. Renewable energy incentive 
4. Energy events and education 
5. (Other [SPECIFY:______________] ) 
98. (Don’t know) 


2. (No) 
98. (Don’t know) 
99. (Refused) 
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J4. Do you plan to participate in utility-sponsored energy efficiency programs more often in 
the future as a result of your participation in the Market Partners Program? 
1. (Yes) 
2. (No) 


98. (Don’t know) 
99. (Refused) 


 
J5. How many of the projects implemented through NEEA’s assistance do you think would 


have been implemented in the absence of the Market Partners Program? Would you say 
all, most, some, or none of the projects? 
1. (All) 
2. (Most) 
3. (Some) 
4. (None) 


98. (Don’t know) [Skip to J6] 
99. (Refused) [Skip to J6] 


 
[IF J4 = 1, 2, 3, OR 4] 
J6. What are your reasons for saying that? 


1. [RECORD ANSWER] 
98. (Don’t know) 
99. (Refused) 


 
J7. What more would your company like to be doing to manage energy? 


1. [RECORD ANSWER] 
98. (Nothing more) 
98. (Don’t know) 
99. (Refused) 
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K. Barriers and Benefits 


Now I would like to talk with you specifically about Strategic Energy Management.  
 
K1. What would you say are the main benefits to your organization resulting from your firm’s 


participation in the Market Partners Program? [DON’T READ LIST AND SELECT ALL 
THAT APPLY]  
1. (No benefits) 
2. (Attractive to tenants; higher occupancy rate) 
3. (Attractive to owners) 
4. (Energy savings) 
5. (Environmental benefits) 
6. (Increased occupant comfort) 
7. (Lower energy bill; saved money, reduced operating costs) 
8. (Lower maintenance costs) 
9. (More effective organization across roles) 


10. (Marketing benefits) 
11. (Other [SPECIFY:______________] ) 
98.  (Don’t know) 
99. (Refused) 


 
K2. Are there any other benefits besides saving energy that you have seen from implementing 


Strategic Energy Management? [IF NEEDED: for example, lower maintenance costs, or 
water savings]. [DO NOT READ LIST; RECORD ALL THAT APPLY] 
1. (No) 
2. (Attractive to tenants; higher occupancy rate) 
3. (Environmental benefits) 
4. (Increased occupant comfort) 
5. (Lower maintenance costs) 
6. (Marketing benefits) 
7. (Other [SPECIFY:______________] ) 


98. (Don’t know) 
99. (Refused) 
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K3. What would you say are the challenges to adopting Strategic Energy Management? 
[DON’T READ LIST AND SELECT ALL THAT APPLY] 
1. (Age/condition of buildings) 
2. (Budget limitations) 
3. (Not a high enough return on investment) 
4. (Funding competition from other company priorities) 
5. (High initial cost) 
6. (Lack of knowledgeable staff to support energy efficiency best practices) 
7. (Lack of staff time to dedicate to energy efficiency training or implementation) 
8. (Lack of technical knowledge about energy efficiency best practices) 
9. (Lack or inadequate resources, approaches, or tools tailored to the commercial real 


estate industry) 
10. (Long payback period) 
11. (No challenges) [SKIP TO K5] 
12. (Other [SPECIFY:____________] ) 
98. (Don’t know) [SKIP TO K5] 
99. (Refused) [SKIP TO K5] 


 
[ASK IF K3 HAS MORE THAN ONE ANSWER; SHOW ONLY ANSWERS FROM K3] 
K4. What do you see as the most significant challenge in adopting Strategic Energy 


Management? [RECORD ONE ANSWER; DO NOT READ LIST] 
1. (Age/condition of buildings) 
2. (Budget limitations) 
3. (Not a high enough return on investment) 
4. (Funding competition from other company priorities) 
5. (High initial cost) 
6. (Lack of knowledgeable staff to support energy efficiency best practices) 
7. (Lack of staff time to dedicate to energy efficiency training or implementation) 
8. (Lack of technical knowledge about energy efficiency best practices) 
9. (Lack or inadequate resources, approaches, or tools tailored to the commercial real 


estate industry) 
10. (Long payback period) 
11. (Other [SPECIFY:____________] ) 
98. (Don’t know) 
99. (Refused) 
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K5. Please tell me the extent of assistance you received from NEEA and BetterBricks in the 
following areas. Did you receive a lot of assistance, some assistance, little assistance, or 
no assistance with [INSERT STATEMENT] 
[A LOT OF ASSISTANCE=1, SOME ASSISTANCE =2, LITTLE ASSISTANCE=3, 
NO ASSISTANCE=4, DON’T KNOW=98, AND REFUSED=99] [ RANDOMIZE 
LIST] 


K5a. Strategic Energy Management resources, approaches, or tools tailored to 
commercial office buildings  


K5b. A cost-effective system to track and manage energy for a whole-building 
K5c. Communicating and promoting successes with Strategic Energy 


Management 
K5d. Training staff to implement energy performance improvement activities 


 
K6. What could NEEA/BetterBricks do to help your company overcome challenges to 


adopting Strategic Energy Management practices?  
1. [RECORD ANSWER] 
2. (Nothing) 


98. (Don’t know) 
99. (Refused) 


L. Business Goals and Drivers 


L1. When considering energy efficiency projects, is your company’s requirement for Return 
on Investment less stringent, more stringent, or the same as for other capital investments? 
1. (Less stringent) 
2. (More stringent) 
3. (The same) 


98. (Don’t know) 
99. (Refused) 


M. Closing 


M1. Do you have any other feedback about the Market Partners Program that we can provide 
to NEEA? 
1. [RECORD ANSWER] 
2. (No feedback) 


98. (Don’t know) 
99. (Refused) 
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M2. The program team would like to follow up with you later this year and on an annual basis 
to gain updates on your progress and continue to measure your energy savings. Would 
that be acceptable? 
1. (Yes) [BE SURE TO HAVE CORRECT CONTACT NAME SO WE KNOW 


WHO WOULD BE WILLING TO BE CONTACTED] 
2. (No) 


98. (Don’t know) 
99. (Refused) 


 
M3. Thank you for your help. We appreciate your time and opinions. Before we end the call, 


may I get your name and address so that we know where to send the gift card. 
1. (Don’t send card) 
2. Enter first and last name 
3. Enter street address 
4. Enter city 
5. Enter state 
6. Enter 5 digit zip code 
7. Did I reach you at [INSERT PHONE]? [Verify phone number in case we have any 


questions about the address] 
 


The gift card will be mailed to the address you provided in the next several months. Thank you for 
your time. 







Estimating 2013 Savings, December 2014  


Cadmus - 43 - 


Appendix C. Market Partners Program Building-Level Survey 
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Appendix C: Northwest Energy Efficiency Alliance CRE 


Strategic Energy Management Adoption-Level Survey 


UMARKET PARTNER PROGRAMS BUILDING LEVEL 


For Property Managers, Building Engineers,  


or Physical Managers 
 


Audience: This survey is for property managers, building engineers, or physical managers of 


privately owned commercial office real estate buildings participating in NEEA’s Market 


Partner Program (MPP). 


 


Researchable Question Topics Questions 
Info in NEEA 


Documentation 


Respondent and company details  A1-A3, B1 - B4  


Understanding of SEM and current SEM activities 


None  


(See MPP Firm level) 


 


Goal adoption D1 - D3 goal 


Identification, implementation, and documentation of activities E1-E7 


SEM plan, list of 


measures 


implemented and 


date implemented 


Allocation of resources F1-F4  


Reviewing progress G1-G4 


updates provided 


to NEEA 


Plan outcome H1-H3   


Program Delivery I1- I8, M1  


Motivation and assessing NEEA’s Influence J1- J4  


Barriers and benefits K1-K5  


Business goals and drivers L1-L3  


 


NEEA describes SEM as having five elements: 1) adoption of energy performance improvement 


goals, 2) documentation of planned practices to reach the goals, 3) allocating staff and other 


resources such as training or capital, 4) implementing activities or practices toward the goals, and 


5)reporting progress to senior management 
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SEM Elements Survey Questions 
In NEEA’s 


Documentation? 


1. Adoption of management-approved energy performance 


improvement goal(s) 
D1 - D3  


a. Documented 
None (See MPP Firm 


level survey) 
x 


b. Communicated internally or externally 
None (See MPP Firm 


level survey) 
 


2. Documentation of planned activities to achieve the goal E3, E5-E7  


a. SEM Plan H1, H2 x 


3. Allocation of resources toward the goal F1 - F4, H3  


a. Staffing F1 - F4  


b. Training I2, I3, I4  


c. Capital F3d, L2, L3  


d. Tools 
None (See MPP Firm-


Level Survey) 
 


4. Implementation of planned activities E1-E2  


a. Completed projects and dates completed E1-E2 x 


5. Regular reporting to management on progress towards goal(s) 


and effectiveness of SEM activities 
G1 - G4  


a. Regular updates to NEEA  x 


b. Progress towards goals G1 - G4, H1, H1a x 


c. Observed energy savings H1 x 


d. Regular review of and updates to progress and goals G1 - G4  


 


Interviewer instructions are in green.  


CATI programming instructions are in red. 


Answer options in parenthesis are not read 


 


[Variables from sample] 


[CONTACT NAME] 


[TITLE] 


[MANAGER’S NAME] 


[COMPANY] 


[BUILDING NAME] 


[ADDRESS] 


[PROGRAM] Market Partners Program  


[PRACTICE 1] 


[PRACTICE 2] 


[PRACTICE 3] 


[BEHAVIOR1] 


[BEHAVIOR2] 
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[BEHAVIOR3] 


 


 Introduction  


A1. May I speak with [CONTACT NAME] with [COMPANY at ADDRESS]? [IF THAT 


PERSON IS NOT AT THIS PHONE NUMBER, ASK FOR NAME AND PHONE 


NUMBER AND START AGAIN] 


1. (Yes) 


98. (Don’t know) [ASK TO SPEAK WITH SOMEONE WHO KNOWS AND BEGIN 


AGAIN] 


99. (Refused) [THANK AND TERMINATE] 


 


A2. Hello, I’m [INSERT NAME] calling from [INSERT COMPANY] on behalf of NEEA, 


the Northwest Energy Efficiency Alliance, and BetterBricks at the referral of 


[MANAGER’S NAME]? We are conducting an important study with participants in 


NEEA’s Market Partners Program in order to understand the impact of the program and 


areas for improvement. Are you the representative is most familiar with energy efficiency 


activities at [BUILDING NAME] at [ADDRESS]?  


1. (Yes) 


2. (No, person is able to come to phone) [RECORD NAME AND REPEAT A2] 


3. (No, person is not able to come to phone) [SCHEDULE CALLBACK] 


98. (Don’t know) [ASK FOR PERSON WHO IS AND START AGAIN] 


99. (Refused) [THANK AND TERMINATE] 


 


IF THEY STILL SAY THEY DID NOT PARTICIPATE OR DON’T KNOW ASK IF 


THERE IS SOMEONE ELSE IN THE COMPANY WHO MAY HAVE MORE 


INFORMATION AND IF NOT, THANK AND TERMINATE.  


**THIS SHOULD HAPPEN VERY INFREQUENTLY SO PLEASE KEEP TRACK OF 


THIS AND REPORT TO US IMMEDIATELY ANYTIME A COMPANY 


DISQUALIFIES AT THIS QUESTION.  


 


A3. Because we value your time, we would like to offer you a $25 gift card for completing this 


survey. Before we get started, I’d like you to know that we will keep your responses 


anonymous. They will be aggregated with other people’s responses in our report. Your 


responses will not be linked to you or your company, nor will we share them with others 


in your company. So please feel free to speak as candidly as you like.  


 


We are interviewing building managers with different levels of involvement in their firm’s 


participation in NEEA’s Market Partners Program. Please tell us if you don’t know the answer to 
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a question or if you don’t have direct experience with a program component that we are asking 


about. 


 


Back-up information, not to be programmed: 


[If “No – Not a convenient time,” ask if Respondent would like to arrange a more convenient 


time for us to call them back or if you can leave a message for that person.]  


 


[IF RESPONDENT ASKS HOW LONG, SAY: “APPROXIMATELY 20 MINUTES.”] 


[IF NEEDED:] This survey is for research purposes only. This is not a marketing call. This is the 


primary way for NEEA to gather information about the commercial real estate initiative. Your 


participation in this study is important so that NEEA can include your perspectives in how their 


energy efficiency initiatives are offered.  


 Screeners  


B1. How long have you been with [COMPANY]? [READ LIST IF NEEDED] 


1. Less than 1 year 


2. 1 to less than 3 years 


3. 3 to less than 5 years 


4. More than 5 years 


98. (Don’t know)  


99. (Refused)  


 


B2. Our records show your role is [TITLE]. Is this correct? 


1. (Yes) 


2. (No) 


B2a. What is your role at the company? 


1. [RECORD ANSWER] 


 


B3. How long have you had the role of [TITLE]? [READ LIST IF NEEDED] 


1. Less than 1 year 


2. 1 to less than 3 years 


3. 3 to less than 5 years 


4. More than 5 years 


98. (Don’t know)  


99. (Refused)  
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B4. How do your job duties relate to energy performance at this building?  


1. [RECORD ANSWER] 


2. (Energy champion/energy manager) 


 Understanding of SEM and Current Energy Management Activities 


 Goal Adoption 


Now I’d like to talk more specifically about your energy performance goals. 


 


D1. Do you have an energy performance improvement goal for [BUILDING NAME]?  


1. (Yes) 


2. (No ) [SKIP TO E1] 


98. (Don’t know) [SKIP TO E1] 


99. (Refused) [SKIP TO E1] 


 


D2. What is the energy performance improvement goal? [READ IF NEEDED: This goal(s) 


may be expressed as a percentage or an absolute number in units of energy use intensity 


(EUI). The goal(s) must be stated as a comparison to a defined baseline. It could also be 


defined through adoption of other systems such as LEED or ENERGY STAR.] 


1. [RECORD GOAL:_____________]  


2. (We don’t have a goal) [SKIP TO E1]  


98. (Don’t know) [SKIP TO E1] 


99. (Refused) [SKIP TO E1] 


 


D3. When was this goal adopted and accepted by senior management? [IF NEEDED: We are 


looking for the month and year. The exact day isn’t necessary.] [IF THEY DON’T 


KNOW THE MONTH AT LEAST RECORD THE YEAR] 


1. [RECORD GOAL ADOPTION DATE (MONTH/YEAR):_____________] 


2. (Has not been accepted by senior management) 


98. (Don’t know) 


99. (Refused) 
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 Identification, Implementation, and Documentation of Activities 


Now I would like to talk about practices and activities that you or your colleagues have planned 


for improving energy performance in this building. 


  


[SKIP TO E2 IF NO PRACTICES IN SAMPLE 


E1. Our records show that you recently implemented these activities at [INSERT BUILDING 


NAME] [INSERT PRACTICE 1, PRACTICE2, AND PRACTICE3]. Is this correct? 


[RECORD ALL THAT APPLY]  


1. (Yes, all correct) 


2. (No) [SELECT ONES THAT INCORRECT BELOW AND CORRECT THEM] 


E1a. (Practice 1 incorrect [RECORD CORRECT 


PRACTICE:_________________] ) 


E1b. (Practice 2 is incorrect [RECORD CORRECT 


PRACTICE:_______________] ) 


E1c. (Practice 3 is incorrect [RECORD CORRECT 


PRACTICE:_______________] ) 


98. (Don’t know) 


99. (Refused) 


 


[SKIP TO E3 IF NO BEHAVIORS IN SAMPLE] 


E2. Our records show that in previous years you implemented these operational best practices 


at [INSERT BUILDING NAME] [INSERT BEHAVIOR1, BEHAVIOR2, AND 


BEHAVIOR3]. Are these activities still in place? [RECORD ALL THAT APPLY] 


1. (Yes, all still in place) 


2. (No) [SELECT ONES THAT WERE INCORRECT BELOW AND CORRECT 


THEM] 


E2a. (Practice 1 incorrect [RECORD CORRECT 


PRACTICE:_________________] ) 


E2b. (Practice 2 is incorrect [RECORD CORRECT 


PRACTICE:_______________] ) 


E2c. (Practice 3 is incorrect [RECORD CORRECT 


PRACTICE:_______________] ) 


98. (Don’t know) 


98. (Refused) 
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E3. What activities have you identified to help improve energy performance in this building 


in the next six months? These could include all things related to energy such as capital 


purchases, capital improvements, operations and maintenance changes, training, 


certifications, other behavioral change efforts, and/or third-party service provider 


proposals/projects. [DO NOT READ LIST; MULTIPLE RESPONSE] 


1. (None) 


2. (Efficient equipment) 


3. (Maintenance changes) 


4. (Trainings and certifications) 


5. (Energy tracking tools) 


6. (Installed or improved heating or cooling controls) 


7. (Other heating or cooling changes [SPECIFY:______________] ) 


8. (Changed lighting timing; installed occupancy sensors) 


9. (Installed LED parking lot lights) 


10. (Other lighting projects [SPECIFY:___________] ) 


11. (Other 1 [SPECIFY 1:________________] ) 


12. (Other 2 [SPECIFY 2:________________] ) 


13. (Other 3 [SPECIFY 3:________________] ) 


14. (Other 4 [SPECIFY 3:________________] ) 


15. (Other 5 [SPECIFY 3:________________] ) 


98. (Don’t know)  


99. (Refused)  


 


E4. Has your firm taken action to conduct outreach, education or to challenge tenants to 


improve energy performance? 


1. (Yes) 


2. (No) 


98. (Don’t know) 


99. (Refused) 


 


E5. We are aware that the Market Partner Program documents your energy management 


activities. Does someone at your building also document energy management activities 


internally? [RECORD ALL THAT APPLY] 


1. (Yes, we document all the activities internally) 


2. (NEEA documented all the practices and shared their documentation with our 


company) 


3. (Something else [SPECIFY:___________] ) 


98. (Don’t know) 


98. (Refused) 
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[ASK IF E5 = 1] 


E6. How did you or your colleagues document the activities? [DO NOT READ 


RESPONSES; RECORD ALL THAT APPLY] 


1. (Email) 


2. (Website) 


3. (Newsletter) 


4. (Company meeting) 


5. (Quarterly report) 


6. (Other [SPECIFY:__________] ) 


98. (Don’t know) 


99. (Refused) 


 


[ASK IF E5 = 1] 


E7. Which of the following have you or your colleagues documented for your energy 


efficiency activities at this building? Let’s start with … [INSERT FIRST ITEM FROM 


LIST BELOW – E7a – E7f]. Has this been documented for all, most, some, or none of 


your energy efficiency activities? [READ LIST AND RECORD 1=all, 2=most, 3=some, 


4=none; 96 FOR N/A, 98 FOR DON’T KNOW, 99 FOR REFUSED] [RANDOMIZE 


LIST] 


E7a. A list and description of planned energy efficiency activities 


E7b. The staffing resources that you or your organization will need to conduct 


the activity; staffing resources include anyone who will be planning or 


implementing the activities 


E7c. The training resources that you will need  


E7d. The capital resources that you will need 


E7e. The timeframe of planned projects 


E7f. The expected impacts and/or benefits of the energy efficiency activity 
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 Allocation of Resources 


Now we will talk about how your organization has allocated resources for improving energy 


performance. 


 


[DO NOT ASK F1 IF THE RESPONDENT SAID THEY ARE THE ENERGY MANAGER OR 


ENERGY CHAMPION IN B4] 


F1. Are you or someone else at your building a designated “energy manager” or “energy 


champion”? 


1. (Yes) 


2. (No) 


98. (Don’t know) 


99. (Refused) 


 


F2. Do you have an energy team that meets regularly or is energy discussed as part of other 


regular meetings such as operations or sustainability? 


1. (Yes) 


2. (No) 


98. (Don’t know) 


99. (Refused) 


 


F3. I’m going to read a list of energy-related activities. Please tell me which ones your staff 


are engaged in? [READ EACH AND AND RECORD 1 FOR YES, 2 FOR NO; 96 FOR 


N/A, 98 FOR DON’T KNOW, 99 FOR REFUSED] [RANDOMIZE LIST] 


F3a. Updating the Portfolio Manager account with monthly energy use 


(benchmarking) 


F3b. Identifying opportunities to improve operations 


F3c. Conducting nightwalks 


F3d. Budgeting for capital improvements in the building 


F3e. Engaging tenants in ways to save energy 


F3f. Pursuing ENERGY STAR Certification 


F3g. Measuring energy savings 


F3h. Reporting on energy savings 
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F4. Do you know if your company has allocated any additional resources for energy 


efficiency or energy management? 


1. (Yes, our company allocates additional resources) [ASK F4a] 


F4a. Please describe the additional resources allocated for energy efficiency. 


[RECORD ANSWER] 


2. (No) 


98. (Don’t know) 


99. (Refused) 


 Reviewing Progress 


Now we’re going to talk about reviewing progress toward your energy performance goal. 


 


[SKIP IF D1=2, 98, 99] 


G1. Is progress toward your energy performance goal communicated to senior management 


on a regular basis?  


1. (Yes) 


2. (No) [SKIP TO NEXT SECTION]  


3. (Plan to in the future) [SKIP TO NEXT SECTION] 


98. (Don’t know) [SKIP TO NEXT SECTION] 


99. (Refused) [SKIP TO NEXT SECTION] 


 


[SKIP IF D1=2, 98, 99] 


G2. How frequently are updates provided for management about the progress your building is 


making with regards to its energy performance? [READ LIST IF NECESSARY] 


1. (Daily) 


2. (Weekly) 


3. (Monthly) 


4. (Quarterly) 


5. (Twice a year) 


6. (Annually) 


7. (Never provide updates) 


8. (Whenever they are needed; no set schedule or timeline) 


9. (Other [SPECIFY:_______________] ) 


98. (Don’t know) 


99. Refused 
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[SKIP IF G2=7, 98, 99] [SKIP IF D1=2, 98, 99] 


G3. How are these updates shared with the building? [RECORD ALL THAT APPLY] 


1. (Email) 


2. (Website) 


3. (Mailing) 


4. (Company meeting, presentation) 


5. (Open house presentation) 


6. (Budget report) 


7. (Other [SPECIFY:__________] ) 


98. (Don’t know) 


99. (Refused) 


 


[SKIP IF G2=7, 98, 99] [SKIP IF D1=2, 98, 99] 


G4. Which of the following items do updates for management include? Do they include … 


[READ LIST AND RECORD 1 FOR YES, 2 FOR NO, 97 FOR N/A, 98 FOR DON’T 


KNOW AND 99 FOR REFUSED] [RANDOMIZE LIST] 


G4a. [SKIP IF D1=2] An update about actual performance measured against the 


goal 


G4b. The effectiveness of each activity on improving energy performance 


G4c. Whether the staffing, training, or capital resources allocated were 


sufficient to perform the practice or reach the energy performance 


improvement goals for the building 


G4d. [SKIP IF D1=2] Changes to goals or metrics 


G4e. Progress updates on implementation of previously approved energy 


projects 


G4f. Presentation of proposed projects and their potential benefits, for approval 


by management 
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 Participation Outcomes 


H1. Now I’d like to talk about current outcomes of your energy efficiency activities. Has your 


company improved its energy performance as much as expected? 


1. (Yes) 


2. (No) [ASK H1a] 


H1a. [SKIP IF D1=2] Are you on track to meet your energy performance goals? 


1. (Yes) 


2. (No) 


98. (Don’t know) 


99. (Refused) 


98. (Don’t know) 


99. (Refused) 


 


H2. How helpful do you think the planned activities in the BetterBricks scoping report have 


been in helping you improve your energy performance? Have they been … [READ 


LIST] 


1. Very helpful 


2. Somewhat helpful 


3. Not too helpful 


4. Not helpful at all 


98. (Don’t know) 


99. (Refused) 


 


H3. Did you have enough staffing, training, and capital resources to improve your energy 


performance as much as you intended? 


1. (Yes) 


2. (No) 


H3a. Please explain which resources were less available than planned? [IF 


NEEDED, STAFFING, TRAINING, CAPITAL RESOURCES , ANY 


OTHER?] 


98. (Don’t know) 


99. (Refused) 
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 Program Delivery 


NEEA encourages commercial buildings to adopt energy efficiency in a variety of ways. I would 


like to talk with you about some of these.  


 


I1. How familiar are you with Building Operator Certification training offered by NEEA? 


[IF NEEDED: The Building Operator Certification provides skill enhancement training to 


improve building energy performance through operation and maintenance best practices 


for HVAC, lighting, and controls systems.] 


1. (Very familiar) 


2. (Somewhat familiar)  


3. (Not too familiar) 


4. (Not at all familiar) [SKIP TO I4] 


98. (Don’t know) [SKIP TO I4] 


99. (Refused) [SKIP TO I4] 


  


I2. Have you attended Building Operator Certification training offered by NEEA? 


1. (Yes) 


2. (No)  


I2b. Are you aware of other staff at your company attending the NEEA 


training? 


1. (Yes) [SKIP TO I4] 


2. (No) [SKIP TO I4] 


98. (Don’t know) [SKIP TO I4] 


98. (Don’t know) [SKIP TO I4] 


99. (Refused) [SKIP TO I4] 


 


I3. What was the most valuable aspect of the Building Operator Certification training?  


1. [RECORD ANSWER]  


98. (Don’t know)  


99. (Refused)  


 


I4. Have you attended other professional seminars and workshops offered by different 


organizations that you found helpful? 


1. (Yes) 


2. (No) 


98. (Don’t know)  


99. (Refused)  
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I5. What tools or seminars and workshops can NEEA offer to motivate building engineers, 


operators or facility managers to adopt energy management activities? 


1. [RECORD ANSWER] 


97.  (None) 


98.  (Don’t Know)  


99.  (Refused) 


 


I6. What tools or strategies should be included in the Market Partners Program to encourage 


more coordination between property managers and building engineers or operators? 


1. [RECORD RESPONSE] 


98. (Don’t know)  


99. (Refused)  


 


I7. I’m going to ask some questions about the value of different Market Partners Program 


components in helping you reduce energy usage. Thinking about your overall experience 


with program support in …[INSERT EACH STATEMENT], would you say this 


component was very valuable, somewhat valuable, not too valuable, or not at all 


valuable? [SCALE 1=Very valuable, 2=somewhat valuable, 3=not too valuable, 4=not at 


all valuable, 98=Don’t know, 99=Refused; 96=N/A ROTATE a-g] [REPEAT SCALE 


AS NEEDED]  


I7a. Portfolio Manager account set up and benchmarking support 


I7b. Developing an action plan 


I7c. [SKIP IF D1=2] Setting energy performance goals 


I7d. Engineering coaching or training (one-on-one’s or seminars)  


I7e. Documenting energy-related activities taken 


I7f. Measuring energy and cost savings  


I7g. Reporting on progress 


I7h. ENERGY STAR certification support 
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[ASK FOR EACH IN I7 THAT WERE >2] 


I8. Can you tell me the reasons you said that [INSERT ANSWERS FROM I7 THAT WERE 


>2] were not very valuable components of the program? 


1. [RECORD ANSWER 1] 


2. [RECORD ANSWER 2] 


3. [RECORD ANSWER 3] 


4. [RECORD ANSWER 4] 


5. [RECORD ANSWER 5] 


6. [RECORD ANSWER 6] 


7. [RECORD ANSWER 7] 


8. [RECORD ANSWER 8] 


98. (Don’t know) 


99. (Refused) 


 Motivation and Assessing NEEA’s Influence 


J1. Did your company conduct any major building upgrades at [BUILDING NAME, 


ADDRESS] within the last two years ? These upgrades are not necessarily energy-related 


but could impact energy use. 


1. (Yes) [ASK J1a]  


J1a. Could you describe the type of upgrades? [RECORD ALL THAT 


APPLY] 


1. (Building size increased or decreased) 


2. (Remodeled floor) 


3. (Upgraded heating or cooling system) 


4. (Building shell updates; doors, windows, roof) 


5. (Cosmetic changes; carpet, paint) 


6. (Other [SPECIFY: ______________] )  


98. (Don’t know) 


99. (Refused) 


2. (No) 


98. (Don’t know) 


99. (Refused) 
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J2. Before participating in the Market Partners Program, how active was this building in 


managing energy? Would you say … [READ LIST AND RECORD ONE RESPONSE] 


1. Very active 


2. Somewhat active 


3. Not too active 


4. Not active at all 


98. (Don’t know) 


99. (Refused) 


 


J3. Did this building participate in other utility-sponsored energy efficiency rebate programs 


before participating in NEEA’s Market Partners Program? 


1. (Yes) 


J3a. What type of rebate program was it? [READ LIST AND RECORD ALL 


RESPONSES] 


1. Energy efficient equipment 


2. Energy assessment 


3. Renewable energy incentive 


4. Energy events and education 


5. (Other [SPECIFY:______________] ) 


98. (Don’t know) 


2. (No) 


98. (Don’t know) 


99. (Refused) 


 


J4. What more would your company like to be doing to manage energy at this building? 


1. [RECORD ANSWER] 


98. (Nothing more) 


98. (Don’t know) 


99. (Refused) 







 


MPP Building-Level Survey  17 


 Barriers and Benefits 


Now I would like to talk with you specifically about the Market Partners Program’s Strategic 


Energy Management practice. This is a business system for energy where companies commit to 


management-approved energy performance goals, plan actions to reach the goal(s), allocate 


resources towards the goal(s), and regularly report progress to management toward achieving the 


goal(s).  


 


K1. What would you say are the main benefits to your organization resulting from your 


building’s participation in the Market Partners Program? [DON’T READ LIST AND 


SELECT ALL THAT APPLY]  


1. (Attractive to tenants; higher occupancy rate) 


2. (Energy savings) 


3. (Environmental benefits) 


4. (Increased occupant comfort) 


5. (Lower energy bill; saved money, reduced operating costs) 


6. (Lower maintenance costs) 


7. (Marketing benefits) 


8. (Other [SPECIFY:______________] ) 


98. (Don’t know) 


99. (Refused) 


 


K2. Are there any other benefits besides saving energy that you have seen from the program? 


[IF NEEDED: for example, lower maintenance costs, or water savings]. [DO NOT 


READ LIST; RECORD ALL THAT APPLY] 


1. (No) 


2. (Attractive to tenants; higher occupancy rate) 


3. (Environmental benefits) 


4. (Increased occupant comfort) 


5. (Lower maintenance costs) 


6. (Marketing benefits) 


7. (Other [SPECIFY:______________] ) 


98. (Don’t know) 


99. (Refused) 
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K3. What would you say are the challenges to adopting Strategic Energy Management? 


[DON’T READ LIST AND SELECT ALL THAT APPLY] 


1. (Age/condition of building) 


2. (Budget limitations) 


3. (Not a high enough return on investment) 


4. (Funding competition from other company priorities) 


5. (High initial cost) 


6. (Lack of staff time to dedicate to pursuing energy efficiency upgrades) 


7. (Lack of technical knowledge about energy efficiency equipment) 


8. (Lack or inadequate resources, approaches, or tools tailored to the commercial real 


estate industry) 


9. (Long payback period) 


10. (Other [SPECIFY:____________] ) 


98. (Don’t know) 


99. (Refused) 


 


[ASK IF K3 HAS MORE THAN ONE ANSWER] 


K4. What do you see as the Umost Usignificant challenge in adopting Strategic Energy 


Management? [RECORD ONE ANSWER; DO NOT READ LIST] 


1. (Age/condition of building) 


2. (Budget limitations) 


3. (Not a high enough return on investment) 


4. (Funding competition from other company priorities) 


5. (High initial cost) 


6. (Lack of staff time to dedicate to pursuing energy efficiency upgrades) 


7. (Lack of technical knowledge about energy efficiency equipment) 


8. (Lack or inadequate resources, approaches, or tools tailored to the commercial real 


estate industry) 


9. (Long payback period) 


10. (Other [SPECIFY:____________] ) 


98. (Don’t know) 


99. (Refused) 


 


K5. What could NEEA do to help your company overcome challenges to adopting Strategic 


Energy Management goals and practices?  


1. [RECORD ANSWER] 


2. (Nothing) 


98. (Don’t know) 


99. (Refused) 
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 Business Goals and Drivers 


L1. Please tell me how important the following items are to you when planning energy 


efficiency goals and practices. The first statement is [INSERT STATEMENT]. Is this 


very important, somewhat important, not very important, or not at all important when 


planning energy efficiency goals and practices? [RECORD 1 FOR VERY IMPORTANT, 


2 FOR SOMEWHAT IMPORTANT, 3 FOR NOT VERY IMPORTANT, 4 FOR NOT 


AT ALL IMPORTANT, 97 FOR NOT APPLICABLE, 98 FOR DON’T KNOW, AND 


99 FOR REFUSED] [RANDOMIZE LIST] 


L1a. Net operating incomes for property 


L1b. Company cash flow 


L1c. Asset value 


L1d. Total cost of adopting energy efficiency 


L1e. Marketing and brand positioning 


L1f. Company profit  


 


L2. When considering energy efficiency projects, is your company’s requirement for Return 


on Investment (ROI) less stringent, more stringent, or the same as for other capital 


investments? 


1. (Less stringent) 


2. (More stringent) 


3. (The same) 


98. (Don’t know) 


99. (Refused) 


 


L3. Does your building have a specific policy that says you should replace worn out 


equipment with high efficiency equipment?  


1. (Yes) 


2. (No policy) 


3. (No, but we have an informal policy) 


98. (Don’t know) 


99. (Refused) 


 Closing 


M1. Do you have any other feedback about the Market Partners Program that we can provide 


to NEEA? 


1. [RECORD ANSWER] 


98. (Don’t know) 


99. (Refused) 
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M2. Thank you for your help. We appreciate your time and opinions. Before we end the call, 


may I get your name and address so that we know where to send the gift card. 


1. (Don’t send card) 


2. Enter first and last name 


3. Enter street address 


4. Enter city 


5. Enter state 


6. Enter 5 digit zip code 


7. Did I reach you at [INSERT PHONE]? [Verify phone number in case we have any 


questions about the address] 


 


The gift card will be mailed to the address you provided in the next several months.  


 


We will follow up with you in the fall for some additional questions specifically about the 


activities you’ve implemented as a result of this program. 







Estimating 2013 Savings, December 2014  


Cadmus - 44 - 


Appendix D. Office Competition Cohort Survey Frequencies 
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Appendix D: OC Survey Frequencies 
 


Table 1. B1. “How long have you been with [COMPANY]?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Less than 1 year - - 
1 to less than 3 years - 6 
3 to less than 5 years 1 1 
More than 5 years 3 8 
(Don't know) - - 
(Refused) - - 
 


Table 2. B1. “Is your title [TITLE]?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Yes 2 11 
No [SPECIFY]: Building Manager - 1 
No [SPECIFY]: Chief Engineer - 2 
No [SPECIFY]: Energy Specialist 1 - 
No [SPECIFY]: Operations 1 - 
No [SPECIFY]: Operations manager - 1 
 


Table 3. B3. “How long have you had the role of [TITLE]?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Less than 1 year - - 
1 to less than 3 years - 6 
3 to less than 5 years 1 2 
More than 5 years 3 7 
(Don't know) - - 
(Refused) - - 
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Table 4. B4. “How do your job duties relate to energy use at this building?” 


Response 
Boise 


 Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
As the asset property mgr. I make final decisions. - 1 
I am responsible for the building and oversee the maintained of the 
building. - 1 
I am the Energy Mgr. for the portfolio of 80 buildings - 1 
I make choices for equipment and schedules. - 1 
I manage for all reporting for energy use and usage of energy. - 1 
I manage the tenants manage engineers accounting and energy usage daily 
and weekly readings. - 1 
I'm responsible for all the energy programs - 1 
I'm responsible of making sure things are in control - 1 
Implement Energy Savings - 1 
Involved daily in utility use for the building. 1 - 
Oversee in progress management team - 1 
Tasked with looking at current use of utility's and finding ways to save - 1 
Track energy use of all buildings 1 - 
We control a lot of the lighting. We are striving to get energy efficiency out 
of our lamps and our equipment. We monitor how our equipment is 
running and if we can scale back we do it. - 1 
if control the budgets and all spending that occurs, also make 
recommendations to the ownership - 1 
if track it and make sure were performing 1 - 
if try to save my tenants as much money as possible. That would be, in the 
area of power usage 1 - 
my responsibility is to make sure the building is operating effeminately - 1 
responsible for management at the property - 1 
Energy manager or Energy Champion - 1 
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Table 5. C1. “Now I would like to talk about energy management best practices. Could you please 
describe the key elements of energy management your company learned through participation in 


Kilowatt Crackdown competition?” 


Response 
Boise 


Frequency* 
(n=4) 


Portland/Vancouver 
Frequency* 


(n=15) 
Identifying energy performance improvement goals 1 8 
Planning practices or activities to reach the goals 1 3 
Allocating staff resources - 2 
Implementing activities or practices toward reaching the goals 1 4 
Reporting progress to senior management - 1 
Other [SPECIFY]: Being aware of energy consumption overall throughout 
the whole building. - 1 
Other [SPECIFY]: Benchmarking - 1 
Other [SPECIFY]: More awareness of minor advantages versus major 
expenditures. You can make huge steps in energy savings with minor 
changes. - 1 
Other [SPECIFY]: We have always been doing it, it's not new to us. 1 - 
Other [SPECIFY]: discharge error, occupancy rent, time killer occupation - 1 
Other [SPECIFY]: that would be, setbacks on hvac 1 - 
Other [SPECIFY]: we did find definciesin some of the systems and did some 
of the things because we are leed platinum 1 - 
I don't know what energy management is - - 
(Don't know) - 2 
(Refused) - - 
* Multiple responses allowed 
 


Table 6. C2. “NEEA calls the combination of these five elements of energy management best 
practices strategic energy management. Have you heard the term strategic energy management 


before?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Yes 2 11 
No 2 4 
(Don't know) - - 
(Refused) - - 
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Table 7. C2a. “Where did you hear of it?” 


Response 
Boise 


 Frequency 
(n=2) 


Portland/Vancouver 
Frequency 


(n=11) 
Energy Trust of Oregon - 2 
I do not remember. - 1 
In one of the trade magazines. No I don't know what one. - 1 
Through CORE - 1 
Through one of our contacts -we have multiple people that report to us 
from the different properties-one of the various engineers. - 1 
We did not, we have been implementing energy conservation for about 5 
yr. 1 - 
Conference 3 yr. ago. I don't remember who it was with. - 1 
from engineering firms - 1 
mostly in this practice with the kilowatt program - 1 
probably from boma and maybe an rpa class - 1 
through my involvement with kilowatt crackdown - 1 
with our leed 1 - 
(Don't know) - - 
(Refused) - - 
 


Table 8. C3a. “To what extent is each of the energy management elements in place at your 
company? Is the identification and adoption of energy performance improvement goals fully in 


place, mostly in place, partly in place, or not in place?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Fully in place - 4 
Mostly in place 3 6 
Partly in place - 5 
Not in place 1 - 
Don't know - - 
Refused - - 
 


Table 9. C3b. “To what extent is each of the energy management elements in place at your 
company? Is the documentation of planned activities to reach the goals fully in place, mostly in 


place, partly in place, or not in place?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Fully in place - 4 
Mostly in place 3 4 
Partly in place - 4 
Not in place 1 3 
Don't know - - 
Refused - - 
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Table 10. C3c. “To what extent is each of the energy management elements in place at your 
company? Is the allocation of staff resources and training or capital resources fully in place, mostly 


in place, partly in place, or not in place?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Fully in place - 5 
Mostly in place 1 5 
Partly in place 2 4 
Not in place 1 - 
Don't know - 1 
Refused - - 
 


Table 11. C3d. “To what extent is each of the energy management elements in place at your 
company? Is the ongoing implementation of activities or practices toward reaching the goals fully 


in place, mostly in place, partly in place, or not in place?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Fully in place 1 4 
Mostly in place 2 7 
Partly in place - 4 
Not in place 1 - 
Don't know - - 
Refused - - 
 


Table 12. C3e. “To what extent is each of the energy management elements in place at your 
company? Is the reporting of progress to senior management fully in place, mostly in place, partly 


in place, or not in place?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Fully in place 2 8 
Mostly in place 1 5 
Partly in place - 1 
Not in place 1 1 
Don't know - - 
Refused - - 
 


Table 13. C4. “Do you intend to fully implement the elements of energy management that you 
learned through the Kilowatt Crackdown?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=14) 
Yes 2 12 
No 1 - 
(Don't know) 1 2 
(Refused) - - 
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Table 14. C4a. “What elements will not be implemented?” 


Response Boise 
 Frequency (n=1) 


Portland/Vancouver 
Frequency 


(n=0) 
Adoption of energy performance improvement goals - - 
Documentation of planned activities to reach the goals - - 
Allocating staff resources and training or capital resources - - 
Implementing activities or practices toward reaching the goals - - 
Reporting progress to senior management - - 
(Don't know) 1 - 
 
Table 15. C5. “What is preventing you from fully implementing the energy management practices 


at this building?” 


Response 
Boise 


 Frequency 
(n=2) 


Portland/Vancouver 
Frequency 


(n=2) 
Both cost and return on investment. - 1 
if would say, lack of resources, because if don't have the staff power to 
put these in place 1 - 
the design, I think were ahead of what they are recommending 1 - 
they have already been done and in place - 1 
(Don't know) - - 
(Refused) - - 
 


Table 16. C6. “When do you plan to have fully implemented Strategic Energy Management?” 


Response Boise 
 Frequency (n=2) 


Portland/Vancouver 
Frequency 


(n=12) 
Less than one year 1 2 
One to two years - 6 
Two to five years 1 4 
More than five years - - 
(Don't know) - - 
 (Refused) - - 
 


Table 17. C7. “Are you aware of energy management or energy efficiency activities happening at 
other commercial office buildings in your company?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Yes 3 13 
No 1 - 
No, do not have other buildings - 2 
(Don't know) - - 
(Refused) - - 
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Table 18. D1. “What is your building’s energy performance improvement goal to reduce energy use 
that was set through your participation in Kilowatt Crackdown?” 


Response 
Boise 


 Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
10% - 1 
2 to 5 % - 1 
30% - 1 
5% - 1 
6% reduction - 1 
Continue energy savings no specific %. - 1 
Fine tuning all equipment - 1 
Labor and Purchasing and supply's 1 - 
Performing construction to eliminate area where energy is leaking and 
tenant tanning. - 1 
energy star 96% - 1 
our only goal is to survey the building to determine where we can actually 
save energy and so far we determined the ems system needs to be replaced - 1 
trying to go for LEED - 1 
we have done all of that. We have increased through energy star by 6 
points 1 - 
we want an energy star rating of 100%,currently it's at 99% - 1 
we would like to reduce at another 20% - 1 
We don't have a goal 2 - 
(Don't know) - 2 
(Refused) - - 
 


Table 19. D2. “When was this goal adopted and accepted by senior management?” 


Response Boise 
 Frequency (n=2) 


Portland/Vancouver 
Frequency 


(n=13) 
1-2013 - 1 
11-2013 - 1 
2013 1 - 
7 2012 - 1 
9-2013 - 1 
Aug 2012 - 1 
August 2013 - 1 
I think it was 2 years ago 2012 - 1 
Oct 2013 - 1 
april 13th since 2006 1 - 
may of 2014 - 1 
Has not been accepted by senior management - 2 
(Don't know) - 2 
(Refused) - - 
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Table 20. D3. “Have you set or adopted any other energy related goals because of your 
participation in Kilowatt Crackdown? Goals can be expressed as a percentage reduction or an 


absolute number compared to existing energy use. They can be expressed as an energy intensity 
reduction or through adoption of other systems such as LEED or ENERGY STAR.” 


Response 
Boise 


Frequency* 
(n=2) 


Portland/Vancouver 
Frequency* 


(n=13) 
Percentage reduction in energy use [SPECIFY:] 2% - 1 
Percentage reduction in energy use [SPECIFY:] working on higher wattage 
light to a smaller one-goal of 1% overall.  1 
Absolute number reduction in energy used [SPECIFY:________] - - 
Energy intensity reduction [SPECIFY:_________] - - 
LEED - 2 
ENERGY STAR® 2 3 
Sustainability goals  - - 
Other [SPECIFY:] DDC System - 1 
Other [SPECIFY:] another 20 %  1 
Other [SPECIFY:] to have all our buildings to be 75%.it's a point system we 
use to read our buildings  1 
Other [SPECIFY:] upgraded energy management system-controls lighting  1 
Other [SPECIFY:] Better tenant tanning, replace boilers - 1 
(Don't know) - 4 
(Refused) - - 
* Multiple responses allowed   
 


Table 21. D4. “What year did you set the goal?” 


Response Boise 
 Frequency (n=2) 


Portland/Vancouver 
Frequency 


(n=9) 
2010 1 - 
2011 1 - 
2012 - 2 
2013 - 5 
2014 - 2 
Before 2010 - 1 
(Don't know) - 1 
(Refused) - - 
 


Table 22. D5. “Has the goal been formally presented and accepted by senior management?” 


Response Boise 
 Frequency (n=2) 


Portland/Vancouver 
Frequency 


(n=13) 
Yes, presented and accepted 1 11 
Yes, presented only 1 1 
No, haven't been presented or accepted 1 2 
Other [SPECIFY:_____________] - - 
(Don't know) - - 
(Refused) - - 
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Table 23. D6. “How were the goals documented for this building?” 


Response 
Boise 


 Frequency 
(n=2) 


Portland/Vancouver 
Frequency 


(n=13) 
Already had in house comprehensive plan 6 yr. 1 - 
ETO Energy Trust of Oregon. They told us to change the lights in the 
parking garage what to do diff lighting motion sensors lighting goes off 
saves money. Rebate program - 1 
Energy audit with vender in a quarterly report - 1 
Green efficiency policy's - 1 
Performance Score card system - 1 
Score Card by Project Bank - 1 
Strategic plan, Quarterly report - 1 
We have that in our budget which is our true way of measuring everything. I 
guess we document it in multiple places. One is budgeting, then track them 
through the portfolio manager once presented, then benchmarking is done 
which is mostly located in the - 1 
basically we did an energy star program - 1 
did an assessment and the goals were set from that 1 - 
it's reported to our president - 1 
this would be in the budget - 1 
through a walk through to look at the outstanding issues - 1 
through the LEED process - 1 
Company didn't document; only NEEA documented the goals - 1 
(Don't know) - - 
(Refused) - - 
 


Table 24. D7. “Was the goal communicated to internal staff?” 


Response 
Boise 


Frequency* 
(n=2) 


Portland/Vancouver 
Frequency* 


(n=13) 
Yes 2 10 
No 1 4 
Other [SPECIFY:]  
partly due to staff changes - 1 
(Don't know) - - 
(Refused) - 1 
* Multiple responses allowed   
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Table 25. D8. “Please tell me which ways the goal was communicated?” 


Response 
Boise 


Frequency* 
(n=2) 


Portland/Vancouver 
Frequency* 


(n=10) 
Email - 4 
Website - 1 
Mailing 1 - 
Company meeting or presentation 2 7 
Open house presentation - 2 
Budget report - 1 
Other [SPECIFY:] Score Card System - 1 
Other [SPECIFY:] personal conversations - 1 
(Don't know) - - 
(Refused) - - 
*Multiple responses allowed   
 


Table 26. D9. “Has your firm communicated externally to investors, owners, tenants and others 
about your energy-related goals or accomplishments?” 


Response Boise 
 Frequency (n=2) 


Portland/Vancouver 
Frequency 


(n=13) 
Yes 1 10 
No 1 3 
(Don't know) - - 
(Refused) - - 
 


Table 27. E1. “Your Project Bank action plan shows that you have planned or completed 
implementation of these practices or measures. Were [INSERT PRACTICE1, PRACTICE2, AND 


PRACTICE3] implemented? 


Response 
Boise 


 Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=5) 
Yes, all correct 3 3 
No, Practice 1 incorrect [SPECIFY:] 100 yr. old building/ The way the 
building was designed was to breath through the cracks in the windows. - 1 
No, Practice 1 incorrect [SPECIFY:] the guy who did assessment didn't 
understand our system and how it was designed 1 - 
No, Practice 2 incorrect [SPECIFY:] We replace them as tenants leave or 
renew lease. - 1 
No, Practice 3 incorrect [SPECIFY:]  - - 
(Don't know) - - 
(Refused) - - 
 







 


Survey Frequencies  11 


Table 28. E2. “What practices have you identified to help you reduce energy in this building in the 
next 6 months as a result of the Kilowatt Crackdown? These practices could include all things 
energy related such as capital purchases, capital improvements, operations and maintenance 
changes, training, certifications, other behavioral change efforts, and/or third-party service 


provider proposals/projects.” 


Response 
Boise 


 Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
None - 1 
Efficient equipment - 5 
Maintenance changes 1 2 
Trainings and certifications - 2 
Energy tracking tools - 4 
(Installed or improved heating or cooling controls 1 1 
Other heating or cooling changes [SPECIFY:] the thermostats - 1 
Other heating or cooling changes [SPECIFY:] Stairway instead of 
elevators, encouraging computers be shut down over weekend - 1 
Other heating or cooling changes [SPECIFY:] some project studies - 1 
Other heating or cooling changes [SPECIFY:] DDC System - 1 
Other heating or cooling changes [SPECIFY:] Air loss due to stack effect - 1 
Other heating or cooling changes [SPECIFY:] Training occupants, we 
have done energy mgmt. for over 11 yr. 1 - 
Other heating or cooling changes [SPECIFY:] Insulation of Cooling 
Tower 1 - 
Other heating or cooling changes [SPECIFY:] mostly scheduling on air 
handlers and when exhaust fans need to run 1 - 
Changed lighting timing; installed occupancy sensors) 1 1 
Installed LED parking lot lights) - - 
Other lighting projects [SPECIFY:] - - 
Other 1 [SPECIFY :] system itemization - 1 
Other 1 [SPECIFY :] it's only the behavioral changes - 1 
(Don't know) - 1 
(Refused) - - 
 
Table 29. E3. “Has your firm taken action to conduct outreach and education or challenge tenants 


to improve energy performance?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Yes 3 9 
No 1 6 
(Don't know) - - 
(Refused) - - 
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Table 30. E4. “We are aware that your Kilowatt Crackdown coach helped you document your 
plans through the Project Bank action plan. Does someone in your building also document energy 


management practices internally?” 


Response 
Boise 


 Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Yes, we document all the practices internally - includes using Portfolio 
Manager 4 10 
NEEA documented all the practices and shared their documentation 
with our company - 1 
Something else [SPECIFY:] - - 
(Don't know) - 4 
(Refused) - - 
 


Table 31. E5. “Will you document practices and actions using the Project Bank action plan after 
Kilowatt Crackdown has ended?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
(Yes) 3 7 
(No) 1 6 
(Don't Know) - 2 
(Refused) - - 
 
Table 32. E6a. “Which of the following have you or your organization documented for your energy 
reduction practices? Let’s start with a description of the energy reduction activity. Has this been 


documented for all, most, some, or none of your energy reduction practices?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=10) 
All 2 4 
Most - 3 
Some - 2 
None 2 1 
N/A - - 
Don’t Know - - 
Refused - - 
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Table 33. E6b. “Which of the following have you or your organization documented for your energy 
reduction practices? Let’s start with the staffing resources that your organization will need to 


conduct the practice; staffing resources include anyone who will be planning or implementing the 
practice. Has this been documented for all, most, some, or none of your energy reduction 


practices?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=10) 
All - 2 
Most 1 3 
Some 1 4 
None 2 1 
N/A - - 
Don’t Know - - 
Refused - - 
 
Table 34. E6c. “Which of the following have you or your organization documented for your energy 


reduction practices? Let’s start with the training resources that your organization will need to 
support the practice. Has this been documented for all, most, some, or none of your energy 


reduction practices?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=10) 
All 1 2 
Most - 1 
Some 1 4 
None 1 3 
N/A - - 
Don’t Know 1 - 
Refused - - 
 
Table 35. E6d. “Which of the following have you or your organization documented for your energy 
reduction practices? Let’s start with the capital resources that your organization will need. Has this 


been documented for all, most, some, or none of your energy reduction practices?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=10) 
All 1 3 
Most - 1 
Some 1 5 
None 1 1 
N/A - - 
Don’t Know 1 - 
Refused - - 
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Table 36. E6e. “Which of the following have you or your organization documented for your energy 
reduction practices? Let’s start with the timeframe for completion. Has this been documented for 


all, most, some, or none of your energy reduction practices?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=10) 
All 1 2 
Most 1 4 
Some - 2 
None 1 2 
N/A 1 - 
Don’t Know - - 
Refused - - 
 
Table 37. E6f. “Which of the following have you or your organization documented for your energy 
reduction practices? Let’s start with the expected impacts and/or benefits of the practice. Has this 


been documented for all, most, some, or none of your energy reduction practices?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=10) 
All 1 1 
Most 1 4 
Some - 4 
None 1 1 
N/A 1 - 
Don’t Know - - 
Refused - - 
 


Table 38. F1. “Is someone at your building a designated “energy manager” or “energy 
champion”?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=14) 
Yes 2 10 
No 2 4 
(Don't know) - - 
(Refused) - - 
 


Table 39. F2. “Do you have an energy team that meets regularly?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Yes 1 5 
No 3 10 
(Don't know) - - 
(Refused) - - 
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Table 40. F3a. “Please tell me are you aware that staff are engaged in updating the Portfolio 
Manager account with monthly energy use (benchmarking), in this building?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Yes 4 12 
No - 3 
N/A - - 
(Don't know) - - 
(Refused) - - 
 


Table 41. F3b. “Please tell me are you aware that staff are engaged in identifying opportunities to 
improve operations, in this building?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Yes 4 15 
No - - 
N/A - - 
(Don't know) - - 
(Refused) - - 
 
Table 42. F3c. “Please tell me are you aware that staff are engaged in conducting nightwalks, in this 


building?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Yes 2 12 
No 2 3 
N/A - - 
(Don't know) - - 
(Refused) - - 
 


Table 43. F3d. “Please tell me are you aware that staff are engaged in budgeting for capital 
improvements in the building, in this building?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Yes 3 13 
No 1 2 
N/A - - 
(Don't know) - - 
(Refused) - - 
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Table 44. F3e. “Please tell me are you aware that staff are engaged in engaging tenants in ways to 
save energy, in this building?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Yes 3 9 
No 1 6 
N/A - - 
(Don't know) - - 
(Refused) - - 
 


Table 45. F3f. “Please tell me are you aware that staff are engaged in pursuing ENERGY STAR 
Certification, in this building?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Yes 3 13 
No 1 2 
N/A - - 
(Don't know) - - 
(Refused) - - 
 
Table 46. F3g. “Please tell me are you aware that staff are engaged in measuring energy savings, in 


this building?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Yes 3 14 
No 1 1 
N/A - - 
(Don't know) - - 
(Refused) - - 
 
Table 47. F3h. “Please tell me are you aware that staff are engaged in reporting on energy savings, 


in this building?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Yes 3 13 
No 1 2 
N/A - - 
(Don't know) - - 
(Refused) - - 
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Table 48. F4. “Are you aware of whether there are any additional resources allocated for energy 
efficiency or energy management, other than what we’ve already discussed?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Yes 2 6 
No 2 9 
(Don't know) - - 
(Refused) - - 
 


Table 49. F4a. “Please describe the additional resources allocated for energy efficiency.” 


Response 
Boise 


 Frequency 
(n=2) 


Portland/Vancouver 
Frequency 


(n=6) 
Energy Trust for improvements. - 1 
Lighting changes more modern lights with less usage. - 1 
Networking anything we may need we can find on the internet. 1 - 
Operation and maintained funds. - 1 
Project Bank - controls on lighting - change and upgrade lighting and 
heat pumps, Behavioral operating hrs. - 1 
Survey by energy trust , Energy management upgrade - 1 
The energy 350 group is looking at whole building for improvements and 
adding it to the competition. - 1 
we participate in the incentives that Idaho power has 1 - 
 
Table 50. F5. “What are the reasons your company hasn’t allocated resources for energy reduction 


at this building?” 


Response 
Boise 


 Frequency 
(n=1) 


Portland/Vancouver 
Frequency 


(n=2) 
because of the cost - 1 
because we just spent 300 thousand on a smoke evacuation system 1 - 
they go to the public utilities. we are a federal agency and get our 
funding from congress - 1 
(Don't know) - - 
(Refused) - - 
 


Table 51. G1. “Is progress toward your goal communicated to senior management on a regular 
basis?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Yes 2 11 
No 1 4 
Plan to in the future - - 
(Don't know) - - 
(Refused) 1 - 
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Table 52. G2. “How frequently are updates provided for management about the progress your 
building is making in reducing energy use?” 


Response Boise 
 Frequency (n=2) 


Portland/Vancouver 
Frequency 


(n=11) 
Daily - - 
Weekly - - 
Monthly 1 6 
Quarterly 1 4 
Twice a year - - 
Annually - 1 
Never provide updates - - 
Whenever they are needed; no set schedule or timeline - - 
Other [SPECIFY:_______________] - - 
(Don't know) - - 
(Refused) - - 
 


Table 53. G3. “How are these updates shared with the building management team?” 


Response Boise 
 Frequency (n=2) 


Portland/Vancouver 
Frequency 


(n=11) 
Email - 4 
Website - - 
Mailing - - 
Company meeting, presentation 1 4 
Open house presentation - - 
Budget report - 2 
Other [SPECIFY:] By Publication (Narius) 1 2 
Other [SPECIFY:] monthly reports   
Other [SPECIFY:] performance score card system   
(Don't know) - 1 
(Refused) - - 
 


Table 54. G4a. “Which of the following items do the updates for management include? Do they 
include an update about actual performance measured against the goal?” 


Response Boise 
 Frequency (n=2) 


Portland/Vancouver 
Frequency 


(n=11) 
Yes 2 7 
No - 3 
N/A - 1 
Don’t Know - - 
Refused - - 
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Table 55. G4b. “Which of the following items do the updates for management include? Do they 
include the effectiveness of each activity on reducing energy?” 


Response Boise 
 Frequency (n=2) 


Portland/Vancouver 
Frequency 


(n=11) 
Yes 1 9 
No 1 1 
N/A - 1 
Don’t Know - - 
Refused - - 
 


Table 56. G4c. “Which of the following items do the updates for management include? Do they 
include whether the staffing, training, or capital resources allocated were sufficient to perform the 


practice or reach the energy reduction goals for the building?” 


Response Boise 
 Frequency (n=2) 


Portland/Vancouver 
Frequency 


(n=11) 
Yes 2 8 
No - 2 
N/A - 1 
Don’t Know - - 
Refused - - 
 


Table 57. G4d. “Which of the following items do the updates for management include? Do they 
include changes to goals or metrics?” 


Response Boise 
 Frequency (n=2) 


Portland/Vancouver 
Frequency 


(n=11) 
Yes 1 8 
No 1 2 
N/A - 1 
Don’t Know - - 
Refused - - 
 


Table 58. G4e. “Which of the following items do the updates for management include? Do they 
include progress updates on implementation of previously approved energy projects?” 


Response Boise 
 Frequency (n=2) 


Portland/Vancouver 
Frequency 


(n=11) 
Yes 2 10 
No - 1 
N/A - - 
Don’t Know - - 
Refused - - 
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Table 59. G4f. “Which of the following items do the updates for management include? Do they 
include presentation of proposed projects and their potential benefits, for approval by 


management?” 


Response Boise 
 Frequency (n=2) 


Portland/Vancouver 
Frequency 


(n=11) 
Yes 2 11 
No - - 
N/A - - 
Don’t Know - - 
Refused - - 
 


Table 60. H1. “Now I’d like to talk about current outcomes of your energy efficiency action plan. 
Has your building reduced its energy consumption as much as expected?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Yes 3 11 
No - 3 
(Don't know) 1 1 
(Refused) - - 
 


Table 61. H1a. “Are you on track to meet your energy performance goals?” 


Response Boise 
 Frequency (n=0) 


Portland/Vancouver 
Frequency 


(n=3) 
Yes - 3 
No - - 
(Don't know) - - 
(Refused) - - 
 


Table 62. H2. “How helpful do you think the planned practices identified through the Kilowatt 
Crackdown have been in helping you reduce energy usage?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Very helpful 1 8 
Somewhat helpful 2 5 
Not too helpful 1 - 
Not helpful at all - 2 
(Don't know) - - 
(Refused) - - 
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Table 63. H3. “Did you have enough staffing, training, and capital resources to reduce energy use 
as much as you intended during your participation in Kilowatt Crackdown?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Yes 4 11 
No - 4 
(Don't know) - - 
(Refused) - - 
 


Table 64. H3a. “Please explain which resources were less available than planned” 


Response Boise 
 Frequency (n=0) 


Portland/Vancouver 
Frequency 


(n=4) 
Capital - 2 
Finances - 1 
Maintained techs that had to do the evaluations. - 1 
 
Table 65. H4. “Do you revisit your plan to reduce energy use on a regular basis, or update it when 


changes are needed?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Regular basis 1 6 
Update as needed 2 9 
(Don't know) 1 - 
(Refused) - - 
 


Table 66. I1a. “Thinking about your overall experience with program support in assistance with 
Portfolio Manager account, would you say this component was very valuable, somewhat valuable, 


not too valuable, or not at all valuable?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Very valuable 1 5 
Somewhat valuable 2 8 
Not too valuable - 1 
Not at all valuable 1 - 
N/A - 1 
Don’t know - - 
Refused - - 
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Table 67. I1b. “Thinking about your overall experience with program support in assistance with 
benchmarking, would you say this component was very valuable, somewhat valuable, not too 


valuable, or not at all valuable?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Very valuable 1 6 
Somewhat valuable - 7 
Not too valuable 1 - 
Not at all valuable 1 2 
N/A 1 - 
Don’t know - - 
Refused - - 
 
Table 68. I1c. “Thinking about your overall experience with program support in technical scoping 


walkthrough, would you say this component was very valuable, somewhat valuable, not too 
valuable, or not at all valuable?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Very valuable - 8 
Somewhat valuable 2 5 
Not too valuable 1 - 
Not at all valuable - - 
N/A 1 2 
Don’t know - - 
Refused - - 
 


Table 69. I1d. “Thinking about your overall experience with program support in developing an 
action plan, would you say this component was very valuable, somewhat valuable, not too valuable, 


or not at all valuable?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Very valuable 1 8 
Somewhat valuable 1 5 
Not too valuable 1 - 
Not at all valuable 1 1 
N/A - 1 
Don’t know - - 
Refused - - 
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Table 70. I1e. “Thinking about your overall experience with program support in setting an energy 
performance goal, would you say this component was very valuable, somewhat valuable, not too 


valuable, or not at all valuable?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Very valuable - 5 
Somewhat valuable 1 7 
Not too valuable 2 2 
Not at all valuable - - 
N/A 1 1 
Don’t know - - 
Refused - - 
 


Table 71. I1f. “Thinking about your overall experience with program support in engineering 
coaching, would you say this component was very valuable, somewhat valuable, not too valuable, or 


not at all valuable?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Very valuable - 7 
Somewhat valuable 1 4 
Not too valuable 2 3 
Not at all valuable - - 
N/A 1 1 
Don’t know - - 
Refused - - 
 


Table 72. I1g. “Thinking about your overall experience with program support in documenting 
energy-related activities taken, would you say this component was very valuable, somewhat 


valuable, not too valuable, or not at all valuable?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Very valuable 1 5 
Somewhat valuable 1 9 
Not too valuable 2 - 
Not at all valuable - - 
N/A - 1 
Don’t know - - 
Refused - - 
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Table 73. I1h. “Thinking about your overall experience with program support in communicating 
goals and accomplishments with owners or external stakeholders, would you say this component 


was very valuable, somewhat valuable, not too valuable, or not at all valuable?” 


Response Boise 
Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Very valuable 1 8 
Somewhat valuable 1 5 
Not too valuable 1 1 
Not at all valuable - - 
N/A 1 1 
Don’t know - - 
Refused - - 
 


Table 74. I2a. “Can you tell me the reasons you said that the competition’s assistance with 
assistance with Portfolio Manager account were not very valuable?” 


Response Boise 
Frequency (n=1) 


Portland/Vancouver 
Frequency 


(n=1) 
We were are already doing this before the competition. 1 - 
well if didn't get a hold of assistance and it was more of a 
hassle than anything - 1 
Don’t know - - 
Refused - - 
 


Table 75. I2b. “Can you tell me the reasons you said that the competition’s assistance with 
assistance with benchmarking were not very valuable?” 


Response Boise 
 Frequency (n=2) 


Portland/Vancouver 
Frequency 


(n=2) 
Because I already do it, and have done it for some time. 1 - 
We already have a process in place. 1 - 
if didn't get any assistance - 1 
there wasn't anything else we could do that wasn't done already - 1 
Don’t know - - 
Refused - - 
 
Table 76. I2c. “Can you tell me the reasons you said that the competition’s assistance with technical 


scoping walkthrough were not very valuable?” 


Response 
Boise 


 Frequency 
(n=1) 


Portland/Vancouver 
Frequency 


(n=0) 
We have Technicians on sight that knew more about our equipment than 
your techs It is specialized equipment. 1 - 
Don’t know - - 
Refused - - 
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Table 77. I2d. “Can you tell me the reasons you said that the competition’s assistance with 
developing an action plan were not very valuable?” 


Response 
Boise 


 Frequency 
(n=2) 


Portland/Vancouver 
Frequency 


(n=1) 
Again we have one in place already. 1 - 
because I'm to busy 1 - 
we didn't developed an action, we didn't find that we needed to make 
improvements, we just bench marked - 1 
Don’t know - - 
Refused - - 
 


Table 78. I2e. “Can you tell me the reasons you said that the competition’s assistance with setting 
an energy performance goal were not very valuable?” 


Response 
Boise 


 Frequency 
(n=2) 


Portland/Vancouver 
Frequency 


(n=2) 
It is a standard practice we, already have been doing these things. 1 - 
There should not be a limit we should always strive to get better than we 
are now. Not just stop at a goal. - 1 
again if just don't have the time 1 - 
we were already exceeding previous goals by 70% - 1 
Don’t know - - 
Refused - - 
 


Table 79. I2f. “Can you tell me the reasons you said that the competition’s assistance with 
engineering coaching were not very valuable?” 


Response 
Boise 


Frequency 
(n=2) 


Portland/Vancouver 
Frequency 


(n=3) 
Allot of it we already addressed. - 1 
I'm not aware of any engineering coaching available - 1 
They were not familiar with the equipment, It is specialized. 1 - 
our building was not really suited to the competition - 1 
the engineer did not understand our applications and did not like them 1 - 
Don’t know - - 
Refused - - 
 


Table 80. I2g. “Can you tell me the reasons you said that the competition’s assistance with 
documenting energy-related activities taken were not very valuable?” 


Response Boise 
 Frequency (n=2) 


Portland/Vancouver 
Frequency 


(n=0) 
We were already doing this. 1 - 
because if don't have the time to do anything with it 1 - 
Don’t know - - 
Refused - - 
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Table 81. I2h. “Can you tell me the reasons you said that the competition’s assistance with 
communicating goals and accomplishments with owners or external stakeholders were not very 


valuable?” 


Response Boise 
 Frequency (n=1) 


Portland/Vancouver 
Frequency 


(n=1) 
Something we had already done. - 1 
We are owner and occupant, so we know. 1 - 
Don’t know - - 
Refused - - 
 


Table 82. I3. “Have you attended other professional seminars and workshops on energy 
management offered by different organizations that you found helpful?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Yes 1 14 
No 3 1 
(Don't know) - - 
(Refused) - - 
 
Table 83. I4. “What tools provided by Kilowatt Crackdown were most useful in understanding and 


reducing energy use?” 


Response 
Boise 


 Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Benchmarking - 1 
Energy Trust of Organ - 1 
I don't know, I guess the night walk and access to the expertise knowledge. 1 - 
I would say the carbon study that they had given us for additional savings. 
The carbon force study that they had done to reduce and make your building 
more efficient. Just seeing how much consumption you have every month 
and seeing if we can monitor that and re - 1 
None, nothing was new. 1 - 
Project Bank - 1 
Seminars with online inputting data to figure out what building looks like, 
and how it could be improved. - 1 
Sight Survey - 1 
The building survey and suggestions from consultant. - 1 
The building walk that was provided. - 1 
The night walks with the energy engineer were most useful. - 1 
The expert that came through and identified items that could save energy. 
(he was most helpful) - 1 
if think just going through the goals and following up on them, items that 
were identified 1 - 
if would think the program to input energy was most helpful - 1 
(Don't know) - 2 
(Refused) - - 
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Table 84. I5. “What other tools or seminars and workshops can NEEA, BOMA, your utility or the 
City offer to help you adopt energy management practices?” 


Response 
Boise 


 Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Benchmarking sharing lessons learned. Case studies. - 1 
Energy Trust of Oregon, rebates offered to us, and they did a survey of 
building on the estimated cost and pay backs. - 1 
How to understand current technology to decide what is the best way to 
save.(Someone to interrupt) - 1 
I think it would be just basic seminars on lighting savings. Lighting is 
continually changing. Studies for each individual building like the carbon 
force study they had done. They helped with making a project bank for us to 
look at this, this and this. W - 1 
Idaho power & Intermountain Gas and safety training 1 - 
It would be nice for the utility to provide data feeds for portfolio mgr. 1 - 
Maintenance best practices and also with behavioral practices. - 1 
More Seminars on lighting reduction. - 1 
More value reacted incentives, Monetary value incentives. - 1 
Ongoing Programs. - 1 
maybe a seminar on lighting because its changing, solar power - 1 
(None) 1 4 
(Don't know) 1 2 
(Refused) - - 
 


Table 85. J1. “What motivated your company to participate in Kilowatt Crackdown?” 


Response 
Boise 


 Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
BOMA recommended it - 2 
Peers recommended it - 1 
To meet our energy performance goals - 2 
Save energy and money 1 4 
Equipment manufacturer or distributor recommended it - - 
Reduce maintenance costs - 1 
Recommended by an energy audit - - 
Receive tax incentives or rebates - - 
Recommended by local utility or energy efficiency organization 1 - 
Other [SPECIFY:] By our Higher Council they asked us to. 1 - 
Other [SPECIFY:] Getting recognition for the practices we have in place 
on behalf of the team and client - 1 
Other [SPECIFY:] Jack Davis with JDM Associates - 1 
Other [SPECIFY:] just told we were going to be in it - 1 
Other [SPECIFY:] most of the buildings in done did it and we decided we 
should participate because it was the right thing to do 1 - 
Other [SPECIFY:] one of our tenants wanted to do it - 1 
Other [SPECIFY:] reducing carbon emission in the environment - 1 
Other [SPECIFY:] trying to look attractive to the tenants by being green - 1 
(Don't know) - 2 
(Refused) - - 
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Table 86. J2. “Did your company conduct any major building upgrades at [BUILDING NAME, 
ADDRESS] within the last two years? These upgrades are not necessarily energy-related but could 


impact energy use.” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Yes 3 9 
No 1 6 
(Don't know) - - 
(Refused) - - 
 


Table 87. J2a. “Could you describe the type of upgrades?” 


Response 
Boise 


 Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Building size increased or decreased - 1 
Remodeled floor - - 
Upgraded heating or cooling system 1 3 
Building shell updates; doors, windows, roof 1 - 
Cosmetic changes; carpet, paint - - 
Solar PV system - - 
Other [SPECIFY: ] Mechanical up grades and programing building 
automation sys program. - 1 
Other [SPECIFY: ] Replaced gas boilers to high efficiency. - 1 
Other [SPECIFY: ] Upgrade t-12 to t-8 and added energy sensors to 
premotor offices. Step Ballast from 50 to 100% - 1 
Other [SPECIFY: ] Put in a new energy management system. - 1 
Other [SPECIFY: ] smoke evacuation system 1 - 
Other [SPECIFY: ] the water system pump 1 - 
Other [SPECIFY: ] we replaced the lobby light fixtures with led's, 
replaced stairwell lighting in the garage - 1 
Other [SPECIFY: ] Cooling tower, reroofed 80 % done, installed aerators 
in sink areas , smoke gaskets on 60% doorways, installed kits for new 
lighting. - 1 
(Don't know) - - 
(Refused) - - 
 


Table 88. J3. “Before participating in Kilowatt Crackdown, how active was this building in 
managing energy?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Very active 2 10 
Somewhat active 1 4 
Not too active 1 - 
Not active at all - - 
(Don't know) - 1 
(Refused) - - 
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Table 89. J4. “Did your building participate in other utility sponsored energy efficiency programs 
before participating in Kilowatt Crackdown?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Yes 2 6 
No 2 9 
(Don't know) - - 
(Refused) - - 
 


Table 90. J4a. “What type of program was it?” 


Response 
Boise 


 Frequency 
(n=2) 


Portland/Vancouver 
Frequency 


(n=6) 
Energy efficient equipment 2 - 
Energy assessment - - 
Renewable energy incentive - - 
Energy events and education - - 
Other [SPECIFY:] Better Bricks-if can't remember what type of program 
it was because if only recently took this program over. - 1 
Other [SPECIFY:] Energy Trust of Oregon - 1 
Other [SPECIFY:] Energy Trust of Organ - 1 
Other [SPECIFY:] Not sure cannot remember. - 1 
Other [SPECIFY:] LEED program - 1 
Other [SPECIFY:] Participating in upgrading lighting and windows - 1 
Other [SPECIFY:] The reclaimed water system 1 - 
(Don't know) - - 
(Refused) - - 
 


Table 91. J5. “How many of the projects implemented with the assistance of the Kilowatt 
Crackdown team do you think would have been implemented in the absence of this competition? 


Would you say all, most, some, or none of the projects?” 


Response Boise 
 Frequency (n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
All - 1 
Most 1 3 
Some - 7 
None 3 4 
(Don't know) - - 
(Refused) - - 
 







 


Survey Frequencies  30 


Table 92. J6. “What are your reasons for saying that?” 


Response 
Boise 


 Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Because of the rebates and review of buildings and knowledge of them. - 1 
Because we already had a plan in place. - 1 
Being part of the company we put the company focus on that building and 
made it a priority. 1 - 
I think it was just awareness. They brought to light a few things that we 
may not have noticed or received had they not provided the reports with the 
backup data to show us if we do this we can reduce our electrical use by 
this. - 1 
Our own staff didn't know of any other ways they thought they had 
exhausted them all. - 1 
Some of them we had planned to do, and the others were brought to our 
attention by our engineer. - 1 
The building is very energy efficient without the attention of day or night 
walks we would not have evaluated it. - 1 
They were already implemented. 1 - 
We are striving to be an energy efficiency co. - 1 
We had addressed some of the issues. They just reaffirmed our assessment. - 1 
We had already been working to get Leed certified, with Green building 
services - 1 
We were only aware of some. - 1 
because there were a reminder to work on the energy consumption - 1 
because we didn't do any of the projects - 1 
because we keep trying to improve what we have already 1 - 
if didn't know about the items they educated me on 1 - 
it helps focus people on the energy - 1 
the building is fairly new and is already energy officiate - 1 
were mandated by executive order because we are a federal organization - 1 
 







 


Survey Frequencies  31 


Table 93. J7. “What more would your company like to be doing to manage energy at this 
building?” 


Response 
Boise 


 Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Boiler that needs to be changed out. And seeking further advice. - 1 
Continue to find good programs. - 1 
I would just like to continue upgrading our lighting. That is probably one 
or our larger consumption areas. - 1 
Light Controls - 1 
Sub metering - 1 
To have a Building automation system 1 - 
To have more analytics energy wise. - 1 
Update lighting retrofitting - 1 
better documentation - 1 
chiller change out - 1 
having a new ems would be a start - 1 
we would like to implement some of the things, but nothing in particular 1 - 
(Nothing more) 1 3 
(Don't know) 1 2 
(Refused) - - 
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Table 94. K1. “What would you say are the main benefits to your organization resulting from the 
Kilowatt Crackdown activities?” 


Response 
Boise 


Frequency* 
(n=4) 


Portland/Vancouver 
Frequency* 


(n=15) 
Attractive to tenants; higher occupancy rate - 1 
Energy savings 1 5 
Environmental benefits - 1 
Increased occupant comfort - - 
Lower energy bill; saved money, reduced operating costs - 2 
Lower maintenance costs - 2 
Marketing benefits - - 
Other [SPECIFY:] Benchmarking - 1 
Other [SPECIFY:] Community Awareness 1 - 
Other [SPECIFY:] Earn Energy Starr 1 - 
Other [SPECIFY:] Identify things missed by our staff. - 1 
Other [SPECIFY:] It made us aware. - 1 
Other [SPECIFY:] Project Bank - 1 
Other [SPECIFY:] Employee morale and people felt more positive - 1 
Other [SPECIFY:] Everyone that participates now recognizes liberty center - 1 
Other [SPECIFY:] Giving us the overall data on how to reduce our energy 
use - 1 
Other [SPECIFY:] Got some exposure to the industry - 1 
Other [SPECIFY:] Helped identify areas that needed attention and made us 
implement them 1 - 
Other [SPECIFY:] Just publicity - 1 
Other [SPECIFY:] Performance as well - 1 
(Don't know) - - 
(Refused) - - 
* Multiple responses allowed   
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Table 95. K2. “Are there any other benefits besides saving energy that you have seen from 
participating in the Kilowatt Crackdown?” 


Response 
Boise 


Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
No 2 4 
Attractive to tenants; higher occupancy rate - 2 
Environmental benefits - - 
Increased occupant comfort - - 
Lower maintenance costs - 1 
Marketing benefits - 1 
Other [SPECIFY:] Gas, Water, Electrical, savings - 1 
Other [SPECIFY:] Lighting LED maintenance, cost of changing bulbs don't 
have to do it as often. - 1 
Other [SPECIFY:] Water Energy - 1 
Other [SPECIFY:] Establishing the value through group effort - 1 
Other [SPECIFY:] lower utility cost - 1 
Other [SPECIFY:] water savings - 1 
Other [SPECIFY:] we saved because we set the system better schedules 1 - 
(Don't know) 1 1 
(Refused) - - 
 
Table 96. K3. “What would you say are the challenges to implementing the activities in the project 


bank?” 


Response 
Boise 


Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Age/condition of building - - 
Budget limitations 1 4 
Not a high enough return on investment - 1 
Funding competition from other company priorities - - 
High initial cost 1 3 
Lack of staff time to dedicate to pursuing energy efficiency upgrades - 2 
Lack of technical knowledge about energy efficiency equipment - 1 
Lack or inadequate resources, approaches, or tools tailored to the commercial 
real estate industry - - 
Long payback period - 1 
Other [SPECIFY:] Tenant perception if it is safe. Like the lights in the 
parking garage they don't come on till motioned. (Getting tenants to perceive 
it as safe.) - 1 
Other [SPECIFY:] Tennant participation - 1 
Other [SPECIFY:] convincing the owners to spend money - 1 
Other [SPECIFY:] discipline in documenting and being consistent in the 
energy role - 1 
Other [SPECIFY:] they can't improve my energy - 1 
Other [SPECIFY:] time to get it completed in the time frame 1 - 
Other [SPECIFY:] - 1 
Other [SPECIFY:] time 1 - 
(Don't know) 1 2 
(Refused) - - 
 







 


Survey Frequencies  34 


Table 97. K4. “What do you see as the most significant challenge in implementing the activities in 
the project bank?” 


Response 
Boise 


Frequency 
(n=1) 


Portland/Vancouver 
Frequency 


(n=4) 
Age/condition of building - - 
Budget limitations - - 
Not a high enough return on investment - - 
Funding competition from other company priorities - - 
High initial cost 1 1 
Lack of staff time to dedicate to pursuing energy efficiency upgrades - 1 
Lack of technical knowledge about energy efficiency equipment - - 
Lack or inadequate resources, approaches, or tools tailored to the commercial 
real estate industry - - 
Long payback period - - 
Other [SPECIFY:] Getting funding allocated. - 1 
Other [SPECIFY:] Replacing the entire energy management system.-
$400,000 project-convincing senior management that it is a necessary item. - 1 
(Don't know) - - 
(Refused) - - 
 


Table 98. K5a. “Please tell me the extent of assistance you received from Kilowatt Crackdown in 
the following areas. Did you receive a lot of assistance, some assistance, little assistance, or no 


assistance with strategic Energy Management resources, approaches, or tools tailored to 
commercial office buildings?” 


Response 
Boise 


Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
A lot of assistance - 3 
Some assistance 1 5 
Little assistance 1 4 
No assistance 2 3 
(Don't know) - - 
(Refused) - - 
 


Table 99. K5b. “Please tell me the extent of assistance you received from Kilowatt Crackdown in 
the following areas. Did you receive a lot of assistance, some assistance, little assistance, or no 


assistance with a cost-effective system to track and manage energy for a whole building?” 


Response 
Boise 


Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
A lot of assistance - 2 
Some assistance 1 8 
Little assistance 1 2 
No assistance 2 3 
(Don't know) - - 
(Refused) - - 
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Table 100. K5c. “Please tell me the extent of assistance you received from Kilowatt Crackdown in 
the following areas. Did you receive a lot of assistance, some assistance, little assistance, or no 


assistance with communicating and promoting successes with Strategic Energy Management?” 


Response 
Boise 


Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
A lot of assistance - 3 
Some assistance 1 9 
Little assistance - 1 
No assistance 3 2 
(Don't know) - - 
(Refused) - - 
 
Table 101. K5d. “Please tell me the extent of assistance you received from Kilowatt Crackdown in 


the following areas. Did you receive a lot of assistance, some assistance, little assistance, or no 
assistance with training staff to implement energy reduction practices?” 


Response 
Boise 


Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
A lot of assistance - 4 
Some assistance 1 7 
Little assistance 1 2 
No assistance 2 2 
(Don't know) - - 
(Refused) - - 
 


Table 102. K6. “What could NEEA, BOMA, your utility or the City do to help your company 
overcome challenges to adopting Strategic Energy Management goals and practices?” 


Response 
Boise 


Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Continue to provide education and provide best practices. - 1 
Energy Trust and more Funds - 1 
Have publication of local benchmarks for buildings in our area. - 1 
Having a resource for an audit, or expert that can audit what is in place and 
give us referrals. - 1 
I would like to see more incentives from the energy trust for retrofitting-when 
we retro fit our lighting our equipment. More education on what some best 
energy practices out there. I know there are a few but I would like to see more 
of them. More o - 1 
It is more internal to us, we need more money and manpower. I think Need is 
doing what they can. - 1 
More funds, rebates. 1 - 
organizations like the energy trust of Oregon provides information of the 
organizations that are out there - 1 
share lessons learned and benchmarking - 1 
(Nothing) 3 5 
(Don't know) - 2 
(Refused) - - 
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Table 103. L1a. “Please tell me how important the following items are to you when planning energy 
efficiency goals and practices. The first statement is property cash flow. Is this very important, 


somewhat important, not very important, or not at all important when planning energy efficiency 
goals and practices?” 


Response 
Boise 


Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Very important 2 10 
Somewhat important 1 1 
Not very important - 1 
Not at all important - 1 
N/A 1 2 
Don’t know - - 
Refused - - 
 
Table 104. L1b. “Please tell me how important the following items are to you when planning energy 


efficiency goals and practices. The first statement is company cash flow. Is this very important, 
somewhat important, not very important, or not at all important when planning energy efficiency 


goals and practices?” 


Response 
Boise 


Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Very important 3 11 
Somewhat important - 3 
Not very important - - 
Not at all important - - 
N/A 1 1 
Don’t know - - 
Refused - - 
 
Table 105. L1c. “Please tell me how important the following items are to you when planning energy 
efficiency goals and practices. The first statement is asset value. Is this very important, somewhat 
important, not very important, or not at all important when planning energy efficiency goals and 


practices?” 


Response 
Boise 


Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Very important 2 8 
Somewhat important 2 5 
Not very important - 1 
Not at all important - - 
N/A - 1 
Don’t know - - 
Refused - - 
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Table 106. L1d. “Please tell me how important the following items are to you when planning energy 
efficiency goals and practices. The first statement is total cost of adopting energy efficiency 


activities. Is this very important, somewhat important, not very important, or not at all important 
when planning energy efficiency goals and practices?” 


Response 
Boise 


Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Very important 2 10 
Somewhat important 1 4 
Not very important - - 
Not at all important 1 1 
N/A - - 
Don’t know - - 
Refused - - 
 
Table 107. L1e. “Please tell me how important the following items are to you when planning energy 
efficiency goals and practices. The first statement is marketing and brand positioning. Is this very 


important, somewhat important, not very important, or not at all important when planning energy 
efficiency goals and practices?” 


Response 
Boise 


Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Very important 1 5 
Somewhat important - 8 
Not very important - 1 
Not at all important 3 1 
N/A - - 
Don’t know - - 
Refused - - 
 
Table 108. L1f. “Please tell me how important the following items are to you when planning energy 


efficiency goals and practices. The first statement is company profit. Is this very important, 
somewhat important, not very important, or not at all important when planning energy efficiency 


goals and practices?” 


Response 
Boise 


Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Very important 2 7 
Somewhat important - 5 
Not very important - 2 
Not at all important - - 
N/A 2 1 
Don’t know - - 
Refused - - 
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Table 109. L2. “When considering energy efficiency projects, is your company’s requirement for 
Return on Investment (ROI) less stringent, more stringent, or the same as for other capital 


investments?” 


Response 
Boise 


Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Less stringent - 4 
More stringent 2 3 
The same 1 8 
(Don't know) 1 - 
(Refused) - - 
 


Table 110. L3. “Does your building have a specific policy that says you should replace worn out 
equipment with high efficiency equipment?” 


Response 
Boise 


Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Yes 2 9 
No policy 2 2 
No, but we have an informal policy - 4 
(Don't know) - - 
(Refused) - - 
 


Table 111. M1. “Does your company own, manage, or both own and manage the property?” 


Response 
Boise 


Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Owns only - does not manage - - 
Manages only - does not own 1 6 
Owns and manages property 3 9 
Other [SPECIFY:] - - 
(Don't know) - - 
(Refused) - - 
 


Table 112. M2. “How would you describe the use of space in the building?” 


Response 
Boise 


Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
All office space 1 4 
Mostly office space 1 6 
Office and retail space 1 4 
Mostly retail space - - 
Something else [SPECIFY:] health care, higher education, and retail - 1 
Something else [SPECIFY:] mostly office with some retail 1 - 
(Don't know) - - 
(Refused) - - 
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Table 113. M3. “When was this building built?” 


Response 
Boise 


Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
1970 or before 2 6 
1980s - 3 
1990s - 2 
2000s 1 2 
2010 or after 1 2 
(Don't know) - - 
(Refused) - - 
 
Table 114. N1. “Do you have any other feedback about Kilowatt Crackdown that we can provide to 


the program team?” 


Response 
Boise 


Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Do it again in a few years. - 1 
I think it is a great program it is coming in to its own, Hot Topic. - 1 
It was an extraordinary value of my time and training and more than positive 
results. - 1 
More of the studies and the follow-up on the studies in the project banks. - 1 
Project Bank- To have more follow up with (rather do one study have several 
study's avail) - 1 
The survey is a good idea but way to long. - 1 
Very helpful and easy. - 1 
We never received the Energy Star Certification. The Engineer requested 
information to get us certified we gave it to him and that was the last we 
heard of we never got our certification for Energy Star.? - 1 
no - 2 
thank you to everybody for their team effort - 1 
that the survey is far too long 1 - 
the coach did a great job 1 - 
they did an excellent job, stuck with us and were consistent and a good 
coaching team - 1 
(Don't know) - - 
(Refused) - - 
 


Table 115. N2. “The program team would like to follow up with you later this year to support 
implementation of your Project Bank and energy savings. Would that be acceptable?” 


Response 
Boise 


Frequency 
(n=4) 


Portland/Vancouver 
Frequency 


(n=15) 
Yes 1 13 
No 3 2 
(Don't know) - - 
(Refused) - - 
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Appendix E: MPP Firm Survey Frequencies 
 


Table 1. Question B1: “How long have you been with [COMPANY]?” 


Response Frequency 
(n=9) 


Less than 1 year - 
1 to less than 3 years 1 
3 to less than 5 years 1 
More than 5 years 7 
Don't know - 
Refused - 


 


Table 2. Question B2: “Our records show your role is [TITLE]. Is this correct?” 


Response Frequency 
(n=9) 


B2a What is your role at the 
company? (n=1) 


Yes 8 N/A 
No 1 Vice President 
Don't know - - 
Refused - - 
 


Table 3. Question B3: “How long have you had the role of [TITLE]?” 


Response Frequency 
(n=9) 


Less than 1 year - 
1 to less than 3 years 3 
3 to less than 5 years 2 
More than 5 years 4 
Don't know - 
Refused - 
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Table 4. Question B4: “How do your job duties relate to energy performance at this 
company?” 


Response Frequency 
(n=9) 


I am the person to implement energy saving throughout the portfolio 1 
I monitor all energy consumption 1 
I work with our property management we manage building I work 
with them to implement energy management and changes to our 
buildings 


1 


In charge of sustainability for business 1 
Manage property and reduce energy cost 1 
Oversee all property and energy for property 1 
Oversee commercial mgmt division for 9 properties, manager's report 
to me for efficiency and energy control 


1 


Prop Manager for Building 1 
Responsible for energy efficiency, implementation of energy 
efficiency 


1 


 
Table 5. Question C1 “I would like to talk about Strategic Energy Management. In your 
words, could you please describe the key elements of Strategic Energy Management?” 


Response Frequency* 
(n=9) 


Identifying energy performance improvement goals 5 
Documentation of planned activities to reach the goals 6 
Allocating staff or training or capital resources 1 
Implementing activities toward reaching the goals 6 
Reporting progress to senior management - 
Other: Identify usage, meter and monitor energy usage, make adjustments to reduce energy 
consumption when possible 


1 


Other: taking a holistic view to implement changes 1 
I don't know what SEM is - 
Don't know - 
Refused - 
* Multiple responses allowed  
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Table 6. Question C2a: “To what extent is each of the SEM elements in place at your 
company? Is the Identification and adoption of energy performance improvement goals 


fully in place, mostly in place, partly in place, or not in place?” 


Response Frequency 
(n=9) 


Fully in place 4 
Mostly in place 4 
Partly in place 1 
Not in place - 
Don't know - 
Refused - 


 
Table 7. Question C2b: “To what extent is each of the SEM elements in place at your 


company? Is the documentation of planned activities to reach the goals fully in place, mostly 
in place, partly in place, or not in place?” 


Response Frequency 
(n=9) 


Fully in place 2 
Mostly in place 5 
Partly in place 2 
Not in place - 
Don't know - 
Refused - 


 
Table 8. Question C2c: “To what extent is each of the SEM elements in place at your 


company? Is the allocation of staff resources and training or allocation of capital resources 
fully in place, mostly in place, partly in place, or not in place?” 


Response Frequency 
(n=9) 


Fully in place 4 
Mostly in place 3 
Partly in place 2 
Not in place - 
Don't know - 
Refused - 
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Table 9. Question C2d: “To what extent is each of the SEM elements in place at your 
company? Is the ongoing implementation of activities or practices toward reaching the 


goals fully in place, mostly in place, partly in place, or not in place?” 


Response Frequency 
(n=9) 


Fully in place 4 
Mostly in place 4 
Partly in place 1 
Not in place - 
Don't know - 
Refused - 


 
Table 10. Question C2e: “To what extent is each of the SEM elements in place at your 


company? Is the reporting of progress to senior management fully in place, mostly in place, 
partly in place, or not in place?” 


Response Frequency 
(n=9) 


Fully in place 4 
Mostly in place 3 
Partly in place 2 
Not in place - 
Don't know - 
Refused - 


 
Table 11. Question C3: “Do you intend to fully implement NEEA's five elements of 


Strategic Energy Management?” 


Response Frequency 
(n=8) 


Yes 7 
No - 
Don't Know 1 
Refused - 
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Table 12. Question C4: “What is preventing you from fully implementing Strategic Energy 
Management at your company?” 


Response Frequency 
(n=1) 


Lack of time - 
Lack of staff resources - 
Lack of capital resources 1 
Lack of support from senior management - 
Lack of support from building tenants - 
Other [SPECIFY:] - 
Don't know - 
Refused - 


 
Table 13. Question C5: “When do you plan to have fully implemented Strategic Energy 


Management?” 


Response 
Frequency 


(n=7) 
Less than one year 2 
One to two years 4 
Two to five years 1 
More than five years - 
Don't know - 
Refused - 


 
Table 14. Question C6: “How did you decide which buildings would implement SEM?” 


Response Frequency 
(n=9) 


Based on economics and return 1 
It was based on collaboration with the owner, who pays the cost of the 
buildings that we chose 


1 


The buildings with lower energy efficiency 1 
Through our 20 30 district participation 1 
We decided all ENERGY STAR within our portfolio would be included 1 
We haven't decided. That's one of the issues we haven't figured out. It won't 
be all the buildings. 


1 


We just picked the three that I had direct impact for 1 
The management of the building, If the market is good and its cash flow is 
good enough 


1 


We have three and we picked one that was old and one that was newer 1 
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Table 15. Question C7: “Did you implement Strategic Energy Management at other 
buildings differently?” 


Response Frequency 
(n=9) 


Ownership opportunities were there. Different owners want diff things 1 
Partially they were a different program 1 
Yes at one of the buildings the tenants pay for the utility cost 1 
Yes office w/ tenant were implemented diff than residences 1 
Yes, we used a macaral approach towards other property 1 
Yes, I think it really comes down to the appetite of the owner to follow 
SEM, depending how willing the owner is to implement things 


1 


Yes, as per building there are a number of factors that we consider 1 
Yes, we have diff perimeters for diff buildings 1 
Don't know 1 
Refused - 
 


Table 16. Question C8: “Are there other considerations you have in how Strategic Energy 
Management is implemented in your firm’s buildings?” 


Response Frequency 
(n=9) 


A return on investment 1 
Because we don't own, we have 150 owners we report to every quarter. Each owner is 
diff regarding cash and other resources 


1 


Effects on tenants and cost to occupants 1 
Input from brokers and on the value of the implementation 1 
Our budget, financial cost 1 
The desired holding period for the owners before they sell 1 
Type of lease Structure triple net leased building 1 
You have to take into consideration turnovers. Ownership changes factor into how 
willing they are to invest in it. I think type of tenant base that owns a property 


1 


Don't know 1 
Refused - 
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Table 17. Question D1. “Now I'd like to talk more specifically about your energy 
management goals. What is your energy performance improvement goal?” 


Response Frequency 
(n=9) 


10% reduction 2 
10% across portfolio 1 
15% reduction goal 1 
25% 1 
Close to 40% 1 
Across Portfolio 10% reduction per year for the next 2 years 1 
ENERGY STAR, LEED where possible 1 
Utilizing ENERGY STAR on all properties 1 
Don't know - 
Refused - 


 
Table 18. Question D2: “What date was the energy performance improvement goal 


adopted?” 


Response Frequency 
(n=9) 


01-2012 1 
01/2013 1 
1-2014 1 
11 2013 1 
Feb 2014 1 
It varied form building to building 1 
Oct 2011 1 
Oct 2013 1 
Within the last year 1 
Don't know - 
Refused - 
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Table 19. Question D3: “Have you set or adopted any other energy-related goals because of 
your participation in the Market Partners Program? Goals can be expressed as a 


percentage reduction or an absolute number compared to existing energy use. They can be 
expressed as an energy intensity reduction or through adoption of other systems such as 


LEED or ENERGY STAR.” 


Response Frequency* 
(n=9) 


Percentage reduction in energy use [SPECIFY:] - 
Absolute number reduction in energy used: 10% across board 1 
Energy intensity reduction [SPECIFY:] - 
LEED 1 
ENERGY STAR 5 
Sustainability goals: Green Globes 1 
Sustainability goals: Tenant awareness 1 
Other: portfolio baseline 1 
Don't know 1 
Refused 1 
* Multiple responses allowed  


 
Table 20. Question D4a: “What year did you adopt the goal absolute number reduction in 


energy used?” 


Response Frequency 
(n=1) 


2010 - 
2011 - 
2012 - 
2013 1 
2014 - 
Before 2010 - 


 
Table 21. Question D4b: “What year did you adopt the goal LEED?” 


Response Frequency 
(n=1) 


2010 - 
2011 - 
2012 - 
2013 1 
2014 - 
Before 2010 - 
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Table 22. Question D4c: “What year did you adopt the goal ENERGY STAR?” 


Response Frequency 
(n=5) 


2010 2 
2011 - 
2012 1 
2013 1 
2014 - 
Before 2010 1 


 
Table 23. Question D4d: “What year did you adopt the sustainability goals?” 


Response Frequency 
(n=2) 


2010 - 
2011 - 
2012 - 
2013 1 
2014 1 
Before 2010 - 


 
Table 24. Question D4e: “What year did you adopt the portfolio baseline goal?” 


Response 
Frequency 


(n=1) 
2010 1 
2011 - 
2012 - 
2013 - 
2014 - 
Before 2010 - 


 
Table 25. Question D5a: “Is the goal energy performance improvement for this building 


only, for a particular portfolio, or the entire organization?” 


Response Frequency 
(n=9) 


Building - 
Portfolio 5 
Entire organization 4 
Other [SPECIFY:] - 
Don't know - 
Refused - 
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Table 26. Question D5b: “Is the goal absolute number reduction in energy used for this 
building only, for a particular portfolio, or the entire organization?” 


Response Frequency 
(n=1) 


Building - 
Portfolio - 
Entire organization 1 
Other [SPECIFY:] - 
Don't know - 
Refused - 


 
Table 27. Question D5c: “Is the goal LEED for this building only, for a particular portfolio, 


or the entire organization?” 


Response Frequency 
(n=1) 


Building - 
Portfolio 1 
Entire organization - 
Other [SPECIFY:] - 
Don't know - 
Refused - 


 
Table 28. Question D5d: “Is the goal ENERGY STAR® for this building only, for a 


particular portfolio, or the entire organization?” 


Response Frequency 
(n=9) 


Building 1 
Portfolio 3 
Entire organization 1 
Other [SPECIFY:] - 
Don't know - 
Refused - 
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Table 29. Question D5e: “Is the sustainability goal for this building only, for a particular 
portfolio, or the entire organization?” 


Response Frequency 
(n=2) 


Building - 
Portfolio 1 
Entire organization 1 
Other [SPECIFY:] - 
Don't know - 
Refused - 


 
Table 30. Question D5f: “Is the goal portfolio baseline for this building only, for a 


particular portfolio, or the entire organization?” 


Response Frequency 
(n=1) 


Building - 
Portfolio 1 
Entire organization - 
Other [SPECIFY:] - 
Don't know - 
Refused - 


 
Table 31. Question D6: “Have the energy-related goals been formally presented or accepted 


by the organization?” 


Response Frequency* 
(n=9) 


Yes, presented and accepted 9 
Yes, presented only 1 
No, haven't been presented or accepted - 
Other: case by case basis 1 
Don't know - 
Refused - 
* Multiple responses allowed  
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Table 32. Question D7: “How were the goals documented by your company?” 


Response Frequency 
(n=9) 


EUI changes every quarter and report to team and property mgrs 1 
ENERGY STAR, LEED certification 1 
Internal reporting method 1 
Internal tracking 1 
Quarterly report to senior management 1 
We published them on our website and communicated with property owners 
and email and newsletter 


1 


We use the Pillars of responsible investing. It is given to the owners yearly 1 
Via e mail 1 
Company didn't document; only NEEA documented the goals 1 
Don't know - 
Refused - 
 


Table 33. Question D8: “Was the goal communicate to internal staff?” 


Response Frequency 
(n=9) 


Yes 9 
No - 
Other [SPECIFY:] - 
Don't know - 
Refused - 


 
Table 34. Question D9: “I’m going to read a short list of ways the goal could be 


communicated to internal staff. Please tell me which ways the goal was communicated.” 


Response Frequency* 
(n=9) 


Email 4 
Website 1 
Mailing - 
Company meeting, presentation 7 
Open house presentation - 
Budget report 2 
Other: Yes we put an ad in our local newspaper 1 
Don't know - 
Refused - 
* Multiple responses allowed  
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Table 35. Question D10: “Has your firm communicated externally to investors, owners, 
tenants, or other stakeholders about your energy-related goals or accomplishments?” 


Response Frequency 
(n=9) 


Yes 9 
No - 
Don't know - 
Refused - 


 
Table 36. Question D11: “Who were the goals shared with outside the company?” 


Response Frequency 
(n=9) 


Tenants 6 
Agents 3 
Brokers 2 
Energy-related contractors 4 
Energy-related service providers 5 
Owners 5 
Other: shareholder 1 
Other: owners of properties 1 
Don't know - 
Refused - 
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Table 37. Question E1: “What actions have you identified to help improve energy 
performance in your company in the next six months? These could include all things related 


to energy such as capital purchases, capital improvements, operations and maintenance 
changes, training, certifications, other behavioral change efforts, and/or third-party service 


provider proposals/projects” 


Response Frequency* 
(n=9) 


None 1 
Efficient equipment - 
Maintenance changes 1 
Trainings and certifications 4 
Energy tracking tools 2 
Installed or improved heating or cooling controls - 
Other heating or cooling changes: It is case by case for each building 1 
Other heating or cooling changes: Night walks 1 
Other heating or cooling changes: Training - Operations on improving energy 1 
Changed lighting timing; installed occupancy sensors - 
Installed LED parking lot lights - 
Other lighting projects [SPECIFY:] - 
Other: Capital Improvements 1 
Other: Energy audit 1 
Other: 3rd party proposal 1 
Don't know - 
Refused - 
* Multiple responses allowed 
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Table 38. Question E2: “How are actions implemented differently between buildings within 
your organization?” 


Response Frequency 
(n=9) 


No difference between buildings 2 
This is the only building we own or manage - 
Other: capital Improvements 1 
Other: Different teams property management teams 1 
Other: It depends on the type of heating and lighting systems in place 1 
Other: One building is energy efficient and the other is not, so actions are 
totally different 


1 


Other: Some buildings we are approaching and trying to make behavioral 
changes and some were trying to make capital changes 


1 


Other: The actual energy consumption is different between buildings; each one 
is based on its needs 


1 


Other: When you turn on and off lighting is diff for each building. Each one 
has their own actions 


1 


Don't know - 
Refused - 
 
Table 39. Question E3: “How are actions implemented differently between buildings within 


your organization?” 


Response Frequency 
(n=9) 


Yes 7 
No 2 
Don't know - 
Refused - 


 
Table 40. Question E4: “We are aware that the Market Partner Program documents your 


energy management actions and practices. Does your company also document energy 
management activities internally?” 


Response Frequency 
(n=9) 


Yes, we document all the actions internally 8 
NEEA documented all the actions and shared their 
documentation with our company 


1 


Something else [SPECIFY:] - 
Refused - 
Don't know - 
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Table 41. Question E5: “How did you or your organization document the actions and 
practices?” 


Response Frequency* 
(n=8) 


Email 3 
Website 1 
Newsletter 1 
Company meeting 1 
Quarterly report 2 
Other: ENERGY STAR, Portfolio 1 
Other: ENERGY STAR, monthly 1 
Other: Internal database 1 
Refused - 
Don't know - 
* Multiple responses allowed  


 
Table 42. Question E6a: “Which of the following energy-efficiency activities have you or 
your organization documented? Let’s start with a list and description of planned energy-


efficiency activities. Has this been documented for all, most, some, or none of your energy-
efficiency activities?” 


Response Frequency 
(n=8) 


All 3 
Most 3 
Some 2 
None - 
N/A - 
Refused - 
Don't know - 
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Table 43. Question E6b: “Which of the following energy-efficiency activities have you or 
your organization documented? Let’s start with the staffing resources that you or your 


organization will need to conduct the activity; staffing resources include anyone who will be 
planning or implementing the actions. Has this been documented for all, most, some, or 


none of your energy-efficiency activities?” 


Response Frequency 
(n=8) 


All 1 
Most 2 
Some 3 
None 2 
N/A - 
Refused - 
Don't know - 


 
Table 44. Question E6c: “Which of the following energy-efficiency activities have you or 


your organization documented? Let’s start with the training resources that you will need. 
Has this been documented for all, most, some, or none of your energy-efficiency activities?” 


Response Frequency 
(n=8) 


All 3 
Most 1 
Some 4 
None - 
N/A - 
Refused - 
Don't know - 


 
Table 45. Question E6d: “Which of the following energy-efficiency activities have you or 
your organization documented? Let’s start with the capital resources that you will need. 


Has this been documented for all, most, some, or none of your energy-efficiency activities?” 


Response Frequency 
(n=8) 


All 3 
Most 2 
Some 3 
None - 
N/A - 
Refused - 
Don't know - 
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Table 46. Question E6e: “Which of the following energy-efficiency activities have you or 
your organization documented? Let’s start with the timeframe of planned projects. Has this 


been documented for all, most, some, or none of your energy-efficiency activities?” 


Response Frequency 
(n=8) 


All 1 
Most 5 
Some 2 
None - 
N/A - 
Refused - 
Don't know - 


 
Table 47. Question E6f: “Which of the following energy-efficiency activities have you or 


your organization documented? Let’s start with the expected impacts and/or benefits of the 
energy-efficiency activity. Has this been documented for all, most, some, or none of your 


energy-efficiency activities?” 


Response Frequency 
(n=8) 


All 2 
Most 3 
Some 3 
None - 
N/A - 
Refused - 
Don't know - 


 
Table 48. Question F1: “Are you or someone else at your company a designated ‘energy 


manager’ or ‘energy champion’?” 


Response Frequency 
(n=9) 


Yes 8 
No 1 
Don't know - 
Refused - 
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Table 49. Question F2: “Do you have an energy team that meets regularly or is energy 
discussed as part of other regular meetings such as operations or sustainability?” 


Response Frequency 
(n=9) 


Yes 8 
No 1 
Don't know - 
Refused - 


 
Table 50. Question F3a: “I’m going to read a list of energy-related activities. Please tell me 


if your organization has allocated staff, capital, or other resources to each one by answering 
YES or NO. By allocating staff resources, we are referring to anyone who works with 


energy-efficiency practices or activities even if that isn’t the only role they have with the 
company. Has your firm sent or approved staff resources to attend energy-related training, 


energy-related coaching, or commercial real estate market awareness events?” 


Response Frequency 
(n=9) 


Yes 8 
No 1 
N/A - 
Don't know - 
Refused - 


 
Table 51. Question F3b: “I’m going to read a list of energy-related activities. Please tell me 
if your organization has allocated staff, capital, or other resources to each one by answering 


YES or NO. By allocating staff resources, we are referring to anyone who works with 
energy-efficiency practices or activities even if that isn’t the only role they have with the 


company. Has your firm budgeted for any energy-related activities such as tools or 
equipment, operations and maintenance projects, capital projects, or training for staff?” 


Response Frequency 
(n=9) 


Yes 9 
No - 
N/A - 
Don't know - 
Refused - 
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Table 52. Question F3c: “I’m going to read a list of energy-related activities. Please tell me 
if your organization has allocated staff, capital, or other resources to each one by answering 


YES or NO. By allocating staff resources, we are referring to anyone who works with 
energy-efficiency practices or activities even if that isn’t the only role they have with the 
company. Has your firm hired new resources or redefined existing job duties to include 


energy management job responsibilities?” 


Response Frequency 
(n=9) 


Yes 7 
No 2 
N/A - 
Don't know - 
Refused - 


 
Table 53. Question F3d: “I’m going to read a list of energy-related activities. Please tell me 
if your organization has allocated staff, capital, or other resources to each one by answering 


YES or NO. By allocating staff resources, we are referring to anyone who works with 
energy-efficiency practices or activities even if that isn’t the only role they have with the 
company. Has your firm approved staff resources for monitoring electric or natural gas 


billing data?” 


Response 
Frequency 


(n=9) 
Yes 9 
No - 
N/A - 
Don't know - 
Refused - 


 
Table 54. Question F4: “What are the reasons your company hasn’t allocated resources for 


energy performance improvement?” 


Response Frequency 
(n=0) 


[RECORD ANSWER] - 
Don't know - 
Refused - 
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Table 55. Question F5: “Has your company allocated any additional resources for energy 
efficiency or energy management?” 


Response Frequency 
(n=9) 


Yes 4 
No 5 
Don't know - 
Refused - 


 
Table 56. Question F5a: “Please describe the additional resources allocated for energy 


efficiency.” 


Response Frequency 
(n=4) 


Set a budget of $5,000 to continue to support energy effect at the company 1 
We budget and send staff to training & industry seminars and use tools for 
awareness. Events for tenants and staff 


1 


Funds available to make improvements 1 
Property manager is taking on added task 1 
 
Table 57. Question G1: “Is progress toward your energy performance goal communicated 


to upper management on a regular basis?” 


Response Frequency 
(n=9) 


Yes 8 
No 1 
Plan to in the future - 
Don't know - 
Refused - 


 
Table 58. Question G2: “Are these management updates provided for a single building, a 


portfolio, or the entire organization?” 


Response Frequency 
(n=8) 


Single building 2 
Portfolio 3 
Entire organization 3 
Other [SPECIFY:] - 
Don't know - 
Refused - 
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Table 59. Question G3: “How frequently are updates provided to management about the 
progress your organization is making in meeting its energy performance goals?” 


Response Frequency 
(n=8) 


Daily - 
Weekly - 
Monthly 2 
Quarterly 4 
Twice a year - 
Annually 2 
Never provide updates - 
Whenever they are needed; no set schedule or timeline - 
Other [SPECIFY:] - 
Don't know - 
Refused - 


 
Table 60. Question G4: “How are these updates shared with the organization?” 


Response Frequency* 
(n=8) 


Email 3 
Website 1 
Mailing - 
Company meeting, presentation 6 
Open house presentation - 
Budget report 2 
Other [SPECIFY:] - 
Don't know - 
Refused - 
* Multiple responses allowed 


 
Table 61. Question G5a: “Which of the following items do management updates include? 


Do they include an update about actual performance measured against the goal?” 


Response Frequency 
(n=8) 


Yes 7 
No 1 
N/A - 
Don't know - 
Refused - 
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Table 62. Question G5b: “Which of the following items do management updates include? 
Do they include the effectiveness of each activity on reducing energy?” 


Response Frequency 
(n=8) 


Yes 6 
No 2 
N/A - 
Don't know - 
Refused - 


 
Table 63. Question G5c: “Which of the following items do management updates include? 


Do they include whether the staffing, training, or capital resources allocated were sufficient 
to perform the practice or reach the energy performance improvement goals?” 


Response Frequency 
(n=8) 


Yes 5 
No 3 
N/A - 
Don't know - 
Refused - 


 
Table 64. Question G5d: “Which of the following items do management updates include? 


Do they include changes to goals or metrics?” 


Response Frequency 
(n=8) 


Yes 7 
No 1 
N/A - 
Don't know - 
Refused - 


 
Table 65. Question G5e: “Which of the following items do management updates include? 


Do they include progress updates on implementation of previously approved energy 
projects?” 


Response Frequency 
(n=8) 


Yes 8 
No - 
N/A - 
Don't know - 
Refused - 
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Table 66. Question G5f: “Which of the following items do management updates include? Do 
they include presentation of proposed projects and their potential benefits, for approval by 


management?” 


Response Frequency 
(n=8) 


Yes 6 
No 2 
N/A - 
Don't know - 
Refused - 


 
Table 67. Question H1: “Now I’d like to talk about current outcomes of your Strategic 


Energy Management actions. Has your company improved its energy performance as much 
as expected?” 


Response Frequency 
(n=9) 


Yes 5 
No 4 
Don't know - 
Refused - 


 
Table 68. Question H1a: “Are you on track to meet your energy performance goals?” 


Response Frequency 
(n=4) 


Yes 2 
No 1 
Don't know 1 
Refused - 


 
Table 69. Question H2: “How helpful do you think the activities and practices you’ve 


planned as a result of the Market Partners Program have been in helping you improve your 
energy performance?” 


Response Frequency 
(n=9) 


Very helpful 8 
Somewhat helpful 1 
Not too helpful - 
Not helpful at all - 
Don't know - 
Refused - 
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Table 70. Question H3: “Did you have enough staffing, training, and capital resources to 
improve your energy performance as much as you intended?” 


Response Frequency 
(n=9) 


Yes 6 
No 3 
Don't know - 
Refused - 


 
Table 71. Question H3a: “Please explain which resources were less available than planned.” 


Response Frequency 
(n=3) 


Capital and staff 2 
Staffing; we didn't have enough internal staffing. Management 
wasn't willing to make a big enough commitment 


1 


 
Table 72. Question H4: “Do you revisit your plan to improve energy performance on a 


regular basis, or update it when changes are needed?” 


Response Frequency 
(n=9) 


Regular basis 4 
Update as needed 5 
Don't know - 
Refused - 


 
Table 73. Question I1a: “I would like you to rate the value of different program components 
in helping your organization improve its energy performance. Thinking about your overall 


experience with program support in establishing a management supported mission 
statement or vision for energy efficiency, would you say this component was very valuable, 


somewhat valuable, not too valuable, or not at all valuable?” 


Response Frequency 
(n=9) 


Very valuable 3 
Somewhat valuable 5 
Not too valuable 1 
Not at all valuable - 
N/A - 
Don't know - 
Refused - 
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Table 74. Question I1b: “I would like you to rate the value of different program 
components in helping your organization improve its energy performance. Thinking about 
your overall experience with program support in forming a cross-functional team within 
your firm, would you say this component was very valuable, somewhat valuable, not too 


valuable, or not at all valuable?” 


Response Frequency 
(n=9) 


Very valuable 3 
Somewhat valuable 5 
Not too valuable 1 
Not at all valuable - 
N/A - 
Don't know - 
Refused - 


 
Table 75. Question I1c: “I would like you to rate the value of different program components 
in helping your organization improve its energy performance. Thinking about your overall 
experience with program support in establishing or supporting benchmarking in Portfolio 


Manager, would you say this component was very valuable, somewhat valuable, not too 
valuable, or not at all valuable?” 


Response Frequency 
(n=9) 


Very valuable 6 
Somewhat valuable 3 
Not too valuable - 
Not at all valuable - 
N/A - 
Don't know - 
Refused - 


 







 


MPP Firm-Level Survey Frequencies  27 


Table 76. Question I1d: “I would like you to rate the value of different program 
components in helping your organization improve its energy performance. Thinking about 
your overall experience with program support in developing an action plan, would you say 


this component was very valuable, somewhat valuable, not too valuable, or not at all 
valuable?” 


Response Frequency 
(n=9) 


Very valuable 8 
Somewhat valuable 1 
Not too valuable - 
Not at all valuable - 
N/A - 
Don't know - 
Refused - 


 
Table 77. Question I1e: “I would like you to rate the value of different program components 
in helping your organization improve its energy performance. Thinking about your overall 
experience with program support in setting energy performance goals, would you say this 


component was very valuable, somewhat valuable, not too valuable, or not at all valuable?” 


Response Frequency 
(n=9) 


Very valuable 8 
Somewhat valuable 1 
Not too valuable - 
Not at all valuable - 
N/A - 
Don't know - 
Refused - 


 







 


MPP Firm-Level Survey Frequencies  28 


Table 78. Question I1f: “I would like you to rate the value of different program components 
in helping your organization improve its energy performance. Thinking about your overall 


experience with program support in receiving building technical scoping, identifying 
opportunities and engineering training, would you say this component was very valuable, 


somewhat valuable, not too valuable, or not at all valuable?” 


Response Frequency 
(n=9) 


Very valuable 8 
Somewhat valuable 1 
Not too valuable - 
Not at all valuable - 
N/A - 
Don't know - 
Refused - 


 
Table 79. Question I1g: “I would like you to rate the value of different program components 
in helping your organization improve its energy performance. Thinking about your overall 


experience with program support in reviewing progress toward your plans and energy 
performance goal, would you say this component was very valuable, somewhat valuable, not 


too valuable, or not at all valuable?” 


Response Frequency 
(n=9) 


Very valuable 6 
Somewhat valuable 3 
Not too valuable - 
Not at all valuable - 
N/A - 
Don't know - 
Refused - 
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Table 80. Question I1h: “I would like you to rate the value of different program 
components in helping your organization improve its energy performance. Thinking about 
your overall experience with program support in reporting and communicating energy and 
cost savings with owners or external stakeholders, would you say this component was very 


valuable, somewhat valuable, not too valuable, or not at all valuable?” 


Response Frequency 
(n=9) 


Very valuable 6 
Somewhat valuable 3 
Not too valuable - 
Not at all valuable - 
N/A - 
Don't know - 
Refused - 


 
Table 81. Question I1i: “I would like you to rate the value of different program components 
in helping your organization improve its energy performance. Thinking about your overall 
experience with program support in connecting with utility staff and use incentives, would 
you say this component was very valuable, somewhat valuable, not too valuable, or not at 


all valuable?” 


Response Frequency 
(n=9) 


Very valuable 5 
Somewhat valuable 2 
Not too valuable 2 
Not at all valuable - 
N/A - 
Don't know - 
Refused - 


 
Table 82. Question I2a: “Can you tell me the reasons you said that establishing a 


management supported mission statement or vision for energy efficiency were not very 
valuable components of the program?” 


Response Frequency 
(n=1) 


Never really finalized that piece of it, but it was still successful 1 
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Table 83. Question I2b: “Can you tell me the reasons you said that forming a cross-
functional team within your firm were not very valuable components of the program?” 


Response Frequency 
(n=1) 


We just are not a big organization 1 
 


Table 84. Question I2c: “Can you tell me the reasons you said that connecting with utility 
staff and use incentives were not very valuable components of the program?” 


Response Frequency 
(n=2) 


We didn't ask for that and it just didn't happen, I'm not sure why 1 
We didn't make many connections for rebates 1 
 


Table 85. Question I3: “Are there other components or assistance you received from the 
program that you found valuable?” 


Response Frequency 
(n=9) 


Yes, Specify: Focus on all components for a full overview of the building 1 
Yes, Specify: Having a resource; someone we could talk through things was 
very valuable. A resource to guide us 


1 


Yes, Specify: Talking through issues with John Sulkily He was very helpful 1 
Yes, Specify: The creativity solutions and ability to brainstorm ideas and the 
Road Map was very helpful 


1 


Yes, Specify: Staff support 1 
No 3 
Don't know - 
Refused 1 
 
Table 86. Question I4: “Have you attended other professional seminars and workshops on 


energy management offered by different organizations that you found helpful?” 


Response Frequency 
(n=9) 


Yes, Specify: BOMA, Green Build 1 
Yes, Specify: Green Build and Living Future 1 
Yes, Specify: I go to USGBC Green build every year they offer 
quite a few workshops 


1 


Yes, Specify: with Portland General Elect Provides training 1 
Yes, Specify: green steps organization 1 
Yes, Specify: sustainability conf 1 
No 2 
Don't know - 
Refused 1 
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Table 87. Question I5: “What tools provided by the Market Partners Program were most 
useful in understanding and improving your company’s energy performance?” 


Response Frequency 
(n=9) 


Brought an engineer to look at the buildings and communicated effectively and 
having the regular meetings with better bricks kept us on track and accountability 


1 


Energy evaluation, night walks, additional resources for additional specific building 
operations 


1 


Goal setting and training 1 
Talking about it, brainstorming 1 
Goal setting 1 
Goal setting documentation guidelines 1 
The whole thing was help full 1 
Don't know 1 
Refused 1 
 


Table 88. Question I6: “What other tools, information, or training can NEEA and 
BetterBricks offer to motivate commercial real estate owners and managers to adopt 


Strategic Energy Management?” 


Response Frequency 
(n=9) 


Continue try to get managers and owners to understand the financial benefit; 
that capital investment is worthwhile 


1 


ENERGY STAR and benchmarking and the training was very helpful. I can’t 
think of anything else 


1 


Greater, more detail on how to present projects to owners 1 
Just continue to be a conduit for information 1 
Resources in training and information on new resources available 1 
The competition is doing individual participant collaborative participation 1 
To have the city come out more and point out what could be done differently. 
Green is the new black hard to keep up with it, it is changing so much so fast 


1 


None 2 
Don't know - 
Refused - 
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Table 89. Question I7: “What tools or strategies should be included in the Market Partners 
Program to encourage more coordination between property managers and building 


engineers or operators?” 


Response Frequency 
(n=9) 


An easy way that pencils so everyone is on the same page 1 
Cross-functional team or creating a team for environment 1 
Getting us together, open dialog form 1 
Incentivizing building operators is not done in our organization. It could be discussed 
more; it’s important. Not all of our operators have access to more information 


1 


More technical training for property mgr from engineers 1 
Don't know 4 
Refused - 
 


Table 90. Question J1: “What motivated your company to participate in the Market 
Partners Program? 


Response Frequency* 
(n=9) 


To stay competitive in the industry 2 
To attract or retain tenants - 
To meet our energy performance goals 2 
Save energy and money through reducing operating costs 3 
To increase long-term asset value - 
To increase value delivered to our owners - 
Other: Meeting with the utility co 1 
Other: They offer more to our client and sell the value 1 
Other: We are a member of Seattle 20 30 District 1 
Don't know - 
Refused - 
* Multiple responses allowed 


 
Table 91. Question J2: “Before participating in this program, how active was your company 


in managing energy?” 


Response Frequency 
(n=9) 


Very active 1 
Somewhat active 6 
Not too active 1 
Not active at all 1 
Don't know - 
Refused - 
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Table 92. Question J3: “Did your company participate in other utility-sponsored energy-
efficiency programs before participating in NEEA’s Market Partners Program?” 


Response Frequency 
(n=6) 


Energy-efficient equipment 1 
Energy assessment - 
Renewable energy incentive - 
Energy events and education - 
Other: Avista rebate program 1 
Other: BetterBricks in 2009 1 
Other: BetterBricks 1 
Other: ENERGY STAR 1 
Other: LEED, ENERGY STAR 1 
Don't know - 


 
Table 93. Question J4: “Do you plan to participate in utility-sponsored energy-efficiency 


programs more often in the future as a result of your participation in the Market Partners 
Program?” 


Response Frequency 
(n=9) 


Yes 9 
No - 
Don't know - 
Refused - 


 
Table 94. Question J5: “How many of the projects implemented through NEEA’s assistance 


do you think would have been implemented in the absence of the Market Partners 
Program? Would you say all, most, some, or none of the projects?” 


Response Frequency 
(n=9) 


All - 
Most - 
Some 9 
None - 
Don't know - 
Refused - 
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Table 95. Question J6: “What are your reasons for saying that?” 


Response Frequency 
(n=9) 


Awareness 1 
Involved with other programs 1 
Some of the stuff is based on equip life and the new equipment it is replaced with 1 
The ones more specific to the energy management for HVAC 1 
The property mgr and build tech implement the projects that are easy to change. We 
would do any way, but the creative way BetterBricks looks at the buildings 
differently without spending capital was very valuable 


1 


We have a few people that had implemented things in the past and would have 
continued too 


1 


We were not aware issues existed 1 
We were not aware of everything out there 1 
Sold one building 1 
Don't know - 
Refused - 
 


Table 96. Question J7: “What more would your company like to be doing to manage 
energy?” 


Response Frequency 
(n=9) 


Continue creative management team: and as technology changes, so does energy 1 
Encourage better sensitivity from tenants on how they consume energy in the 
building, such as the choices they make in data centers (upgrade equipment for lower 
temps in the data processing room, older equip upgraded to newer energy-efficient 
equipment) 


1 


Expand BetterBricks to other buildings like commercial 1 
Have more staff training, capital resources, required internal reporting 1 
To continue to keep up-to-date, and keep on looking for new ways 1 
Use the list they gave us replace items with more efficient ones 1 
We want to continue to show our client that energy management is financially pliable 
and makes financial sense 


1 


Nothing more 1 
Don't know 1 
Refused - 
 







 


MPP Firm-Level Survey Frequencies  35 


Table 97. Question K1: “What would you say are the main benefits to your organization 
resulting from your firm’s participation in the Market Partners Program?” 


Response Frequency* 
(n=9) 


No benefits - 
Attractive to tenants; higher occupancy rate 2 
Attractive to owners 1 
Energy savings 6 
Environmental benefits - 
Increased occupant comfort - 
Lower energy bill; saved money, reduced operating costs 2 
Lower maintenance costs 2 
More effective organization across roles 2 
Marketing benefits 3 
Other: Show leaderships to our clients and competitors 1 
Other: tracking tools 1 
Don't know - 
Refused - 


* Multiple responses allowed 
 


Table 98. Question K2: “Are there any other benefits besides saving energy that you have 
seen from implementing Strategic Energy Management?” 


Response Frequency* 
(n=9) 


No - 
Attractive to tenants; higher occupancy rate 6 
Environmental benefits - 
Increased occupant comfort 1 
Lower maintenance costs 4 
Marketing benefits 3 
Other: A willingness to do more sustainability reduction 1 
Other: It helps us focus on sustainability and recycling 1 
Don't know - 
Refused - 


* Multiple responses allowed 
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Table 99. Question K3: “What would you say are the challenges to adopting Strategic 
Energy Management?” 


Response Frequency* 
(n=9) 


Age/condition of buildings - 
Budget limitations 3 
Not a high enough return on investment - 
Funding competition from other company priorities 1 
High initial cost 1 
Lack of knowledgeable staff to support energy-efficiency best practices 2 
Lack of staff time to dedicate to energy-efficiency training or implementation 1 
Lack of technical knowledge about energy-efficiency best practices - 
Lack or inadequate resources, approaches, or tools tailored to the commercial real 
estate industry 


- 


Long payback period - 
No challenges 1 
Other: For older buildings it is difficult to ask for cap investment. And the ROI is 
low. Working with utility co on getting rebates or finding new ones 


1 


Other: Organization capacity; we don't have the people in place to implement plans 1 
Don't know - 
Refused - 
* Multiple responses allowed 
 


Table 100. Question K4: “What do you see as the most significant challenge in adopting 
Strategic Energy Management?” 


Response Frequency 
(n=2) 


Age/condition of buildings - 
Budget limitations - 
Not a high enough return on investment - 
Funding competition from other company priorities - 
High initial cost - 
Lack of knowledgeable staff to support energy efficiency best practices - 
Lack of staff time to dedicate to energy efficiency training or implementation - 
Lack of technical knowledge about energy efficiency best practices - 
Lack or inadequate resources, approaches, or tools tailored to the commercial real 
estate industry 


- 


Long payback period - 
Other: Funding and organization 1 
Other Time and resources 1 
Don't know - 
Refused - 
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Table 101. Question K5a: “Please tell me the extent of assistance you received from NEEA 
and BetterBricks in the following areas. Did you receive a lot of assistance, some assistance, 
little assistance, or no assistance with Strategic Energy Management resources, approaches, 


or tools tailored to commercial office buildings?” 


Response Frequency 
(n=9) 


A lot of assistance 6 
Some assistance 3 
Little assistance - 
No assistance - 
Don't know - 
Refused - 


 
Table 102. Question K5b: “Please tell me the extent of assistance you received from NEEA 
and BetterBricks in the following areas. Did you receive a lot of assistance, some assistance, 
little assistance, or no assistance with a cost-effective system to track and manage energy for 


a whole-building?” 


Response Frequency 
(n=9) 


A lot of assistance 4 
Some assistance 3 
Little assistance 1 
No assistance 1 
Don't know - 
Refused - 


 
Table 103. Question K5c: “Please tell me the extent of assistance you received from NEEA 


and BetterBricks in the following areas. Did you receive a lot of assistance, some assistance, 
little assistance, or no assistance with communicating and promoting successes with 


Strategic Energy Management?” 


Response Frequency 
(n=9) 


A lot of assistance 6 
Some assistance 3 
Little assistance - 
No assistance - 
Don't know - 
Refused - 
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Table 104. Question K5d: “Please tell me the extent of assistance you received from NEEA 
and BetterBricks in the following areas. Did you receive a lot of assistance, some assistance, 


little assistance, or no assistance with training staff to implement energy performance 
improvement activities?” 


Response Frequency 
(n=9) 


A lot of assistance 7 
Some assistance 2 
Little assistance - 
No assistance - 
Don't know - 
Refused - 


 
Table 105. Question K6: “What could NEEA/BetterBricks do to help your company 


overcome challenges to adopting Strategic Energy Management practices?” 


Response Frequency 
(n=9) 


Continue to be a conduit to connecting us with good companies to help 
the business with energy efficiency 


1 


Continue to publicize the need and the possibilities in SEM so our 
clients can recognize it 


1 


Continuing Education 1 
Helping mgrs put together projects or proposals to present to/or pitch to 
owners 


1 


Training staff 1 
Nothing 4 
Don't know - 
Refused - 
 


Table 106. Question L1: “When considering energy-efficiency projects, is your company’s 
requirement for return-on-investment less stringent, more stringent, or the same as for 


other capital investments?”  


Response Frequency 
(n=9) 


Less stringent 2 
More stringent 3 
The same 3 
Don't know 1 
Refused - 
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Table 107. Question M1: “Do you have any other feedback about the Market Partners 
Program that we can provide to NEEA?”  


Response Frequency 
(n=9) 


Drive companies forward and take on more efficiency projects 1 
Great experience 1 
I was so impressed with quality and open-mindness to conserving energy 1 
It was extremely helpful and a great value; we're appreciative even though we didn't 
make the progress we had hoped 


1 


Valuable program 1 
Very good program need to meet more frequently 1 
Your staff went the extra mile almost to the point of bugging but in a good way 1 
No feedback 2 
Don't know - 
Refused - 
 


Table 108. Question M2: “The program team would like to follow up with you later this 
year and on an annual basis to gain updates on your progress and continue to measure your 


energy savings. Would that be acceptable?”  


Response Frequency 
(n=9) 


Yes 9 
No - 
Don't know - 
Refused - 


 







Estimating 2013 Savings, December 2014  


Cadmus - 46 - 


Appendix F. Market Partners Program Building-Level Survey 
Frequencies 
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Appendix F: MPP Building Survey Frequencies 
 


Table 1. Question B1: “How long have you been with [COMPANY]?” 


Response Frequency 
(n=5) 


Less than 1 year 1 
1 to less than 3 years 1 
3 to less than 5 years 1 
More than 5 years 2 
Don't know - 
Refused - 


 
Table 2. Question B2: “Our records show your role is [TITLE]. Is this correct?” 


Response 
Frequency 


(n=5) 
Yes 5 
No - 


 
Table 3. Question B3: “How long have you had the role of [TITLE]?” 


Response Frequency 
(n=5) 


Less than 1 year 2 
1 to less than 3 years 1 
3 to less than 5 years - 
More than 5 years 2 
Don't know - 
Refused - 


 
Table 4. Question B4: “How do your job duties relate to energy performance at this building?” 


Response Frequency 
(n=5) 


I am in charge of all buildings energy performance, operation, and maintenance 1 
I look at the elect bill and make sure equipment is running efficiently and using 
efficient light fixtures 


1 


My job is to monitor energy efficiency for the building and look for better ways to 
conservation energy 


1 


Property manager analyze energy performance, and walk through 1 
Operating the digital control system for the HVAC unit and also identifying 
energy-saving projects like lighting and high-efficiency boilers 


1 


Energy champion/energy manager - 
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Table 5. Question D1: “Do you have an energy performance improvement goal for [BUILDING 
NAME]?” 


Response 
Frequency 


(n=5) 
Yes 3 
No 2 
Don't know - 
Refused - 


 
Table 6. Question D2: “What is the energy performance improvement goal?” 


Response 
Frequency 


(n=3) 
15% 1 
Just to continue improvements. 1 
An upgrade of the digital control system for the HVAC 
equipment. And upgrade lighting. And exterior window upgrade 


1 


We don't have a goal - 
Don't know - 
Refused - 


 
Table 7. Question D3: “When was this goal adopted and accepted by senior management?” 


Response Frequency 
(n=3) 


Jan-2009 1 
January 2014 1 
June 2011 1 
Has not been accepted by senior management - 
Don't know - 
Refused - 


 
Table 8. Question E1: “Our records show that you recently implemented these activities at 


[INSERT BUILDING NAME] [INSERT PRACTICE 1, PRACTICE2, AND PRACTICE3]. Is this 
correct?” 


Response Frequency 
(n=3) 


Yes, all correct 2 
No - 
Don't know 1 
Refused - 
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Table 9. Question E2: “Our records show that in previous years you implemented these operational 
best practices at [INSERT BUILDING NAME] [INSERT BEHAVIOR1, BEHAVIOR2, AND 


BEHAVIOR3]. Are these activities still in place?” 


Response Frequency 
(n=5) 


Yes, all still in place 4 
No - 
Don't know 1 
Refused - 


 


Table 10. Question E3: “What activities have you identified to help improve energy performance in 
this building in the next six months? These could include all things related to energy such as capital 


purchases, capital improvements, operations and maintenance changes, training, certifications, 
other behavioral change efforts, and/or third-party service provider proposals/projects.” 


Response Frequency* 
(n=5) 


None - 
Efficient equipment 1 
Maintenance changes - 
Trainings and certifications - 
Energy tracking tools 1 
Installed or improved heating or cooling controls - 
Other heating or cooling changes [SPECIFY:] - 
Changed lighting timing; installed occupancy sensors - 
Installed LED parking lot lights 1 
Other lighting projects [SPECIFY:] - 
Other: BetterBricks energy performance checklists 1 
Don't know 2 
Refused - 
* Multiple responses allowed  


 
Table 11. Question E4: “Has your firm taken action to conduct outreach, education, or to challenge 


tenants to improve energy performance?” 


Response Frequency 
(n=5) 


Yes 5 
No - 
Don't know - 
Refused - 
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Table 12. Question E5: “We are aware that the Market Partner Program documents your energy 
management activities. Does someone at your building also document energy management activities 


internally?” 


Response Frequency 
(n=5) 


Yes, we document all the activities internally 3 
NEEA documented all the practices and shared 
their documentation with our company 


2 


Something else [SPECIFY:] - 
Don't know - 
Refused - 


 
Table 13. Question E6: “How did you or your colleagues document the activities?” 


Response Frequency* 
(n=3) 


Email 1 
Website - 
Newsletter - 
Company meeting - 
Quarterly report - 
Other: ENERGY STAR 1 
Other: Operation manual/ property mgr. and 
engineering staff is shared 


1 


Other: Quotes and documents 1 
Don't know - 
Refused - 
* Multiple responses allowed  


 
Table 14. Question E7a: “Which of the following have you or your colleagues documented for your 


energy-efficiency activities at this building? Let’s start with a list and description of planned 
energy-efficiency activities. Has this been documented for all, most, some, or none of your energy-


efficiency activities?” 


Response Frequency 
(n=3) 


All 2 
Most 1 
Some - 
None - 
N/A - 
Don’t Know - 
Refused - 
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Table 15. Question E7b: “Which of the following have you or your colleagues documented for your 
energy-efficiency activities at this building? Let’s start with the staffing resources that you or your 


organization will need to conduct the activity; staffing resources include anyone who will be 
planning or implementing the activities. Has this been documented for all, most, some, or none of 


your energy-efficiency activities?” 


Response Frequency 
(n=3) 


All 1 
Most 1 
Some - 
None 1 
N/A - 
Don’t Know - 
Refused - 


 
Table 16. Question E7c: “Which of the following have you or your colleagues documented for your 


energy-efficiency activities at this building? Let’s start with the training resources that you will 
need. Has this been documented for all, most, some, or none of your energy-efficiency activities?” 


Response Frequency 
(n=3) 


All - 
Most 1 
Some 2 
None - 
N/A - 
Don’t Know - 
Refused - 


 
Table 17. Question E7d: “Which of the following have you or your colleagues documented for your 
energy-efficiency activities at this building? Let’s start with the capital resources that you will need. 


Has this been documented for all, most, some, or none of your energy-efficiency activities?” 


Response Frequency 
(n=3) 


All 1 
Most 1 
Some 1 
None - 
N/A - 
Don’t Know - 
Refused - 
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Table 18. Question E7e: “Which of the following have you or your colleagues documented for your 
energy-efficiency activities at this building? Let’s start with the timeframe of planned projects. Has 


this been documented for all, most, some, or none of your energy-efficiency activities?” 


Response Frequency 
(n=3) 


All 1 
Most 1 
Some 1 
None - 
N/A - 
Don’t Know - 
Refused - 


 
Table 19. Question E7f: “Which of the following have you or your colleagues documented for your 
energy-efficiency activities at this building? Let’s start with the expected impacts and/or benefits of 


the energy-efficiency activity. Has this been documented for all, most, some, or none of your 
energy-efficiency activities?” 


Response Frequency 
(n=3) 


All 1 
Most - 
Some 2 
None - 
N/A - 
Don’t Know - 
Refused - 


 
Table 20. Question F1: “Are you or someone else at your building a designated ‘energy manager’ or 


‘energy champion’?” 


Response Frequency 
(n=5) 


Yes 3 
No 2 
Don't know - 
Refused - 
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Table 21. Question F2: “Do you have an energy team that meets regularly or is energy discussed as 
part of other regular meetings such as operations or sustainability?” 


Response 
Frequency 


(n=5) 
Yes 3 
No 2 
Don't know - 
Refused - 


 
Table 22. Question F3a: “I’m going to read a list of energy-related activities. Please tell me which 
ones your staff are engaged in. Updating the Portfolio Manager account with monthly energy use 


(benchmarking?” 


Response Frequency 
(n=5) 


Yes 3 
No 2 
N/A - 
Don’t Know - 
Refused - 


 
Table 23. Question F3b: “I’m going to read a list of energy-related activities. Please tell me which 


ones your staff are engaged in. Identifying opportunities to improve operations?” 


Response Frequency 
(n=5) 


Yes 5 
No - 
N/A - 
Don’t Know - 
Refused - 


 
Table 24. Question F3c: “I’m going to read a list of energy-related activities. Please tell me which 


ones your staff are engaged in. Conducting nightwalks?” 


Response Frequency 
(n=5) 


Yes 4 
No 1 
N/A - 
Don’t Know - 
Refused - 
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Table 25. Question F3d: “I’m going to read a list of energy-related activities. Please tell me which 
ones your staff are engaged in. Budgeting for capital improvements in the building?” 


Response 
Frequency 


(n=5) 
Yes 5 
No - 
N/A - 
Don’t Know - 
Refused - 


 
Table 26. Question F3e: “I’m going to read a list of energy-related activities. Please tell me which 


ones your staff are engaged in. Engaging tenants in ways to save energy?” 


Response Frequency 
(n=5) 


Yes 3 
No 2 
N/A - 
Don’t Know - 
Refused - 


 


Table 27. Question F3f: “I’m going to read a list of energy-related activities. Please tell me which 
ones your staff are engaged in. Pursuing ENERGY STAR Certification?” 


Response 
Frequency 


(n=5) 
Yes 4 
No 1 
N/A - 
Don’t Know - 
Refused - 


 
Table 28. Question F3g: “I’m going to read a list of energy-related activities. Please tell me which 


ones your staff are engaged in. Measuring energy savings?” 


Response Frequency 
(n=5) 


Yes 4 
No 1 
N/A - 
Don’t Know - 
Refused - 
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Table 29. Question F3h: “I’m going to read a list of energy-related activities. Please tell me which 
ones your staff are engaged in. Reporting on energy savings?” 


Response 
Frequency 


(n=5) 
Yes 3 
No 2 
N/A - 
Don’t Know - 
Refused - 


 
Table 30. Question F4: “Do you know if your company has allocated any additional resources for 


energy efficiency or energy management?” 


Response Frequency 
(n=5) 


Yes, our company allocates additional resources 1 
No 3 
Don't know 1 
Refused - 


 
Table 31. Question F4a: “Please describe the additional resources allocated for energy efficiency.” 


Response Frequency 
(n=1) 


Capital expenditure in the form of budget line items 1 
 
Table 32. Question G1: “Is progress toward your energy performance goal communicated to senior 


management on a regular basis?” 


Response Frequency 
(n=3) 


Yes 3 
No - 
Plan to in the future - 
Don't know - 
Refused - 


 







 


MPP Building-Level Survey Frequencies  10 


Table 33. Question G2: “How frequently are updates provided for management about the progress 
your building is making with regards to its energy performance?” 


Response 
Frequency 


(n=3) 
Daily - 
Weekly - 
Monthly 1 
Quarterly 2 
Twice a year - 
Annually - 
Never provide updates - 
Whenever they are needed; no set 
schedule or timeline 


- 


Other [SPECIFY:__________] - 
Don't know - 
Refused - 


 
Table 34. Question G3: “How are these updates shared with the building?” 


Response Frequency* 
(n=3) 


Email 2 
Website - 
Mailing - 
Company meeting, presentation 2 
Open house presentation - 
Budget report 1 
Other [SPECIFY:__________] - 
Don't know - 
Refused - 
* Multiple responses allowed  


 
Table 35. Question G4a: “Which of the following items do updates for management include? Do 


they include an update about actual performance measured against the goal?” 


Response Frequency 
(n=3) 


Yes 3 
No - 
N/A - 
Don't know - 
Refused - 
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Table 36. Question G4b: “Which of the following items do updates for management include? Do 
they include the effectiveness of each activity on improving energy performance?” 


Response 
Frequency 


(n=3) 
Yes 3 
No - 
N/A - 
Don't know - 
Refused - 


 
Table 37. Question G4c: “Which of the following items do updates for management include? Do 


they include whether the staffing, training, or capital resources allocated were sufficient to perform 
the practice or reach the energy performance improvement goals for the building?” 


Response Frequency 
(n=3) 


Yes 2 
No 1 
N/A - 
Don't know - 
Refused - 


 
Table 38. Question G4d: “Which of the following items do updates for management include? Do 


they include changes to goals or metrics?” 


Response Frequency 
(n=3) 


Yes 2 
No 1 
N/A - 
Don't know - 
Refused - 


 
Table 39. Question G4e: “Which of the following items do updates for management include? Do 


they include progress updates on implementation of previously approved energy projects?” 


Response Frequency 
(n=3) 


Yes 3 
No - 
N/A - 
Don't know - 
Refused - 
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Table 40. Question G4f: “Which of the following items do updates for management include? Do 
they include presentation of proposed projects and their potential benefits, for approval by 


management?” 


Response Frequency 
(n=3) 


Yes 3 
No - 
N/A - 
Don't know - 
Refused - 


 
Table 41. Question H1: “Now I’d like to talk about current outcomes of your energy-efficiency 


activities. Has your company improved its energy performance as much as expected?” 


Response Frequency 
(n=5) 


Yes 3 
No 1 
Don't know 1 
Refused - 


 
Table 42. Question H1a: “Are you on track to meet your energy performance goals?” 


Response Frequency 
(n=1) 


Yes 1 
No - 
Don't know - 
Refused - 


 
Table 43. Question H2: “How helpful do you think the planned activities in the BetterBricks 


scoping report have been in helping you improve your energy performance?” 


Response Frequency 
(n=5) 


Very helpful 2 
Somewhat helpful 3 
Not too helpful - 
Not helpful at all - 
Don't know - 
Refused - 
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Table 44. Question H3: “Did you have enough staffing, training, and capital resources to improve 
your energy performance as much as you intended?” 


Response 
Frequency 


(n=5) 
Yes 3 
No 2 
Don't know - 
Refused - 


 


Table 45. Question H3a: “Please explain which resources were less available than planned?” 


Response Frequency 
(n=2) 


Capital 1 
Funding 1 


 
Table 46. Question I1: “How familiar are you with Building Operator Certification training offered 


by NEEA?” 


Response Frequency 
(n=5) 


Very familiar 1 
Somewhat familiar 2 
Not too familiar 1 
Not at all familiar 1 
Don't know - 
Refused - 


 
Table 47. Question I2: “Have you attended Building Operator Certification training offered by 


NEEA?” 


Response Frequency 
(n=4) 


Yes 1 
No 3 
Don't know - 
Refused - 


 
Table 48. Question I2a: “Are you aware of other staff at your company attending the NEEA 


training?” 


Response Frequency 
(n=3) 


Yes 1 
No 2 
Don't know - 
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Table 49. Question I3: “What was the most valuable aspect of the Building Operator Certification 
training?” 


Response 
Frequency 


(n=1) 
The lighting elect and more were covered but most valuable was interrelated panorama 
of practices. Most valuable would be the overall training on fundamentals 


1 


Don't know - 
Refused - 
 
Table 50. Question I4: “Have you attended other professional seminars and workshops offered by 


different organizations that you found helpful?” 


Response Frequency 
(n=5) 


Yes 4 
No 1 
Don't know - 
Refused - 


 
Table 51. Question I5: “What tools or seminars and workshops can NEEA offer to motivate 
building engineers, operators, or facility managers to adopt energy management activities?” 


Response Frequency 
(n=5) 


Energy efficiency ones, case study related seminars 1 
Getting people interested 1 
Lighting and HVAC operations seminars 1 
None - 
Don't know 2 
Refused - 


 
Table 52. Question I6: “What tools or strategies should be included in the Market Partners 


Program to encourage more coordination between property managers and building engineers or 
operators?” 


Response Frequency 
(n=5) 


Managers need to take the LEED in coordination. The 
resources are there, we just need to take advantage of them 


1 


No cost in with implementing recommendations 1 
Offer classes or e mail class- variety of classes 1 
Don't know 2 
Refused - 
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Table 53. Question I7a: “I’m going to ask some questions about the value of different Market 
Partners Program components in helping you reduce energy usage. Thinking about your overall 


experience with program support in Portfolio Manager account set up and benchmarking support, 
would you say this component was very valuable, somewhat valuable, not too valuable, or not at all 


valuable?” 


Response Frequency 
(n=5) 


Very valuable - 
Somewhat valuable 4 
Not too valuable 1 
Not at all valuable - 
N/A - 
Don't know - 
Refused - 


 
Table 54. Question I7b: “I’m going to ask some questions about the value of different Market 


Partners Program components in helping you reduce energy usage. Thinking about your overall 
experience with program support in developing an action plan, would you say this component was 


very valuable, somewhat valuable, not too valuable, or not at all valuable?” 


Response Frequency 
(n=5) 


Very valuable 3 
somewhat valuable 2 
not too valuable - 
not at all valuable - 
N/A - 
Don't know - 
Refused - 


 
Table 55. Question I7c: “I’m going to ask some questions about the value of different Market 


Partners Program components in helping you reduce energy usage. Thinking about your overall 
experience with program support in setting energy performance goals, would you say this 


component was very valuable, somewhat valuable, not too valuable, or not at all valuable?” 


Response Frequency 
(n=3) 


Very valuable 1 
somewhat valuable 2 
not too valuable - 
not at all valuable - 
N/A - 
Don't know - 
Refused - 
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Table 56. Question I7d: “I’m going to ask some questions about the value of different Market 
Partners Program components in helping you reduce energy usage. Thinking about your overall 
experience with program support in engineering coaching or training (one-on-one’s or seminars, 


would you say this component was very valuable, somewhat valuable, not too valuable, or not at all 
valuable?” 


Response Frequency 
(n=5) 


Very valuable 2 
somewhat valuable 3 
not too valuable - 
not at all valuable - 
N/A - 
Don't know - 
Refused - 


 
Table 57. Question I7e: “I’m going to ask some questions about the value of different Market 


Partners Program components in helping you reduce energy usage. Thinking about your overall 
experience with program support in documenting energy-related activities taken, would you say 
this component was very valuable, somewhat valuable, not too valuable, or not at all valuable?” 


Response Frequency 
(n=5) 


Very valuable 3 
somewhat valuable 1 
not too valuable 1 
not at all valuable - 
N/A - 
Don't know - 
Refused - 


 
Table 58. Question I7f: “I’m going to ask some questions about the value of different Market 


Partners Program components in helping you reduce energy usage. Thinking about your overall 
experience with program support in measuring energy and cost savings, would you say this 
component was very valuable, somewhat valuable, not too valuable, or not at all valuable?” 


Response Frequency 
(n=5) 


Very valuable 2 
somewhat valuable 3 
not too valuable - 
not at all valuable - 
N/A - 
Don't know - 
Refused - 
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Table 59. Question I7g: “I’m going to ask some questions about the value of different Market 
Partners Program components in helping you reduce energy usage. Thinking about your overall 


experience with program support in reporting on progress, would you say this component was very 
valuable, somewhat valuable, not too valuable, or not at all valuable?” 


Response Frequency 
(n=5) 


Very valuable 3 
somewhat valuable 1 
not too valuable - 
not at all valuable - 
N/A 1 
Don't know - 
Refused - 


 
Table 60. Question I7h: “I’m going to ask some questions about the value of different Market 


Partners Program components in helping you reduce energy usage. Thinking about your overall 
experience with program support in ENERGY STAR certification support, would you say this 


component was very valuable, somewhat valuable, not too valuable, or not at all valuable?” 


Response Frequency 
(n=5) 


Very valuable 2 
somewhat valuable 1 
not too valuable 1 
not at all valuable - 
N/A 1 
Don't know - 
Refused - 


 
Table 61. Question I8a: “Can you tell me the reasons you said that Portfolio Manager account set 


up and benchmarking support were not very valuable components of the program?” 


Response Frequency 
(n=1) 


In my situation it is minimal 1 
 


Table 62. Question I8b: “Can you tell me the reasons you said that documenting energy-related 
activities taken were not very valuable components of the program?” 


Response Frequency 
(n=1) 


With this being the only thing involved, it was not a 
benefit. Just didn't need it or use it 


1 
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Table 63. Question I8c: “Can you tell me the reasons you said that ENERGY STAR certification 
support were not very valuable components of the program?” 


Response 
Frequency 


(n=1) 
To me in my situation is minimal 1 


 
Table 64. Question J1: “Did your company conduct any major building upgrades at [BUILDING 
NAME, ADDRESS] within the last two years? These upgrades are not necessarily energy related 


but could impact energy use.” 


Response Frequency 
(n=5) 


Yes 2 
No 3 
Don't know - 
Refused - 


 
Table 65. Question J1a: “Could you describe the type of upgrades?” 


Response Frequency 
(n=2) 


Building size increased or decreased - 
Remodeled floor - 
Upgraded heating or cooling system 2 
Building shell updates; doors, windows, roof - 
Cosmetic changes; carpet, paint) - 
Other [SPECIFY: ______________] - 
Don't know - 
Refused - 


 
Table 66. Question J2: “Before participating in the Market Partners Program, how active was this 


building in managing energy?” 


Response Frequency 
(n=5) 


Very active 1 
Somewhat active - 
Not too active 1 
Not active at all 2 
Don't know 1 
Refused - 
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Table 67. Question J3: “Did this building participate in other utility-sponsored energy-efficiency 
rebate programs before participating in NEEA’s Market Partners Program?” 


Response 
Frequency 


(n=5) 
Yes 2 
No 1 
Don't know 2 
Refused - 


 
Table 68. Question J3a: “What type of rebate program was it?” 


Response 
Frequency 


(n=2) 
Energy-efficient equipment 1 
Energy assessment - 
Renewable energy incentive - 
Energy events and education - 
Other: Idaho Power lighting program 1 
Don't know - 


 


Table 69. Question J4: “What more would your company like to be doing to manage energy at this 
building?” 


Response Frequency 
(n=5) 


To have a web-based HVAC control system 1 
We could update some of the HVAC controls 
and replace more of the outdated lighting 


1 


We would like to track historical energy usage 1 
Nothing more 1 
Don't know 1 
Refused - 
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Table 70. Question K1: “What would you say are the main benefits to your organization resulting 
from your building’s participation in the Market Partners Program?” 


Response 
Frequency* 


(n=5) 
Attractive to tenants; higher occupancy rate - 
Energy savings 3 
Environmental benefits 1 
Increased occupant comfort - 
Lower energy bill; saved money, reduced operating costs 2 
Lower maintenance costs - 
Marketing benefits - 
Other: Identifying projects 1 
ENERGY STAR 1 
Don't know - 
Refused - 
* Multiple responses allowed  


 
Table 71. Question K2: “Are there any other benefits besides saving energy that you have seen from 


the program?” 


Response Frequency* 
(n=5) 


No 1 
Attractive to tenants; higher occupancy rate 2 
Environmental benefits - 
Increased occupant comfort - 
Lower maintenance costs 2 
Marketing benefits - 
Other: It is informative and educational It gives us things to think about 1 
Don't know - 
Refused - 
* Multiple responses allowed  
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Table 72. Question K3: “What would you say are the challenges to adopting Strategic Energy 
Management?” 


Response 
Frequency* 


(n=5) 
Age/condition of building - 
Budget limitations 1 
Not a high enough return on investment - 
Funding competition from other company priorities - 
High initial cost 3 
Lack of staff time to dedicate to pursuing energy-efficiency upgrades 1 
Lack of technical knowledge about energy-efficiency equipment - 
Lack or inadequate resources, approaches, or tools tailored to the 
commercial real estate industry 


- 


Long payback period 1 
Other [SPECIFY:____________] - 
Don't know - 
Refused - 
* Multiple responses allowed  


 
Table 73. Question K4: “What do you see as the most significant challenge in adopting Strategic 


Energy Management?” 


Response Frequency 
(n=1) 


Age/condition of building - 
Budget limitations - 
Not a high enough return on investment - 
Funding competition from other company priorities - 
High initial cost 1 
Lack of staff time to dedicate to pursuing energy-efficiency upgrades - 
Lack of technical knowledge about energy-efficiency equipment - 
Lack or inadequate resources, approaches, or tools tailored to the 
commercial real estate industry 


- 


Long payback period - 
Other [SPECIFY:____________] - 
Don't know - 
Refused - 
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Table 74. Question K5: “What could NEEA do to help your company overcome challenges to 
adopting Strategic Energy Management goals and practices?” 


Response 
Frequency 


(n=5) 
Help facilitate unique rebates that 
we might be not be aware of 


1 


Provide funding 1 
Nothing - 
Don't know 3 
Refused - 


 
Table 75. Question L1a: “Please tell me how important the following items are to you when 


planning energy-efficiency goals and practices. The first statement is net operating incomes for 
property. Is this very important, somewhat important, not very important, or not at all important 


when planning energy-efficiency goals and practices?” 


Response Frequency 
(n=5) 


Very Important 4 
Somewhat Important 1 
Not Very Important - 
Not at All Important - 
N/A - 
Don’t Know - 
Refused - 


 
Table 76. Question L1b: “Please tell me how important the following items are to you when 


planning energy-efficiency goals and practices. The first statement is company cash flow. Is this 
very important, somewhat important, not very important, or not at all important when planning 


energy-efficiency goals and practices?” 


Response 
Frequency 


(n=5) 
Very Important 4 
Somewhat Important 1 
Not Very Important - 
Not at All Important - 
N/A - 
Don’t Know - 
Refused - 
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Table 77. Question L1c: “Please tell me how important the following items are to you when 
planning energy-efficiency goals and practices. The first statement is asset value. Is this very 


important, somewhat important, not very important, or not at all important when planning energy-
efficiency goals and practices?” 


Response Frequency 
(n=5) 


Very Important 3 
Somewhat Important 2 
Not Very Important - 
Not at All Important - 
N/A - 
Don’t Know - 
Refused - 


 
Table 78. Question L1d: “Please tell me how important the following items are to you when 


planning energy-efficiency goals and practices. The first statement is total cost of adopting energy 
efficiency. Is this very important, somewhat important, not very important, or not at all important 


when planning energy-efficiency goals and practices?” 


Response Frequency 
(n=5) 


Very Important 4 
Somewhat Important 1 
Not Very Important - 
Not at All Important - 
N/A - 
Don’t Know - 
Refused - 


 
Table 79. Question L1e: “Please tell me how important the following items are to you when 
planning energy-efficiency goals and practices. The first statement is marketing and brand 
positioning. Is this very important, somewhat important, not very important, or not at all 


important when planning energy-efficiency goals and practices?” 


Response Frequency 
(n=5) 


Very Important 2 
Somewhat Important 3 
Not Very Important - 
Not at All Important - 
N/A - 
Don’t Know - 
Refused - 
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Table 80. Question L1f: “Please tell me how important the following items are to you when 
planning energy-efficiency goals and practices. The first statement is company profit. Is this very 


important, somewhat important, not very important, or not at all important when planning energy-
efficiency goals and practices?” 


Response Frequency 
(n=5) 


Very Important 3 
Somewhat Important 1 
Not Very Important 1 
Not at All Important - 
N/A - 
Don’t Know - 
Refused - 


 
Table 81. Question L2: “When considering energy-efficiency projects, is your company’s 


requirement for return-on-investment ROI) less stringent, more stringent, or the same as for other 
capital investments?” 


Response Frequency 
(n=5) 


Less stringent - 
More stringent 1 
The same 3 
Don't know 1 
Refused - 


 
Table 82. Question L3: “Does your building have a specific policy that says you should replace 


worn out equipment with high-efficiency equipment?” 


Response Frequency 
(n=5) 


Yes 3 
No policy 1 
No, but we have an informal policy 1 
Don't know - 
Refused - 


 
Table 83. Question M1: “Do you have any other feedback about the Market Partners Program that 


we can provide to NEEA?” 


Response Frequency 
(n=5) 


When engineers do the walk through, they need to put on a owner’s hat when they look at 
projects. When funding a project, the cost and pay back need to be considered 


1 


Don't know 4 
Refused - 
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Appendix G: Scoring Methodology per the CRE SEM Definition 
 


Table 1. Scoring Methodology for MPP 


SEM Element Survey Question(s) 


Level of SEM implementation 


Notes 


Explanation of 


“Some” 


Implementation 


Scoring 


Full Some None 


Adoption of 


management-


approved energy 


performance 


improvement goal 


at the firm, 


portfolio, and/or 


building level; 


D1. What is your energy 


performance improvement 


goal? 


D1b. Our records show that 


your company has adopted an 


energy performance 


improvement goal of 


[PORTFOLIO GOAL]. Is this 


correct?  


D1.1. [GOAL] 


OR  


D1b.1. (Yes) 


D1b.2. No and 


can correct the 


goal 


D1.1. [GOAL] OR  


D1b.1. (Yes) 


D1b.2. No and can correct the 


goal 


All other 


responses 


  This element receives a 


partial score if they 


have a goal but it was 


not yet adopted 


D6. Has the goal [INSERT 


GOAL FROM D1] been 


formally presented or 


accepted adopted by the 


organization? [DO NOT 


READ LIST] 


1. (Yes, 


presented and 


accepted)  


2. (Yes, presented only) 


3. (No, haven’t been 


presented or accepted) 


4. (Other 


[SPECIFY:_____________] )  


All other 


responses 


  


Documentation of 


planned activities 


to achieve the 


goal; 


E1. What actions have you 


identified to help improve 


energy performance in your 


company in the next six 


months? These could include 


all things related to energy 


such as capital purchases, 


capital improvements, 


operations and maintenance 


changes, training, 


one or more of 


2-15 


one or more of 2-15 All other 


responses 


  This element receives a 


partial score if they 


have identified 


practices but they 


haven't documented 


them. If NEEA's 


implementation team 


documented the 


practices, this is 


considered partial 
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SEM Element Survey Question(s) 


Level of SEM implementation 


Notes 


Explanation of 


“Some” 


Implementation 


Scoring 


Full Some None 


certifications, other 


behavioral change efforts, 


and/or third-party service 


provider proposals/projects. 


[DO NOT READ LIST; 


MULTIPLE RESPONSE; IF 


NEEDED: “We are only 


looking for types of projects 


you plan to implement, not 


specific details about these 


projects”] 


adoption because they 


are not yet doing it on 


their own. 


E4. We are aware that the 


Market Partner Program 


documents your energy 


management actions and 


practices. Does your company 


also document energy 


management activities 


internally? [RECORD ALL 


THAT APPLY] 


1. (Yes, we 


document all 


the practices 


internally) 


2. (NEEA documented all the 


practices and shared their 


documentation with our 


company) 


3. (Something else) 


All other 


responses 


  


Allocation of 


resources (staff, 


training or capital) 


towards the goal; 


F3. I’m going to read a list of 


energy-related activities. 


Please tell me if your 


organization has allocated 


staff, capital, or other 


resources to each one by 


answering YES or NO. By 


allocating staff resources we 


are referring to anyone who 


1. (Yes) on 


one or more 


  All other 


responses 


OR No partial score on this 


one. It's full 


implementation if they 


say "Yes" to F3 OR F5 
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SEM Element Survey Question(s) 


Level of SEM implementation 


Notes 


Explanation of 


“Some” 


Implementation 


Scoring 


Full Some None 


works with energy efficiency 


practices or activities even if 


that isn’t the only role they 


have with the company. 


[READ EACH AND AND 


RECORD 1 FOR YES, 2 


FOR NO; 96 FOR N/A, 98 


FOR DON’T KNOW, 99 


FOR REFUSED] 


[RANDOMIZE a-d] 


F5. Has your company 


allocated any additional 


resources for energy 


efficiency or energy 


management? 


1. (Yes)   All other 


responses 


Implementation of 


planned activities; 


MPP documentation from 


NEEA 


At least one 


activity was 


implemented 


during 2013 


 


OR 


 


Any response 


that meets the 


“Full” criteria 


for the 


“Allocation of 


Resources” 


element 


 No activities 


implemented 


during 2013 


 


AND 


 


Any response 


that meets the 


“None” 


criteria for the 


“Allocation of 


Resources” 


element 


 No partial score for this 


element because they 


have either 


implemented an 


activity or allocated 


resources or they have 


not. 
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SEM Element Survey Question(s) 


Level of SEM implementation 


Notes 


Explanation of 


“Some” 


Implementation 


Scoring 


Full Some None 


Regular reporting 


to management on 


progress towards 


goal(s) and 


effectiveness of 


SEM practices 


G1. Is progress toward your 


goal communicated to senior 


management on a regular 


basis?  


1. (Yes) 1. (Yes) 


3. (Plan to in the future) 


All other 


responses 


  Partial scores for: 


(1) G1 = 3 


(2) G1 = 1 AND G2 = 


8 


(3) G1 = 1 AND (G2 < 


8 OR G2 = 9 and it's a 


regular interval) AND 


(G4b = (No) AND G4c 


= (No) AND G4d = 


(No)) 


G2. How frequently are 


updates provided for 


management about the 


progress your building is 


making in reducing energy 


use? 


1. (Daily) 


2. (Weekly) 


3. (Monthly) 


4. (Quarterly) 


5. (Twice a 


year) 


6. (Annually) 


9. (Other) 


1. (Daily) 


2. (Weekly) 


3. (Monthly) 


4. (Quarterly) 


5. (Twice a year) 


6. (Annually) 


8. (Whenever they are 


needed; no set schedule or 


timeline) 


9. (Other) 


All other 


responses 


If Other, 


must be a 


regular 


interval 


for full 


adoption 


G4. Which of the following 


items do your management 


reviews include? Do they 


include … 


G4b (Yes) 


G4c (Yes) 


G4d (Yes) 


G4b (No), AND 


G4c (No), AND 


G4d (No) 


All other 


responses 


  


 Overall SEM implementation score 100% 20%-80% 0%     
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Table 2. MPP Results 


Firm 
Element 1 


Score 


Element 2 


Score 


Element 3 


Score 


Element 4 


Score 


Element 5 


Score 


Total SEM 


Adoption Score 


Firm 1 20% 20% 20% 20% 20% 100% 


Firm 3 20% 20% 20% 20% 0% 80% 


Firm 4 20% 20% 20% 20% 20% 100% 


Firm 5 20% 20% 20% 20% 20% 100% 


Firm 6 20% 0% 20% 20% 20% 80% 


Firm 7 0% 20% 20% 20% 20% 80% 


Firm 9 20% 20% 20% 20% 20% 100% 


Firm 10 20% 0% 20% 20% 20% 80% 


Firm 11 20% 20% 20% 20% 20% 100% 


 


  







 


CRE SEM Definition Scoring Method and Results 6 


Table 3. Scoring Methodology for OC 


SEM Element Survey Question(s) 
Level of SEM implementation 


Notes 
Explanation of 


“Some” Scoring Full Some None 


Adoption of 


management-


approved energy 


performance 


improvement 


goal at the firm, 


portfolio, and/or 


building level; 


D1. What is your building's 


energy performance goal to 


reduce energy? 


D1.1. [GOAL] D1.1. [GOAL] All other 


responses 


  This element 


receives a partial 


score if they have 


a goal but it was 


not yet adopted 
D2. When was this goal 


adopted and accepted by 


senior management? 


1. [RECORD GOAL ADOPTION 


DATE 


(MONTH/YEAR):_____________] 


All other 


responses 


All other 


responses 


  


Documentation 


of planned 


activities to 


achieve the goal; 


E2. What practices have you 


identified to help you reduce 


energy in this building in the 


next 6 months as a result of 


the Kilowatt Crackdown? 


one or more of 2-15 one or more of 2-


15 


All other 


responses 


  This element 


receives a partial 


score if they have 


identified practices 


but they haven't 


documented them. 


If NEEA's 


implementation 


team documented 


the practices, this 


is considered 


partial adoption 


because they are 


not yet doing it on 


their own. 


E4. We are aware that your 


Kilowatt Crackdown coach 


helped you document your 


plans through the Project 


Bank action plan. Does 


someone in your building 


also document energy 


management practices 


internally? 


1. (Yes, we document all the 


practices internally) 


2. (NEEA 


documented all 


the practices and 


shared their 


documentation 


with our 


company) 


3. (Something 


else) 


All other 


responses 


  


Allocation of 


resources (staff, 


training or 


capital) towards 


the goal; 


F3. I’m going to read a list of 


energy-related activities. 


Please tell me which ones 


you are aware that staff are 


engaged in, in this building? 


1. (Yes) on one or more   All other 


responses 


OR No partial score on 


this one. It's full 


implementation if 


they say "Yes" to 


F3 OR F4 


F4. Are you aware of whether 


there are any additional 


resources allocated for energy 


efficiency or energy 


management, other than what 


we’ve already discussed? 


1. (Yes)   All other 


responses 
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SEM Element Survey Question(s) 
Level of SEM implementation 


Notes 
Explanation of 


“Some” Scoring Full Some None 


Implementation 


of planned 


activities; 


E1. Your Project Bank action 


plan shows that you have 


planned or completed 


implementation of these 


practices or measures at 


[INSERT BUILDING 


NAME]. Were [INSERT 


PRACTICE1, PRACTICE2, 


AND PRACTICE3] 


implemented? 


1. (Yes, all correct) 


2. (No) to some practices 


 


OR 


 


Any response that meets the “Full”  


criteria for the SEM Element 


“Allocation of Resources” 


  2. (No) for all 


practices; All 


other 


responses 


 


AND 


 


Any response 


meeting the 


“None” 


criteria for the 


SEM Element 


“Allocation of 


Resources” 


not 


everyone 


had three 


practices 


to ask 


about 


Full adoption if 


the documentation 


is correct and all 


practices were 


planned or 


completed, or if 


resources were 


allocations. No 


partial adoption 


for this element 


because they have 


either 


implemented  


practices or 


allocated resources 


or they have not.  


Regular 


reporting to 


management on 


progress towards 


goal(s) and 


effectiveness of 


SEM practices 


G1. Is progress toward your 


goal communicated to senior 


management on a regular 


basis?  


1. (Yes) 1. (Yes) 


3. (Plan to in the 


future) 


All other 


responses 


  Partial scores for: 


(1) G1 = 3 


 


(2) G1 = 1 AND 


G2 = 8 


 


(3) G1 = 1 AND 


(G2 < 8 OR G2 = 


9 and it's a regular 


interval) AND 


(G4b = (No) AND 


G4c = (No) AND 


G4d = (No)) 


G2. How frequently are 


updates provided for 


management about the 


progress your building is 


making in reducing energy 


use? 


1. (Daily) 


2. (Weekly) 


3. (Monthly) 


4. (Quarterly) 


5. (Twice a  year) 


6. (Annually) 


9. (Other) 


1. (Daily) 


2. (Weekly) 


3. (Monthly) 


4. (Quarterly) 


5. (Twice a  year) 


6. (Annually) 


8. (Whenever they 


are needed; no set 


schedule or 


timeline) 


9. (Other) 


All other 


responses 


If Other, 


must be a 


regular 


interval 


for full 


adoption 


G4. Which of the following 


items do your management 


reviews include? Do they 


include … 


G4b (Yes), OR 


G4c (Yes), OR 


G4d (Yes) 


G4b (No), AND 


G4c (No), AND 


G4d (No) 


All other 


responses 


  


Overall SEM implementation score 100% 20%-80% 0%     
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Table 4. OC Results  


City Building ID 


Element Classification 


Element 1 Element 2 Element 3 Element 4 Element 5 
Total SEM 


Adoption Score 


SEM Adoption 


Classification 


Boise 


1 None Full Full Full None 60% Some 


2 None Full Full Full None 60% Some 


3 None Full Full Full Full 80% Some 


4 Full Full Full Full Full 100% Full 


Portland/ 


Vancouver 


5 Full Full Full Full Full 100% Full 


6 Some Full Full Full None 60% Some 


7 Full Full Full Full None 80% Some 


8 Full Some Full Full Full 80% Some 


9 Some Some Full Full Full 60% Some 


10 Full None Full Full Full 80% Some 


11 None Full Full Full Full 80% Some 


12 Some Full Full Full None 60% Some 


13 Some Some Full Full Some 40% Some 


14 Full Full Full Full None 80% Some 


15 Some None Full Full Full 60% Some 


16 Some Full Full Full Some 60% Some 


17 None Some Full Full Full 60% Some 


18 None Full Full Full Full 80% Some 


19 Full Full Full Full Full 100% Full 


 







Estimating 2013 Savings, December 2014  


Cadmus - 48 - 


Appendix H. Survey Scoring Methodologies and Results Based on the 
SEM Maturity Model 
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Appendix H: Scoring Methodology Based on the SEM Development Matrix  
Table 1. OC Methodology 


Component 
Number 


SEM 
Component Level 0 Level 1 Level 2 Level 3 Level 4 Level 5 


1 Management 
Commitment 


no goal: (D1 = 2) 
AND (D3 = no 
other goal) 


goal set: D1 = 1 
and D2 = 2 OR 
(D3 = any goal) 
AND (D5 > 1) 


goal adopted: 
(D1 = 1 and D2 
= 1) OR (D3 = 
any goal AND 
D5 = 1) 


goal 
communicated: 
D7 = 1 OR D9 = 
1 


goal communicated: 
D7 = 1 OR D9 = 1 


goal communicated: 
D7 = 1 OR D9 = 1 


      AND Discussed 
regularly: F2 = 1 


AND Discussed 
regularly: F2 = 1 


AND Discussed 
regularly: F2 = 1 


      AND Regular 
updates: H4 = 1 
OR 2 


AND Regular 
updates: H4 = 1 OR 
2 


AND Regular 
updates: H4 = 1 OR 
2 


        AND Purchase of 
efficient products: 
L2 = 1 OR L3 = 1 


AND Purchase of 
efficient products: L2 
= 1 OR L3 = 1 


        AND Goal 
Documentation: D6 
= 1 


AND Goal 
Documentation: D6 
= 1 


          AND Additional 
commitments: D3 = 
any goal (which is in 
addition to D1) AND 
D5 = 1 


2 Resources no energy 
manager: F1 = 2 


no energy 
manager: F1 = 2 


energy manager: 
F1 = 1 OR team 
meetings: F2 = 1 


team meetings: 
F2 = 1 


energy manager: F1 
= 1 


energy manager: F1 
= 1 


AND no energy 
team meetings: 
F2 = 2 


AND no energy 
team meetings: 
F2 = 2 


AND adequate 
resources: H3 = 
1 


AND adequate 
resources: H3 = 1 


AND team meetings: 
F2 = 1 


AND team meetings: 
F2 = 1 


AND no energy-
related activities:  
F3a-h = 2 


AND some 
activities: F3a-h 
= 1 for at least 1 
activity OR F4 = 
1 


    AND adequate 
resources: H3 = 1 


AND adequate 
resources: H3 = 1 
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Component 
Number 


SEM 
Component Level 0 Level 1 Level 2 Level 3 Level 4 Level 5 


AND no other 
energy-related 
activities: F4 = 2 


        NO QUESTIONS IN 
SURVEY TO 
ADDRESS LEVEL 
5 ACTIVITIES 


3 Energy Review 
and Analysis 


Building does 
not have a 
Project Bank 
action plan 


Building has a 
Project Bank 
action plan; OR 
E2 > 1 and < 98 


Building has a 
Project Bank 
action plan; OR 
E2 > 1 and < 98 


Building has a 
Project Bank 
action plan; OR 
E2 > 1 and < 98 


Building has a 
Project Bank action 
plan; OR E2 > 1 and 
< 98 


Building has a 
Project Bank action 
plan; OR E2 > 1 and 
< 98 


AND no 
activities: E2 = 1 


AND Building 
has a Portfolio 
Manager account 


AND Building 
has a Portfolio 
Manager 
account 


AND Report 
progress to 
mgmt.: G1 =1 


AND Report 
progress to mgmt.: 
G1 =1 


AND Report 
progress to mgmt.: 
G1 =1 


    NO 
QUESTIONS 
IN SURVEY 
TO ADDRESS 
LEVEL 2 
ACTIVITIES 


  AND Repor  
regularly: G2 = any 
of 1-6 or Other and 
it's a regular interval 


AND Repor  
regularly: G2 = any 
of 1-6 or Other and 
it's a regular interval 


        AND Energy 
savings reporting: 
G4a = 1  


AND Energy savings 
reporting: G4a = 1  


          NO QUESTIONS IN 
SURVEY TO 
ADDRESS LEVEL 
5 ACTIVITIES 


4 Energy KPIs 
and Targets 


no goal: (D1 = 2)  adopted goal: 
(D1 = 1 AND 
D2 = 2) OR (D3 
= any goal AND 
D5 = > 1) 


adopted goal: 
(D1 = 1 AND 
D2 = 1) OR (D3 
= any goal AND 
D5 = 1) 


adopted goal: (D1 
= 1 AND D2 = 1) 
OR (D3 = any 
goal AND D5 = 
1) 


adopted goal: (D1 = 
1 AND D2 = 1) OR 
(D3 = any goal AND 
D5 = 1) 


adopted goal: (D1 = 
1 AND D2 = 1) OR 
(D3 = any goal AND 
D5 = 1) 


  AND update 
Portfolio 
Manager: F3a = 
1 


AND update 
Portfolio 
Manager: F3a = 
1 


AND update 
Portfolio 
Manager: F3a = 1 


AND update 
Portfolio Manager: 
F3a = 1 


AND update 
Portfolio Manager: 
F3a = 1 
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Component 
Number 


SEM 
Component Level 0 Level 1 Level 2 Level 3 Level 4 Level 5 


    AND update 
mgmt about 
progress: G4a = 
1 


AND update 
mgmt about 
progress: G4a = 1 


AND update mgmt 
about progress: G4a 
= 1 


AND update mgmt 
about progress: G4a 
= 1 


      NO QUESTIONS 
IN SURVEY TO 
ADDRESS 
LEVEL 3 
ACTIVITIES 


AND goals/metrics 
adjusted if needed: 
G4d = 1 


AND goals/metrics 
adjusted if needed: 
G4d = 1 


          NO QUESTIONS IN 
SURVEY TO 
ADDRESS LEVEL 
5 ACTIVITIES 


5 Action Plans Building does 
not have a 
Project Bank 
action plan 


Building has a 
Project Bank 
action plan 


Building has a 
Project Bank 
action plan 


Building has a 
Project Bank 
action plan 


Building has a 
Project Bank action 
plan 


Building has a 
Project Bank action 
plan 


    AND update 
plan as needed: 
H4 = 1 or 2 


AND update plan 
as needed: H4 = 1 
or 2 


AND update plan as 
needed: H4 = 1 or 2 


AND update plan as 
needed: H4 = 1 or 2 


      AND prove plan:  
H1 = 1 OR H1a = 
1 


AND prove plan:  
H1 = 1 OR H1a = 1 


AND prove plan:  H1 
= 1 OR H1a = 1 


        AND designate 
responsibility: E6b = 
1 


AND designate 
responsibility: E6b = 
1 


        AND timeframe: 
E6e = 1 


AND timeframe: E6e 
= 1 


          AND endorsed by 
mgmt.: D2 = 1 OR 
D5 = 1 


          AND measures 
progress: G4a = 1 
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Component 
Number 


SEM 
Component Level 0 Level 1 Level 2 Level 3 Level 4 Level 5 


6 O&M Project Bank 
action plan does 
not contain 
O&M activities 
(either planned 
or implemented) 


Project Bank 
action plan does 
not contain 
O&M activities 
(either planned 
or implemented) 


Project Bank 
action plan 
contains O&M 
activities 
(planned or 
implemented) 


Project Bank 
action plan 
contains O&M 
activities 
(planned or 
implemented) 


Project Bank action 
plan contains O&M 
activities (planned or 
implemented) 


Project Bank action 
plan contains O&M 
activities (planned or 
implemented) 


  NO 
QUESTIONS IN 
SURVEY TO 
ADDRESS 
LEVEL 1 
ACTIVITIES 


  AND staff 
assigned: E6b = 
1  (Note that E6b 
is not specific to 
O&M practices) 


AND staff assigned: 
E6b = 1  (Note that 
E6b is not specific to 
O&M practices) 


AND staff assigned: 
E6b = 1  (Note that 
E6b is not specific to 
O&M practices) 


        AND training 
resources 
documented: E6c = 
1 


AND training 
resources 
documented: E6c = 1 


        AND timeframe: 
E6e = 1 


AND timeframe: E6e 
= 1 


        AND impacts 
documented: E6f = 1 


AND impacts 
documented: E6f = 1 


          NO QUESTIONS IN 
SURVEY TO 
ADDRESS LEVEL 
5 ACTIVITIES 


7 Monitoring & 
Analysis 


no updates to 
Portfolio 
Manager: F3a = 
2 


updates Portfolio 
Manager: F3a = 
1 


updates 
Portfolio 
Manager: F3a = 
1 


updates Portfolio 
Manager: F3a = 1 


updates Portfolio 
Manager: F3a = 1 


updates Portfolio 
Manager: F3a = 1 


    NO 
QUESTIONS 
IN SURVEY 
TO ADDRESS 
LEVEL 2 
ACTIVITIES 


AND analyzing 
savings: F3g = 1 


AND analyzing 
savings: F3g = 1 


AND analyzing 
savings: F3g = 1 


        AND proves plan:  
H1 = 1 OR H1a = 1 


AND proves plan:  
H1 = 1 OR H1a = 1 
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Component 
Number 


SEM 
Component Level 0 Level 1 Level 2 Level 3 Level 4 Level 5 


          NO QUESTIONS IN 
SURVEY TO 
ADDRESS LEVEL 
5 ACTIVITIES 


8 Employee 
Engagement 


no activities: 
F3a-h = 2 for all 
options AND F4 
= 2  


some activities: 
F3a-h = 1 for at 
least one option 
OR F4a = any 
other resource  


some activities: 
F3a-h = 1 for at 
least one option 
OR F4a = any 
other resource  


some activities: 
F3a-h = 1 for at 
least one option 
OR F4a = any 
other resource  


some activities: F3a-
h = 1 for at least one 
option OR F4a = any 
other resource  


some activities: F3a-
h = 1 for at least one 
option OR F4a = any 
other resource  


    AND goal 
awareness: D7 = 
1 


AND goal 
awareness: D7 = 
1 


AND goal 
awareness: D7 = 1 


AND goal 
awareness: D7 = 1 


      NO QUESTIONS 
IN SURVEY TO 
ADDRESS 
LEVEL 3 
ACTIVITIES 


AND Engaging 
tenants: E3 = 1 OR 
F3e = 1 


AND Engaging 
tenants: E3 = 1 OR 
F3e = 1 


          AND Identifying 
opportunities: F3b = 
1 


9 Regular 
reporting, 
review, and 
assessment 


No goal 
adoption: D2 = 2 
AND D5 = 2 or 
3 


Goal adoption: 
D2 = 1 OR D5 = 
1 


Reporting 
energy savings: 
F3h = 1 


Reporting energy 
savings: F3h = 1 


Reporting energy 
savings: F3h = 1 


Reporting energy 
savings: F3h = 1 


AND no 
reporting to 
mgmt.: G1 = 2 


OR reporting to 
mgmt.: G1 = 1 


AND Reporting 
to stakeholders: 
D9 = 1 


AND Reporting 
to stakeholders: 
D9 = 1 


AND Reporting to 
stakeholders: D9 = 1 


AND Reporting to 
stakeholders: D9 = 1 


      AND Energy 
team meets 
regularly: F2 = 1 


AND Energy team 
meets regularly: F2 
= 1 


AND Energy team 
meets regularly: F2 = 
1 


        AND Report 
progress to mgmt.: 
G1  = 1 


AND Report 
progress to mgmt.: 
G1  = 1 


        AND Review energy 
policy regularly: H4 
= 1 


AND Review energy 
policy regularly: H4 
= 1 
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Component 
Number 


SEM 
Component Level 0 Level 1 Level 2 Level 3 Level 4 Level 5 


        AND Review energy 
performance: G4a = 
1 


AND Review energy 
performance: G4a = 
1 


        AND Improvement 
recommendations: 
G4f = 1 


AND Improvement 
recommendations: 
G4f = 1 


        AND Changes to 
goals/metrics: G4d = 
1 


AND Changes to 
goals/metrics: G4d = 
1 


        AND Resource 
allocation: G4c = 1 


AND Resource 
allocation: G4c = 1 


          NO QUESTIONS IN 
SURVEY TO 
ADDRESS LEVEL 
5 ACTIVITIES 


10 Procurement & 
Design 


ROI 
requirements: L2 
= 3 


ROI 
requirements: L2 
= 3 


ROI 
requirements: 
L2 = 3 


ROI 
requirements: L2 
= 3 


ROI requirements: 
L2 = 1 


ROI requirements: 
L2 = 1 


AND Equipment 
policy: L3 = 2 


AND Equipment 
policy: L3 = 2 


AND Equipment 
policy: L3 = 2 


AND Equipment 
policy: L3 = 1 or 
3 


AND Equipment 
policy: L3 =  1 or 3 


AND Equipment 
policy: L3 = 1 


  NO 
QUESTIONS IN 
SURVEY TO 
ADDRESS 
LEVEL 1 
ACTIVITIES 


AND identified 
efficient 
equipment 
measures: E2 = 
2 


      


11 Documentation 
and Records 


Building does 
not have a 
Project Bank 
action plan 


Staff have a 
Portfolio 
Manager account 


Building has a 
Project Bank 
action plan 


Building has a 
Project Bank 
action plan 


Building has a 
Project Bank action 
plan 


Building has a 
Project Bank action 
plan 


AND Staff do 
not use Portfolio 
Manager 


  AND Staff use 
Portfolio 
Manager 


AND Staff use 
Portfolio 
Manager 


AND Staff use 
Portfolio Manager 


AND Staff use 
Portfolio Manager 
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Component 
Number 


SEM 
Component Level 0 Level 1 Level 2 Level 3 Level 4 Level 5 


    AND Energy 
goals 
documented: D6 
= 1 


AND Energy 
goals 
documented: D6 
= 1 


AND Energy goals 
documented: D6 = 1 


AND Energy goals 
documented: D6 = 1 


    AND Regular 
reporting: G2 < 
7 


AND Regular 
reporting: G2 < 7 


AND Regular 
reporting: G2 < 7 


AND Regular 
reporting: G2 < 7 


      NO QUESTIONS 
IN SURVEY TO 
ADDRESS 
LEVEL 3 
ACTIVITIES 


AND Equipment 
policy: L3 = 1 


AND Equipment 
policy: L3 = 1 


          NO QUESTIONS IN 
SURVEY TO 
ADDRESS LEVEL 
5 ACTIVITIES 


12 EMS audit have not rated 
current practices: 
No Portfolio 
Manager 
scorecard 


rated current 
practices: 
Portfolio 
Manager 
scorecard 


rated current 
practices: 
Portfolio 
Manager 
scorecard 


rated current 
practices: 
Portfolio 
Manager 
scorecard 


rated current 
practices: Portfolio 
Manager scorecard 


rated current 
practices: Portfolio 
Manager scorecard 


    AND 
Attainment to 
plan: G4a = 1 


AND Attainment 
to plan: G4a = 1 


AND Attainment to 
plan: G4a = 1 


AND Attainment to 
plan: G4a = 1 


    AND Reassess 
plan: H4 = 1 


AND Reassess 
plan: H4 = 1 


AND Reassess plan: 
H4 = 1 


AND Reassess plan: 
H4 = 1 


    AND Reassess 
goals/metrics: 
G4d = 1 


AND Reassess 
goals/metrics: 
G4d = 1 


AND Reassess 
goals/metrics: G4d = 
1 


AND Reassess 
goals/metrics: G4d = 
1 


      NO QUESTIONS 
IN SURVEY TO 
ADDRESS 
LEVEL 3 
ACTIVITIES 


NO QUESTIONS 
IN SURVEY TO 
ADDRESS LEVEL 
4 ACTIVITIES 


NO QUESTIONS IN 
SURVEY TO 
ADDRESS LEVEL 
5 ACTIVITIES 
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Table 2. OC Results  


Building ID 


SEM Components 1-12 
1 2 3 4 5 6 7 8 9 10 11 12 


Management 
Commitment Resources 


Energy 
Review 


and 
Analysis 


Energy 
KPI and 
Targets 


Action 
Plans O&M Monitoring 


& Analysis 
Employee 


Engagement 


Regular 
reporting, 


review, and 
Assessment 


Procurement 
and Design 


Documentation 
and Records 


EMS 
Audit 


1 0 2 1 0 3 2 4 1 0 0 1 1 
2 0 1 1 0 1 2 1 1 0 0 1 1 
3 2 1 4 2 3 2 4 2 1 0 0 0 
4 5 4 4 4 3 2 4 5 3 0 4 1 
5 2 2 3 1 3 2 4 5 2 3 2 1 
6 1 3 1 1 0 0 4 5 3 0 0 0 
7 2 1 1 1 3 2 4 2 2 2 1 1 
8 2 2 3 0 3 2 0 5 1 3 4 1 
9 2 1 3 0 2 3 0 5 1 0 2 1 


10 2 2 4 4 3 2 4 5 2 5 4 1 
11 5 1 4 4 5 0 4 5 4 3 4 2 
12 1 4 1 1 3 2 4 1 0 5 1 1 
13 1 1 3 1 3 2 4 1 1 3 4 1 
14 4 4 1 1 0 0 4 5 1 0 0 0 
15 1 1 4 1 3 2 1 1 1 3 4 2 
16 2 2 4 2 3 2 4 5 2 4 2 1 
17 0 2 4 0 3 2 4 1 1 5 1 1 
18 0 2 4 0 3 2 0 1 1 0 1 1 
19 5 1 4 4 3 2 4 2 3 3 4 1 
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Table 3. MPP Methodology 
Component 


Number 
SEM 


Component Level 0 Level 1 Level 2 Level 3 Level 4 Level 5 


1 Management 
Commitment 


no goal: (D1 > 1 
AND D1b > 2) 
AND (D3 = no 
other goal) 


goal set: (D1 = 1, 
OR D1b = 1, OR 
D1b = 2 and a goal 
is given) AND not 
adopted: D6 > 1 


goal set: (D1 = 1, 
OR D1b = 1, OR 
D1b = 2 and a goal 
is given) AND 
adopted: D6 = 1 


goal 
communicated: D8 
= 1 OR D10 = 1 


goal 
communicated: D8 
= 1 OR D10 = 1 


goal 
communicated: D8 
= 1 OR D10 = 1 


      AND Discussed 
regularly: F2 = 1 


AND Discussed 
regularly: F2 = 1 


AND Discussed 
regularly: F2 = 1 


      AND Regular 
updates: H4 = 1 
OR 2 


AND Regular 
updates: H4 = 1 
OR 2 


AND Regular 
updates: H4 = 1 
OR 2 


        AND Purchase of 
efficient products: 
L1 = 1  


AND Purchase of 
efficient products: 
L1 = 1  


        AND Goal 
Documentation: 
D7 = 1 


AND Goal 
Documentation: 
D7 = 1 


          AND Additional 
commitments: D3 
= any goal (which 
is in addition to 
D1) AND D6 = 1 


2 Resources no energy 
manager: F1 = 2 


no energy 
manager: F1 = 2 


energy manager: 
F1 = 1 OR team 
meetings: F2 = 1 


team meetings: F2 
= 1 


energy manager: 
F1 = 1 


energy manager: 
F1 = 1 


AND no energy 
team meetings: F2 
= 2 


AND no energy 
team meetings: F2 
= 2 


AND adequate 
resources: H3 = 1 


AND adequate 
resources: H3 = 1 


AND team 
meetings: F2 = 1 


AND team 
meetings: F2 = 1 


AND no energy-
related activities:  
F3a-d = 2 


AND some 
activities: F3a-d = 
1 for at least 1 
activity OR F5 = 1 


    AND adequate 
resources: H3 = 1 


AND adequate 
resources: H3 = 1 
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Component 
Number 


SEM 
Component Level 0 Level 1 Level 2 Level 3 Level 4 Level 5 


AND no other 
energy-related 
activities: F5 = 2 


        NO QUESTIONS 
IN SURVEY TO 
ADDRESS 
LEVEL 5 
ACTIVITIES 


3 Energy 
Review and 
Analysis 


Firm did not 
undergo a scoping 
study 


Firm Partner 
workbook contains 
recommended 
activities from the 
scoping study 


Firm Partner 
workbook contains 
recommended 
activities from the 
scoping study 


Firm Partner 
workbook contains 
recommended 
activities from the 
scoping study 


Firm Partner 
workbook contains 
recommended 
activities from the 
scoping study 


Firm Partner 
workbook contains 
recommended 
activities from the 
scoping study 


AND no activities 
implemented 


AND tracking 
consumption: F3d 
= 1 


AND tracking 
consumption: F3d 
= 1 


AND Report 
progress to mgmt.: 
G1 =1 


AND Report 
progress to mgmt.: 
G1 =1 


AND Report 
progress to mgmt.: 
G1 =1 


    NO QUESTIONS 
IN SURVEY TO 
ADDRESS 
LEVEL 2 
ACTIVITIES 


  AND Report 
regularly: G3 = 
any of 1-6, or 
Other and it's a 
regular interval 


AND Report 
regularly: G3 = 
any of 1-6, or 
Other and it's a 
regular interval 


        AND Energy 
savings reporting: 
G5a = 1  


AND Energy 
savings reporting: 
G5a = 1  


          NO QUESTIONS 
IN SURVEY TO 
ADDRESS 
LEVEL 5 
ACTIVITIES 


4 Energy KPIs 
and Targets 


no goal: (D1 > 1 
AND D1b > 2) 
AND (D3 = no 
other goal) 


goal adopted: (D1 
= 1 and D6 = 1) 
OR (D3 = any goal 
AND D6 = 1) 


goal adopted: (D1 
= 1 and D6 = 1) 
OR (D3 = any goal 
AND D6 = 1) 


goal adopted: (D1 
= 1 and D6 = 1) 
OR (D3 = any goal 
AND D6 = 1) 


goal adopted: (D1 
= 1 and D6 = 1) 
OR (D3 = any goal 
AND D6 = 1) 


goal adopted: (D1 
= 1 and D6 = 1) 
OR (D3 = any goal 
AND D6 = 1) 


  AND tracking 
consumption: F3d 
= 1 


AND tracking 
consumption: F3d 
= 1 


AND tracking 
consumption: F3d 
= 1 


AND tracking 
consumption: F3d 
= 1 


AND tracking 
consumption: F3d 
= 1 


    AND update mgmt 
about progress: 
G5a = 1 


AND update mgmt 
about progress: 
G5a = 1 


AND update mgmt 
about progress: 
G5a = 1 


AND update mgmt 
about progress: 
G5a = 1 
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Component 
Number 


SEM 
Component Level 0 Level 1 Level 2 Level 3 Level 4 Level 5 


      NO QUESTIONS 
IN SURVEY TO 
ADDRESS 
LEVEL 3 
ACTIVITIES 


AND 
goals/metrics 
adjusted if needed: 
G5d = 1 


AND 
goals/metrics 
adjusted if needed: 
G5d = 1 


          NO QUESTIONS 
IN SURVEY TO 
ADDRESS 
LEVEL 5 
ACTIVITIES 


5 Action Plans Firm did not 
undergo a scoping 
study 


Firm Partner 
workbook contains 
recommended 
activities from the 
scoping study 


Firm Partner 
workbook contains 
recommended 
activities from the 
scoping study 


Firm Partner 
workbook contains 
recommended 
activities from the 
scoping study 


Firm Partner 
workbook contains 
recommended 
activities from the 
scoping study 


Firm Partner 
workbook contains 
recommended 
activities from the 
scoping study 


    AND update plan 
as needed: H4 = 1 
or 2 


AND update plan 
as needed: H4 = 1 
or 2 


AND update plan 
as needed: H4 = 1 
or 2 


AND update plan 
as needed: H4 = 1 
or 2 


      AND prove plan:  
H1 = 1 OR H1a = 
1 


AND prove plan:  
H1 = 1 OR H1a = 
1 


AND prove plan:  
H1 = 1 OR H1a = 
1 


        AND designate 
responsibility: E6b 
= 1 


AND designate 
responsibility: E6b 
= 1 


        AND timeframe: 
E6e = 1 


AND timeframe: 
E6e = 1 


          AND endorsed by 
mgmt.: D6 = 1 


          AND measures 
progress: G5a = 1 


6 O&M Firm Partner 
workbook does not 
recommended 
O&M activities 
from the scoping 
study 


Firm Partner 
workbook does not 
recommended 
O&M activities 
from the scoping 
study 


Firm Partner 
workbook 
recommends 
O&M activities 
from the scoping 
study 


Firm Partner 
workbook 
recommends 
O&M activities 
from the scoping 
study 


Firm Partner 
workbook 
recommends 
O&M activities 
from the scoping 
study 


Firm Partner 
workbook 
recommends 
O&M activities 
from the scoping 
study 
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Component 
Number 


SEM 
Component Level 0 Level 1 Level 2 Level 3 Level 4 Level 5 


  NO QUESTIONS 
IN SURVEY TO 
ADDRESS 
LEVEL 1 
ACTIVITIES 


  AND staff 
assigned: E6b = 
1  (Note that E6b 
is not specific to 
O&M practices) 


AND staff 
assigned: E6b = 
1  (Note that E6b 
is not specific to 
O&M practices) 


AND staff 
assigned: E6b = 
1  (Note that E6b 
is not specific to 
O&M practices) 


        AND training 
resources 
documented: E6c 
= 1 


AND training 
resources 
documented: E6c 
= 1 


        AND timeframe: 
E6e = 1 


AND timeframe: 
E6e = 1 


        AND impacts 
documented: E6f = 
1 


AND impacts 
documented: E6f = 
1 


          NO QUESTIONS 
IN SURVEY TO 
ADDRESS 
LEVEL 5 
ACTIVITIES 


7 Monitoring & 
Analysis 


no staff resources 
for monitoring of 
consumption: F3d 
= 2 


staff resources for 
monitoring 
consumption: F3d 
= 1 


staff resources for 
monitoring 
consumption: F3d 
= 1 


staff resources for 
monitoring 
consumption: F3d 
= 1 


staff resources for 
monitoring 
consumption: F3d 
= 1 


staff resources for 
monitoring 
consumption: F3d 
= 1 


    NO QUESTIONS 
IN SURVEY TO 
ADDRESS 
LEVEL 2 
ACTIVITIES 


AND analyzing 
savings: G5a = 1 


AND analyzing 
savings: G5a = 1 


AND analyzing 
savings: G5a = 1 


        AND proves plan:  
H1 = 1 OR H1a = 
1 


AND proves plan:  
H1 = 1 OR H1a = 
1 


          NO QUESTIONS 
IN SURVEY TO 
ADDRESS 
LEVEL 5 
ACTIVITIES 
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Component 
Number 


SEM 
Component Level 0 Level 1 Level 2 Level 3 Level 4 Level 5 


8 Employee 
Engagement 


no activities: F3a-
d = 2 for all 
options AND F5 = 
2  


some activities: 
F3a-d = 1 for at 
least one option 
OR F5a = any 
other resource  


some activities: 
F3a-d = 1 for at 
least one option 
OR F5a = any 
other resource  


some activities: 
F3a-d = 1 for at 
least one option 
OR F5a = any 
other resource  


some activities: 
F3a-d = 1 for at 
least one option 
OR F5a = any 
other resource  


some activities: 
F3a-d = 1 for at 
least one option 
OR F5a = any 
other resource  


    AND goal 
awareness: D8 = 1 


AND goal 
awareness: D8 = 1 


AND goal 
awareness: D8 = 1 


AND goal 
awareness: D8 = 1 


      NO QUESTIONS 
IN SURVEY TO 
ADDRESS 
LEVEL 3 
ACTIVITIES 


AND Engaging 
tenants: E3 = 1  


AND Engaging 
tenants: E3 = 1  


          NO QUESTIONS 
IN SURVEY TO 
ADDRESS 
LEVEL 5 
ACTIVITIES 


9 Regular 
reporting, 
review, and 
assessment 


no goal adopted: 
D2 = 2 OR D6 > 1 


goal adopted: (D1 
= 1 and D6 = 1) 
OR (D3 = any goal 
AND D6 = 1) 


goal adopted: (D1 
= 1 and D6 = 1) 
OR (D3 = any goal 
AND D6 = 1) 


goal adopted: (D1 
= 1 and D6 = 1) 
OR (D3 = any goal 
AND D6 = 1) 


goal adopted: (D1 
= 1 and D6 = 1) 
OR (D3 = any goal 
AND D6 = 1) 


goal adopted: (D1 
= 1 and D6 = 1) 
OR (D3 = any goal 
AND D6 = 1) 


AND no reporting 
to mgmt.: G1 = 2 


OR reporting to 
mgmt.: G1 = 1 


AND Reporting to 
stakeholders: D10 
= 1 


AND Reporting to 
stakeholders: D10 
= 1 


AND Reporting to 
stakeholders: D10 
= 1 


AND Reporting to 
stakeholders: D10 
= 1 


      AND Energy team 
meets regularly: 
F2 = 1 


AND Energy team 
meets regularly: 
F2 = 1 


AND Energy team 
meets regularly: 
F2 = 1 


        AND Report 
progress to mgmt.: 
G1  = 1 


AND Report 
progress to mgmt.: 
G1  = 1 


        AND Review 
energy policy 
regularly: H4 = 1 


AND Review 
energy policy 
regularly: H4 = 1 
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Component 
Number 


SEM 
Component Level 0 Level 1 Level 2 Level 3 Level 4 Level 5 


        AND Review 
energy 
performance: G5a 
= 1 


AND Review 
energy 
performance: G5a 
= 1 


        AND 
Improvement 
recommendations: 
G5f = 1 


AND 
Improvement 
recommendations: 
G5f = 1 


        AND Changes to 
goals/metrics: G5d 
= 1 


AND Changes to 
goals/metrics: G5d 
= 1 


        AND Resource 
allocation: G5c = 1 


AND Resource 
allocation: G5c = 1 


          NO QUESTIONS 
IN SURVEY TO 
ADDRESS 
LEVEL 5 
ACTIVITIES 


10 Procurement 
& Design 


ROI requirements: 
L1 = 3 


ROI requirements: 
L1 = 3 


ROI requirements: 
L1 = 3 


ROI requirements: 
L1 = 3 


ROI requirements: 
L1 = 1 


ROI requirements: 
L1 = 1 


  NO QUESTIONS 
IN SURVEY TO 
ADDRESS 
LEVEL 1 
ACTIVITIES 


AND identified 
efficient 
equipment 
measures: E1 = 2 


AND identified 
efficient 
equipment 
measures: E1 = 2 


    


      NO QUESTIONS 
IN SURVEY TO 
ADDRESS 
LEVEL 3 
ACTIVITIES 


  NO QUESTIONS 
IN SURVEY TO 
ADDRESS 
LEVEL 5 
ACTIVITIES 


11 Documentati
on and 
Records 


Firm Partner 
workbook does not 
contain 
recommended 
activities from the 
scoping study 


firm has a 
Portfolio Manager 
account 


Firm Partner 
workbook contains 
recommended 
activities from the 
scoping study 


Firm Partner 
workbook contains 
recommended 
activities from the 
scoping study 


Firm Partner 
workbook contains 
recommended 
activities from the 
scoping study 


Firm Partner 
workbook contains 
recommended 
activities from the 
scoping study 
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Component 
Number 


SEM 
Component Level 0 Level 1 Level 2 Level 3 Level 4 Level 5 


firm does not use 
Portfolio manager 


  AND staff 
resources for 
monitoring 
consumption: F3d 
= 1 


AND staff 
resources for 
monitoring 
consumption: F3d 
= 1 


AND staff 
resources for 
monitoring 
consumption: F3d 
= 1 


AND staff 
resources for 
monitoring 
consumption: F3d 
= 1 


    AND Energy goals 
documented: D7 = 
1 


AND Energy goals 
documented: D7 = 
1 


AND Energy goals 
documented: D7 = 
1 


AND Energy goals 
documented: D7 = 
1 


    AND Regular 
reporting: G3 < 7 


AND Regular 
reporting: G3 < 7 


AND Regular 
reporting: G3 < 7 


AND Regular 
reporting: G3 < 7 


      NO QUESTIONS 
IN SURVEY TO 
ADDRESS 
LEVEL 3 
ACTIVITIES 


NO QUESTIONS 
IN SURVEY TO 
ADDRESS 
LEVEL 4 
ACTIVITIES 


NO QUESTIONS 
IN SURVEY TO 
ADDRESS 
LEVEL 5 
ACTIVITIES 


12 EMS audit have not rated 
current practices: 
No Portfolio 
Manager scorecard 


rated current 
practices: Portfolio 
Manager scorecard 
for at least one 
building 


rated current 
practices: Portfolio 
Manager scorecard 
for at least one 
building 


rated current 
practices: Portfolio 
Manager scorecard 
for at least one 
building 


rated current 
practices: Portfolio 
Manager scorecard 
for at least one 
building 


rated current 
practices: Portfolio 
Manager scorecard 
for at least one 
building 


    AND Attainment 
to plan: G5a = 1 


AND Attainment 
to plan: G5a = 1 


AND Attainment 
to plan: G5a = 1 


AND Attainment 
to plan: G5a = 1 


    AND Reassess 
plan: H4 = 1 


AND Reassess 
plan: H4 = 1 


AND Reassess 
plan: H4 = 1 


AND Reassess 
plan: H4 = 1 


    AND Reassess 
goals/metrics: G5d 
= 1 


AND Reassess 
goals/metrics: G5d 
= 1 


AND Reassess 
goals/metrics: G5d 
= 1 


AND Reassess 
goals/metrics: G5d 
= 1 


      NO QUESTIONS 
IN SURVEY TO 
ADDRESS 
LEVEL 3 
ACTIVITIES 


NO QUESTIONS 
IN SURVEY TO 
ADDRESS 
LEVEL 4 
ACTIVITIES 


NO QUESTIONS 
IN SURVEY TO 
ADDRESS 
LEVEL 5 
ACTIVITIES 
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Table 4. MPP Results 


Firm 


SEM Components 1-12 
1 2 3 4 5 6 7 8 9 10 11 12 


Management 
Commitment 


Resources 


Energy 
Review 


and 
Analysis 


Energy 
KPI and 
Targets 


Action 
Plans 


O&M 
Monitoring 
& Analysis 


Employee 
Engagement 


Regular 
reporting, 


Review, and 
Assessment 


Procurement 
and Design 


Documentation 
and Records 


EMS 
Audit 


Firm 1 3 4 4 4 3 2 4 2 3 0 2 1 
Firm 3 3 1 1 1 3 2 1 2 3 0 1 1 
Firm 4 5 4 4 4 5 4 4 4 3 4 2 1 
Firm 5 3 4 4 4 3 2 4 4 3 0 2 1 
Firm 6 1 1 4 4 2 2 3 4 2 0 2 1 
Firm 7 1 3 4 0 3 2 4 4 1 4 2 2 
Firm 9 3 1 4 4 3 2 4 4 3 0 2 2 
Firm 10 3 4 4 2 2 2 3 4 3 0 1 1 
Firm 11 3 4 3 1 3 2 1 4 3 0 2 1 
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MEMORANDUM  


To:  Rita Siong, NEEA 


From: Heidi Ochsner, Kristie Rupper, and Maya Alunkal, Cadmus 


Subject: Market Partners Program Survey Findings 


Date:  October 27, 2014


 


This memo presents 2013 survey results for firms participating in the Northwest Energy 


Efficiency Alliance’s (NEEA’s) Market Partners Program (MPP), also called BetterBricks. 


Cadmus’ main objective for the surveys was to establish MPP cohort’s level of Strategic Energy 


Management (SEM) adoption.1  


NEEA defines SEM for the CRE Initiatives as the following: 


1. Adoption of a management-approved energy performance improvement goal at the firm, 


portfolio, and/or building level;  


2. Documented planned activities to achieve the goal;  


3. Allocation of resources (staff and training and/or capital) towards the goal;  


4. Implementation of planned activities; and 


5. Regular management review of progress achieved toward energy performance goal and 


effectiveness of SEM practices. 


NEEA has guidelines for minimum activities for each element that must be in place for a firm to 


meet the minimum SEM requirements. Cadmus used these guidelines to design the surveys to 


assess the level of implementation of each SEM element. The team then surveyed MPP firm 


executives and building managers about their SEM activities. The team scored the survey 


responses to assign a level of SEM adoption (no SEM, some SEM, or full SEM) to each MPP 


firm.  


Cadmus surveyed nine of the 11 firms involved in the MPP. Five of the nine surveyed firms 


(56%) met the minimum SEM requirements for all five elements (full SEM). The other four firms 


(44%) met the minimum SEM requirements for at least four of the five elements (with one or 


more element considered some SEM). In comparison, the CRE market characterization revealed 


                                                 


1 The Commercial Real Estate (CRE) 2013 Office Competition cohort was also surveyed. Those results, including 


the SEM adoption level findings, are in a separate memo. 
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that 8% of the market met the minimum SEM requirements for all five elements and another 


45% of the market met the minimum requirements for at least three of the five elements.2 


The remainder of this memo describes the Cadmus team’s methodology and results in more 


detail. 


1 Methodology 
1.1 Survey Instrument Design 
Cadmus designed survey instruments to assess the level of SEM adoption at the MPP firms. 


NEEA’s SEM definition for the CRE cohorts guided the survey question development. The team 


surveyed both executives (firm-level respondents) and building managers (building-level 


respondents) to learn both perspectives about SEM adoption. NEEA implements the MPP at the 


firm-level; therefore, the firm-level survey guide included questions about program and 


implementation experiences for SEM across all buildings managed by the firm. The building-


level survey guide included questions about specific SEM activities implemented at a given 


building, for example, verifying that activities recorded in NEEA’s documentation were 


implemented at the building. The firm-level and building-level surveys contained many of the 


same questions in order to gauge whether respondents’ SEM views and practices align.  


The survey guides included questions on these topics: 


 Understanding of SEM  


 Energy performance goal adoption and communication 


 Identification, implementation, and documentation of SEM activities 


 Allocation of resources towards SEM activities 


 Reviewing progress towards the energy performance goal 


 Program participation outcomes 


 CRE SEM program delivery and value 


 NEEA’s influence on the decision to adopt SEM 


 Barriers and benefits to implementing SEM activities 


The survey guides are included as Appendices A and B.  


1.2 Survey Frame and Achieved Sample 
Eleven firms participated in the MPP in 2013, representing 89 buildings. The Cadmus team 


completed fourteen surveys between May 22, 2014 and June 27, 2014; nine with firm-level 


                                                 


2 Cadmus. Market Characterization and Establishing the Market Baseline for the Commercial Real Estate Initiative 


(Report No. E14-288). June 12, 2014. Portland, OR: Prepared for Northwest Energy Efficiency Alliance. Available 


online: http://neea.org/docs/default-source/reports/market-characterization-and-establishing-the-market-baseline-for-


the-commercial-real-estate-initiative.pdf?sfvrsn=5. 



http://neea.org/docs/default-source/reports/market-characterization-and-establishing-the-market-baseline-for-the-commercial-real-estate-initiative.pdf?sfvrsn=5

http://neea.org/docs/default-source/reports/market-characterization-and-establishing-the-market-baseline-for-the-commercial-real-estate-initiative.pdf?sfvrsn=5





3 


respondents and five with building-level respondents. The team contacted each of the unique 


contacts until the record was resolved or until it had been attempted six times. Only three of the 


five building-level respondents who completed a survey represented firms that also completed 


firm-level surveys. The team obtained firm-level results for nine of the 11 firms, meeting 90% 


confidence with ±6% precision. Table 1 shows the sample frame attrition. 


Table 1. MPP Firm and Building Sample Attrition 


Description MPP Firm MPP Building 


Population of unique respondents 11 11 


Completed surveys 9 5 


Removed* 0 1 


No answer, answering machine, respondent not available** 2 5 


*Record was removed because the company no longer owned the buildings 


**Attempted six times 


 


1.3 SEM Adoption Level Scoring 
The Cadmus team developed methods to measure each respondents’ SEM adoption level based 


on NEEA’s CRE SEM definition and based on NEEA’s SEM Development Matrix. Both 


approaches are described below. 


1.3.1 CRE SEM Definition Method 
Cadmus developed two scoring methods based on NEEA’s CRE SEM definition. The first 


method relied on the documentation and data collected by NEEA for each firm. The second 


method relied primarily on the firm-level survey responses. The team then compared the SEM 


adoption levels from both methods to understand whether the documentation results matched the 


survey results. If the documentation and survey results aligned, NEEA could rely on their 


documentation to assess SEM adoption levels in the future and conduct interviews less 


frequently. The two methodologies are depicted in Figure 1. 
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Figure 1. Overview of SEM Adoption Scoring Methods Based on the CRE SEM Definition 


 


1.3.1.1 Documentation Approach 
NEEA provided Cadmus with SEM progress documentation for each MPP firm. To determine 


the adoption progress for each firm within the MPP, Cadmus first reviewed the most recent 


quarterly report; depending on the individual firm, this report was from the third or fourth quarter 


of 2013. These quarterly reports explicitly stated if a firm was engaged, committed, advancing, 


or sustaining in the MPP and denoted whether key indicators for each step were in place. 


Cadmus supplemented this assessment by reviewing a Microsoft PowerPoint presentation 


provided by NEEA. Both documents detailed whether each firm completed the following steps: 


1. Setting energy performance goal(s); 


2. Allocating resources at both staff and budgetary levels; 


3. Developing an implementation plan; 


4. Reporting on energy performance goal(s) progress; and 


5. Successfully integrating and documenting energy planning into the company’s 


operational procedures.  


A firm met the full SEM adoption if they completed all the above steps. Similarly, a firm had 


some SEM adoption if they had at least completed steps one and two. Note that these steps are 


similar, but are not exactly the same as NEEA’s current SEM definition for CRE; the key 


indicators in the documentation were based on this older CRE SEM definition. For example, 


NEEA documented the planned activities for each firm, but we did not have evidence to 


determine whether a firm documents their planned activities on their own. 


Documentation 
Approach


Relied on 
documentation


Based on an 
older CRE SEM 


definition


Survey 
Approach


Relied on 
survey 


responses


Based on 
current CRE 


SEM definition
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Cadmus compared the adoption level result based on the documentation to the adoption level 


result based on the survey responses to assess whether the documentation could be relied on in 


future studies to measure SEM adoption. 


1.3.1.2 Survey Responses Approach 
Cadmus developed a scoring method based on the survey responses, aligned with the scoring 


method used to determine the level of SEM adoption for the market characterization study 


(Cadmus 2014). This allowed for comparing the MPP cohort SEM adoption level to the market 


baseline. 


Cadmus asked survey questions corresponding to each of the five elements in NEEA’s CRE 


SEM definition, using the responses as evidence of that element’s implementation. Firms 


received a score of 20% for each element where it met the minimum requirements. If a firm met 


the minimum requirements for all five elements, they received a score of 100% and were 


classified as having full SEM adoption. If a firm met the minimum requirements for one to four 


elements, they received a score ranging from 20% to 80% and were classified as having some 


SEM adoption. Those firms which did not meet the minimum requirement for any elements were 


classified as having no SEM adoption. 


The MPP firm-level survey included questions about activities relevant to each element, except 


for the implementation of planned activities element, which was included in the MPP building-


level survey. The original scoring was designed for combining the firm-level and building-level 


responses to determine the overall SEM adoption level. However, due to the low response rate 


from building-level contacts, Cadmus instead relied on firm documentation about activities 


conducted in 2013 to assess the implementation element. 


In addition to measuring the overall SEM adoption level, Cadmus considered more than one 


criteria and scored firms’ progress with each element as no, some, or full adoption. The detailed 


scoring methodology and results are in Appendix E.  


1.3.2 SEM Development Matrix Method 
NEEA requested that Cadmus develop a scoring method based on the SEM Development Matrix, 


which contains 12 SEM components and outlines the criteria for six levels of SEM adoption: 0 - 


unengaged, 1 - engaged, 2 - systemic, 3 - sustaining, 4- integrated, and 5 - world class.3  


NEEA’s SEM Development Matrix contains more detail and more activities than the CRE SEM 


definition. NEEA was designing the SEM Development Matrix concurrently to this study, and 


the matrix was not available at the time Cadmus designed the survey guides. Cadmus designed 


the survey guides based on the CRE SEM definition with five elements; therefore, it was not 


always possible to distinguish between two adjacent matrix scoring levels. However, the goal 


                                                 
3  Leritz, N., Strategic Energy Management, It’s Time to Grow Up!; A Maturity Model for SEM Implementation. 


ACEEE Building Efficiency Summer Study. 2014. 
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was to design an approach to measure SEM adoption according to the matrix criteria, which 


could guide future studies. In the future, NEEA or NEEA’s contractor can refine this approach 


by asking survey questions that are more directly based on the matrix criteria.  


Cadmus assigned a score of 0 through 5 to each of the 12 components, depending on which level 


criteria the firm met. A firm that satisfied the Level 2 criteria or higher for all elements would 


meet the minimum requirements of SEM and were classified as full SEM adoption. A firm has 


some SEM adoption if they satisfied the Level 1 criteria or higher for at least six of the 12 


elements.  


The detailed scoring methodology and results based on the SEM Development Matrix is in 


Appendix F. 


2 Key Survey Findings 
The key survey findings are summarized below. The firm-level survey frequencies are in 


Appendix C and the building-level survey frequencies are in Appendix D. 


2.1 Respondent Characteristics 
The Cadmus team conducted 14 surveys (nine firm level and five building level). Seven out of 


nine firm-level respondents and two out of five building-level respondents have been employed 


at their company for over five years. Six out of nine firm-level respondents and two of five 


building-level respondents have been in their current role for three or more years. Table 2 


provides a profile of survey respondents’ length of employment, title, and length of time with 


current title.  
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Table 2. Respondent Profile 


Characteristic 
Firm 


(n=9) 


Building 


(n=5) 


Length of employment 


Less than 1 year 0 1 


1 year to less than 3 years 1 1 


3 years to less than 5 years 1 1 


More than 5 years 7 2 


Title 


Vice president 1 0 


Principal 1 0 


Director of architecture 1 0 


Director of sustainability 2 0 


Director of operations 1 0 


Project director 1 0 


Lead engineer 0 1 


Facility technician 0 1 


Senior property manager 1 1 


Property manager 0 2 


Assistant property manager 1 0 


Length at current title 


Less than 1 year 0 2 


1 year to less than 3 years 3 1 


3 years to less than 5 years 2 0 


5 years or more 4 2 


Notes: Results show responses to questions B1, B2, and B3 in the firm-level and building-level surveys: How 


long have you been with [COMPANY[? What is your title? How long have you had the role of [TITLE]?  


 
Table 3 summarizes how each respondent’s job duties relate to energy use at the building. 


Respondents said they monitor energy use and implement energy-efficiency projects. Six of nine 


firm-level respondents say they do this for multiple buildings while only one of five building-


level respondents manages multiple facilities. 
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Table 3. Job Duties 


Firm 


(n=9) 


Building 


(n=5) 


I am the person who implements energy saving 


throughout the portfolio. 


I am in charge of all buildings’ energy performance, 


operations, and maintenance. 


I monitor all energy consumption. I look at the electric bill and make sure equipment is 


running efficiently and using efficient light fixtures. 


I work with the property managers who manage our 


buildings. I work with them to implement energy 


management and changes to our buildings. 


My job is to monitor energy efficiency for the building 


and look for better ways to conserve energy. 


I'm in charge of sustainability for our businesses. Property manager. I analyze energy performance and 


perform walk-throughs. 


I manage our property and reduce energy costs. I operate the digital control system for the HVAC unit 


and identify energy-saving projects like lighting and 


high-efficiency boilers. 


Oversee all property and energy for property.  


Oversee the commercial management division for nine 


properties. The manager's report to me for efficiency 


and energy control.  


Property manager for the building.  


Responsible for energy efficiency and the 


implementation of energy efficiency.  


Notes: Results show responses to question B4 in the firm-level and building-level surveys: How do your job 


duties relate to energy use at this building? 


 


2.2 SEM Adoption Level per NEEA’s CRE Definition with Five Elements 
As discussed above, NEEA’s SEM definition for the CRE cohorts is:  


1. Adoption of a management-approved energy performance improvement goal at the firm, 


portfolio, and/or building level;  


2. Documented planned activities to achieve the goal;  


3. Allocation of resources (staff and training and/or capital) towards the goal;  


4. Implementation of planned activities; and 


5. Regular management review of progress achieved toward energy performance goal and 


effectiveness of SEM practices. 


Table 4 shows each firm’s overall SEM adoption level based on the documentation and survey 


results. The nine firm-level respondents met the minimum requirements for four or more of the 


five SEM elements. Five of the nine firms met the minimum requirements for full SEM adoption, 


according to their survey responses.  


The adoption level based on the survey responses differed from the adoption level based on the 


documentation for three of nine surveyed firms. One of these three firms graduated from the 


MPP before 2013, so their documentation may have been outdated.  
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The other two firms scored higher from the survey results than from the documentation. The 


Cadmus team conducted the survey in June 2014, while NEEA’s team last updated the 


documentation in the fourth quarter of 2013; therefore, the survey results may reflect progress 


with SEM activities over the past six months (while the documentation does not). 


Table 4. Overall SEM Adoption Level by Firm 


Firm Year Began the MPP 
SEM Adoption Level per 


Documentation Method 


SEM Adoption Level per Survey 


Method* 


Firm 1 2011 Some Full 


Firm 2 2009 (Graduated) Full No survey response 


Firm 3 2012 Some Some 


Firm 4 2011 Full Full 


Firm 5 2011 Full Full 


Firm 6 2008 (Graduated) Full Some 


Firm 7 2009 Some Some 


Firm 8 2008 Some No survey response 


Firm 9 2007 (Graduated) Full Full 


Firm 10 2012 Some Some 


Firm 11 2011 Full Some 


*These are the results using the CRE SEM definition scoring method based on survey responses 


 


Five of the nine surveyed firms (56%) met the minimum SEM requirements for all five elements 


(full SEM). The other four firms (44%) met the minimum SEM requirements for at least four of 


the five elements (one or more element is considered some SEM). In comparison, the CRE 


market characterization revealed that 8% of the market met the minimum SEM requirements for 


all five elements and another 45% of the market met the minimum requirements for at least three 


of the five elements (Cadmus 2014). The market characterization study included survey data for 


40 commercial buildings, and included 11 CRE cohort members. Table 5 compares the results 


from these studies. 
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Table 5. Comparison of Market Baseline to MPP SEM Implementation 


 


Level of SEM 


Implementation 


Market Baseline MPP Firms 


Number of 


Total 


Surveys 


(n=40) 


Percentage 


of Total 


Surveys 


(n=40) 


Absolute 


Precision 


based on 


90% 


Confidence 


Number of 


Surveyed 


Firms (n=9) 


Percentage 


of Total 


Surveyed 


Firms (n=9) 


Absolute 


Precision 


based on 


90% 


Confidence 


Full SEM (5 


components) 
3 8% 7% 5 56% 13% 


Some SEM 29 72% 12% 4 44% 13% 


 4 SEM 


components 
7 18% 10% 4 44% 13% 


 3 SEM 


components 
9 23% 11% 0 0% N/A 


 2 SEM 


components 
10 25% 11% 0 0% 


N/A 


 1 SEM 


component 
3 8% 7% 0 0% 


N/A 


No SEM (0 


components) 
8 20% 10% 0 0% 


N/A 


Total 40 100%  9 100%  


 
The Cadmus team asked all surveyed firms if they intend to fully implement NEEA’s five 


elements of SEM; Table 6 shows that seven of the nine surveyed firms confirmed. One firm-


level respondent was not sure if they would fully implement SEM and stated capital resources as 


a barrier.  


Table 6. Intention to Fully Implement SEM  


Response 
Number of Responses 


(n=9) 


Yes 7 


No 0 


Don’t know 1 


No response 1 


Total 9 


Notes: Results show responses to question C3 in the firm-level survey: Do you 


intend to fully implement NEEA’s five elements of Strategic Energy Management? 


 
Table 7 shows that two firm-level respondents plan to fully implement SEM within the next year, 


four plan to fully implement SEM within one to two years, and one plans to fully implement 


SEM within two to five years. 
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Table 7. Planned Timeline for Fully Implementing SEM  


Response 
Number of Responses 


(n=9) 


Less than one year 2 


One year to two years 4 


Two year to five years 1 


More than five years 0 


Not applicable 2 


Total 9 


Notes: Results show responses to question C5 in the firm-level survey: When do you 


plan to have fully implemented Strategic Energy Management? Is it in less than one 


year, one to two years, two to five years, or more than five years? 


 
2.2.1 Element 1: Adoption of Management-Approved Goal 
NEEA’s minimum criteria for the goal adoption element are: (1) the firm has defined a 


measurable goal and (2) the goal has been adopted by management. The Cadmus team also asked 


firm-level respondents to rate the extent to which this element was in place; Table 8 compares 


those results to the survey scoring methodology.  


All but one of the nine surveyed firms met the minimum criteria for goal adoption per the survey 


scoring methodology. The one firm that did not meet the criteria stated that this element was 


fully in place. Only three of the remaining eight surveyed firms recognized that their goal was 


fully in place; four felt the goal was mostly in place and one felt the goal was partly in place.  


Table 8. Adoption of Management-Approved Goal: Survey Scoring and 


Firms’ Perceptions 


Firm 
SEM Goal Adoption Level per Survey 


Scoring Method 


Firm’s Perception of the Extent that the 


Element is in Place* (n=9) 


Firm 1 Full Fully in place 


Firm 2 N/A N/A 


Firm 3 Full Mostly in place 


Firm 4 Full Fully in place 


Firm 5 Full Fully in place 


Firm 6 Full Mostly in place 


Firm 7 Some Fully in place 


Firm 8 N/A N/A 


Firm 9 Full Mostly in place 


Firm 10 Full Mostly in place 


Firm 11 Full Partly in place 


Notes: Results show responses to question C2a in the firm-level survey: To what extent is each of the SEM 


elements in place at your company? Is the identification and adoption of energy performance improvement goals 


fully in place, mostly in place, partly in place, or not in place?  


 
The Cadmus team asked respondents to state their energy performance goal set through the MPP. 


Table 9 shows a comparison of these responses to the goals listed in NEEA’s documentation. 


NEEA’s documentation showed that all firms had set goals; however, it only listed the goals for 
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two of the 11 firms. These two goals did not match the firm-level respondents’ goals, and may 


have been out-of-date. 


Table 9. Respondents Stated Goals Compared to NEEA’s Documented Goals 


Firm Goal per Survey Response Goal from Documentation 


Firm 1 15% reduction goal No goal documented 


Firm 2 N/A No goal documented 


Firm 3 25% reduction No goal documented 


Firm 4 10% reduction 
ENERGY STAR rating at one building, 


LEED certification for others 


Firm 5 
10% reduction per year across 


portfolio for the next two years 
No goal documented 


Firm 6 


ENERGY STAR® certification, 


LEED certification wherever 


possible 


No goal documented 


Firm 7 Close to 40% reduction 
50% for one building, and an initial 


target of 15% for another building 


Firm 8 N/A No goal documented 


Firm 9 10% reduction No goal documented 


Firm 10 10% reduction across portfolio No goal documented 


Firm 11 
ENERGY STAR certification on all 


properties 
No goal documented 


 
2.2.2 Element 2: Documentation of Planned Activities 
NEEA’s minimum criterion for the documentation of planned activities element is that a firm 


documents their activities on their own, without relying on NEEA’s documentation. The Cadmus 


team asked firm-level respondents to rate the extent to which this element was in place; Table 10 


compares those results to the survey scoring methodology.  


Seven of the nine surveyed firms met the criterion for documenting activities, per the survey 


response scoring. The two firms that did not meet the minimum criterion responded that this 


element was either mostly in place or partly in place. Only two of the seven firms that met the 


minimum criterion recognized that this element was in fully in place. Four of these seven firm-


level respondents said the element was mostly in place and one said it was partly in place. 
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Table 10. Adoption of Documentation of Planned Activities: Survey Scoring and  


Firms’ Perceptions 


Firm 
SEM Adoption Level per 


Survey Scoring Method 


Firm’s Perception of the Extent that the 


Element is in Place* 


(n=9) 


Firm 1 Full Fully in place 


Firm 2 N/A N/A 


Firm 3 Full Mostly in place 


Firm 4 Full Fully in place 


Firm 5 Full Mostly in place 


Firm 6 Some Mostly in place 


Firm 7 Full Mostly in place 


Firm 8 N/A N/A 


Firm 9 Full Mostly in place 


Firm 10 None Partly in place 


Firm 11 Full Partly in place 


Notes: Results show responses to question C2b in the firm-level survey: To what extent is each of the SEM 


elements in place at your company? Is the documentation of planned activities to reach the goals fully in place, 


mostly in place, partly in place, or not in place?  


 
2.2.3 Element 3: Allocation of Resources 
NEEA’s minimum criteria for the allocation of resources element is that a firm has dedicated 


staff, training, or capital resources towards energy-efficiency projects. The Cadmus team asked 


firm-level respondents to rate the extent this element is in place; Table 11 compares those results 


to the survey scoring methodology.  


All nine surveyed firms met the criteria for resource allocation, per the survey response scoring. 


Four firm-level respondents that met the minimum criterion also said that this element was in 


fully in place. Three firm-level respondents said the element was mostly in place, and two said it 


was partly in place. 
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Table 11. Adoption of Allocating Resources: Survey Scoring and  


Firms’ Perceptions 


Firm 
SEM Adoption Level per 


Survey Scoring Method 


Firm’s Perception of the Extent 


that the Element is in Place 


(n=9) 


Firm 1 Full Fully in place 


Firm 2 N/A N/A 


Firm 3 Full Fully in place 


Firm 4 Full Fully in place 


Firm 5 Full Fully in place 


Firm 6 Full Mostly in place 


Firm 7 Full Mostly in place 


Firm 8 N/A N/A 


Firm 9 Full Partly in place 


Firm 10 Full Mostly in place 


Firm 11 Full Partly in place 


Notes: Results show responses to question C2c in the firm-level survey: To what extent is each of the SEM 


elements in place at your company? Is the allocation of staff resources and training or allocation of capital 


resources fully in place, mostly in place, partly in place, or not in place?  


 
2.2.4 Element 4: Implementation of Planned Activities 
The criterion for the implementation of planned activities was that a firm had implemented an 


activity during 2013 or that resources had been dedicated to energy projects during 2013.  


Table 12 shows the results from reviewing the firm-level survey responses about resource 


allocation, NEEA’s documentation of implemented activities, and the building-level survey 


responses confirming that activities were implemented. The table also shows the firm-level 


respondents’ perceptions that this element is in place. All 11 firms had either implemented 


activities or dedicated resources to energy projects during 2013. 


Four of the nine firm-level respondents who met the minimum criterion also said that this 


element was fully in place; four said it was mostly in place and one said it was partly in place.  
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Table 12. Adoption of Implementation of Activities: NEEA’s Documentation, Survey Scoring, and 


Firms’ Perceptions 


Firm 


SEM Adoption Level per 


Documentation and Survey 


(n=11) 


Firm’s Perception of the Extent 


that the Element is in Place 


(n=9) 


Firm 1 Full Fully in place 


Firm 2 Full N/A 


Firm 3 Full Mostly in place 


Firm 4 Full Fully in place 


Firm 5 Full Fully in place 


Firm 6 Full Fully in place 


Firm 7 Full Mostly in place 


Firm 8 Full N/A 


Firm 9 Full Mostly in place 


Firm 10 Full Mostly in place 


Firm 11 Full Partly in place 


Notes: Results show responses to question C2d in the firm-level survey: To what extent is each of the SEM 


elements in place at your company? Is the ongoing implementation of activities or practices toward reaching the 


goals fully in place, mostly in place, partly in place, or not in place? 


 
Cadmus also reviewed the building-level responses to the questions verifying that the activities 


in NEEA’s documentation were implemented. Table 13 summarizes these responses. Three of 


the five respondents verified they implemented these activities. The other two respondents 


verified that they implemented some of the activities, but did not know if other activities had 


been implemented. No respondents reported that an activity was not in place; therefore, there 


were no inconsistencies in NEEA’s documentation for implemented activities. 


Table 13. Implementation Verification of the Capital Measures and  


Operational Best Practices in NEEA’s Documentation 


Firm 


Documented Capital 


Measures in Place? 


(n=5) 


Documented Operational 


Best Practices in Place? 


(n=5) 


Firm 2 Yes Yes 


Firm 5 Yes Yes 


Firm 8 N/A* Yes 


Firm 10 N/A* Don’t know 


Firm 11 Don’t know Yes 


Notes: Results show responses to questions E1 and E2 in the building-level survey: 


E1. Our records show that you recently implemented these activities at [INSERT BUILDING NAME] [INSERT 


PRACTICE 1, PRACTICE2, AND PRACTICE3]. Is this correct?  


E2. Our records show that in previous years you implemented these operational best practices at [INSERT 


BUILDING NAME] [INSERT BEHAVIOR1, BEHAVIOR2, AND BEHAVIOR3]. Are these activities still in place?  


* The documentation for the firm’s specific buildings did not list any activities. 
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2.2.5 Element 5: Reporting to Management 
The minimum criteria for the reporting management element required that staff report progress 


to management on a regular basis, and that those reports included any of the following: (1) the 


effectiveness of each activity in improving energy performance, (2) whether the allocated 


resources were adequate, or (3) changes to energy performance goals.  


Eight of the nine surveyed firms met the minimum criteria for reporting to management. One 


firm reported that while they did not update management on progress with energy performance, 


they did feel that this element was partly in place. 


Of the eight firm-level respondents that met the minimum criteria, four said the element was fully 


in place, three said it was mostly in place, and one said it was partly in place. 


Table 14. Adoption of Reporting to Management from the Survey Scoring and  


from the Firm’s Perception 


Firm 
SEM Adoption Level per 


Survey Scoring Method 


Firm’s Perception of the 


Extent that the Element 


is in place* 


(n=9) 


Firm 1 Full Mostly in place 


Firm 2 N/A N/A 


Firm 3 None Partly in place 


Firm 4 Full Fully in place 


Firm 5 Full Partly in place 


Firm 6 Full Mostly in place 


Firm 7 Full Fully in place 


Firm 8 N/A N/A 


Firm 9 Full Fully in place 


Firm 10 Full Fully in place 


Firm 11 Full Mostly in place 


Notes: Results show responses to question C2e in the firm-level survey: To what extent is each of the SEM 


elements in place at your company? Is the reporting of progress to senior management fully in place, mostly in 


place, partly in place, or not in place? 


 


2.3 SEM Adoption Level per NEEA’s SEM Development Matrix 
The scoring method based on the SEM Development Matrix required that a firm meet or exceed 


the level two criteria for all 12 matrix components to meet the minimum conditions for full SEM 


adoption. A firm had some SEM adoption if they met or exceeded the level one criteria for at 


least six of the 12 matrix components. Table 15 compares the adoption-level results from the 


CRE SEM definition to the SEM Development Matrix method. 


As shown in Table 15, no firms met the minimum conditions for full SEM adoption based on the 


survey data, but all firms met the minimum conditions for some SEM adoption. NEEA recently 


developed the SEM Development Matrix, and program implementation does not yet directly 


align with the matrix activities. In addition, Cadmus based the survey questions on NEEA’s CRE 
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SEM definition, which aligns with program implementation, but these questions did not have the 


level of detail needed to assess some matrix components.  


Table 15. Overall SEM Adoption Level by Firm for the CRE SEM Definition Scoring Method  


and the SEM Development Matrix Method 


Firm 
Adoption Level per CRE 


SEM Definition Method 


Adoption Level per SEM 


Development Matrix 


Method 


Firm 1 Full Some 


Firm 2 N/A N/A 


Firm 3 Some Some 


Firm 4 Full Some 


Firm 5 Full Some 


Firm 6 Some Some 


Firm 7 Some Some 


Firm 8 N/A N/A 


Firm 9 Full Some 


Firm 10 Some Some 


Firm 11 Full Some 


 
Figure 2 shows the scores by component for each of the firms with survey responses. Firms 


received the lowest scores for components that did not have sufficient corresponding survey 


questions to properly assess the extent of adoption. For example, the survey did not include 


many questions specifically about procurement and design activities, and seven of the nine firms 


did not meet or exceed the level 1 criteria for this component (and received a score of 0). 


However, these components without sufficient survey questions were likely also not included or 


emphasized during program implementation. Detailed results for each component are in 


Appendix F. 







18 


Figure 2. Development Matrix SEM Adoption Score by Component for Each Survey Respondent 


 
 


2.4 Program Components 
In addition to asking respondents about their SEM activities, Cadmus asked respondents to rate 


how valuable program components were in helping them meet their energy performance goals. 


The team included different components for each audience type.  


Figure 3 shows the value of each component to the MPP firm-level respondents in reducing 


energy use, and Figure 4 shows the value of each component to the MPP building-level 


respondents. MPP firm-level respondents said the technical scoping, setting energy performance 


goals, and creating an action plan were the most valuable program components (eight of nine 


respondents reported these components as very valuable, and one said they are somewhat 


valuable). The building-level respondent results were mixed, which may reflect the program 


design to target implementation at the firm level. 
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Figure 3. Value of MPP Program Components (Firm-Level Respondents) 


 


Notes: Results show firm-level responses to question I1 in the firm-level survey: I would like you 


to rate the value of different program components in helping your organization improve its energy 


performance. Thinking about your overall experience with program support in…[INSERT EACH 


STATEMENT], would you say this component was very valuable, somewhat valuable, not too 


valuable, or not at all valuable? (n=9) 
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Figure 4. Value of MPP Program Components (Building-Level Respondents) 


 


Notes: Results show responses to question I7 in the building-level survey: I’m going to ask some 


questions about the value of different Market Partners Program components in helping you reduce 


energy usage. Thinking about your overall experience with program support in …[INSERT EACH 


STATEMENT], would you say this component was very valuable, somewhat valuable, not too 


valuable, or not at all valuable? (n=5) *Only respondents who indicated they set energy 


performance goals in a previous question answered this question. 


 
Cadmus asked respondents who said a component was not too valuable why they gave that 
response (no respondents rated any components as not at all valuable). Table 16 shows the 
reasons MPP firm-level respondents said not too valuable and  
Table 17 shows these reasons for the MPP building-level respondents. One firm-level respondent 


said a component was not too valuable because they have not finalized the management support 


mission statement, one said it was because they are not a big organization, and two firm-level 


respondents said it was because they did not use the component. One building-level respondent 


said the component was not too valuable because it was not necessary and one said the item was 


not beneficial and they did not use it or need it. 
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Table 16. Reasons for Low Value Rating from MPP Firm-Level Respondents 


Program Component Reason for Low Value Rating 


Establishing a management supported mission 


statement (n=1) 


Never really finalized that piece of it. But it was still 


successful. 


Forming a cross-functional team (n=1) We just are not a big organization. 


Connecting with utility staff and using incentives 


(n=2) 


We didn't ask for that and it just didn't happen. I'm not 


sure why. 


We didn't make many connections for rebates. 


Notes: Results show responses to question I2 in the firm-level survey: Can you tell me the reasons you said that 


[INSERT ANSWERS FROM 0 THAT WERE 3 or 4] were not very valuable components of the program? (n=4) 


 


Table 17. Reasons for Low Value Rating from MPP Building-Level Respondents 


Program Component Reason for Low Value Rating 


Portfolio Manager account set up and 


benchmarking support (n=1) 
In my situation it is minimal. 


Documenting energy-related activities taken (n=1) 
With this being the only thing involved, it was not a benefit. 


Just didn't need it or use it. 


ENERGY STAR certification support (n=1) To me in my situation it is minimal. 


Notes: Results show responses to question I8 in the building-level survey: Can you tell me the reasons you said 


[INSERT ANSWERS FROM I7 THAT WERE 3 or 4] were not very valuable components of the program? (n=3) 


 
Cadmus asked firm-level respondents what program components or assistance was valuable. 


Five respondents provided a response (Table 18) and four did not know. Three out of five said 


having staff support was valuable, one respondent said they provided a full overview of the 


building, and one respondent said they provided creative solutions and that the Road Map was 


useful. 


Table 18. Valuable Components for MPP Firm-Level Respondents 


Response 


Number of 


Responses 


(n=5) 


Having a resource/staff support 3 


Focus on all components for a full overview of the building. 1 


The creativity solutions and ability to brainstorm ideas and the Road Map was very 


helpful. 
1 


Notes: Results show responses to question I3 in the firm-level survey: Are there other components or assistance 


you received from the program that you found valuable?  


 
2.4.1 Tools to Motivate Adoption of SEM 
Cadmus asked respondents what tools NEEA could offer to motivate commercial real estate 


companies to adopt energy management activities. Respondents provided a variety of answers, 


and several mentioned providing information (Table 19 summarizes the responses). Two 


building-level respondents did not know what tools were useful and two firm-level respondents 


said that none of the tools were useful.  
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Table 19. Potential Useful Tools NEEA Could Provide 


Firm  


(n=7) 


Building 


(n=3) 


Continue to try to get managers and owners to understand the financial 


benefit. That capital investment is worthwhile. 


Energy efficiency ones, case 


study-related seminars. 


ENERGY STAR and benchmarking and the training was very helpful.  Getting people interested. 


Greater, more detail on how to present projects to owners. 
Lighting and HVAC operations 


seminars. 


Just continue to be a conduit for information.  


Resources in training and information on new resources available.  


The competition is doing individual participant collaborative participation.  


To have the city come out more and point out what could be done differently. 


Green is the new black. Hard to keep up with it. It is changing so much so 


fast.  


Notes: Results show responses to question I6 of the firm-level survey and question I5 of the building-level 


survey. 


Question I6: What other tools, information, or training can NEEA and BetterBricks offer to motivate commercial 


real estate owners and managers to adopt Strategic Energy Management?  


Question I5: What tools or seminars and workshops can NEEA offer to motivate building engineers, operators or 


facility managers to adopt energy management activities?  


 
2.4.2 Tools to Encourage Coordination Between Owners and Building Engineers 
The team asked respondents what tools or strategies should be included in MPP to encourage 


more coordination between building owners and managers and building engineers or operators. 


Firm-level respondents mentioned getting the stakeholders together and creating cross-functional 


teams. One building-level respondent said managers need to coordinate, and one said there 


should be more variety in online classes. Six total respondents (four firm-level and two building-


level) did not know what would be helpful. Table 20 includes all the responses. 
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Table 20. Other Helpful Tools to Encourage Coordination Between Owners and Building Engineers 


Firm 


(n=5) 


Building 


(n=3) 


An easy way that pencils. So everyone is on the same page. 


Managers need to take the lead in coordination. 


The resources are there, we just need to take 


advantage of them. 


Cross-functional team or creating a team environment. No cost for implementing recommendations. 


Getting us together, open dialog form. 
Offer classes or online classes. Offer a variety of 


classes. 


Incentivizing building operators is not done in our 


organization. It could be discussed, or its importance. Not 


all of our operators have access to more information. 


 


More technical training for property managers from 


engineers. 
 


Notes: Results show responses to questions I7 in the firm-level survey and I6 in the building-level survey. 


Question I7: What tools or strategies should be included in the Market Partners Program to encourage more 


coordination between property managers and building engineers or operators?  


Question I6:  What tools or strategies should be included in the Market Partners Program to encourage more 


coordination between property managers and building engineers or operators? 


 
2.4.3 Building Operator Certification Training 
The team asked building-level respondents how familiar they are with Building Operator 


Certification training offered by NEEA. One respondent said very familiar, two were somewhat 


familiar, one was not too familiar and one was not at all familiar (Figure 5).  


Figure 5. Familiarity with Building Operator Certification Training 


 
Notes: Results show responses to question I1 in the building-level survey: How 


familiar are you with Building Operator Certification training offered by 


NEEA? (n=5) 


 
Of the four respondents who were very familiar, somewhat familiar, or not too familiar, one had 


attended the training and one said someone else in their company had attended. The respondent 


who attended the training said the most valuable part of the training was the “overall training on 


fundamentals.” 
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2.4.4 Other Seminars and Workshops 
Cadmus asked respondents if they had attended other seminars or workshops about energy 


management offered by other organizations. Six out of nine firm-level respondents and four of 


five building-level respondents said they had attended workshops sponsored by other 


organizations.  


2.5 Motivation 
Cadmus asked MPP firm-level respondents why their companies participated in MPP. The most 


common reason was to save energy, followed by staying competitive in the industry and meeting 


performance goals. The full list of reasons are in Table 21. 


Table 21. Reasons for Participating in the MPP 


Motivator 
Firm 


(n=9) 


Save energy and money through reducing operating costs 3 


To stay competitive in the industry 2 


To meet our energy performance goals 2 


Meeting with the utility company 1 


They offer more to our client and sell the value 1 


We are a member of Seattle 2030 District 1 


Notes: Results show responses to question J1 in the firm-level survey: What motivated your company to 


participate in the Market Partners Program?  


Responses exceed number of respondents because multiple responses were accepted. 


 
2.5.1 Activity Level 
Firm-level respondents described their activity before the program differently from building-


level respondents. Only one of five building-level respondents described their buildings activity 


level as very active or somewhat active before the program, while seven of nine firm-level 


respondents reported this activity level (Table 22).  


Table 22. Activity Level 


Activity Level 
Firm 


(n=9) 


Building 


(n=5) 


Very active 1 1 


Somewhat active 6 0 


Not too active 1 1 


Not active at all 1 2 


Don't know 0 1 


Notes: Results show responses to question J2 in the firm-level survey and question J2 in the building-level 


survey. 


Question J2: Before participating in this program, how active was your company in managing energy?  


Question J2: Before participating in the Market Partners Program, how active was this building in managing 


energy?   
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2.5.2 Participation in Utility-Sponsored Rebate Programs 
Cadmus asked respondents if they had participated in other utility-sponsored rebate programs 


before participating in MPP. The results differed between respondent types. Firm-level 


respondents reported participation at a higher rate (six of nine) than building-level respondents 


(two of five). Table 23 lists the programs respondents had participated in prior to MPP. 


BetterBricks and ENERGY STAR were the top answers from firm-level respondents, while one 


building-level respondent mentioned an energy-efficiency equipment program and one 


mentioned an Idaho Power lighting program.  


Table 23. Utility-Sponsored Rebate Programs 


Rebate Programs Firm* (n=6) Building (n=2) 


Better Bricks 2 0 


Energy efficiency equipment 1 1 


Avista rebate program 1 0 


Idaho Power lighting program 0 1 


Notes: Results show responses to question J3 in the firm-level survey and question J3 in the building-level 


survey. *Three responses were removed from the firm level answers because they are not utility-sponsored rebate 


programs. One response was LEED and two responses were ENERGY STAR.  


Question J3: Did your company participate in other utility-sponsored energy efficiency programs before 


participating in NEEA’s Market Partners Program??  


Question J3: Did this building participate in other utility-sponsored energy efficiency rebate programs before 


participating in NEEA’s Market Partners Program?  


 
2.5.3 Program Influence 
All nine firm-level respondents said they will participate in utility-sponsored energy-efficiency 


programs more in the future as a result of their participation in MPP. These same nine 


respondents said that some of the projects they implemented would have been implemented in 


the absence of MPP.  


2.6 Building Upgrades 
Cadmus asked building-level respondents if they had conducted any major building upgrades in 


the last two years. Two of the five respondents said they had upgraded their heating or cooling 


systems. Three said they want to do more to manage energy at their building, including the 


following projects: 


 Web-based HVAC control system 


 Update some of the HVAC controls and replace more of the outdated lighting 


 Track historical energy usage 


2.7 Barriers 
Cadmus asked respondents to discuss challenges to adopting SEM (responses shown in Table 


24.) The most common challenge mentioned by firm-level respondents was budget limitations 


(three of nine) and the top answer from building-level respondents was high initial cost (three of 


five).  
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Table 24. Challenges to Implementing Activities Identified by the Scoping Study 


Challenges 
Firm 


(n=9) 


Building 


(n=5) 


Budget limitations 3 1 


Funding competition from other company priorities 1 0 


High initial cost 1 3 


Lack of knowledgeable staff to support energy-efficiency best 


practices 
2 0 


Lack of staff time to dedicate to energy-efficiency training or 


implementation 
1 1 


Long payback period 0 1 


For older buildings it is difficult to ask for capital investment, 


the return-on-investment is low, and must work with utility 


company to find rebates 


1 0 


Organization capacity; we don't have the people in place to 


implement plans 
1 0 


No challenges 1 0 


Notes: Results show responses to question K3 in the firm-level and in the building-level survey. The question 


wording was the same in both surveys. 


Question K3: What would you say are the challenges to adopting Strategic Energy Management?  


Responses exceed number of respondents because multiple responses were accepted. 


 
The team asked respondents how NEEA could help their company overcome challenges. Half of 


the respondents did not have an answer (seven of 14 total). The most frequent answer was more 


training and education (two of 14; Table 25).  


Table 25. Ways to Help Companies Overcome Challenges to Adopting SEM 


Ways to Overcome Challenges 
Firm 


(n=9) 


Building 


(n=5) 


More training and education 2 0 


Continue to be a conduit to connecting us with good 


companies to help the business with energy efficiency 
1 0 


Continue to publicize the need and the possibilities in SEM so 


our clients can recognize it 
1 0 


Help managers put together projects or proposals to present to 


or pitch to owners 
1 0 


Help facilitate unique rebates that we might not be aware of 0 1 


Provide funding 0 1 


Nothing/don't know 4 3 


Notes: Results show responses to question K6 in the firm-level survey and question K5 in the building-level 


survey. 


Question K6: What could NEEA/BetterBricks do to help your company overcome challenges to adopting 


Strategic Energy Management practices??  


Question K5: What could NEEA do to help your company overcome challenges to adopting Strategic Energy 


Management goals and practices?    
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2.7.1 Assistance from NEEA 
The team asked firm-level respondents to indicate how much assistance they received from 


NEEA in several areas. Respondents reported receiving some assistance or a lot of assistance 


with each component except for a cost-effective system to track and manage energy for a whole 


building. One respondent said they received little assistance and one said they received no 


assistance with this component. The full results are in Figure 6.  


Figure 6. Level of Assistance from NEEA and BetterBricks 


 
 Notes: Results show responses to question K5 in the firm-level survey: Please 


tell me the extent of assistance you received from NEEA and BetterBricks in the 


following areas? (n=9) 


 


2.8 Benefits 
Cadmus asked respondents to identify the main benefits to their organization resulting from 


participating in MPP. Respondents gave a wide variety of answers. The top answer both groups 


mentioned was energy savings (Table 26). The firm-level respondents mentioned marketing 


benefits as a top benefit, but this was not mentioned by any of the building-level respondents.  
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Table 26. Benefits Resulting from Participation in the Market Partners Program  


Benefits 
Firm 


(n=9) 


Building 


(n=5) 


Energy savings 6 3 


Lower energy bill; saved money, reduced operating costs 2 2 


Lower maintenance costs 2 0 


Marketing benefits 3 0 


More effective organization across roles 2 0 


Attractive to tenants; higher occupancy rate 2 0 


Attractive to owners 1 0 


Environmental benefits 0 1 


Show leadership to our clients and competitors 1 0 


Tracking tools 1 0 


Identifying projects 0 1 


ENERGY STAR 0 1 


Notes: Results show responses to question K1 in the firm-level survey and question K1 in the building-level 


survey. 


Question K1: What would you say are the main benefits to your organization resulting from your participation in 


the Market Partners Program?  


Question K1: What would you say are the main benefits to your organization resulting from your building’s 


participation in the Market Partners Program?  


Responses exceed number of respondents because multiple responses were accepted. 


 
The team asked respondents if there were benefits in addition to saving energy, and all but one 


respondent mentioned other benefits (Table 27). The top response was providing a property that 


is more attractive to tenants and increases the occupancy rate. They also cited lower maintenance 


costs as a top benefit. Marketing benefits were mentioned by firm-level respondents but were not 


mentioned by building-level respondents. 
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Table 27. Benefits Besides Saving Energy 


Other Benefits 
Firm 


(n=9) 


Building 


(n=5) 


Attractive to tenants; higher occupancy rate 6 2 


Lower maintenance costs 4 2 


Marketing benefits 3 0 


Increased occupant comfort 1 0 


A willingness to do more sustainability reduction 1 0 


It helps us focus on sustainability and recycling 1 0 


ENERGY STAR 0 1 


It is informative and educational; it gives us things to think 


about 
0 1 


No other benefits besides saving energy 0 1 


Notes: Results show responses to question K2 in the firm-level survey and the building-level survey. The 


question wording was the same in both surveys. 


Question K2: Are there any other benefits besides saving energy that you have seen from implementing Strategic 


Energy Management?  


Responses exceed number of respondents because multiple responses were accepted. 


 


2.9 Business Goals and Drivers 
Building-level respondents identified the importance of various business items when planning 


energy-efficiency goals and practices (Figure 7). Respondents listed three items as very 


important: total cost of adopting energy efficiency, company cash flow, and net operating 


incomes for property.  
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Figure 7. Business Drivers 


 
Notes: Results show responses to question L1 in the building-level survey: Please tell me how 


important the following items are to you when planning energy-efficiency goals and practices. 


(n=5) 


 


2.10 Final Feedback About the Market Partners Program 
The team asked a final question about whether respondents had additional feedback about the 


program. Seven firm-level respondents and one building-level respondent provided additional 


feedback (Table 28). The feedback from firm-level respondents was all positive with one 


respondent who said it was a “great experience” and one respondent who said it was a “valuable 


program.” The only feedback from building-level respondents was one respondent who said that 


engineers need to consider costs when they provide energy assessments. 
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Table 28. Additional Feedback 


Firm  


(n=7) 


Building 


(n=1) 


Drive companies forward and take on more efficiency 


projects. 


When engineers do the walk-through they need to put 


on an owners hat when they look at projects. When 


funding a project the cost and payback need to be 


considered. 


Great experience  


I was so impressed with quality and open-mindedness 


to conserving energy. 


 


It was extremely helpful and a great value. We're 


appreciative even though we didn't make the progress 


we had hoped. 


 


Valuable program.  


Very good program, but need to meet more frequently.  


Your staff went the extra mile almost to the point of 


bugging but in a good way. 


 


Notes: Results show breakdown of responses to question M1 in both the firm-level the building-level survey. The 


question wording was the same in both surveys. 


Question M1: Do you have any other feedback about the Market Partners Program that we can provide to 


NEEA??  


 


 


3 Conclusions and Recommendations 
3.1 SEM Adoption 
Cadmus has the following conclusions and recommendations based on the SEM adoption level 


findings. 


 MPP SEM adoption levels are higher than the market baseline. Five of the nine 


surveyed firms (56%) met the minimum SEM requirements for all five elements (full 


SEM). The other four firms (44%) met the minimum SEM requirements for at least four 


of the five elements (one or more element is considered some SEM). In comparison, the 


CRE market characterization revealed that 8% of the market met the minimum SEM 


requirements for all five elements and another 45% of the market met the minimum 


requirements for at least three of the five elements (Cadmus 2014). 


 Firms’ perception of progress with SEM elements was often less than what the survey 


scoring indicated. Firms that met the minimum criteria for SEM elements regularly 


reported that the element was less than fully implemented. For example, all nine surveyed 


firms met the minimum criteria for resource allocation, but five firms said the element 


was not yet fully in place. These responses either reflect firms’ desire to do more or a 


perceived expectation that they should do more with each component. Responses also 


imply that firm executives are not aware of NEEA’s expectations for each component. 


 Recommendation: NEEA should consider communicating the SEM adoption level 


results based on the CRE SEM definition with the participating firms to acknowledge 
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their success with SEM and to provide them with feedback on which elements they 


should focus on to further progress in the program. 


 NEEA’s documentation provided some useful information on SEM progress, but did 


not contain all of the required information to assess SEM adoption using the CRE 


SEM definition. For example, the documentation noted that all firms adopted goals; 


however, the goals were only documented for two of the 11 firms. The goals that were 


documented did not align with the goals reported by the firm-level respondents and may 


have been out-of-date. 


 Recommendation: NEEA should consider measuring SEM adoption using data 


collected by the program implementer. NEEA could update their documentation 


protocols to specify the type of data the implementer should collect for each element 


and how often to update the data in order to measure SEM adoption on an annual (or 


even quarterly) basis.  


 Recommendation: NEEA should consider documenting and updating each firm’s 


goals. The evaluation could measure a firm’s progress towards its goal using an 


individual regression model for each firm.  


 NEEA’s SEM Development Matrix provides guidance to implement SEM and measure 


SEM adoption above and beyond the minimum activities in the CRE SEM definition. 


NEEA recently developed the SEM Development Matrix, and program implementation 


was not directly based on these criteria at the time the survey was administered to 


measure SEM adoption. However, the matrix will be a useful tool to guide future 


program implementation and SEM adoption measurement as more firms meet the 


minimum criteria for full SEM adoption and advance beyond the minimum SEM 


activities. 


 Recommendation: NEEA should consider aligning program implementation 


guidance and documentation with the SEM Development Matrix, and having future 


studies measure progress against the matrix activities.  


3.2 Program Feedback 
Cadmus has the following conclusions and recommendations based on the survey findings. 


 Firm-level respondents thought the technical scoping, setting energy performance 


goals, and creating an action plan were very valuable program components. Eight of 


nine respondents reported these components as very valuable, while the last respondents 


reported these components as somewhat valuable. 


 Firm-level respondents said that forming a cross-functional team and establishing a 


management-supported mission statement were somewhat valuable program 
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components. Three of nine respondents said these components are very valuable, while 


five said they are somewhat valuable, and one said they are not too valuable.  


 Recommendation: NEEA should consider reviewing firms’ implementation of these 


components in more detail and look for ways to make these components more useful 


or relevant to firms. 


 All nine firm-level respondents said that some of the projects they implemented would 


have been implemented in the absence of MPP. All nine firm-level respondents also said 


they will participate in utility-sponsored energy-efficiency programs more in the future as 


a result of their participation in MPP. 


 Recommendation: NEEA should continue recommending utility and local 


government rebate programs and prioritize rebated measures for the MPP firms. 


 The most frequently mentioned challenges for adopting SEM were budget limitations 


and high initial cost. Budget limitations was the most frequently mentioned challenge by 


firm-level respondents (three of nine) while high initial costs was the most frequently 


mentioned challenge by building-level respondents (three of five). 


 Recommendation: In addition to continuing to recommend rebate programs to the 


MPP firms, NEEA should consider partnering with a financial institution to offer zero 


or low interest loans for energy-efficiency projects. 


 Firm-level respondents were more likely to report program components as very 


valuable than building-level respondents. This could reflect the program design to target 


implementation at the firm-level.  


 Recommendation: NEEA should consider encouraging firm executives to work more 


closely with building managers on SEM activities. For example, firm executives 


could meet with building managers quarterly to discuss SEM goals and activities. If 


the building managers have more awareness about SEM, this could increase savings 


and ensure that savings persist. 


4 Next Steps 
Cadmus is computing the firms’ annual energy savings, looking for trends in energy savings that 


may be dependent on SEM adoption level results, or on the adoption of specific SEM elements. 


Cadmus described the results from these analyses in a draft report delivered to NEEA on August 


20, 2014.  
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MEMORANDUM  


To:  Rita Siong, NEEA 


From: Heidi Ochsner, Kristie Rupper, and Maya Alunkal, Cadmus 


Subject: Office Competition Survey Findings 


Date:  October 27, 2014 


 


This memo presents 2013 survey results for buildings participating in the Northwest Energy 


Efficiency Alliance (NEEA) Office Competitions (OC) Initiative, also called Kilowatt 


Crackdown. The main objective with the surveys was to establish the level of Strategic Energy 


Management (SEM) adoption by the OC cohorts.1  


NEEA defines SEM as having five elements. These are: 


1. Adoption of a management-approved energy performance improvement goal at the firm, 


portfolio, and/or building level;  


2. Documented planned activities to achieve the goal;  


3. Allocation of resources (staff and training, capital, or both) towards the goal;  


4. Implementation of planned activities; and 


5. Regular management review of progress achieved toward energy performance goal and 


effectiveness of SEM practices. 


NEEA has guidelines for minimum activities for each element that must be in place for a 


building to meet the SEM requirements. Cadmus used this guideline to design survey questions 


to assess the level of implementation of each SEM element. The team then surveyed building 


managers about their SEM activities, scoring their responses to assign a level of SEM adoption 


(no SEM, some SEM, and full SEM) to each OC building.  


Cadmus completed surveys with 19 of the 53 unique building contacts in OC. The team 


contacted each of the unique contacts until the record was resolved or until it had been attempted 


six times. The results of these survey call attempts are in Table 1. Three of the 19 buildings 


(16%) met the minimum SEM requirements for all five elements (full SEM). The remaining 16 


buildings (84%) met the minimum SEM requirements for at least two of the five elements (one 


                                                 
1 The Commercial Real Estate (CRE) 2013 Market Partners Program cohort was also surveyed. Those results, 


including the SEM adoption level findings, are in a separate memo. 
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or more element is considered some SEM). In comparison, the CRE market characterization2 


revealed that 8% of the market met the minimum SEM requirements for all five elements, 


another 45% met the minimum requirements for at least three of the five elements, and 20% had 


not implemented any SEM elements.  


The remainder of the memo describes the methodology and results in more detail. 


1.1 Methodology 
1.1.1 Survey Instrument Design 
Cadmus designed a survey instrument to assess the level of SEM adoption in the OC buildings. 


NEEA’s SEM definition for the CRE SEM cohorts guided the survey instrument development.  


The survey included questions on these topics: 


 Understanding of SEM  


 Energy performance goal adoption and communication 


 Identification, implementation, and documentation of SEM activities 


 Allocation of resources towards SEM activities 


 Reviewing progress towards the energy performance goal 


 Program participation outcomes 


 CRE SEM program delivery and value 


 NEEA’s influence on the building representatives’ decision to adopt SEM 


 Barriers and benefits to implementing SEM activities 


The survey instrument is included as Appendix A.  


1.1.2 Survey Frame and Achieved Sample  
Cadmus conducted 19 surveys with building operators between May 22, 2014 and June 27, 2014, 


who had participated in Kilowatt Crackdown in 2013. The sample frame contained 53 unique 


contacts representing 121 buildings (some contacts represented more than one building). The 


team contacted every record with a unique contact name up to six times. The team obtained 


responses for 19 of the 53 unique contacts, meeting 90% confidence with ±10% precision. Table 


1 shows the sample frame and survey disposition.  


                                                 
2 Cadmus. Market Characterization and Establishing the Market Baseline for the Commercial Real Estate Initiative 


(Report No. E14-288). Portland, OR. Prepared for the Northwest Energy Efficiency Alliance. June 12, 2014. 


Available online: http://neea.org/docs/default-source/reports/market-characterization-and-establishing-the-market-


baseline-for-the-commercial-real-estate-initiative.pdf?sfvrsn=5. 



http://neea.org/docs/default-source/reports/market-characterization-and-establishing-the-market-baseline-for-the-commercial-real-estate-initiative.pdf?sfvrsn=5

http://neea.org/docs/default-source/reports/market-characterization-and-establishing-the-market-baseline-for-the-commercial-real-estate-initiative.pdf?sfvrsn=5
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Table 1. Office Competition Sample Frame and Survey Disposition 


Description 
Number of 


Records 
Boise 


Portland/ 


Vancouver 


Population (buildings) 121 44 77 


Unique contacts 54 13 41 


Completed surveys 19 4 15 


Refusals 7 2 5 


Wrong numbers 2 0 2 


Building pulled out of competition 1 1 0 


No longer managing property and could not provide referral 1 0 1 


Not familiar with Kilowatt Crackdown and could not provide 


referral 
1 0 1 


No answer, answering machine, respondent not available* 23 6 17 


*Attempted six times  


 


1.1.3 SEM Adoption Level Scoring 
The Cadmus team developed methods to measure the SEM adoption level at each building based 


on NEEA’s CRE SEM definition and based on NEEA’s SEM Development Matrix. Both 


approaches are below. 


1.1.3.1 CRE SEM Definition Method 
Cadmus developed two scoring methods to measure SEM adoption. The first method relied on 


the documentation and data collected by NEEA for each building. The second method relied 


primarily on the survey responses. The team compared the results from the documentation-based 


method to the results from the survey-based method to determine whether the documentation 


results for those buildings that did not complete the survey were reliable for measuring SEM 


adoption. If the documentation and survey results aligned, NEEA could rely on their 


documentation to assess SEM adoption levels in the future and conduct interviews less 


frequently. The two methodologies are depicted in Figure 1. 







4 


Figure 1. Overview of SEM Adoption Scoring Methods Based on the CRE SEM Definition 


 


1.1.3.1.1 Documentation Approach 


NEEA provided Cadmus with SEM progress documentation for each OC building. Cadmus 


reviewed two items: (1) a project bank document detailing operational, behavioral, and 


maintenance improvements implemented, and (2) the official OC master Microsoft Excel 


workbook, also listing implemented improvement areas. NEEA updated the master workbook 


frequently, so Cadmus simultaneously reviewed and cross-checked these two documents. 


Cadmus determined if the following was completed at each OC cohort building: 


1. Setting energy performance goal(s); 


2. Developing an implementation plan; 


3. Allocating resources at a staff and budgetary level; 


4. Implementing recommended equipment or operational and maintenance improvements.  


Information regarding regular reporting to management on progress towards goal(s) was not in 


the documentation for OC buildings.  


Cadmus defined the SEM progress and adoption level for each OC cohort building based on 


progress with steps one through four. See Table 2 for details.  
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Table 2. OC Adoption Classification Methodology 


Status 
Adoption 


Score 


Level of 


Adoption 
Defining Criteria in Documentation 


N/A 1 No Adoption -Non-active building 


Engaged 2 Some Adoption 


-Only steps one and two completed 


-Only verification check projects are implemented (for 


instance, checking for Energy System Management or 


programmable thermostat system overrides) 


Committed 3 Some Adoption -Steps 1-3 completed 


Advancing 4 Some Adoption 
-Steps 1-3 completed 


-At least one non-verification check project is implemented 


Sustaining 5 Full Adoption 


-Steps 1-3 completed 


-At least one non-verification check project is implemented 


-Has documentation on regular progress reporting to 


management 


 


Cadmus compared the adoption level result based on the documentation to the adoption level 


result based on the survey responses to assess whether the documentation could be relied on in 


future studies to measure SEM adoption. 


1.1.3.1.2 Survey Responses Approach 


Cadmus developed a scoring method based on the survey responses that aligns with the scoring 


method for determining the level of SEM adoption used in the market characterization study 


conducted earlier this year (Cadmus 2014). This makes the OC cohort SEM adoption level study 


results comparable to the market baseline study results. 


For each of the five elements in NEEA’s CRE SEM definition, Cadmus asked corresponding 


survey questions about the implementation of that element. The team scored each element 


equally, as 20%, if the building met the minimum requirements. Therefore, if a building met the 


minimum requirements for all five elements, it received a score of 100% and was classified as 


full SEM adoption. If a building met the minimum requirements for one to four elements, it 


received a score ranging from 20% to 80%, respectively, and was classified as some SEM 


adoption. Those buildings that did not meet the minimum requirement for any elements were 


classified as no SEM adoption.  


In addition to measuring the overall SEM adoption level, Cadmus scored buildings’ progress 


with each element as no, some, or full adoption. The detailed scoring methodology and results 


are in Appendix C.  


1.1.3.2 SEM Development Matrix Method 
NEEA requested that Cadmus develop a scoring method based on the SEM Development Matrix, 


which contains 12 SEM components and outlines the criteria for six levels of SEM adoption: 


0 - unengaged, 1 - engaged, 2 - systemic, 3 - sustaining, 4 - integrated, and 5 - world class.3  


                                                 
3  Leritz, N., Strategic Energy Management, It’s Time to Grow Up!; A Maturity Model for SEM Implementation. 


ACEEE Building Efficiency Summer Study. 2014. 
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NEEA’s SEM Development Matrix contains more detail and more activities than the CRE SEM 


definition. Cadmus designed the survey instruments based on the CRE SEM definition, and it is 


not always possible to distinguish between two adjacent matrix levels. However, the goal was to 


design an approach to measure SEM adoption according to the matrix criteria, which could guide 


future studies. In the future, NEEA can refine this approach by asking survey questions that are 


more directly based on the matrix criteria.  


Cadmus assigned a score of 0 through 5 for each of the 12 SEM components, depending on 


which level criteria the building met. A building that satisfied the Level 2 criteria or higher for 


all elements met the minimum requirements of SEM and was classified as full SEM adoption. A 


building was classified as some SEM adoption if it satisfied the Level 1 criteria or higher for at 


least six of the 12 elements.  


The detailed scoring methodology and results based on the SEM Development Matrix is in 


Appendix D. 


1.2 Key Survey Findings 
The key OC survey findings are summarized below.  


1.2.1 Respondent Characteristics 
The team conducted 19 surveys. Table 3 provides a profile of survey respondents. The most 


common title is property or building manager (seven of 19). Thirteen of 19 respondents have had 


their current role for three or more years.  
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Table 3. Respondent Profile 


Characteristic 
Total 


(n=19) 


Boise 


(n=4) 


Portland/ 


Vancouver 


(n=15) 


Length of 


employment 


1 year to less than 3 years 6 0  6 


3 years to less than 5 years 2 1 1 


More than 5 years 11 3 8 


Title 


Property/facility/building manager 7 2 5 


Director of operations 4 2 2 


Chief engineer/Director of 


engineering services 
3 0 3 


Alliance director 1 0 1 


Energy and utility specialist 1 0 1 


Managing member 1 0 1 


President 1 0 1 


Program analyst sustainability 1 0 1 


Job Duties* 


 


Track energy, monitor equipment 8 3 5 


Oversee building, make decisions 6 0 6 


Implement and recommend energy 
savings projects 4 0 4 


Manage budgets and spending 1 0 1 


Oversee maintenance 1 0 1 


Energy manager for portfolio 1 0 1 


Oversee equipment choices 1 0 1 


Save tenants money 1 1 0 


Length at Current 


Title 


1 year to less than 3 years 6 0 6 


3 years to less than 5 years 3 1 2 


5 years or more 10 3 7 


Source: Survey questions B1, B2, B3 and B4: How long have you been with [COMPANY[? What is your title? How 


long have you had the role of [TITLE]?How do your job duties relate to energy use at this building? 


*Responses exceed number of respondents because multiple responses were allowed.  


 


 


1.2.2 Building Characteristics 
Cadmus asked about ownership structure, building usage, and building age. Most companies 


own and manage their property (for 12 of 19 properties). For all but two properties, respondents’ 


reported using their space for offices. Thirteen properties were built prior to the year 2000. The 


full results are in Table 4. 
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Table 4. Building Profile 


Characteristic 
Total 


(n=19) 


Boise 


(n=4) 


Portland/ 


Vancouver 


(n=15) 


Ownership structure 
Own and manage 12 3 9 


Manage only 7 1 6 


Building usage 


All office space 5 1 4 


Mostly office space 7 1 6 


Office and retail 5 1 4 


Other 2 1 1 


Building age 


1970 or before 8 2 6 


1980s 3 0 3 


1990s 2 0 2 


2000s 3 1 2 


2010 or later 3 1 2 


Source: survey questions M1, M2, and M3: Does your company own, manage, or both own and manage the 


property? How would you describe the use of space in the building? When was the building built?  


 


1.2.3 SEM Adoption Level per NEEA’s CRE Definition with Five Elements 
As outlined above, NEEA’s SEM definition for the CRE cohorts is:  


1. Adoption of a management-approved goal for energy performance 


2. Documentation of the planned activities to achieve the goal 


3. Allocation of resources (staff and training, and/or capital) towards the goal 


4. Implementation of planned activities 


5. Regular reporting to management on progress towards goal(s) and effectiveness of SEM 


practices 


Table 5 shows the overall SEM adoption level for each building based on the documentation and 


survey results. According to survey responses, three of the 19 buildings met the minimum 


requirements for full SEM adoption; the remaining 16 buildings met the minimum requirements 


for at least one of the five SEM components, achieving some SEM adoption.  


The adoption level based on the survey responses differed from the adoption level based on the 


documentation for six of the surveyed 19 buildings. Three of these six buildings received a 


documentation score of no SEM; for two buildings this was because no project bank existed to 


track SEM progress, for one building this was because it was previously listed as non-active. The 


remaining three buildings received full SEM based on surveys, but only some SEM based on 


documentation. This is because element 5, regular reporting to management on progress towards 


goal(s), is not documented for two of these three OC buildings. However, respondents 


confirmed, via the survey, that element 5 activities do occur at these buildings. The last building 


only documented energy performance goals. 
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Table 5. Overall SEM Adoption Level by Building 


City Building 


SEM Adoption Level Documentation and 


Survey Adoption 


Level Match? 
Documentation 


Method 
Survey Method 


Boise 


Building 1 Some Some Yes 


Building 2 Some Some Yes 


Building 3 Some Some Yes 


Building 4 Some Full No 


Portland/ 


Vancouver 


Building 5 Some Full No 


Building 6 No Some No 


Building 7 Some Some Yes 


Building 8 Some Some Yes 


Building 9 Some Some Yes 


Building 10 Some Some Yes 


Building 11 Some Some Yes 


Building 12 Some Some Yes 


Building 13 No Some No 


Building 14 No Some No 


Building 15 Some Some Yes 


Building 16 Some Some Yes 


Building 17 Some Some Yes 


Building 18 Some Some Yes 


Building 19 Some Full No 


 


Table 6 shows that three of the 19 surveyed buildings (16%) met the minimum SEM 


requirements for all five elements (full SEM). The remaining 16 buildings met the minimum 


SEM requirements for at least two of the five elements (one or more element is considered some 


SEM). In comparison, the CRE market characterization revealed that 8% of the market met the 


minimum SEM requirements for all five elements and another 73% met the minimum 


requirements for at least one of the five elements (Cadmus 2014). The market characterization 


study surveyed 40 commercial buildings, and included 11 CRE cohort buildings.  
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Table 6. Market Baseline SEM Implementation Compared to OC SEM Implementation 


Level of SEM 


Implementation 


Market Baseline Study (n=40) OC Buildings Survey (n=19) 


Number of 


Total Surveys 


Percentage 


of Total 


Surveys* 


Absolute 


Precision**  


Number of 


Total 


Surveys 


Percentag


e of Total 


Surveys 


Absolute 


Precision** 


Full SEM (5 


components) 
3 8% 7% 3 16% 12% 


Some SEM 29 72% 12% 16 84% 12% 


 4 SEM 


components 
7 18% 10% 7 37% 15% 


 3 SEM 


components 
9 23% 11% 8 42% 16% 


 2 SEM 


components 
10 25% 11% 1 5% 7% 


 1 SEM 


component 
3 8% 7% 0 0% N/A 


No SEM (0 


components) 
8 20% 10% 0 0% 


N/A 


Total 40 100%  19 100%  


*Totals may not add to 100% due to rounding. 


**Absolute precision at 90% confidence. 


 


The Cadmus team asked building representatives if they intend to fully implement NEEA’s five 


SEM elements. Table 7 shows that for 14 of the 18 buildings, representatives plan to fully 


implement SEM. For one building, the representative said “no,” and three respondents did not 


know.  


Table 7. Intention to Fully Implement SEM  


Response Number of Responses 


Yes 14 


No 1 


Don’t know 3 


No response 0 


Total 18* 


* Cadmus did not ask this question about one building, where the 


representative reported that all five elements were already fully 


implemented.  


Source: survey question C4: Do you intend to fully implement NEEA’s 


five elements of Strategic Energy Management?  


 


Table 8 shows that three respondents plan to fully implement SEM within the next year, six plan 


to fully implement SEM within one to two years, and five plan to fully implement SEM within 


two to five years. 
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Table 8. Planned Timeline for Fully Implementing SEM  


Response 
Number of 


Responses 


Less than one year 3 


One year to two years 6 


Two years to five years 5 


More than five years 0 


Not applicable 0 


Total 14* 


* Cadmus asked this question about buildings where the respondent said 


they intend to fully implement SEM (see Table 7).  


Source: survey question C5: When do you plan to have fully 


implemented Strategic Energy Management? Is it in less than one year, 


one to two years, two to five years, or more than five years? 


 


1.2.3.1 Element 1: Adoption of Management Approved Goal 
NEEA’s minimum criteria for the goal adoption element are: (1) the building has defined a 


measurable goal and (2) the goal has been adopted by management. The Cadmus team also asked 


the respondents to rate the extent to which this element was in place; Table 9 shows those results 


compared with the SEM survey score results.  


Seven of the 19 buildings (37%) met the minimum criteria for full SEM adoption per the survey 


scoring methodology. The respondents’ perception of element adoption matched survey 


responses in only seven of the 19 cases (37%). In fact, five of the six building respondents 


reported this element was at least partly in place, however, the survey scoring methodology 


measured these same five buildings as having no adoption of element 1.  


Table 9. Adoption of Management Approved Goal: Survey Scoring Methodology Compared with  


Building Respondents’ Perceptions 


SEM Adoption Level  


per Survey Scoring Method 


Building Respondents' Perception of the Extent Element is in 


Place 


 


Fully in 


Place 


Mostly or Partly 


in Place 


Not in 


Place 
Don't Know Total 


Full 2 5 0 0 7 


Some  2 4 0 0 6 


No 0 5 1 0 6 


Total 4 14 1 0 19 


Source: survey question C3a: To what extent is each of the SEM elements in place at your company? Is the 


identification and adoption of energy performance improvement goals fully in place, mostly in place, partly in 


place, or not in place?  


 


1.2.3.2 Element 2: Documentation of Planned Activities 
NEEA’s minimum criterion for the documentation of planned activities element was that a 


building was documenting their activities on their own, without relying on NEEA’s 


documentation. The Cadmus team also asked respondents to rate the extent to which this element 


was in place; Table 10 shows those results compared with the SEM scoring method results. 


Thirteen of the 19 buildings (68%) realized full SEM adoption per the survey scoring 


methodology. However, respondents’ recognized that this element was fully in place for only 
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three of these 13 buildings. The respondents’ perception of element adoption matched survey 


responses for only five of the 19 buildings (26%). 


Table 10. Adoption of Documentation of Planned Activities: Survey Scoring Methodology Compared with  


Building Respondents’ Perceptions 


SEM Adoption Level  


per Survey Scoring Method 


Building Respondents' Perception of the Extent Element is in Place 


Fully in 


Place 


Mostly or 


Partly in 


Place 


Not in Place Don't Know Total 


Full 3 8 2 0 13 


Some  0 2 2 0 4 


No 1 1 0 0 2 


Total 4 11 4 0 19 


Source: survey question C3b: To what extent is each of the SEM elements in place at your company? Is the 


documentation of planned activities to reach the goals fully in place, mostly in place, partly in place, or not in 


place?  


 


1.2.3.3 Element 3: Allocation of Resources 
NEEA’s minimum criterion for the allocation of resources element was that a building had 


dedicated staff and training, and/or capital resources towards energy-efficiency projects. The 


Cadmus team also asked the respondents to rate the extent to which this element was in place; 


Table 11 shows those results compared with the SEM scoring method results.  


All 19 buildings met the full SEM adoption criteria for resource allocation per the survey scoring 


methodology. For five of these 19 buildings, respondents said the element was fully in place, for 


12 buildings the respondents said the element was partly in place, for one building the 


respondent said the element was not in place, and one respondent did not know.  


Table 11. Adoption of Allocating Resources: Survey Scoring Methodology Compared with  


Building Respondents’ Perceptions 


SEM Adoption Level  


per Survey Scoring Method 


Building Respondents' Perception of the Extent Element is in Place 


Fully in 


Place 


Mostly or 


Partly in 


Place 


Not in Place Don't Know Total 


Full 5 12 1 1 19 


Some  0 0 0 0 0 


No 0 0 0 0 0 


Total 5 12 1 1 19 


Source: survey question C3c: To what extent is each of the SEM elements in place at your company? Is the 


allocation of staff resources and training or allocation of capital resources fully in place, mostly in place, partly 


in place, or not in place? 


 


1.2.3.4 Element 4: Implementation of Planned Activities 
NEEA’s minimum criteria for the implementation of planned activities element was that at least 


one activity was being implemented at the building during 2013 or the building had dedicated 


staff and training, and/or capital resources towards energy-efficiency projects. Cadmus asked 


respondents for nine of the 19 buildings (47%) if at least one activity listed in NEEA’s 


documentation was implemented. For all nine buildings, respondents confirmed at least one 


activity as being implemented.  
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Documentation of implemented measures did not exist for the remaining 10 buildings, so 


Cadmus relied on NEEA’s documentation to verify implementation activity. Three of the 10 


buildings implemented activities (and received a score of full SEM), and the remaining seven 


buildings did not have activities documented. However, these seven buildings confirmed, via the 


survey, that resources were allocated to project implementation; therefore, these seven buildings 


also met the minimum criteria for element four. All 19 buildings realized full SEM adoption per 


the survey scoring methodology. For five of these 19 buildings, respondents said the element was 


fully in place, for 13 buildings the respondents said the element was partly in place, and for one 


building the respondent said the element was not in place. 


Table 12 shows those results compared with the SEM scoring methodology results.  


All 19 buildings realized full SEM adoption per the survey scoring methodology. For five of 


these 19 buildings, respondents said the element was fully in place, for 13 buildings the 


respondents said the element was partly in place, and for one building the respondent said the 


element was not in place. 


Table 12. Adoption of Implementation of Activities: Survey Scoring Methodology Compared with  


Building Respondents’ Perceptions 


SEM Adoption Level 


per Survey/ 


Documentation 


Scoring Method 


Building Respondents' Perception of the Extent Element is in Place 


Fully in 


Place 


Mostly or 


Partly in 


Place 


Not in Place Don't Know Total 


Full 5 13 1 0 19 


Some  0 0 0 0 0 


No 0 0 0 0 0 


No documentation 0 0 0 0 0 


Total 5 13 1 0 19 


Source: survey question C3d: To what extent is each of the SEM elements in place at your company? Is 


the ongoing implementation of activities or practices toward reaching the goals fully in place, mostly in 


place, partly in place, or not in place? 


 


1.2.3.5 Element 5: Reporting to Management 
NEEA’s minimum criterion for the reporting management element was that staff report progress 


to management on a regular basis, with reports including any of the following: (1) the 


effectiveness of each activity in improving energy performance, (2) whether the allocated 


resources were adequate, and/or (3) changes to energy performance goals.  


Eleven of the 19 buildings (58%) met the minimum criteria for full adoption of reporting to 


management per the survey scoring methodology. The respondents’ perception of element 


adoption matched survey responses in only eight of the 19 instances (42%). Table 13 shows 


those results compared with the SEM survey score results. 







14 


Table 13. Adoption of Reporting to Management: Survey Scoring Methodology Compared with  


Building Respondents’ Perceptions 


SEM Adoption Level  


per Survey Scoring Method 


Building Respondents' Perception of the Extent Element is in Place 


Fully in 


Place 


Mostly or 


Partly in 


Place 


Not in Place Don't Know Total 


Full 6 5 0 0 11 


Some  2 0 0 0 2 


No 2 2 2 0 6 


Total 10 7 2 0 19 


Source: survey question C3e: To what extent is each of the SEM elements in place at your company? Is the 


reporting of progress to senior management fully in place, mostly in place, partly in place, or not in place? 


 


1.2.4 SEM Adoption Level per NEEA’s SEM Development Matrix 
The scoring method based on the SEM Development Matrix required that a building meet or 


exceed the level two criteria for all 12 matrix components to meet the minimum conditions for 


full SEM adoption. A building had some SEM adoption if they met or exceeded the level one 


criteria for at least six of the 12 matrix components. Table 14 shows the adoption level results 


from the CRE SEM definition method compared to results from the SEM Development Matrix 


method. 


No buildings met the minimum conditions for full SEM adoption per the survey scoring 


methodology, but all buildings met the minimum conditions for some SEM adoption. NEEA 


recently developed the SEM Development Matrix and program implementation does not yet 


directly align with the matrix activities. In addition, Cadmus based the survey questions on 


NEEA’s CRE SEM definition, which aligns with program implementation, but these questions 


did not have the level of detail needed to assess some matrix components.  


Table 14. Overall SEM Adoption Level: Survey Scoring Methodology Compared with SEM Development 


Matrix Methodology 


Adoption Level per CRE  


SEM Definition Methodology 
Adoption Level per SEM Development Matrix Methodology 


Full Some None Total 


Full 0 3 0 3 


Some  0 16 0 16 


No 0 0 0 0 


Total 0 19 0 19 


 


Figure 2 shows the scores by component for each of the 19 buildings with survey responses. 


Buildings received the lowest scores for components that did not have sufficient corresponding 


survey questions to properly assess the extent of adoption. For example, the survey did not 


include many questions specifically about an energy management system audit, and 17 of the 19 


buildings did not meet or exceed the level 2 criteria for this component (receiving a score of 0 or 


1). However, these components without sufficient survey questions were also likely not included 


or emphasized during program implementation. Detailed results for each component are in 


Appendix D. 
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Figure 2. Development Matrix SEM Adoption Score by Component for Each Survey Respondent 


 
 


1.2.5 Program Components 
Cadmus asked respondents to rate how valuable program components were in helping them 


reduce energy use. Several respondents rated “developing an action plan” and “communicating 


goals and accomplishments with owners or external stakeholders” as being very valuable (47% 


each). These were the most valuable rated components. Figure 3 shows the value of each 


component to the respondents in reducing energy use.  
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Figure 3. Value of Program Components* 


  
* Totals may not sum to 100% due to rounding. 


Source: survey question I1: I’m going to ask some questions about the value of different program 


components in helping you reduce energy use. Thinking about your overall experience with 


program support in…[INSERT EACH STATEMENT], would you say this component was very 


valuable, somewhat valuable, not too valuable, or not at all valuable? (n=19) 


 


Cadmus asked respondents who said the component was not too valuable or not at all valuable 


why they gave that response. Table 15 shows respondents’ verbatim answers. Many respondents 


reported that components were not valuable because they already had that component in place. 
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Table 15. Reasons for Low Value Rating 


Program Component Reason for Low Value Rating 


Communicating goals 


and accomplishments 


with owners or external 


stakeholders (n=2) 


Something we had already done. 


We are the owner and occupant, so we know. 


Documenting energy-


related activities taken 


(n=2) 


We were already doing this. 


Because if don't have the time to do anything with it. 


Engineering coaching 


(n=5) 


 


 


 


A lot of it we already addressed. 


I'm not aware of any engineering coaching available. 


They were not familiar with the equipment, It is specialized. 


Our building was not really suited to the competition. 


The engineer did not understand our applications and did not like them. 


Setting an energy 


performance goal (n=4) 


 


It is a standard practice. We already have been doing these things. 


There should not be a limit. We should always strive to get better than we are now. 


Not just stop at a goal. 


Again if we just don't have the time. 


We were already exceeding previous goals by 70%. 


Developing an action 


plan (n=3) 


 


 


Again we have one in place already. 


Because I'm too busy 


We didn't developed an action. We didn't find that we needed to make 


improvements. We just benchmarked. 


Technical scoping 


walkthrough (n=1) 


We have Technicians on site that knew more about our equipment than your techs. It 


is specialized equipment. 


Assistance with 


benchmarking (n=4) 


 


Because I already do it, and have done it for some time. 


We already have a process in place. 


I didn't get any assistance. 


There wasn't anything else we could do that wasn't done already. 


Assistance with Portfolio 


Manager account (n=2) 


We were already doing this before the competition. 


We didn’t get assistance. It was more of a hassle than anything.  


Source: survey question I2: Can you tell me the reasons you said that the competition’s assistance with [INSERT 


ANSWERS FROM 0 THAT WERE 3 or 4] were not very valuable? (n=19) 


 


Cadmus asked respondents what tools provided through Kilowatt Crackdown were most useful. 


All but three respondents’ identified tools; two did not know what tools were useful and one said 


that none of them were useful. The top answer from those in Portland/Vancouver was a site 


survey. Table 16 summarizes all the responses. 
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Table 16. Useful Tools Provided by Kilowatt Crackdown 


Useful Tools 
Total 


(n=16) 


Boise 


(n=3) 


Portland/Vancouver 


(n=13)* 


Site survey 4 0 4 


Night walks 2 1 1 


Energy use monitoring 2 0 2 


Benchmarking 1 0 1 


Energy Trust of Oregon resources 1 0 1 


Carbon Force study 1 0 1 


Project bank 1 0 1 


Seminars 1 0 1 


Identifying goals 1 1 0 


Report 1 1 0 


Staff support 1 0 1 


ENERGY STAR® help 1 0 1 


* Multiple responses accepted.  


Source: survey question I4: What tools provided by Kilowatt Crackdown were most useful in understanding and 


reducing energy use?  


 


The team asked respondents what tools, seminars, or workshops would help them adopt energy 


management practices. Three people mentioned lighting seminars; all other responses were 


mentioned once. Eight people did not know or said that there were no workshops that would 


help. Table 17 includes the verbatim responses. 


Table 17. Other Helpful Tools  


Boise Responses 


(n=2) 


Portland/Vancouver Responses 


(n=9) 


Idaho Power & Intermountain Gas and safety 


training. 
Lighting seminars (3 mentions) 


It would be nice for the utility to provide data 


feeds for Portfolio Manager. 
Benchmarking. Sharing lessons learned. Case studies. 


 
Energy Trust of Oregon. Rebates offered to us. They did a 


survey of [a] building on the estimated cost and paybacks. 


 More value-added incentives. Monetary value incentives. 


 Ongoing programs. 


 
How to understand current technology to decide what is the best 


way to save; someone to interpret. 


 
Maintenance best practices and also behavioral [best] 


practices. 


 Solar power. 


Source: survey question I5: What other tools or seminars and workshops can NEEA, BOMA, your utility, or the 


city offer to help you adopt energy management practices?  


 


The team asked how much assistance respondents received from Kilowatt Crackdown in various 


areas. Twenty-one percent of respondents said they received a lot of assistance for training staff 


to implement energy reduction practices and 11% said they received a lot of assistance for a 


cost-effective energy tracking system. Figure 4 shows the results of these questions. 
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Figure 4. Assistance Received from Kilowatt Crackdown 


 
Source: survey question K5: Please tell me the extent of assistance you received from Kilowatt 


Crackdown in the following areas. Did you receive a lot of assistance, some assistance, little 


assistance, or no assistance with [INSERT STATEMENT]? (n=19)  


 


1.2.6 Motivation 
Cadmus asked respondents why they participated in Kilowatt Crackdown. The most common 


reason was to save energy and money (five of 19), followed by a recommendation from peers or 


colleagues (four of 19). The full list of reasons is in Table 18. 


Table 18. Reasons for Participating in Kilowatt Crackdown* 


Motivator 
Total 


(n=19) 


Boise 


(n=4) 


Portland/ 


Vancouver 


(n=15) 


Save energy and money 5 1 4 


Peers recommended it/company directed us to 


participate 
4 1 3 


BOMA recommended it 2 0 2 


To meet our energy performance goals 2 0 2 


Reduce maintenance costs 1 0 1 


Recommended by local utility or energy-efficiency 


organization 
1 1 0 


To get recognition for the practices we have in place 


on behalf of the team and client 
1 0 1 


Most of the buildings had participated and it was the 


right thing to do 
1 1 0 


Tenants wanted to participate 1 0 1 


Reducing carbon emission in the environment 1 0 1 


To look attractive to tenants by being green 1 0 1 


Don't know 2 0 2 


* Multiple responses accepted. 


Source: survey question J1: What motivated your company to participate in Kilowatt Crackdown? (n=19)  
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Twelve of 19 respondents (63%) said they conducted major building upgrades within the last two 


years. The most common upgrade, mentioned by five of 12 respondents, was upgrading the 


heating or cooling system.  


Before participating in Kilowatt Crackdown, 12 of 19 respondents described themselves as very 


active in managing energy in their buildings. Eight of 19 had participated in another utility-


sponsored program(s) before participating in Kilowatt Crackdown. Without the Kilowatt 


Crackdown competition and assistance, seven of 19 would not have completed any of the 


projects implemented. This was especially true of respondents in Boise, where three of four 


respondents said they would not have implemented any projects without Kilowatt Crackdown. 


Table 19 summarizes these results.  


Table 19. Activity and Implementation Profile 


Question 
Total 


(n=19) 


Boise 


(n=4) 


Portland/ 


Vancouver 


(n=15) 


Energy management activity prior to Kilowatt Crackdown 


Very active 12 2 10 


Somewhat active 5 1 4 


Not too active 1 1 0 


Not active at all 0 0 0 


Don't know 1 0 1 


Participated in other utility sponsored programs 8 2 6 


Projects implemented without Kilowatt Crackdown team 


All 1 0 1 


Most 4 1 3 


Some 7 0 7 


None 7 3 4 


Source: survey questions J3, J4, and J5: Before participating in Kilowatt Crackdown, how active was this 


building in managing energy? Did your building participate in other utility-sponsored energy-efficiency 


programs before participating in Kilowatt Crackdown? How many of the projects implemented with the 


assistance of the Kilowatt Crackdown team do you think would have been implemented in the absence of this 


competition?  


 


1.2.7 Barriers 
The team asked respondents to discuss challenges to implementing activities in the project bank 


(Table 20). The most significant challenge mentioned was budget limitations (by six of 19), 


followed by high initial costs (by four of 19).  
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Table 20. Challenges to Implementing Activities in the Project Bank* 


Challenges 
Total 


N=19) 


Boise 


(n=4) 


Portland/ 


Vancouver 


(n=15) 


Budget limitations 6 1 5 


High initial cost 4 1 3 


Don't know 3 1 2 


Lack of staff time to pursue energy-efficiency 


upgrades 
2 0 2 


Timeframe to complete activities 2 2 0 


Not a high enough return-on-investment 1 0 1 


Lack of technical knowledge about energy-


efficiency equipment 
1 0 1 


Long payback period 1 0 1 


Getting tenants to perceive the activity as safe 1 0 1 


Getting tenant participation 1 0 1 


Convincing the owners to spend money 1 0 1 


Discipline in documenting and being consistent  1 0 1 


The activities will not improve energy use in the 


building 
1 0 1 


* Multiple responses accepted. 


Source: survey question K3: What would you say are the challenges to implementing the activities in the project 


bank?  


 


Table 21 shows the ways respondents said NEEA and other organizations could help their 


businesses overcome the challenges to adopting SEM. The top two responses are to provide 


more information about best practices and to provide more money in rebates (four of 19 each). 


Three of four respondents in Boise did not offer a recommendation.  


Table 21. Ways to Help Companies Overcome Challenges to Adopting SEM* 


Ways to Overcome Challenges 
Total 


(n=19) 


Boise 


(n=4) 


Portland/ 


Vancouver 


(n=15) 


Provide best practices and education, more 


information 
4 0 4 


More money, rebates 4 1 3 


Benchmarking 2 0 2 


Provide audits 1 0 1 


More manpower 1 0 1 


No recommendation offered 8 3 5 


Don’t know 2 0 2 


* Multiple responses accepted. 


Source: survey question K6: What could NEEA, BOMA, your utility, or the city do to help your company 


overcome challenges to adopting Strategic Energy Management goals and practices? 


 


1.2.8 Benefits 
Cadmus asked respondents to identify the main benefits to their organization resulting from the 


Kilowatt Crackdown activities. Respondents gave a wide variety of answers, with six of 19 


mentioning energy savings. Table 22 lists all the benefits mentioned by respondents.  
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Table 22. Benefits Resulting from the Kilowatt Crackdown Activities* 


Benefits 
Total 


(n=19) 


Boise 


(n=4) 


Portland/ 


Vancouver 


(n=15) 


Energy savings 6 1 5 


Lower energy bill/saved money/reduced operating 


costs 
2 0 2 


Lower maintenance costs 2 0 2 


Marketing benefits 2 0 2 


Identified areas that need attention 2 1 1 


Attractive to tenants/higher occupancy rate 1 0 1 


Environmental benefits 1 0 1 


Benchmarking 1 0 1 


Community awareness 1 1 0 


Earned ENERGY STAR 1 1 0 


Made us aware 1 0 1 


Project bank 1 0 1 


Employee moral/people felt more positive 1 0 1 


Gave overall data for reducing energy use 1 0 1 


Gave some exposure to the industry 1 0 1 


Improved performance 1 0 1 


* Multiple responses accepted. 


Source: survey question K1: What would you say are the main benefits to your organization resulting from the 


Kilowatt Crackdown activities?  


 


The team asked respondents what benefits they received from participating in Kilowatt 


Crackdown other than saving energy. Six of 19 said there were no additional benefits, two did 


not know, and two gave responses that indicated they did not understand the question. The 


responses varied and are in Table 23. 


Table 23. Benefits in Addition to Saving Energy 


Other Benefits 
Total 


(n=19) 


Boise 


(n=4) 


Portland/ 


Vancouver 


(n=15) 


Attractive to tenants/higher occupancy rate 2 0 2 


Lower maintenance costs 2 0 2 


Marketing benefits 1 0 1 


Gas, water, and electrical savings 2 0 2 


Establishing the value through group effort 1 0 1 


Lower utility costs 1 0 1 


No other benefits 6 2 4 


Did not understand question* 2 1 1 


Don't know 2 1 1 


Source: survey question K2: Are there any other benefits besides saving energy that you have seen from 


participating in the Kilowatt Crackdown?  


*Responses were water energy savings and energy savings from setting the system and using better schedules. 


 


1.2.9 Business Goals and Drivers 
Respondents identified the importance of various business items to them when planning energy-


efficiency goals and practices (Figure 5). Seventy-four percent of respondents said company cash 
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flow was very important, followed by property cash flow (63%) and total cost of adopting 


energy-efficiency activities (63%).  


Figure 5. Business Drivers* 


* Totals may not sum to 100% due to rounding. 


Source: survey question L1: Please tell me how important the following items are to you when planning energy 


efficiency goals and practices. (n=19) 


Fifty-eight percent of respondents said their building has a specific policy that they replace worn 


out equipment with high-efficiency equipment. The team asked respondents whether their 


company’s requirement for return-on-investment is less stringent, more stringent, or the same as 


for other capital investments. Almost half of the respondents (47%) said it was the same as for 


other capital investments while 21% said it was less stringent and 26% said it was more 


stringent. One person said he/she did not know (5%).   


1.3 Conclusions and Recommendations 
1.3.1 SEM Adoption 
Cadmus has the following conclusions and recommendations based on the SEM adoption level 


findings. 


 OC SEM adoption levels are higher than those shown with the market baseline study. 


Three of the 19 buildings (16%) met the minimum SEM requirements for all five 


elements (full SEM). The other 16 buildings (84%) met the minimum SEM requirements 


for at least two of the five elements (some SEM). In comparison, the CRE market 


characterization study revealed that 8% of the market met the minimum SEM 


requirements for all five elements and another 72% of the market met the minimum 
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requirements for at least one of the five elements. Twenty percent of the market had not 


implemented any SEM elements (Cadmus 2014). 


 The majority of respondents intend to fully implement SEM. Fourteen of the 18 building 


representatives plan to fully implement SEM. Only one respondent said SEM would not 


be fully implemented at his building and three did not know. Cadmus did not ask this of 


one respondent who said all five elements were already fully implemented at the 


building. Of the 14 respondents that plan to fully implement SEM, three plan to fully 


implement SEM within the next year, six plan to fully implement SEM within one to two 


years, and five plan to fully implement SEM within two to five years. 


 Building respondents’ perception of progress with SEM elements was often less than 


indicated by the survey scoring methodology. Respondents for buildings that met the 


minimum criteria for SEM elements regularly reported that the elements were less than 


fully implemented. For example, all 19 buildings met the minimum criteria for resource 


allocation according to the survey scoring methodology, but for 14 buildings 


respondents’ reported the element was not yet fully in place or they did not know whether 


the element was in place. These responses may reflect building managers’ desire to do 


more or they may reflect a perceived expectation that they should do more with each 


component. The responses also imply that building managers are not aware of NEEA’s 


expectations for each component. 


 Recommendation: NEEA should consider communicating the SEM adoption level 


results based on the CRE SEM definition with the participating building respondents 


to acknowledge their success with SEM and to provide feedback on which elements 


need further progress. 


 NEEA’s documentation provided some useful information on SEM progress, but did 


not contain all of the required information to assess the cohorts’ SEM adoption. NEEA 


did not create project banks for smaller buildings, so no documentation was available to 


assess SEM progress. Additionally, the project banks did not include information 


regarding regular reporting to management. 


 Recommendation: NEEA should consider developing a simpler tracking document 


for the smaller buildings that documents the activities supporting the minimum 


criteria of the CRE SEM definition. Participants could fill out this documentation and 


submit it to NEEA at the end of the program.  


 Recommendation: NEEA should consider tracking the reporting to management 


element in the project banks or in a separate document. 


 NEEA’s SEM Development Matrix provides guidance for activities above and beyond 


the minimum requirement in the CRE SEM definition, but may be too complex for OC. 


NEEA recently developed the SEM Development Matrix, and program implementation 


was not directly based on these criteria at the time the survey was administered to 
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measure SEM adoption. However, the matrix design is likely too complex for a one-year 


program with commercial office buildings.  


 Recommendation: NEEA should consider revisiting the CRE SEM definition and 


aligning it with the SEM Development Matrix components that are most applicable to 


the OC initiative goals. This will ensure that the SEM initiatives are implemented 


consistently without the need to measure cohorts’ progress against metrics that are 


inconsistent with the OC initiative goals.  


1.3.2 Program Feedback 
Cadmus has the following program feedback based on the survey findings. 


 Over 80% of respondents reported documenting energy-related activities and getting 


assistance with Portfolio Manager accounts as very valuable or somewhat valuable 


program components. Over 60% of respondents reported that each program component 


Cadmus asked about was very or somewhat valuable. 


 Seven of 19 respondents (37%) said they would not have completed any of the projects 


implemented without the assistance of Kilowatt Crackdown. This was especially true of 


respondents in Boise, where three out of four respondents said they would not have 


implemented any projects without Kilowatt Crackdown. However, 12 of 19 respondents 


described themselves as very active in managing energy in their buildings before 


Kilowatt Crackdown and eight said they had participated in another utility-sponsored 


program(s). 


 Recommendation: NEEA should continue recommending utility and local 


government rebate programs, prioritizing rebated measures for the Kilowatt 


Crackdown cohorts.  


 The most frequently mentioned challenges for adopting SEM were budget limitations 


and high initial cost. Budget limitations was mentioned by six of 19 respondents and 


high initial costs was mentioned by four of 19 respondents. 


 Recommendation: NEEA should also consider partnering with a financial institution 


to offer zero or low interest loans for energy-efficiency projects.  


1.4 Next Steps 
Cadmus is estimating the OC cohort’s energy savings by SEM adoption level. The team looked 


for any trends in energy savings that may be dependent on SEM adoption level results, or on the 


adoption of specific SEM elements. Cadmus described the results from these analyses in a draft 


report delivered to NEEA on August 20, 2014.  
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2. EXECUTIVE SUMMARY 


This report summarizes the findings from the Ductless Heat Pump (DHP) and Heat Pump Water 
Heater (HPWH) message testing study conducted by ILLUME Advising LLC on behalf of the 
Northwest Energy Efficiency Alliance (NEEA). NEEA is a nonprofit alliance of more than 100 
Northwest utilities and energy efficiency organizations working on behalf of more than 13 
million energy customers to use the “market power of the region to accelerate the innovation and 
adoption of energy-efficient products, services and practices.”1 


NEEA launched the Northwest Ductless Heat Pump Project in 2008 as a pilot that set out to 
demonstrate DHPs as a viable technology to displace electric resistance heat in existing homes. 
While market progress is being made, as indicated by the 2013 Market Progress Evaluation 
completed by Evergreen Economics,2 there are still a number of barriers to the adoption of the 
technology in the market. These: (1) installation costs, (2) customer awareness and 
understanding of the technology, and (3) aesthetic concerns. The DHP initiative was developed 
to help transform the market by overcoming these and other market barriers.  


In 2012, NEEA began the Smart Water Heat initiative, which is focused on promoting market 
development and consumer education and adoption of heat-pump water heating technology in 
the Northwest. According to the 2013 Market Test Assessment,3 two main factors have been 
responsible for the slow increase in HPWH market adoption; (1) the complexity of the 
technology and (2) consumer purchase patterns for water heaters. Consumers do not typically 
differentiate between types of water heaters. The HPWH initiative was developed to help 
overcome these market barriers.  


While NEEA recognizes the first cost, aesthetics, purchase patterns and broader technology 
barriers for the DHP and HPWH technologies must be acknowledged through the initiatives, 
they identified customer awareness and perceptions around the technologies as a key and 
addressable barrier to further deployment. As such NEEA contracted with ILLUME Advising to 
conduct consumer messaging research. The results of this study will help inform NEEA in its 
messaging and marketing approach for DHP and HPWH technologies.  


Key findings from the message testing study follow: 


1. Consumers are somewhat aware of DHP and HPWH technologies. Despite NEEA 
promoting DHPs since 2008, less than half (41%) of survey respondents were aware of 
the technology. This may seem low when compared to HPWHs, which have a 45% 


                                                            
1 www.neea.org 
2 Evergreen Economics. 2014. Northwest Ductless Heat Pump Initiative Market Progress Evaluation Report #3 
Portland OR: Northwest Energy Efficiency Alliance. Retrieved from http://neea.org/docs/default-
source/reports/northwest-ductless-heat-pump-initiative--market-progress-evaluation-report-3.pdf?sfvrsn=4 
3 Evergreen Economics. 2013. Northwest Heat Pump Water Heater Market Test Assessment. Portland OR: 
Northwest Energy Efficiency Alliance. Retrieved from http://neea.org/docs/default-source/reports/northwest-heat-
pump-water-heater-market-test-assessment.pdf?sfvrsn=6 
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awareness, and have only been promoted by NEEA since 2012.4 About a quarter of 
survey respondents who claimed to be aware of DHP technology characterized 
themselves as “familiar” with it. Similarly, only about a quarter of respondents who 
claimed to be aware of HPWH technology characterized themselves as familiar with it, 
and very few have ever seen one. 


2. Despite being unfamiliar, almost all consumers are open to learning more about 
DHP and HPWH technologies and ultimately purchasing them. Through the surveys, 
respondents indicated that they were very receptive to DHPs and HPWHs when 
considering a heating system or new hot water heater purchase. 


3. For DHPs, upfront cost (58%), concerns about improper installation (57%), and 
ease of self-install (41%) where the primary barriers noted by respondents. While a 
lesser concern, respondents were also apprehensive that DHPs are an unfamiliar 
technology. 


4. For HPWHs, upfront cost, lack of familiarity and ease of self-install were the 
primary barriers noted by respondents. While a lesser concern, respondents were also 
apprehensive that HPWHs may not be offered by all contractors. 


5. Aesthetic concerns were a barrier (21%) to adoption for DHPs, but the other 
benefits can help offset those concerns about the technology. Focus group participants 
had more concerns about technology aesthetics, with women in particular expressing 
concerns. That noted, there were benefits that seemed to help quell customer concerns, 
including the ability to install in different rooms, and features such as safety and comfort. 


6. Consumers intend to purchase a heating system or water heater only when their 
current heating system breaks down. This could be a significant barrier to DHPs given 
the very long life of standard electric heating systems—particularly radiant baseboard 
units. The aesthetic challenge and installation timeline suggests that part of the 
“messaging” is to get people to both think about, and install, DHPs sooner than they 
would in absence of the technology. For HPWHs, given that failure usually requires 
immediate replacement, ensuring that HPWHs are available at retail or through 
contractors is critical to market adoption.  


7. Participants indicated that they would seek out contractors for more DHP 
information (79%). This ranked well above the next most cited source of information 
(family and friends at 36%).  


8. While participants indicated that contractors are a key source of information for 
both technologies, they also clearly indicate that online ratings and reviews from other 
customers were very important to the decision-making process. Their utility company, 
contractors, and friends and family were also influential when making purchase 
decisions. 


                                                            
4 The HPWH awareness may be leaning on the high side because participants may have been confusing the 
technology with standard tank water heating technologies.  
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9. For both technologies, saving money on energy bills was the message identified as 
most motivating by participants. This was followed by saving energy, which most 
participants described as synonymous with saving money. For DHPs, safety (73%) and 
ease of operation (68%) were also compelling. Smaller size and “smart” technology were 
the least motivating. For HPWHs, high-quality investment, including the features of 
durability and a longer life, were also compelling—but significantly less so than saving 
money. 


1. GOALS AND OBJECTIVES 


The Northwest Energy Efficiency Alliance (NEEA) and their partner utilities have been leaders 
in piloting and promoting programs for Heat Pump Water Heaters (HPWH) and Ductless Heat 
Pumps (DHPs) in their program portfolio. Seeking to increase market penetration within the 
region (Idaho, Montana, Oregon, and Washington), NEEA identified that customer awareness 
and perceptions around these technologies are a key addressable barrier to further deployment. 
NEEA contracted with ILLUME Advising LLC (ILLUME) to conduct consumer messaging 
research around DHP technology to address these barriers. This report details findings from that 
research.  


Table 1. Researchable Issues 


Researchable Issues 


1 
Customer awareness of the available efficiency levels of and general availability of the 
technology 


2 Customer perceptions of the technologies 


3 Customer barriers to the technology  


4 Customer purchase intentions 


5 The role of installing contractors in helping to message and promote the technology 


6 Delivery vehicles for this type of messaging 


7 
The messaging that is most motivating to consumers including the role of installing 
contractors in helping to message and promote the technology 


 


2. METHODOLOGY 


This study was conducted by email survey followed up with focus groups that were designed to 
gather deeper insights into those factors and messages that would motivate consumers to 
purchase a DHP or a HPWH. The research effort targeted single-family homeowners who had 
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lived in their homes for at least two years; the DHP survey included homeowners who had an 
electric heating system that was at least ten years old, and the HPWH survey targeted 
respondents who had an electric water heater that is at least ten years old. Customer 
representation was sought from the states of Idaho, Montana, Oregon, and Washington. 


The survey sample was drawn to reflect a representation of consumers from across the region, 
and obtaining a representative sample relative to the population of consumers in the region—
including those consumers in urban and rural populations. The survey sample also aimed to 
provide sufficient representation from different climate zones (including climate zones 4, 5, and, 
6) in order to understand any unique challenges associated with cooler environments. In total, 
there were 574 respondents to the survey, with 282 respondents for the DHP survey and 292 
respondents for the HPWH survey. 


Five focus groups were conducted for the effort: three focus groups discussed DHP, including 
one in Portland, Oregon and two in Spokane, Washington; and two focus groups were conducted 
for HPWH, including one in Portland, Oregon and one in Spokane, Washington. Focus groups 
were set up to target single-family homeowners who had lived in their homes for at least two 
years and had electric heat (DHP) or an electric water heater that is at least ten years old 
(HPWH).  


The focus groups were designed to achieve a mix of participants across rural and urban 
homeowners, as well as across age, income levels, and ethnicities. Participants were offered an 
honorarium of $100 for participating in the focus groups. Twelve participants were recruited for 
each focus group, seating eight people.5 Focus group demographics can be found in Appendix B. 


3. FINDINGS  


This section of the report presents the key findings from both the DHP and HPWH surveys and 
focus groups. Qualitative data from the focus groups are presented in conjunction with 
quantitative data from the survey to illustrate a clearer, more nuanced understanding of the data. 
As appropriate, significant and meaningful differences across key segments, including climate 
zone, state, and demographic characteristics, are presented in each section.  


This section is divided into seven subsections. The subsections correspond to the seven 
researchable issues outlined in Table 1 (above), beginning with a discussion of consumer 
awareness of DHP and HPWH technologies, and ending with subsections addressing delivery 
vehicles (preferred methods of communications) and messaging prompts. Additionally, figures 
and tables associated with DHP technology are shown in orange, and figures and tables 
associated with the HPWH are shown in teal. 


 


                                                            
5 The first DHP focus group in Spokane, Washington only had four participants as a result a third group was 
conducted at a later date to achieve the target of seating eight participants. 
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1.1 AWARENESS 


Overall, respondents were somewhat aware of both DHP and HPWH technologies. However, 
their experience with, and knowledge of, the technologies is limited.  


Just over 40% of respondents were aware of DHPs (41% aware, Figure 1). Of the 125 
respondents that stated they were “aware” of the technology, only 18% characterized themselves 
as “familiar” with it.  


Figure 1. DHP awareness of technology and sources of information 


 
AWAR1. “Have you heard of a ductless heat pump (sometimes called a mini split)?” 
Base: All Respondents, n=282. 
AWAR3. “How did you learn about ductless heat pumps? (Please check all that apply)” 
Base: Respondents who have heard of ductless heat pumps, n=125. 


Slightly less than one-half of respondents were “aware” of HPWHs (45% aware, Figure 2), yet 
only about a quarter of respondents that stated they were “aware” of HPWHs characterized 
themselves as “familiar” with it, and very few (9% of aware respondents) have ever seen one. 


In the focus groups, about half of the participants per group raised their hands when asked if they 
were aware of DHPs. A number of participants indicated they were familiar only once they 
realized the technology was the same as a “mini-split.” In the HPWH focus groups, two to three 
participants per group at most, were aware of HPWHs by name.   


“I don’t know anyone who has one.” 


“(I heard about it) through media sources... probably This Old House.”   
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Figure 2. HPWH awareness of technology and sources of information 


 
AWAR1. “Have you heard of a heat pump water heater?” 
Base: All Respondents, n=292. 
AWAR3. “How did you learn about heat pump water heaters? (Please check all that apply)” 
Base: Respondents who have heard of heat pump water heaters, n=134. 


In the focus groups about half of the customers per group raised their hand when asked if they 
were aware of DHPs. A number of participant noted they were only familiar once they realized 
the technology was the same as a “mini-split.”  In the HPWH focus groups, at most, two to three 
customers per group were aware of HPWHs by name.  


“I don’t know anyone who has one.” 


“(I heard about it) through media sources... probably This Old House.” 


While nearly half of participants were aware of DHPs and HPWHs, there is still enough lack of 
familiarity and first-hand experience to limit participants’ comfort with both technologies. This 
is an important issue, given the fact that focus groups participants identified a “widely accepted” 
technology as important to the purchase decision. 


“You always think the newer technology is better, but maybe it’s not.” 


“I don’t know everything… I need more information”  


“I don’t know enough about it yet”  


“New is not necessarily always better.” 


“I don’t want to be the guinea pig on something like this.” 
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“I’m not inclined to buy something that’s so new because you’re left holding the bag if 
that thing fails.” 


Based on the surveys, men were more likely to state that they were both “aware of” and “have 
seen” DHPs—as were higher income respondents, those in climate zones 4 and 6, and those in 
Washington. Similarly, the HPWH surveys found that men, higher income respondents, those in 
climate zones 4 and 6, and those in Washington, were more likely to state that they were both 
“aware of” and “have seen” HPWHs.  


1.2 PERCEPTIONS 


As shown in the previous section, just over 40% of respondents were aware of DHPs and almost 
50% were aware of HPWHs, but they have limited understanding of, or familiarity with, the 
technologies. At present, this limited understanding appears to be working in favor of DHPs and 
HPWHs, as customer perceptions are generally neutral and unformed—the majority of 
respondents are open to learning more about these technologies and ultimately purchasing them.  


Through the surveys, respondents indicated that they will be very receptive to DHPs when 
considering their next purchase, with 92% saying they will either “definitely purchase” or will 
“consider purchasing” a DHP when it is time to replace their existing heating system (see Figure 
2). Similarly, respondents indicated that they will be very receptive to HPWHs when considering 
their next purchase, with 93% saying they will either “definitely purchase” (3%) or will 
“consider purchasing” (90%) an HPWH when it is time to replace their existing electric water 
heater (see Figure 2).  


As demonstrated by these survey results, increasing respondents’ understanding of the 
technologies and creating opportunities for respondents to experience them may help to increase 
adoption of DHPs and HPWHs. 
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Figure 3. DHP and HPWH purchasing likelihood 


 
M5. Based on the information presented today, please tell us which statement best represents your opinion: 
I will definitely purchase a ductless heat pump when I replace my current primary heating system. 
I will consider purchasing a ductless heat pump when I replace my current primary heating system. 
I will not purchase a ductless heat pump when I replace my current primary heating system. 
Base: All respondents, n=281 
 
M5. Based on the information presented today, please tell us which statement best represents your opinion: 
I will definitely purchase a heat pump water heater when I replace my current water heater. 
I will consider purchasing a heat pump water heater when I replace my current water heater. 
I will not purchase a heat pump water heater when I replace my current water heater. 
Base: All respondents, n=290 
 


Focus group participants for both technologies indicated a need to learn more before they would 
be comfortable installing a DHP or HPWH. 


“I don’t know everything… I need more information”  


“I don’t know enough about it yet”  


 “(A DHP is) an expensive unit that usually takes a contractor to install, it’s not something 
people just go out and do.”   


“I’m not sure that it would be better (than what I have now).” “I don’t understand it yet… 
part of the thing is that you line them all up. I don’t understand what is the difference 
(between HPWH and conventional water heater).” 


“I don’t know the difference between what I have and this (a HPWH).” 
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Many focus group participants also indicated they wanted detailed information on cost, energy, 
and install/maintenance costs/needs.  


“What’s it cost to repair… and is there anyone out there who can do it?”  


“I want to learn more about the functions, how it operates, limitations, all the different 
things before I’d commit to buying one.” 


“I want to know what it costs.” 


“What makes it different from a normal electric water heater?” 


“Space limitations, whether it would fit in the space I have or if I’d have to make 
modifications.” 


1.3 AESTHETICS 


For DHPs, aesthetics of the heating equipment was a concern for participants. Focus group 
participants in Washington found it a more significant concern—especially women. Notably, the 
interior head of the DHP was not viewed favorably by about half of the focus group 
participants—indicating that this may be an important barrier to address in messaging, as 
participants make trade-offs between DHPs and less prominent heating systems.  


Fewer than 21% of all survey respondents indicated that appearance was significantly important 
to them. While most did indicate that aesthetics were still somewhat important, other benefits 
may be motivating enough to outweigh those concerns.  


These findings are further reinforced by the surveys, which asked what respondents preferred 
their heating equipment to look like; survey respondents said that they wanted their equipment to 
be “simple” (56%), “unnoticeable” (55%), and “small” (45%). (See Figures 3 and 4 below.) 
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Figure 4. Importance of heating equipment appearance for DHPs 


 
A1. “How important to you is the appearance of your heating equipment?” 
“Very important” and “Not important” based on top 3 and bottom 3 scale options. “Somewhat important” based on 
the middle 4 scale options. 
Base: All respondents, n=281 
 


Figure 5. Ideal heating technology appearance 


 
A1. “My ideal heating technology would look...” 
“Very important” and “Not important” based on top 3 and bottom 3 scale options. “Somewhat important” based on 
the middle 4 scale options. 
Base: All respondents, n=281 


In the focus groups, participants identified “modern” as a preferred quality, and also noted that 
other technologies, such as baseboard heaters or radiators, were “ugly.” Among Portland, 
Oregon focus group participants, aesthetics of DHPs were viewed as relatively unimportant. 
Most participants noted that they could envision ways of either hiding or decorating the unit.  
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“This (DHP) doesn’t look too terribly bad.” 


 “My baseboards are ugly, but I’ve lived with those baseboards a long time.”  


“If it’s efficient and cheap, it’s very beautiful.”  


By comparison, focus group participants in Spokane, Washington highly prioritized the 
aesthetics of DHPs. Participants said they would not place DHPs in commonly used rooms in 
their homes, such as living rooms. 


 “I don’t like clutter… that thing hanging off the wall, it looks obtrusive.”  


“What I have now is pretty unnoticeable, so to have something like this hanging on your 
wall. And you know what, I’m short, getting up here and dusting it off on top, it’s not 
anything I’d be interested in doing.”  


“I don't have a lot of wall space.”   


In focus groups, men were less likely than women to have concerns of the look of the DHP. 
 


"I have a lot of windows. I have one wall, there’s no electricity on that wall. If I have wall 
space, I have artwork.”  - female participant 


"I didn’t care that it wasn’t beautiful, I do care about how much space it takes up.” - 
female participant 


“As a guy, if you don’t like it, put a poster over it.”  - male participant 


"If I didn’t like how it looked, I’d build something around it.”   - male participant 


The ability to install DHPs in different areas in their homes, and to have more control over the 
temperature in those areas, was appealing to focus group participants in both Spokane and 
Portland, and offers a key opportunity to overcome the aesthetics barrier. 


"I like the idea of having the smart technology to individually control rooms.” 


"It would be nice to be able to control every area, have control of rooms that are being 
used. Ours, you turn it on and the whole house is being heated to that temperature, 
you’ve got that one singular control. It would be nice to be able to control them 
individually." 


"I’ll heat the front room, but I won’t heat anything else. But if it’s below zero, and I want 
to heat the bedroom, bathroom, I can." 


The aesthetics of HPWH were not explored as they are not installed in main living spaces in the 
home.  


1.4 BARRIERS 







Consumer Messaging for DHPs and HPWHs  
 


ILLUME Advising LLC │  12 


The primary barrier described by both DHP and HPWH survey respondents was the upfront 
costs of purchase. Following that, DHP respondents identified the uncertainty about installation 
and the long-term lifecycle maintenance costs. HPWH respondents were also concerned that a 
HPWH may be hard to install without a contractor, and, while a lesser concern, their lack of 
familiarity and a concern that HPWHs may not be offered by all contractors were issues for 
approximately one out of every four respondents (Figure 7). 


Figure 6. Obstacles to purchasing DHPs  


 


BENE2. While there are many benefits to installing a ductless heat pump, there are also a number of challenges to 
doing so. On a scale of 1 to 10, where 1 is not an obstacle and 10 is a major obstacle; please indicate how much of 
an obstacle is each of these factors when choosing between a ductless heat pump and a standard primary heating 
system. 
“Very important” and “Not important” based on top 3 and bottom 3 scale options. “Somewhat important” based on 
the middle 4 scale options. 
Some categories do not sum to 100% due to rounding. 
Base: All respondents, n=277. 
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Figure 7. Obstacles to purchasing HPWHs 


 
BENE2. While there are many benefits to installing a heat pump water heater, there are also a number of challenges 
to doing so. On a scale of 1 to 10, where 1 is not an obstacle and 10 is a major obstacle; please indicate how much of 
an obstacle is each of these factors when choosing between a heat pump water heater and a standard water heater. 
“Very important” and “Not important” based on top 3 and bottom 3 scale options. “Somewhat important” based on 
the middle 4 scale options. 
Some categories do not sum to 100% due to rounding. 
Base: All respondents, n=290. 


DHP focus group participants also consistently brought up and lingered on the fact that DHPs are 
typically more expensive than standard electric heating systems. They also described concerns 
about having to work with contractors for installation and maintenance of DHPs, both because of 
the associated costs of hiring a contractor and because contractors were not always viewed as 
trustworthy. In fact, many focus group participants emphasized a need for detailed information 
on cost, energy, and install/maintenance costs/needs suggesting that until they had more 
information on this they would be unlikely to consider an installation. 


 “(A DHP is) an expensive unit that usually takes a contractor to install, it’s not 
something people just go out and do.” 


“I don’t want to spend a lot of time tracking someone down – for repairs, installation, 
maintenance, etc.” 


“What’s it cost to repair… and is there anyone out there who can do it?”   


“It’s an expensive unit that usually takes a contractor (because) people don’t install their 
own.”   


Conversely, participants noted that DHPs might be a more desirable solution when compared to 
putting in a new duct system—an undertaking that would incur significant costs compared to 
those associated with DHPs. 


Participants in the HPWH focus groups also cited the obstacles identified in Figure 6, but more 
heavily emphasized concerns related to their lack of familiarity with HPWH technologies. In 
many instances, participants who were concerned with this issue associated a new (or unfamiliar) 
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technology with risk as a sign that the technology had either not been proven or that the 
technology was unpopular.  


“High technology means high problems.” 


“Related to the unfamiliarity of the technology, because if it needs special permitting (or 
has other unknown challenges)… unless this technology is vetted, I’m not as comfortable. 


“If it’s way beyond me, in terms of technology, then I don’t like that.” 


Similarly, many HPWH participants were concerned that an unfamiliar technology may be 
difficult to service and that finding a knowledgeable contractor to maintain the equipment may 
be challenging. For this reason, participants perceived new technologies as potentially adding to 
the upfront and lifetime cost of the equipment.  


“(New technology) doesn’t have a history to show that it lasts a long time.” 


“When I call a contractor to talk about the options, I want to talk about all of the options. 
So, to me that’s a challenge. If I have to go search for a contractor who only does these, 
that’s a problem, rather than just calling up (generic) plumber and say ‘come out and 
talk to me about hot water options.’” 


“A challenge to install indicates to me that perhaps there will be a challenge to 
maintain.” 


Based on these findings, continued messaging and outreach efforts to contractors offering 
HPWHs will be important for long-term market transformation.  


There were few significant differences across DHP respondents related to these barriers, 
although respondents in climate zone 5 were most likely to consider the wasted energy from 
improperly installed equipment a major obstacle. Higher income respondents were less 
motivated by the ability to self-install. As such, they were less likely to rate “can be a challenge 
to install yourself” as a major obstacle. They were also less likely to consider an unfamiliar 
technology to be an obstacle.  


Similarly, for HPWH there were few significant differences across respondents as it relates to 
barriers although Oregon respondents were slightly more likely to rate “unfamiliar technology” 
as an obstacle to HPWH installation while those with higher incomes were more likely to rate 
“not offered by every contractor” as an obstacle to purchase. Oregon respondents were slightly 
more likely to rate “unfamiliar technology” as an obstacle to HPWH, though the percentage for 
all states is less than 30%. Finally, women were more likely than men to rate “not offered by 
every contractor” and “unfamiliar technology” as major obstacles to purchase. 


1.5 PURCHASE INTENTIONS 


Both DHP and HPWH survey respondents overwhelmingly indicated that they did not intend to 
replace their existing equipment until it failed; however, there is a different sense of urgency for 
each technology. 
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Most of the DHP survey respondents (92%), said that they would not replace their existing 
equipment before it breaks. This creates a barrier, as many electric resistance systems can be 
limped along indefinitely and there is rarely a “failure” or “emergency” that requires full system 
replacements. This finding was supported by focus group participants who noted they not only 
won’t replace until breakdown—they don’t even plan to think about it until then (or until it is 
apparent they have a problem with their current system). 


“With our current system, you can tell when it’s going down. So we have some time to 
think about what to do next.”  
 
“I don’t think my system (baseboards) will ever break down.”  
 
“It depends on when it happens, if it’s during the summer, can we wait another winter?” 
 
“You shouldn’t wait till the last minute, unfortunately, I’m one of those people” 
 


This “waiting for failure” tendency creates a significant barrier for DHPs, as existing resistance 
heating systems tend to have very long lives and are often less expensive to repair than replace. 
Further, participants with existing ducting are likely to stick with forced air systems since the 
infrastructure is already in place. 


The vast majority of HPWH respondents intend to purchase a new water heater when their 
current water heater breaks down (73%), not beforehand. Clearly, installing a new water heater 
(for most respondents) is a replace on failure proposition—few intend to replace before a 
breakdown. In addition, and as noted earlier, many participants were receptive to HPWHs but the 
focus group findings indicate that few, if any, will actively seek out information on alternative 
technology options in the event of an emergency replacement. 


“If it’s not broke, don’t fix it. That’s just the way I roll.” 


“I might wait a day or two (doing research) but after that, you gotta shower.” 


“I’d shop around, compare energy savings, price... but quickly.” 


Participants suggested that they would purchase the water heater that is “on the shelf” or on “the 
truck,” underscoring the importance of market-actor promotion of HPWH for the majority of 
water heater purchasers. 


“If it’s not in the stores, I’m not going to buy it.” 


“The last water heater I got was from (name of local plumbing company), I’d probably 
go back there.” 


While men and higher income respondents were significantly more likely to replace a water 
heater prior to failure/breakdown (as were the higher income respondents), these findings still 
underscore the need to employ methods to prompt consumers to make the HPWH decision at the 
point of emergency replacement. 
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1.6 ROLE OF THE CONTRACTOR 


In most cases, contractors play a prominent role in driving respondents toward specific 
technologies. For DHPs, the majority of respondents (79%) indicated that they would seek out 
contractors for more information on the technology, followed by friends or neighbors (36%), and 
salespeople (28%). The results were similar for HPWHs, where 64% of respondents indicated 
that they would seek out contractors for more information on the technology, followed closely by 
salespersons (39%) and neighbors (31%). While there appears to be a healthy segment of electric 
water heating respondents that would self-install a replacement unit, the majority of respondents 
appear to be inclined to seek out a contractor. 


Figure 8. Sources of additional information on DHPs 


 
*Respondents could choose more than one answer. 
EQUIP2. “When considering a primary heating system purchase, who would you talk to for more information about 
your product options? (Please check all that apply)?” 
Base: All respondents, n=282  
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Figure 9. Sources of additional information on HPWHs 


 
*Respondents could choose more than one answer. 
EQUIP2. “When considering a water heater purchase, who would you talk to for more information about your 
product options? (Please check all that apply)?” 
Base: All respondents, n=292 


This preference echoes the findings cited in the previous section, where consumers were most 
inclined to seek out technologies at the time of installation under primarily emergency situations.  


  “The water heater I have, I got it installed, I don’t think about it until I have to install a 
new one…until it doesn’t work… exactly.” 


 “In a crisis situation, you do the best you can.” 


 “(A new water heater) doesn’t become part of the budget until it’s an emergency.” 


Many customers cited neighbors as a preferred source of information; the focus group findings 
indicated that customers were most likely to seek out the advice of neighbors, friends, and family 
members with direct experience in home renovation or general contracting—indicating that 
technical expertise is a desired attribute of any person they seek out for information.  


“(Talk to an informed neighbor), then you get the nitty gritty.” 


“I’d talk to my homeowners association, knowing them, they probably have some 
stipulations… just to make sure that it’s ok to install that equipment and go from there. 
And maybe they’d have a recommendation.” 


“I’ve got a few friends who do contracting work, so I might go to them, among the other 
options as well, they probably have experience too.” 


 “I probably would ask a relative that works for (local contractor), and that would have 
been part of the contracting piece, he’s an installer.” 


 







Consumer Messaging for DHPs and HPWHs  
 


ILLUME Advising LLC │  18 


1.7 DELIVERY VEHICLES 


While the majority of respondents would seek information from contractors, sales people, and 
family and friends, they clearly indicate that for both technologies “customers” ratings and 
reviews” and their “utility company” have a considerable amount of influence on the actual 
decision-making process. While contractors—along with friends and family members, 
manufacturer brand, and salespeople—also have some influence, they take a backseat to 
customer ratings and reviews and the local utility (see Figures 10 and 11). 


Figure 10. DHP Importance of sources of information on influencing decision-
making 


 


EQUIP4. “On a scale of 1 to 10, where 1 is not important at all and 10 is very important, how important are the 
following sources in influencing your decision when considering a new primary heating system?” 
Base: All respondents, n=279 “Very important” based on top 3 scale options (8, 9, or 10) 


Figure 11. HPWH Importance of sources of information on influencing 
decision-making 


 
EQUIP4. “On a scale of 1 to 10, where 1 is not important at all and 10 is very important, how important are the 
following sources in influencing your decision when considering a new water heater?” 
Base: All respondents, n=292  “Very important” based on top 3 scale options (8, 9, or 10). 
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In addition to these information sources and sources of influence, people frequently search the 
internet for more information about products prior to purchase. When they go to the internet, 
most people frequently start their research with a Google search or by visiting a consumer 
products report site. This is consistent across both technologies. However, the next most 
common source of information differed by technology: for DHPs, 12% of respondents indicated 
that they would visit the manufacturer website, where as HPWH respondents indicated that they 
would visit their utility website (13%) for more information.  


Figure 12. Internet research starting places for DHPs  


 
 


EQUIP3. “If you were seeking information on the internet related to ductless heat pumps, where would you 
start your search? (select one)” 
Base: All respondents, n=281 


Figure 13. Internet research starting places for HPWHs 


 
EQUIP3. “If you were seeking information on the internet related to heat pump water heaters, where would 
you start your search? (select one)” 
Base: All respondents, n=292 
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Focus group findings indicate that participants favor these sources because they are viewed as 
honest representations of the technology and are not coming from entities that are trying to sell 
them a new product.  


“I do a lot of things myself, so reading (online) reviews, often I find hints in there of how 
(what) was a problem and how they overcame it.” 


“The (online) feedback gets you thinking, you can kinda break it down to what you think 
is real.” 


“I’d do some research online, so that I could go in and ask specific questions, especially 
those that they don’t always want to give you the answer to. Like, this one has to be 28 
inches off the ground.” 


“Consumer Reports is my go-to for virtually everything” 


“For a product, I go to Consumer Reports. But I go to DIY, because I like to do most of 
the things myself, and see what kind of things they had to say about different issues of 
installing X or Y.” 


DHP focus group participants observed that the manufacturer and brand do carry weight with 
consumers when they are considering the purchase of new equipment. Their concerns ranged 
from past experiences with the brand, to how long it might take to get replacement parts if the 
product is manufactured overseas. 


“If I’ve had experience with them, then I trust them.” 


“Established companies… usually they’ll stand behind (their equipment).” 


“I’d never heard of the name (brand) before, but I was assured it was a good one.” 


“Brand still matters, but it’s not in my top two (motivations).” 


“I want to know where it’s manufactured, where the parts are made.” 


“Do I have to send this back to the factory, back to (foreign country) to get it repaired?” 


1.8 MESSAGING PROMPTS  


For both technologies, respondents rated “more energy efficient” and “saves on energy bills”—
which, incidentally, most see as synonymous—followed by durability/long life as very important 
benefits for a DHP or HPWH. However, there were more distinctions when considering the most 
influential messages for each technology.  


When considering the most motivating messages, after saving money and energy, DHP 
respondents identified “safety” (73%) and “easy to operate” (68%) and HPWH respondents 
identified “reliability” (72%) and “safety” (65%).  
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Figure 14. Purchasing motivators DHPs 


 
M1. “When making a decision to purchase a ductless heat pump, which of the following are the most motivating to 
you?” 
Base: All respondents, n=280 
“Highly motivating” based on top 3 scale options (8, 9, or 10).  


Figure 15. Purchasing motivators HPWHs 


 
M1. “When making a decision to purchase a heat pump water heater, which of the following are the most motivating 
to you?” 
Base: All respondents, n=290 
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When DHP survey respondents were asked to indicate their motivating features in order of 
importance, over half of respondents (56%) ranked “save on utility bills” as the most motivating. 
This was followed by 16% who ranked “energy savings” and 13% who ranked “safety,” as most 
motivating. Notably, “cutting edge technology” was never ranked as most motivating.  


When HPWH survey respondents were asked to rank all motivating features in order of 
importance, nearly half (42%) ranked “save on utility bills” as most motivating. This was 
followed by 16% who ranked “energy savings” and 12% and 10% who ranked “reliability” and 
“safety,” respectively, as most motivating. Notably, all the other features tested (the complete list 
is in Figure 6), were rarely, if ever, ranked as most motivating.  


When asked to indicate the importance of underlying features tied to the most motivating 
benefits, almost all respondents typically ranked messages associated with lower energy bills or 
lower energy costs as the most motivating. Ninety-eight percent of those who said saving money 
was the most motivating then indicated that “lower energy bills” was the most important sub-
motivation for saving money. This was followed by “lower maintenance costs” and “longer 
product life”—virtually tied at 90% and 89% respectively.  


Table 2. Ranking for related features among DHP and HPWH respondents who 
said saving money was motivating  


 DHPs HPWHs 


 


Percent 
Very 


Motivating 


Percent Less 
Motivating 


Percent 
Very 


Motivating 


Percent 
Less 


Motivating 


Lower energy bills 97.8% 0.0% 95.1% 0.5% 


Lower maintenance costs 89.6% 1.8% 90.1% 0.8% 


Longer product life 89.0% 0.4% 85.3% 1.9% 


*Based on top 3 and bottom 3 scale options. 
M2d. “You said save money was motivating. On a scale of 1 to 10, with 1 being the least motivating and 10 being 
the most motivating, please rank the following features related to saving money:” 
Base: Respondents who ranked save money an 8, 9, or 10. n=228 
 
M2d. “You said save money was motivating. On a scale of 1 to 10, with 1 being the least motivating and 10 being 
the most motivating, please rank the following features related to saving money:” 
Base: Respondents who ranked save money an 8, 9, or 10. n=227 
 
 


  







Consumer Messaging for DHPs and HPWHs  
 


ILLUME Advising LLC │  23 


Table 3. Ranking for related features among DHP and HPWH respondents who 
said energy savings was motivating  


 DHPs HPWHs 


 
Percent Very 
Motivating 


Percent Less 
Motivating 


Percent 
Very 


Motivating 


Percent 
Less 


Motivating


Reduced electricity bills 97.7% 0.0% 93.6% 0.0% 


Using only what I need 80.0% 1.7% 82.0% 0.5% 


Avoiding waste 74.4% 2.9% 68.2% 2.2% 


Ensuring there are enough 
resources for the future 


56.8% 11.6% 62.6% 6.3% 


Reduced carbon or pollution 
emissions 


53.2% 15.4% 61.4% 7.9% 


*Based on top 3 and bottom 3 scale options. 
M2c. “You said energy savings was motivating. On a scale of 1 to 10, with 1 being the least motivating and 10 being 
the most motivating, please rank the following features related to energy savings:” 
Base: Respondents who ranked energy savings an 8, 9, or 10. n=216 
 
M2c. “You said energy savings was motivating. On a scale of 1 to 10, with 1 being the least motivating and 10 being 
the most motivating, please rank the following features related to energy savings:” 
Base: Respondents who ranked energy savings an 8, 9, or 10. n=212 
 


While saving money and energy were the top motivating messages for both DHP and HPWH, 
the third most motivating message differed for each technology. DHP respondents cited safety, 
while HPWH respondents cited reliability as the most motivating message. 
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Table 4. Ranking for related features among DHP respondents who said safety 
was motivating  


 DHP 


 
Percent Very 
Motivating 


Percent Less 
Motivating 


Longer life 92.5% 0.0% 


Durable Construction 91.0% 0.0% 


Ease of use, user friendly 87.2% 0.0% 


Reduced carbon or pollution emissions 
 from the generation of electricity 


57.1% 13.6% 


*Based on top 3 and bottom 3 scale options. 
M2e. “You said safety was motivating. On a scale of 1 to 10, with 1 being the least motivating and 10 being the 
most motivating, please rank the following features related to safety:” 
Base: Respondents who ranked safety an 8, 9, or 10. n=205 
 


Table 5. Ranking for related features among HPWH respondents who said 
reliability was motivating 


 HPWH 


 
Percent Very 
Motivating 


Percent 
Less 


Motivating


Longer life 95.3% 0.8% 


Durable construction  88.5% 0.4% 


Predictability of water heating 79.4% 1.8% 


Ease of use, user friendly 77.8% 1.7% 


*Based on top 3 and bottom 3 scale options. 
M2e. “You said reliability was motivating. On a scale of 1 to 10, with 1 being the least motivating and 10 being the 
most motivating, please rank the following features related to reliability:” 
Base: Respondents who ranked reliability an 8, 9, or 10. n=211 


When asked to pair motivations to generate the most impactful message, most DHP focus group 
respondents either paired “save money” and “save energy” as they were viewed as one-in-the-
same and inextricably linked, or selected “save money” or “save energy” with “durability” or 
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“safety.” Focus group respondents commented on the cost of having to replace/repair heating 
equipment making the durability of DHPs an important benefit of the technology. It should be 
noted that when queried about durability and the longer life of DHPs, compared to other 
technologies, participants specifically described the importance of durability over the longer life.  


“(Saving money and saving energy) go hand in hand, can’t have one without the other” 


 “If it’s durable, it’s going to last longer. Less expense, less waste.” 


“It’s a balance of saving on your bills, reduced waste, and that includes installation 
cost. I’ve seen baseboard heating that lasts for 50 years, my god, that technology hasn’t 
changed at all.” 


Most HPWH focus group respondents either paired “save money” and “save energy” with “high 
quality investment” a phrase most participants associated with “durability” or “safety.”  


 “High quality investment: quality I think about long term, something that isn’t going to 
fall apart… made in the USA, durability, something that is going to last, something that 
has standards…something you don’t have to replace all the time.” 


“Energy savings means I’m going to save on my bills, and if it’s reliable I’m not going to 
have to replace it frequently or it’s not going to break down.” 


“High quality investment means it has good reviews, it will last a long time.” 


For DHP participants, energy savings directly translated to reductions on their monthly energy 
bills. This was consistent across all groups. Second to that, respondents expressed concerns over 
safety. 


“Safety is always a factor.”  


“I don’t want the kids to touch it.” 


 “I’ve got grandkids, kids, pets, people in the neighborhood…” 


Some DHP focus group participants described the appeal of a do-it-yourself approach as well, 
they want to be able to install the technology and repair it, if needed, without a contractor. This 
was particularly important among Portland, Oregon focus group participants. 


"I can install most things, I can do this too." 


"It seems easy, and if it’s not, then hopefully the cost of hiring someone to do it would 
not be high." 


"It could be a challenge, but if there’s a great YouTube video…" 


"A heat system is not something I would install in my house, so it’s irrelevant." 
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Both the survey and focus group findings found that some respondents do consider 
environmental and sustainability benefits of energy efficient equipment. This is indicated by the 
motivating factors displayed in Figures 13 and 14 above. Focus group participants for both 
technologies indicated that reducing waste in order to conserve and share resources was 
important (in general).  


“Energy is a limited commodity…We, as a country, as a people, as a world, need to 
start conserving energy and finding new sources.”  


“A lot of people think that as an economic thing, but it allows you to spend the energy 
on other things.” 


“I wonder if it’s not just saving on the electricity, but if there’s a water (savings) 
thing too.” 


For DHPs, while men and women (79% and 75%, respectively) do not differ significantly with 
respect to rating “saving energy” and “saving money” as motivating, women were more likely 
than men to rate the benefits such as safety, control, smart technology, and ease of use as 
important. Respondents with incomes greater than $40,000 per year were less likely to rate “save 
energy” as a motivator. Additional detail on significance across topic categories is outlined 
Appendix C. 


With HPWHs, while men and women (70% of both groups) do not differ with respect to rating 
“saving energy” and “saving money” as motivating, women were more likely than men to rate 
the benefits like safety, control, smart technology, and ease of use as important. Higher income 
respondents were less likely to rate “save energy” as a motivator. Oregon residents were more 
likely than residents of Washington to rate “more control over water temperature” as an 
important benefit while Washington residents place value in “reduce pollution”. Finally, rural 
residents were more likely to rate “comfort” and “quiet” as motivating factors. Additional detail 
on significance across topic categories is outlined Appendix C. 


These findings indicate that while saving energy and saving money were far and away the most 
important benefit and motivating feature NEEA should consider secondary messages as 
important to communicating the benefits of DHPs and HPWHs, emphasizing the added value of 
these motivators, specifically safety and reliability, in addition to saving money or saving energy.  


4. CONCLUSIONS 


As indicated in the survey and the focus groups, most respondents are making equipment 
purchase decisions at the time of equipment failure. As a result, it is important to ensure that 
consumers are familiar with the DHP and HPWH technologies—including key features and 
benefits—in advance. 


Given customer propensity to both make equipment replacement decisions at the point of failure 
and rely on contractors, it is important for messaging to target both the end consumer and 
installation contractors.  
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While consumers typically replace heating equipment at the point of failure (or near failure), this 
dynamic presents a challenge when it comes to marketing DHPs for several reasons. First, DHPs 
impact both the internal and external aesthetics of a home. Given this, it is important to educate 
consumers early (prior to failure) and give them time to ponder a replacement decision (and its 
impact on both internal and external aesthetics). Second, DHPs undoubtedly take some time to 
plan and install—it is not a quick replacement of “like” equipment. The aesthetic challenge and 
installation timeline suggest that messaging should focus on encouraging consumers to both 
think about, and install, DHPs sooner than they would in absence of the technology. Data 
indicates that the probability of a customer replacing an existing heating system (be it electric 
forced air or resistance heat) with a DHP is significantly reduced if the decision (and installation) 
is not made prior to the failure of the existing system.  


While messaging should focus on energy and bill savings, contractors must be able to talk about 
the benefits of the DHP or HPWH and have them “on the truck.” While contractors are a key 
source of information, education, product delivery, and installation, it is also important to 
consider what appears to be a significant Do-It-Yourself market. To serve this market, retailers 
must have knowledgeable sales staff and, as importantly, product on the shelf.  


While it is not surprising that many consumers turn to their utility for information and guidance 
on energy-efficient equipment, general internet searches and related online resources (such as 
customer reviews) appear to be important to many consumers. In this respect, it appears that 
consumers view other online commenters as peers—elevating them to a level of credibility that, 
in times past, may have been reserved for family, friends, and neighbors.  


It is clear that messaging around energy savings and bill savings, which most participants 
consider one and the same, are the most significant motivators of purchasing behavior. DHP 
respondents also responded to messages around safety, comfort, and control over their 
environment. For HPWH respondents, making a high-quality investment was appealing and 
captured a number of additional benefits to new equipment, including safety and reliability. 


While aesthetics were a concern for DHP survey and focus groups respondents, once the benefits 
of the technology were explained—particularly the ability to solve comfort issues in problematic 
areas of the home—many were more interested in the benefits than the aesthetics. Nevertheless, 
the issue of aesthetics cannot be overlooked.  


Conversely, both the focus groups and surveys support the notion that water heaters are an out-
of-sight, out-of-mind technology. That is, they are frequently hidden in a space that is rarely 
visited (such as a basement, closet, or garage) and consumers simply don’t think about their 
water heater (or care to look at it) until they either lack sufficiently hot water or have no hot 
water at all. Therefore, it should be of little surprise that attributes such as “cutting edge” or 
“smart” technology have little appeal to consumers. Few appear to plan on “showing off” their 
new water heater to friends, family members, or neighbors. 


Overall, it is clear that consumers will consider a new, proven technology that will save them 
money (energy) as long as they are convinced that the energy savings claims are credible and, 
perhaps as importantly, that the technology will be both reliable and safe. 
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Based on these data and focus group results NEEA should consider the following 
recommendations: 


 Because resistance heating systems rarely “fail,” consider messaging that will prompt 
DHP installation for other reasons instead of relying on sales at the time of breakdown. 


 Consider ways to prompt the desired behavior at the time of breakdown for HPWHs 
since they are rarely preemptive replacements. 


 Make sure contractors understand the benefits of each technology and can work as an 
effective channel. 


 Messaging at/on consumer review sites is highly influential and should be leveraged. 


 Provide information that shows the full purchase and maintenance costs against the 
potential savings for both technologies.  


 Spend time explaining the safety benefits of the DHP technology; consumers are 
motivated by the idea that the DHP is a safer technology. 


 DHP aesthetics are a concern, more so with women than men; however the other 
benefits (safety, comfort) and the flexibility to install where you want/need (to solve 
comfort issues within various areas of the home) helps overcome that concern. 


 Pay attention to the Do-It-Yourself market in messaging, making sure information is 
available at the point of retail purchase. 


 Control and a more comfortable environment ranked as quite motivating for DHP 
consumers and should be considered in all messaging over other topics like the look or 
the idea that it is a cutting-edge technology. 
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APPENDIX A – QUOTAS AND ANALYSIS POINTS 


Quotas and Analysis Points  


  HPWH DHP Quota 
Quota and 


Type 


1. Technology quotas x x 250 each  Hard 


2. Heating Zone 3 x x 75 total 
across 


technologies 


Hard 


3. Location, urban or rural  x x NA Analysis 
Point 


4. Customer age (goal is to 
understand barriers to 
demographic 25 to 45 who 
have lower technology 
adoption) 


x x NA Analysis 
Point 


5. Retirees  x x NA  Analysis 
Point  


6. Higher household income x x NA Analysis 
Point 


7. Recent replacement of a hot 
water heater with a standard 
tank style electric water 
heater instead of a HPWH 


x   NA Analysis 
Point 


8. Others as identified in 
interviews and discussion with 
the team  


x x NA Analysis 
Point 
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APPENDIX B – FINAL DEMOGRAPHICS 


Final Survey Demographics 


  DPH (n=282) HPWH (n=292) 


State    


     Idaho/Montana 29 48 


     Oregon 109 108 


     Washington 144 136 


Location    


     Urban 208 214 


     Rural 74 78 


Climate Zone   


     Zone 4 201 195 


     Zone 5  59 62 


     Zone 6 22 35 


Age   


     18-29 6 1 


     30-44 31 6 


     45-64 122 102 


     65+ 123 180 


Household Income   


     < $40k 80 60 


     $40-80k 111 103 


     $80-120k 36 43 


     $120k+ 21 23 
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Final Focus Group Demographics 


 DHP Focus Group Participants 
(n=20) 


HPWH Focus Group 
Participants (n=16) 


Gender 
   Male 
   Female 


 
7 
13 


 
8 
8 


Age 
   <40 
   >40 


 
2 
18 


 
1 
15 


Home Ownership 
   2-9 years 
   <10 years 


 
7 
13 


 
5 
11 


Household Income 
   <$50K 
   $50K-$100K 
   >$100K 


 
9 
6 
5 


 
7 
4  
5  


Water Heater Age* 
   <10 years 
   >10 years 


 
N/A 
N/A 


 
3 
5 
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APPENDIX  C- SIGNIFICANCE 


The following sections discuss significant findings for states, climate zones, gender, income, and 
other demographic characteristics for each technology. 


DHP SIGNIFICANCE 


This section outlines significant differences (at the 90% confidence level) across important 
segments and demographic characteristics of interest. Key segment and demographic 
comparisons include: gender, income, climate zone, state, and urban/rural. It is important to keep 
in mind, when reviewing the findings, that a total of 282 DHP surveys completed. As a result, 
comparisons within a key segment or demographic characteristic involve comparing groups 
where the number of survey completions for each group is, by definition, less than 282. This is 
particularly important to keep in mind for those comparisons where there are more than two 
groups being compared for example, four income brackets, three climate zones, four states. 
Given the limited number of respondents for most groups, it is important to keep in mind the 
differences that may “test” out as statistically significant, may not be—for lack of a better term—
significant in a practical sense. In other words, the percentage difference separating the groups 
may not be all that compelling. 
 
Gender 
Men are more likely to state that they are both “aware of” and “have seen” DHPs. They are also 
more likely than women to state that they are the replacement decision-maker.  
 
Women are more likely than men to rate all purchasing motivators as motivating, with 
significant differences for the increased safety and control over their environment. 
 
Similarly, across all possible DHP benefits and barriers, women are more likely than men to rate 
the benefits as important and the barriers as obstacles. The differences are statistically significant 
for one benefit, reducing indoor air pollution and one barrier, lack of availability at every 
contractor. 
 
Men and women agree on the importance of the appearance of heating equipment with roughly 
20% of each group stating it is very important but significantly more women want their heating 
technology to look modern, unnoticeable, simple and small. 
 
 
Income 
Higher income respondents are more likely to have seen a DHP and are less motivated by the 
ability to self-install. As such, they are less likely to rate “can be a challenge to install yourself” 
as a major obstacle. They are also less likely to consider an unfamiliar technology to be an 
obstacle. 
 
Lower income respondents are more likely to rate “reduce waste” as a motivator. They are also 
more likely to consider the increased expense a barrier to purchasing a DHP. 
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Climate Zone 
Climate zone 4 respondents are more “aware” of DHPs and are also more likely to have “seen” 
one and to replace their current heating system before failure. When researching their options, 
zone 4 respondents are more likely to use their utility website (though still low at 13.6%) and to 
talk to a professional contractor. They also have a stronger preference for heating technology that 
looks unnoticeable, sophisticated and simple. 
 
Respondents in climate zone 5 are consider the wasted energy from improperly installed 
equipment a major obstacle. They are also most likely to start their internet search for product 
information with Google. Compared to respondents in zone 4, they are more likely to rate 
durability as very important and less likely to consider unfamiliar technology a barrier. 
 
Though there were only 21 respondents in climate zone 6, they were significantly less likely to 
rate “provide more comfort”, “are quiet”, and “help you control your environment” as 
motivators. 
 
State 
As compared to other states, more respondents in Oregon know where to purchase a DHP and 
they are more likely to replace prior to failure of their current heating system. They also are more 
likely to find cutting-edge technology highly motivating. Compared to respondents in 
Washington, they place more importance on the reviews of other customers and saving on 
energy bills. They also find reducing waste more motivating than respondents in Washington. 
 
Fewer respondents in Idaho and Montana have heard of or seen a DHP. When seeking 
information on a primary heating system, they are least likely to talk to a professional contractor 
for more information. They are also least likely to prefer unnoticeable or simple heating 
equipment. 
 
Rural/Urban 
While similar percentages of urban and rural respondents have heard of a DHP, more rural 
respondents have seen one. They are also more likely to have learned about the technology 
through a friend or family member whereas the urban respondents were more likely to have 
learned about the technology through their utility or a contractor. 
 
Rural respondents are more likely to refer to a consumer product report website when doing 
internet research and they are more deterred by the lack of availability at every contractor. 
 
Urban respondents are more likely to replace prior to failure, to talk to a professional contractor 
for more information and are more motivated by cutting-edge technology. They also have a 
stronger preference for heating equipment that looks sophisticated and simple. 
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HPWH SIGNIFICANCE 


This section outlines significant differences (at the 90% confidence level) across important 
segments and demographic characteristics of interest. Key segment and demographic 
comparisons include: gender, income, climate zone, state, and urban/rural. It is important to keep 
in mind, when reviewing the findings, that a total of 292 HPWH surveys were completed. As a 
result, comparisons within a key segment or demographic characteristic involve comparing 
groups where the number of survey completions for each group is, by definition, less than 292. 
This is particularly important to keep in mind for those comparisons where there are more than 
two groups being compared for example, four income brackets, three climate zones, four states. 
Given the limited number of respondents for most groups, it is important to keep in mind the 
differences that may “test” out as statistically significant, may not be—for lack of a better term—
significant in a practical sense. In other words, the percentage difference separating the groups 
may not be all that compelling. 
 
Gender 
Men are more likely to state that they are both “aware of” and “have seen” HPWHs. They are 
also more likely than women to 1) replace a water heater prior to failure/breakdown, and 2) state 
that they are the replacement decision-maker. 
 
While men and women (70 percent of both groups) do not differ with respect to rating “saving 
energy” and “saving money” as motivating, women are more likely than men to rate all other 
purchasing motivators as motivating. Similarly, across all possible HPWH benefits, women are 
more likely than men to rate the benefits as important. The differences are statistically significant 
for four benefits: safety, control, smart technology, and ease of use. 
 
Similarly, while men and women (70 percent of both groups) do not differ with respect to rating 
utility bill savings, energy efficiency, and durability as important, women are more likely than 
men to rate “not offered by every contractor” and “unfamiliar technology” as major obstacles to 
purchase. 
 
Income 
Higher income respondents are more aware of HPWHs, more willing to purchase prior to 
failure/breakdown, and less likely to say the expense (increased cost) is an obstacle to purchase. 
They are also more likely to rate “not offered by every contractor” as an obstacle to purchase. 
Higher income respondents are also less likely to rate “save energy” as a motivator.  
 
Climate Zone 
Climate zone 4 and 6 respondents are more “aware” of HPWHs, while climate zone 6 
respondents are also more likely to have “seen” one. Climate zone 5 respondents are more likely 
to cite “challenge to install” as a major obstacle. 
 
State 
Washington respondents are less likely to have “seen” a HPWH and less likely to rate “reduce 
pollution” as an important benefit. Washington and Oregon respondents (as compared to Idaho 
and Montana) are also more likely to purchase a water heater prior to failure/breakdown. 
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Respondents from Oregon are more likely than residents of Washington to rate “more control 
over water temperature” as an important benefit. Oregon respondents are slightly more likely to 
rate “unfamiliar technology” as an obstacle to HPWH installation, though the percentage for all 
states is less than 30 percent. 
 
Rural/Urban 
Rural residents are more likely to purchase a water heater prior to failure/breakdown and to rate 
“comfort” and “quiet” as motivating factors.  
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APPENDIX D – SURVEYS 


DHP SURVEY 


Goal: This survey evaluates NEEA customers’ understanding of Ductless Heat Pumps (DHP) 
technology, as well as their perceptions of this equipment and motivations toward purchasing it. 
Its primary goal is to support DHP messaging and marketing campaigns.  
 
Targets: The survey targets single-family homeowners who have lived in their homes for at least 
two years and have electric resistance heating as their primary source of heat.  
 


E-MAIL TEXT: 


Dear Homeowner, 


ILLUME Advising, LLC is conducting a market research study to understand your experience 
with, and understanding of, heating technologies. We invite you to take a brief survey to share 
your experience. Your participation will give us invaluable feedback on how to promote more 
efficient energy technologies. 


If you have any questions, please contact ILLUME at research@illumeadvising.com. 


Please click here to access the survey. It will take about 15 minutes.  


Thank you, 


ILLUME Advising, LLC 


[Screen break]  


BASIC SCREENING 


S1  Which best describes your home? 
1. Own a single family home 
2. Rent a single family home [THANK AND TERMINATE] 
3. Live in a multi-family dwelling [THANK AND TERMINATE] 
4. Other [THANK AND TERMINATE] 


 
S2 How many years have you lived in your current home? 
 
 1. __ year/s. [IF 1 OR LESS, THANK AND TERMINATE] 
 
[Screen break] 
 
S3 How old is your heating equipment? 
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1. Less than 10 years old [THANK AND TERMINATE] 
2. At least ten years old 
3. I don’t know  [THANK AND TERMINATE] 


  
[Screen break] 
 
 
 [ASK IF S3=2, ELSE AWAR1] 
 
S4  When do you anticipate needing to replace your primary heating system? 
 


1. Within the next two years 
2. More than two years, but less than ten 
3.  Ten or more years 
4.  I don’t know 
 


[Screen break] 
 
S5 What is the fuel for your current primary heating system? 


1. Electricity 
2. Natural gas [THANK AND TERMINATE] 
3. Wood [THANK AND TERMINATE] 
4. Other  [THANK AND TERMINATE] 


[Screen break] 
 
S6 What type of primary heating system is currently installed in your home? 


1. Forced air furnace 
2. Baseboard/radiant heating 
3. Wood heating 
4. Other, please describe. [OPEN END] 


[Screen break] 


S7 Do you use a secondary heating system in addition to the primary heating system? 


1. No  
2. Yes, please describe. [OPEN END] 


 


GENERAL AWARENESS & PERCEPTIONS OF DHP TECHNOLOGY 


 
AWAR1. Have you heard of a ductless heat pump or mini split?  


1. Yes 
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2. No 
 


[Screen break] 


[ASK IF AWAR1=1; ELSE GO TO AWAR4] 
 
AWAR2. How familiar are you with this technology? 


Not familiar at 
all 


      Very familiar 


1 2 3 4 5 6 7 8 9 10 
 


[Screen break] 


AWAR3. How did you learn about ductless heat pumps? (Please check all that apply] 


1. Through my utility. 
2. A friend or family member. 
3. At my job. 
4. Through a contractor. 
5. Through a retailer. 
6. On the TV. 
7. On the Internet. 
8. Other: [Please describe] 
9. Don’t remember/don’t know 


 


[Screen break] 


 


AWAR4. A ductless heating and cooling system is a highly efficient zonal heating and cooling 
system that does not require the use of air ducts. Ductless systems consist of an outdoor 
compressor unit and one or more indoor air-handling units, called “heads,” linked by a dedicated 
refrigerant line. Indoor heads are typically mounted high on a wall or ceiling covering a three-
inch hole where the refrigerant line passes through from the outside unit, which is mounted at the 
base of the house. Each indoor head corresponds with a heating and cooling zone that can be 
controlled independently.  


This is a ductless heat pump. Have you seen this equipment in person before?  


1.  Yes  
 2. No 
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[Screen break] 


 


AWAR5. On a scale from 1 (completely disagree) to 10 (completely agree), please indicate your 
assessment of the following statement: “I know exactly where to go to find a ductless heat pump 
in my area.” 


Completely 
disagree 


      
Completely 
agree  


1 2 3 4 5 6 7 8 9 10 
 


[Screen break] 
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UNDERSTANDING OF ENERGY BENEFITS & BARRIERS TO INSTALLATION 


BENE1. There are a number of benefits to owning a ductless heat pump. For each benefit listed 
below, on a scale of 1 to 10, where 1 is not important at all and 10 is very important, please 
indicate how important this benefit is to you when considering a new primary heating system. 
[ROTATE] 


 


[Screen Break] 


Ductless heat pumps … Not important at 
all 


      Very important 


1 2 3 4 5 6 7 8 9 10 


a. …are smaller than other 
primary heating systems 


          


b. … are up to two times 
more energy efficient than 
other primary heating 
systems 


          


c. …provide more direct 
user control over 
temperature   


          


d. …can save you 25%-
50% on your energy bills 


          


e. … can help reduce 
indoor air pollution 


          


f. …are more durable and 
have a long life compared 
to other primary heating 
systems 


          


g. … are safer than some 
other types of heating 


          


h. … are easier to install 
than standard primary 
heating systems 


          


i. … are a “smart,” 
advanced technology 


          


j. … increase the comfort 
of your home. 
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BENE2. While there are many benefits to installing a ductless heat pump, there are also a 
number of challenges to doing so. On a scale of 1 to 10, where 1 is not an obstacle and 10 is a 
major obstacle, please indicate how much of an obstacle is each of these factors when choosing 
between a ductless heat pump and a standard primary heating system. [ROTATE] 


 


[Screen break] 


AESTHETICS  


 
A1. How important to you is the appearance of your heating equipment?  


Not important at 
all 


      Very important 


1 2 3 4 5 6 7 8 9 10 
 


 [Screen break] 


 


Ductless heat pumps… Not an obstacle        A major 
obstacle 


1 2 3 4 5 6 7 8 9 10 


a.   … are typically more 
expensive than standard 
primary heating systems  


 


         


b.  …can be a challenge to 
install yourself 


          


c.   …are not offered by 
every contractor 


         


 


d.  …are an unfamiliar 
technology  


          


e. … may not be as 
visually appealing as a 
built in central system 


          


f…. improperly installed 
equipment may waste 
energy  
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A2. My ideal heating technology would look… [ROTATE] 


 


[Screen break] 


 
A3. What concerns would you have if you placed a ductless heat pump in your living room? 


 [OPEN END] 


[Screen break] 


 


PURCHASE OF NEW EQUIPMENT 


EQUIP1 Who is the primary decision maker in your home when it comes to something like the 
purchase of a new primary heating system?  


1. Me 
2. Someone else in my household  
3. It is a joint decision 


 


[Screen break] 


EQUIP2. When considering a primary heating system purchase, who would you talk to for more 
information about your product options? [Please check all that apply] 


1. Friends or neighbors 
2. A professional contractor 
3. A salesperson  
4. Other: [Please describe] 


My ideal household 
heating technology would 
look… 


Strongly 
Disagree  


      Strongly Agree 


1 2 3 4 5 6 7 8 9 10 


a. modern            


b. vintage           


c. unnoticeable           


d. sophisticated           


e. simple           


f. big           


g. small           
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[Screen break] 


 


EQUIP3. If you were seeking information on the internet related to ductless heat pumps, where 
would you start your search? 


1. Google 
2. ENERGY STAR website 
3. My utility website 
4. Manufacturer information or website 
5. A consumer product reports site 
6. Retailer website 
7. Other [Please describe] 


[Screen break] 


 


EQUIP4. On a scale of 1 to 10, where 1 is not important at all and 10 is very important, how 
important are the following sources in influencing your decision when considering a new 
primary heating system? [ROTATE] 


 Not at all 
important 


      Very important 


1 2 3 4 5 6 7 8 9 10 


a. Other customers’ rating 
and reviews 


          


b. The endorsement of your 
utility company 


          


c. The brand name or 
manufacturer of the 
household equipment 


          


d. Friends and family 
members’ opinions 


          


e. A local celebrity 
promoting the product 


          


f. A professional contractor           


g. The advice of a 
salesperson  
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[Screen break] 


MESSAGING 


M1. When making a decision to purchase a ductless heat pump, which of the following are the 
most motivating to you? Please score how motivating they are, where 1 would not motivate you 
to purchase a ductless heat pump at all, and 10 would be highly motivating to you in making 
your purchase decision. [ROTATE] 


 Not at all 
motivating  


      Highly 
motivating 


1 2 3 4 5 6 7 8 9 10 


a. Ductless heat pumps are 
a cutting-edge technology 


          


b.   Ductless heat pumps 
help you control your 
environment  


          


c.   Ductless heat pumps 
save energy  


          


d.   Ductless heat pumps 
save money on utility bills 


          


e.   Ductless heat pumps 
reduce waste  


          


f.  Ductless heat pumps can 
be self installed 


          


g.  Ductless heat pumps 
provide more comfort 


          


h.  Ductless heat pumps are 
quiet 


          


i.  Ductless heat pumps are 
safe 


          


j.  Ductless heat pumps are 
a high-quality investment 
for your home 


          


k.   Ductless heat pumps 
are easy to operate 
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[Screen break] 


 


M2.  


 


[ASK IF M1a = 8, 9, or 10] 


M2a. You said cutting edge technology was motivating. On a scale of 1 to 10 with 1 being the 
least motivating and 10 being the most motivating, please rank the following features related to 
cutting edge technology. [ROTATE] 


o Ease of use, user friendly [1 2 3 4 5 6 7 8 9 10] 
o Owning a premium product [1 2 3 4 5 6 7 8 9 10] 
o Knowing the technology will not get outdated as fast as others [1 2 3 4 5 6 7 8 9 


10] 
 


[Screen break] 
 


[ASK IF M1b = 8, 9, or 10] 


M2b. You said having the ability to better control your environment was motivating. On a scale 
of 1 to 10, with 1 being the least motivating and 10 being the most motivating, please rank the 
following features related to ability to better control your environment. [ROTATE] 


o Ease of use, user friendly [1 2 3 4 5 6 7 8 9 10] 
o More settings options [1 2 3 4 5 6 7 8 9 10] 
o Ability to control remotely via smart phone [1 2 3 4 5 6 7 8 9 10] 


 
[Screen break] 
 


[ASK IF M1c = 8, 9, or 10] 


M2c. You said energy savings was motivating. On a scale of 1 to 10, with 1 being the least 
motivating and 10 being the most motivating, please rank the following features related to 
energy savings:  [ROTATE] 


o Reduced electricity bills [1 2 3 4 5 6 7 8 9 10] 
o Reduced carbon or pollution emissions from the generation of electricity [1 2 3 4 


5 6 7 8 9 10] 
o Avoiding waste [1 2 3 4 5 6 7 8 9 10] 
o Using only what I need [1 2 3 4 5 6 7 8 9 10] 







Consumer Messaging for DHPs and HPWHs  
 


ILLUME Advising LLC │  x 


o Ensuring there are enough resources for the future [1 2 3 4 5 6 7 8 9 10] 
 


[Screen break] 
 


[ASK IF M1d = 8, 9, or 10] 


M2d. You said money savings was motivating. On a scale of 1 to 10, with 1 being the least 
motivating and 10 being the most motivating, please rank the following features related to saving 
money:  [ROTATE] 


o Lower energy bills [1 2 3 4 5 6 7 8 9 10] 
o Lower maintenance costs [1 2 3 4 5 6 7 8 9 10] 
o Longer product life  [1 2 3 4 5 6 7 8 9 10] 


 


[Screen break] 
 


 


[Screen break] 
[ASK IF M1e = 8, 9, or 10] 


M2e. You said reducing waste was motivating. On a scale of 1 to 10, with 1 being the least 
motivating and 10 being the most motivating, please rank the following features related to waste 
reduction. [ROTATE] 


o Lower energy bills [1 2 3 4 5 6 7 8 9 10] 
o Saving energy [1 2 3 4 5 6 7 8 9 10] 
o Using only my fair share [1 2 3 4 5 6 7 8 9 10] 
o Ensuring there is enough energy for future generations [1 2 3 4 5 6 7 8 9 10] 
o Reduced carbon or pollution emissions [1 2 3 4 5 6 7 8 9 10] 


   


[Screen break] 
 


[ASK IF M1f = 8, 9, or 10] 


M2f. You said self installation was motivating. On a scale of 1 to 10, with 1 being the least 
motivating and 10 being the most motivating, please rank the following features related to self 
installation motivation. [ROTATE] 


o No installation costs [1 2 3 4 5 6 7 8 9 10] 
o Lower maintenance costs over time [1 2 3 4 5 6 7 8 9 10] 
o I do not need to rely on a contractor [1 2 3 4 5 6 7 8 9 10] 
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[Screen break] 
 


[ASK IF Mg = 8, 9, or 10] 


M2g. You said increased comfort was motivating. On a scale of 1 to 10, with 1 being the least 
motivating and 10 being the most motivating, please rank the following features related to 
increased comfort. [ROTATE] 


o Ability to control remotely via smart phone [1 2 3 4 5 6 7 8 9 10] 
o More settings options [1 2 3 4 5 6 7 8 9 10] 
o Allows you to control the temperature by zones in your home [1 2 3 4 5 6 7 8 9 


10] 
o Provides cooling as well as heating [1 2 3 4 5 6 7 8 9 10] 


 


[Screen break] 
 


[ASK IF M1h = 8, 9, or 10] 


M2h. You said quiet operation was motivating. On a scale of 1 to 10 with1 being the least 
motivating and 10 being the most motivating, please rank the following features related to quiet 
operation. [ROTATE] 


o Less white noise [1 2 3 4 5 6 7 8 9 10] 
o Pleasant home environment [1 2 3 4 5 6 7 8 9 10] 


 


[Screen break] 
 


[ASK IF M1i = 8, 9, or 10] 


M2i. You said safety was motivating. On a scale of 1 to 10 with 1 being the least motivating and 
10 being the most motivating, please rank the following features related to safety. [ROTATE] 


o Longer life [1 2 3 4 5 6 7 8 9 10] 
o Durable construction [1 2 3 4 5 6 7 8 9 10] 
o Reduced carbon or pollution emissions from the generation of electricity [1 2 3 4 


5 6 7 8 9 10] 
o Ease of Use, user friendly [1 2 3 4 5 6 7 8 9 10] 
 


 


[Screen break] 
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[ASK IF M1j = 8, 9, or 10] 


M2j. You said making a high quality investment was motivating. On a scale of 1 to 10 with 1 
being the least motivating and 10 being the most motivating, please rank the following features 
related to making a high quality investment. [ROTATE] 


o Longer life [1 2 3 4 5 6 7 8 9 10] 
o Durable construction [1 2 3 4 5 6 7 8 9 10] 
o Save energy [1 2 3 4 5 6 7 8 9 10] 
o Cost savings [1 2 3 4 5 6 7 8 9 10] 
o Enhancing the value of my home [1 2 3 4 5 6 7 8 9 10] 
o Ensuring that we have the best product on the market [1 2 3 4 5 6 7 8 9 10] 


 
[Screen break] 
 


[ASK IF M1k = 8, 9, or 10] 


M2k. You said ease of use was motivating. On a scale of 1 to 10 with 1 being the least 
motivating and 10 being the most motivating, please rank the following features related to ease 
of use. [ROTATE] 


o More settings options [1 2 3 4 5 6 7 8 9 10] 
o Longer life [1 2 3 4 5 6 7 8 9 10]  
o Ability to control remotely via smart phone [1 2 3 4 5 6 7 8 9 10] 


 


[Screen break] 
 


M3. You indicated that the following features were important to you. Looking at them now, 
please rank them in order of importance, where 1 = the most important feature.  [ROTATE] 


[READ IN ONLY RESPONSES WHERE M1a-k=8, 9, or 10, ROTATE] 


- Cutting edge technology 
- Control of your home environment      
- Energy savings 
- Save money on energy bills         
- Reliability  
- Reduce waste 
- Increased comfort      
- Quiet 
- Safety 
- High quality investment 
- Easy to operate 
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-  
 [Screen break] 


 


M4.  Based on the information presented today, please tell us which statement best represents 
your opinion: 


1. I will purchase a new ductless heat pump before my current primary heating system 
breaks.  


2. I will wait until my current system breaks and then purchase a new primary heating 
system.  


 
[Screen break] 


 


M5. Based on the information presented today, please tell us which statement best represents 
your opinion: 


1. I will definitely purchase a ductless heat pump when I replace my current primary heating 
system.  


2. I will consider purchasing a ductless heat pump when I replace my current primary 
heating system.  


3. I will not purchase a ductless heat pump when I replace my current primary heating 
system.  


 
[Screen break] 


 


M6. Please tell us why you will or will not purchase or consider a ductless heat pump.  


1. [OPEN END] 


 


[Screen break] 


THANK AND TERMINATE SCRIPT 


The survey has been completed. Thank you for your feedback. Have a great day! 
 


HPWH SURVEY 


Goal: This survey evaluates NEEA customers’ understanding of Heat Pump Water Heaters 
(HPWH) technologies, as well as their perceptions of this equipment and motivations toward 
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purchasing it. Its primary goal is to support HPWH messaging and marketing campaigns.  
 
Targets: The survey targets single-family homeowners who have lived in their homes for two 
years and have electric resistance heating as their primary source of heat. The HPWH portion 
also screens for those customers who own electric water heater that are at least ten years old, 
however, this is not  


HEAT PUMP WATER HEATER (HPWH) SURVEY 


1.1 E-MAIL TEXT: 


Dear Homeowner, 


ILLUME Advising, LLC is conducting a market research study to understand your experience 
with, and understanding of, water heating technologies. We invite you to take a brief survey to 
share your experience. Your participation will give us invaluable feedback on how to promote 
more efficient energy technologies. 


If you have any questions, please contact ILLUME at research@illumeadvising.com. 


Please click here to access the survey. It will take about X minutes.  


Thank you, 


ILLUME Advising, LLC 


[Screen break]  


1.2 BASIC SCREENING 


 
S1  Which best describes your home? 


5. Own a single family home 
6. Rent a single family home [THANK AND TERMINATE] 
7. Live in a multi-family dwelling [THANK AND TERMINATE] 
8. Other [THANK AND TERMINATE] 


[Screen Break] 


 


S2 How many years have you lived in your current home? 
 
 
 1. __ year/s. [IF 1 OR LESS, THANK AND TERMINATE] 
 
 
 [Screen break] 
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S3 What kind of water heater do you currently have installed in your home? 
 


1. I have a conventional electric water heater. 
2. I have a tankless electric water heater. 
3. I have a conventional gas water heater. [THANK AND TERMINATE] 
4. I have a tankless gas water heater. [THANK AND TERMINATE] 
5. I have a heat pump water heater. 
6. I don’t know  [THANK AND TERMINATE] 


 


[Screen break] 


 


S4 How old is your water heater? 
 


4. Less than 10 years old [THANK AND TERMINATE] 
5. At least ten years old 
6. I don’t know  [THANK AND TERMINATE] 


  
[Screen break] 
 
 [ASK IF S4=2, ELSE AWAR1] 
 
S5  When do you anticipate needing to replace your water heater? 
 


1. Within the next two years 
2. More than two years, but less than ten 
3.  Ten or more years 
4.  I don’t know 
 


[Screen break] 
 
 


1.3 GENERAL AWARENESS & PERCEPTIONS OF HPWH TECHNOLOGY 
 


AWAR1. Have you heard of a heat pump water heater? 


3. Yes 
4. No 
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[Screen break] 


[ASK IF AWAR1=1; ELSE AWAR4.] 


AWAR2. How familiar are you with this technology? 


Not familiar at 
all 


      Very familiar 


1 2 3 4 5 6 7 8 9 10 
 


 


[Screen break] 


AWAR3. How did you learn about heat pump water heaters? (Please check all that apply) 


10. Through my utility. 
11. A friend or family member. 
12. At my job. 
13. Through a contractor. 
14. Through a retailer. 
15. On the TV. 
16. On the Internet. 
17. Other: [Please describe] 
18. Don’t remember/don’t know 


 


[Screen break] 


 


AWAR4. Heat pump water heaters work like a refrigerator, but in reverse – while a refrigerator 
pushes heat from inside the unit out to the air around it, a heat pump water heater uses fans and 
an evaporator to pull warmth from the surrounding air and transfers it to water in the storage 
tank. The average homeowner can save up to 10% on their home’s electricity bill and can cut 
water-heating energy consumption by up to 50% compared to a standard electric water heater. If 
all north westerners adopted this technology it would save enough energy to power 381,500 
homes each year. 


This is a heat pump water heater. Have you ever seen a heat pump water heater in person?  


1.  Yes  
 2. No 
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[Screen break] 


AWAR5. On a scale from 1 (completely disagree) to 10 (completely agree), please indicate your 
assessment on the following statement: “I know exactly where to go to find a heat pump water 
heater in my area.” 


Completely 
disagree 


      
Completely 


agree  
1 2 3 4 5 6 7 8 9 10 


 


[Screen break] 


1.4 UNDERSTANDING OF ENERGY BENEFITS & BARRIERS TO 
INSTALLATION 


BENE1. There are a number of benefits to owning a heat pump water heater. For each benefit 
listed below, on a scale of 1 to 10 where, 1 is not important at all and 10 is very important, please 
indicate how important this benefit is to you when considering a new water heater. [ROTATE] 


Heat pump water heaters… Not important at 
all 


      Very important 


1 2 3 4 5 6 7 8 9 10 


a. …are safer than other 
water heaters 
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[Screen Break] 


BENE2. While there are many benefits to installing a heat pump water heater, there are also a 
number of challenges to doing so. On a scale of 1 to 10, where 1 is not an obstacle and 10 is a 
major obstacle; please indicate how much of an obstacle is each of these factors when choosing 
between a heat pump water heater and a standard water heater. [ROTATE] 


b. … are up to two times 
more energy efficient than 
other water heaters 


          


c. …provide more direct 
control over water 
temperature   


          


d. …can save you up to 
10% on your energy bills 


          


e. … can help reduce 
pollution 


          


f. …are more durable and 
have a long life compared 
to other water heaters 


          


g. … are a “smart,” 
advanced technology. 


          


h. … are easier to use than 
other water heaters. 


          


Heat pump water heaters… Not an obstacle        A major 
obstacle 


1 2 3 4 5 6 7 8 9 10 


a.   … are typically more 
expensive than standard 
water heaters  


          


b.  …can be a challenge to 
install yourself 


          


c.   …are not offered by 
every contractor 


          


d.  …are an unfamiliar 
technology  
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[Screen break] 


 


1.5 PURCHASE OF NEW EQUIPMENT 


EQUIP1 Who is the primary decision maker in your home when it comes to something like the 
purchase of a new water heater?  


4. Me 
5. Someone else in my household  
6. It is a joint decision 


 


[Screen break] 


EQUIP2. When considering a water heater purchase, who would you talk to for more 
information about your product options? [Please check all that apply] 


5. Friends or neighbors 
6. A professional contractor 
7. A salesperson  
8. Other: [Please describe] 


 


[Screen break] 


 


EQUIP3. If you were seeking information on the internet related to heat pump water heaters, 
where would you start your search? 


8. Google 
9. ENERGY STAR website 
10. My utility website 
11. Manufacturer information or website 
12. A consumer product reports site 
13. Retailer website 
14. Other [Please describe] 


[Screen break] 


 


EQUIP4. On a scale of 1 to 10, where 1 is not important at all and 10 is very important, how 
important are the following sources are in influencing your decision when considering a new 
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water heater. [ROTATE] 


 


[Screen break] 


1.6 MESSAGING 


M1. When making a decision to purchase a heat pump water heater, which of the following are 
the most motivating to you? Please score how motivating they are, where 1 would not motivate 
you to purchase a heat pump water heater at all, and 10 would be highly motivating to you in 
making your purchase decision. [ROTATE] 


 Not at all 
important 


      Very important 


1 2 3 4 5 6 7 8 9 10 


a. Other customers’ rating 
and reviews 


          


b. The endorsement of your 
utility company 


          


c. The brand name or 
manufacturer of the 
household equipment 


          


d. Friends and family 
members’ opinions 


          


e. A local celebrity 
promoting the product 


          


f. A professional contractor           


g. The advice of a sales 
person  


          


 Not at all 
motivating  


      Highly 
motivating 


1 2 3 4 5 6 7 8 9 10 


a. Heat pump water heaters 
are a cutting-edge 
technology 


          


b.  Heat pump water 
heaters help you control 
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[Screen break] 


M2.  


 


[ASK IF M1a = 8, 9, or 10] 


M2a. You said cutting edge technology was motivating. On a scale of 1 to 10 with 1 being the 
least motivating and 10 being the most motivating, please rank the following features related to 
cutting edge technology  [ROTATE] 


o Ease of use, user friendly [1 2 3 4 5 6 7 8 9 10] 
o Owning a premium product [1 2 3 4 5 6 7 8 9 10] 
o Knowing the technology will not get outdated as fast as others [1 2 3 4 5 6 7 8 9 


10] 
 


[Screen break] 


your home environment  


c.  Heat pump water 
heaters save energy  


          


d.  Heat pump water 
heaters save money on 
utility bills 


          


e.  Heat pump water 
heaters are reliable  


          


f.  Heat pump water heaters 
reduce waste  


          


g. Heat pump water heaters 
provide more comfort 


          


h. Heat pump water heaters 
are more quiet 


          


i. Heat pump water heaters 
are safe 


          


j. Heat pump water heaters 
are a high-quality 
investment for your home 


          


k.  Heat pump water 
heaters are easy to operate 
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[ASK IF M1b = 8, 9, or 10] 


M2b. You said having the ability to better control your home environment was motivating. On a 
scale of 1 to 10, with 1 being the least motivating and 10 being the most motivating, please rank 
the following features related to ability to better control your home environment. [ROTATE] 


o Ease of use, user friendly [1 2 3 4 5 6 7 8 9 10] 
o More settings options [1 2 3 4 5 6 7 8 9 10] 
o Ability to control remotely via smart phone [1 2 3 4 5 6 7 8 9 10] 


 
[Screen break] 
 


[ASK IF M1c = 8, 9, or 10] 


M2c. You said energy savings was motivating. On a scale of 1 to 10, with 1 being the least 
motivating and 10 being the most motivating, please rank the following features related to 
energy savings:  [ROTATE] 


o Reduced electricity bills [1 2 3 4 5 6 7 8 9 10] 
o Reduced carbon or pollution emissions from the generation of electricity [1 2 3 4 


5 6 7 8 9 10] 
o Avoiding waste [1 2 3 4 5 6 7 8 9 10] 
o Using only what I need [1 2 3 4 5 6 7 8 9 10] 
o Ensuring there are enough resources for the future [1 2 3 4 5 6 7 8 9 10] 


 


[Screen break] 
 


[ASK IF M1d = 8, 9, or 10] 


M2d. You said save money was motivating. On a scale of 1 to 10, with 1 being the least 
motivating and 10 being the most motivating, please rank the following features related to saving 
money:  [ROTATE] 


o Lower energy bills [1 2 3 4 5 6 7 8 9 10] 
o Lower maintenance costs [1 2 3 4 5 6 7 8 9 10] 
o Longer product life  [1 2 3 4 5 6 7 8 9 10] 


 


[Screen break] 
 


[ASK IF M1e = 8, 9, or 10] 
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M2e. You said reliability was motivating. On a scale of 1 to 10 with1 being the least motivating 
and 10 being the most motivating please, rank the following features related to reliability. 
[ROTATE] 


o Ease of use, user friendly [1 2 3 4 5 6 7 8 9 10] 
o Predictability of water heating [1 2 3 4 5 6 7 8 9 10] 
o Longer life [1 2 3 4 5 6 7 8 9 10] 
o Durable construction [1 2 3 4 5 6 7 8 9 10] 


 


[Screen break] 
 
[ASK IF M1f = 8, 9, or 10] 


M2f. You said reducing waste was motivating. On a scale of 1 to 10, with 1 being the least 
motivating and 10 being the most motivating, please rank the following features related to waste 
reduction. [ROTATE] 


o Lower energy bills [1 2 3 4 5 6 7 8 9 10] 
o Saving energy [1 2 3 4 5 6 7 8 9 10] 
o Using only my fair share [1 2 3 4 5 6 7 8 9 10] 
o Ensuring there is enough energy for future generations [1 2 3 4 5 6 7 8 9 10] 
o Reduced carbon or pollution emissions [1 2 3 4 5 6 7 8 9 10] 


  


[Screen break] 
 


[ASK IF M1g = 8, 9, or 10] 


M2g. You said increased comfort was motivating. On a scale of 1 to 10, with 1 being the least 
motivating and 10 being the most motivating, please rank the following features related to 
increased comfort. [ROTATE] 


o Ability to control remotely via smart phone [1 2 3 4 5 6 7 8 9 10] 
o More settings options [1 2 3 4 5 6 7 8 9 10] 


 


 [Screen break] 
 


[ASK IF M1h = 8, 9, or 10] 


M2h. You said quiet operation was motivating. On a scale of 1 to 10 with 1 being the least 
motivating and 10 being the most motivating, please rank the following features related to quiet 
operation. [ROTATE] 


o Less white noise [1 2 3 4 5 6 7 8 9 10] 
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o Pleasant home environment [1 2 3 4 5 6 7 8 9 10] 


 


 [Screen break] 
 


[ASK IF M1i = 8, 9, or 10] 


M2i. You said safety was motivating. On a scale of 1 to 10 with 1 being the least motivating and 
10 being the most motivating, please rank the following features related to safety. [ROTATE] 


o Longer life [1 2 3 4 5 6 7 8 9 10] 
o Durable construction [1 2 3 4 5 6 7 8 9 10] 
o Reduced carbon or pollution emissions from the generation of electricity [1 2 3 4 


5 6 7 8 9 10] 
o Ease of Use, user friendly [1 2 3 4 5 6 7 8 9 10] 
 


 [Screen break] 
 


[ASK IF M1j = 8, 9, or 10] 


M2j. You said making a high quality investment was motivating. On a scale of 1 to 10 with1 
being the least motivating and 10 being the most motivating, please rank the following features 
related to making a high quality investment. [ROTATE] 


o Longer life [1 2 3 4 5 6 7 8 9 10] 
o Durable construction [1 2 3 4 5 6 7 8 9 10] 
o Save energy [1 2 3 4 5 6 7 8 9 10] 
o Cost savings [1 2 3 4 5 6 7 8 9 10] 
o Enhancing the value of my home [1 2 3 4 5 6 7 8 9 10] 
o Ensuring that we have the best product on the market [1 2 3 4 5 6 7 8 9 10] 


 [Screen break] 
 


[ASK IF M1ik = 8, 9, or 10] 


M2k. You said ease of use was motivating. On a scale of 1 to 10 with1 being the least motivating 
and 10 being the most motivating, please rank the following features related to ease of use. 
[ROTATE] 


o More settings options [1 2 3 4 5 6 7 8 9 10] 
o Longer life [1 2 3 4 5 6 7 8 9 10]  
o Ability to control remotely via smart phone [1 2 3 4 5 6 7 8 9 10] 
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[Screen break] 
 


M3. You indicated that the following features in a water heater were important to you. 
Looking that them now, please rank them in order of importance, where 1 = the most important 
feature. 


[READ IN ONLY RESPONSES WHERE M1a-k=8, 9, or 10, ROTATE] 


a. Cutting edge technology 
b. Control of your home environment      
c. Energy savings 
d. Save money on energy bills         
e. Reliability  
f. Reduce waste 
g. Increased comfort      
h. Quiet 
i. Safety 
j. High quality investment 
k. Easy to operate   


 


 [Screen break] 


M4.  Based on the information presented today, please tell us which statement best represents 
your opinion: 


3. I will purchase a new water heater before my current water heater breaks.  
4. I will wait until my current water heater breaks and then purchase a new water heater.  


[Screen break] 


M5. Based on the information presented today, please tell us which statement best represents 
your opinion: 


4. I will definitely purchase a heat pump water heater when I replace my current water 
heater.  


5. I will consider purchasing a heat pump water heater when I replace my current water 
heater.  


6. I will not purchase a heat pump water heater when I replace my current water heater.  


[Screen Break] 


M6. Please tell us why you will or will not purchase or consider a heat pump water heater.  


1. [OPEN END] 


[Screen Break] 







Consumer Messaging for DHPs and HPWHs  
 


ILLUME Advising LLC │  xxvi 


1.7 THANK AND TERMINATE SCRIPT 


The survey has been completed. Thank you for your feedback. Have a great day! 







 
 


APPENDIX E – FOCUS GROUP GUIDE 


A.1 DHP FOCUS GROUP GUIDE 


SCREENER 


NOTE: Instructions to screener in brackets [INSTRUCTIONS]. 


 


1.           Which best describes your home?  [READ LIST] 


1. Own a single family home 
2. Rent a single family home                            TERM 
3. Live in a multi-family dwelling                   TERM 
4. Other                                                                   TERM 


  


2.           How long have you owned your home? [DO NOT READ LIST] 


1. Less than 2 years                                             TERM 
2. 2-9 years 
3. 10 years or longer 
4. I don’t know                                                      TERM 


  


2.           Who is the primary decision maker in your household when considering purchasing 
major appliances? [READ LIST] 


1. I am the primary decision maker 
2. It is a joint decision between myself and someone else in the household. 
3. I am not the primary decision maker.     TERM 
4. Other                                                                   TERM 


  


3.  What is the fuel for your current primary heating system?  We define primary as the 
heating system that you use to heat your entire house, the first system you go to when you 
need heat. [DO NOT READ LIST, PROPMT IF NECESSARY] 


5. Electricity 
6. Natural gas   TERM 
7. Propane   TERM 
8. Wood    TERM 
9. Other    TERM 
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4.  What type of primary heating system is currently installed in your home? [DO NOT 
READ, PROMPT IF NECESSARY] 


5. Electric forced air furnace 
6. Baseboard/radiant heating 
7. Heat pump or ductless heat pump 
8. Wood heating  TERM 
9. Other   TERM  


 


5.  Do you use a secondary heating system in addition to the primary heating system?  We 
define secondary as a heating system that you use to supplement the existing, primary system. 
This system is often used to heat specific rooms or areas independently of, or in addition to, the 
primary system. 


3. No       (Accept for DHP) 
4. Yes  


6.  What type of secondary heating system do you use? [DO NOT READ, PROMPT IF 
NECESSARY] 


1. Portable electric space heater 
2. Wood stove 
3. Fireplace 
4. Heat pump or ductless heat pump 
5. Gas furnace    TERM 
6. Propane furnace  TERM 
7. Other   TERM 


7.  What percentage of the time do you use your secondary heating system? [DO NOT 
READ] 


1. <10% 
2. 11-25% 
3. 26-50%   TERM 
4. 51-75%  TERM 
5. 76-100%  TERM 


 


8.  Do you have any other heating systems currently in use in your home?  [DO NOT 
PROMPT] [SELECT ALL THAT APPLY] 


1. Portable electric space heater   (Accept for DHP) 
2. Wood stove    (Accept for DHP) 
3. Fireplace     (Accept for DHP) 
4. Heat pump or ductless heat pump (Accept for DHP) 
5. Gas furnace      TERM 
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6. Propane furnace    TERM 
7. Other, ________ (OPEN END)  (Accept for DHP) 


  


Demographics for screened in individuals: 


9. Which best describes your education level?   


 1. Completed some high school 


2. High school graduate 


 3. Completed some college 


 4. College graduate 


 5. Completed some post-graduate 


6. Advanced degree 


 


10. What was your total household income, before taxes, during the last 12 months? 


 1. Less than $25,000 


 2. $25,001-$50,000 


 3. $50,001-$75,000 


 4. $75,001-$100,000 


 5. $100,001-$150,000 


 6. More than $150,000 


 


11. Please tell us the town or city where your home is located. 


1. [OPEN END] 
 


12. Please tell us your current age. 


1. [OPEN END] 
 


13. SCREENER: Note the gender of the individual: 


1. Male 
2. Female 
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INTRODUCTION (5) 


Moderator Script: Hi Everyone. Thank you for taking the time to meet with us today. My name 
is [insert name], with ILLUME Advising, a market research company. Today we are going to 
talk about Ductless Heat Pumps.  


Before we begin, there are a few things I want to call out: 


 This focus group will be recorded. This is just for my note-taking purposes and for our 
analysis. Your specific thoughts and answers will not be directly associated with you.  


 Also, the people who are funding this project are watching as well. But you probably already 
knew that.   


I also want to discuss a few focus group ground rules: 


 First, please turn your cell phones off.  


 I am interested in hearing all of your opinions. Please feel free to talk freely, but try to remain 
mindful of others in the group. Try not to cut each other off and allow people to speak their 
minds. I value all of your opinions.  


 Also, we have a lot of material to cover in 90 minutes. I want to be respectful of your time, 
so I may cut you off or redirect the conversation to keep us on time. Please don’t take this as 
rudeness on my part. I am just trying to keep us moving.  


Intros: Now, I would like to go around the room and learn a little about each of you. Please tell 
us your name, where you are from, and your favorite thing to do in your spare time.  


WARM-UP (5 MINUTES) 


 Set-up: There are many things that contribute to your household energy use. Please take a 
moment to think about them.  


Question: On the paper in front of you, please write down the top three things that contribute to 
your energy use.  


Question: [Going around the room] What did you write down? Why?  


GENERAL AWARENESS AND PERCEPTIONS OF DHP TECHNOLOGY (7.5 
MINUTES) 


Set-up: I would like to ask you all about heating technologies.  


Question:  [To all] How many of you are aware of how you heat your home? [Ask for a show of 
hands] – [We’re looking for the language that points to primary heat source… electric or wood] 
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Question: [To those that are aware] What type of fuel do you use to heat your home? What kind 
of heating system do you have? 


Probe: Do you use an electric heating system (baseboard/radiant heating, forced air furnace, 
something else)?  Do you have a wood stove/furnace? 


Question: [To those that are unaware] Can you tell us why you don’t know how you heat your 
home?  


Set-up: I would like to ask you all about a specific heating technologies.  


Question: Have you heard of a “ductless heat pump?” [Ask for a show of hands] 


Probe: Sometimes ductless heat pumps are called “mini splits,” have you ever heard of one of 
those? 


Question: [To those who did hear about it] How did you learn about ductless heat pumps? 


Question: [To those who did hear about it] How would you describe them?  


Set-up: [To all] Here is an image of a ductless heat pump. [Hand this image to each participant]: 
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Question: This is a ductless heat pump. Have you ever seen a ductless heat pump in person?  


[After they look at the picture, describe it] Read out loud “A ductless heating and cooling system 
is a highly efficient zonal heating and cooling system that does not require the use of air ducts. 
Ductless systems consist of an outdoor compressor unit and one or more indoor air-handling 
units, called “heads,” linked by a dedicated refrigerant line. Indoor heads are typically mounted 
high on a wall or ceiling covering a three-inch hole where the refrigerant line passes through 
from the outside unit, which is mounted at the base of the house. Each indoor head corresponds 
with a heating and cooling zone that can be controlled independently.” 


Question: [To all] On the piece of paper in front of you, please write down the words in the 
description that stood out the most to you. We will discuss these later.  


Question: Where in your neighborhood or city do you think you can actually find one of these?  


UNDERSTANDING OF ENERGY BENEFITS AND OBSTACLES TO 
INSTALLATION  (10 MINUTES)  


Set-up: Now I’d like to ask you some questions about the benefits of this technology. I will give 


!
!
!!! !


! !
! !
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you a number of statements. For each of them, please rate, from 1 to 10, how important it is for 
you. [Moderator records responses on the paper] 


 


Question: Please tell me what score you gave to [go through all of them, one at a time] a. Size / 
b. Energy efficiency / c. Temperature control / d. Saving on bills / e. Reduced pollution / f. 
durability / g. Safety / h. Easy to install / i. Smart / j. Comfort [Write on the flipboard the 
distribution of scores] 


Probe: [For each question] It seems that [insert questions a. to j.] received rather high / low 
scores, why is that? Some people rated [insert a specific question] very high, and other very low, 


Ductless heat pumps … Not important at 
all 


      Very important 


1 2 3 4 5 6 7 8 9 10 


a. …are smaller than other 
heating systems 


          


b. … are up to two times 
more energy efficient than 
other heating systems 


  


 


       


c. …provide more direct 
user control over 
temperature   


          


d. …can save you 25%-
50% on your energy bills 


 


 


        


e. … can help reduce waste           


f. …are more durable and 
have a long life compared 
to other heating systems 


          


g. … are safer than some 
other types of heating 


          


h. … are easier to install 
than standard heating 
systems 


          


i. … are a “smart,” 
advanced technology 


          


j. … increase the comfort 
of your home. 
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why is that? [Let them discuss] 


Question: [To all] Now lets look at the words you wrote down when I described ductless heat 
pumps to you. What words did you write down? [Moderator makes note of those that align with 
benefits and others that came to mind that were not listed]  


Set-up: While there are many benefits to installing a ductless heat pump, there are also a few 
obstacles.  


Question: On a scale of 1 to 10, where 1 is not an obstacle and 10 is a major obstacle; please 
indicate how much of an obstacle is each of these factors when choosing between a ductless heat 
pump and a standard heating system.  


 


AESTHETICS (10 MIN) 


Ductless heat pumps… Not an obstacle 
      


A major 
obstacle 


1 2 3 4 5 6 7 8 9 10 


a.   … are typically more 
expensive than standard 
heating systems  


          


b.  …can be a challenge 
to install yourself 


          


c.   …are not offered by 
every contractor 


          


d.  …are an unfamiliar 
technology  


          


e. … may not be as 
visually appealing as a 
built in central system 


          


f…. improperly installed 
equipment may waste 
energy  
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Set-up: Now let’s talk about the aesthetic aspect of heating systems. 


Question: Where is your primary heating system currently located? [Prompt: We’re looking for 
the heating source used most frequently to heat your home] 


Question: Is it located in a place where you see it on a daily basis? 


Question: How important to you is the appearance of your heating equipment?  


Not important at 
all 


      Very important 


1 2 3 4 5 6 7 8 9 10 
 


[Write the scores on the flipboard]  


Question: [to all] Why is your score so high /low?  


Probe: [To those who rated it high] How would you describe a good-looking heating system? 


 


Set-up: Similar to our last discussion, I am going to read you several statements. 


Question: Please write from 1 to 10 you agreement or disagreement with the following 
statements:  


 


Question: What concerns would you have if you placed a ductless heat pump in your home? 


Probe: Where do you think you’d put a ductless heat pump in your home? Are there specific 
places where you would more likely place it, or less likely place it? Where on the wall would 
you put it?  (lower down, higher up on the ceiling) [Talk through each area of the home, ask 
about rooms that may not have come up in the conversation] 


PURCHASE OF NEW EQUIPMENT (10 MIN) 


Set-up: Now I’d like to talk about the purchase of heating equipment. 


My ideal household 
heating technology 
would look… 


Strongly 
Disagree  


      Strongly 
Agree 


1 2 3 4 5 6 7 8 9 10 
a. modern            
b. vintage           
c. unnoticeable           
d. sophisticated           
e. simple           
f. big           
g. small           
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Question: Who is the primary decision maker in your home when it comes to something like the 
purchase of a new heating system? [Let them discuss freely] 


 


Set-up: Now imagine that you made the decision to get a new heating system.  


Question: When considering a heating system purchase, who would you talk to for more 
information about your product options?  


Probe: Would you talk to you family members? Friends? Neighbors? A contractor? A handy 
man? A home improvement store?  


Question: Would you look for information on internet?  


Probe: Would you look it up on Google? At the ENERGY STAR website? Your utility website? 
A manufacturer website? A consumer product reports site? A retailer website? 


 


Set-up: Now I would like to discuss other ways that you might assess the value of a new heating 
system.  


Question: On a scale of 1 to 10, where 1 is not important at all and 10 is very important, how 
important are the following sources are in influencing your decision when considering a new 
heating system. 


 
Not at all 
important 


      
Very 
important 


1 2 3 4 5 6 7 8 9 10 


a. Other customers’ 
rating and reviews 


          


b. The endorsement of 
your utility company 


          


c. The brand name or 
manufacturer of the 
household equipment 


          


d. Friends and family 
members’ opinions 
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Question: Please tell me what score you gave to [go through all of them, one at a time] a. 
Customers ratings / b. Utility / c. Brand / d. Friends and family / e. Celebrity / f. Contractor / g. 
Sales person [Write on the flipboard the distribution of scores] 


Probe: [For each question, depending on the results] It seems that [insert questions a. to g.] 
received rather high / low scores, why is that? Some people rated [insert a specific question] very 
high, and other very low, why is that? [Let hem discuss] 


MESSAGING (40) 


Set-up: Let’s discuss now what’s at stake when making a decision to purchase a ductless heat 
pump. I will give you a list of things than may be more or less motivating to you.  


 


Question: Please score how motivating they are, where 1 would not motivate you to purchase a 
ductless heat pump at all, and 10 would be highly motivating to you in making your purchase 
decision. [Hand out the list] 


e. A local celebrity 
promoting the product 


          


f. A professional 
contractor 


 


 


        


g. The advice of a sales 
person  


          


 


Not at all 
motivating  


      Highly 
motivating 


1 2 3 4 5 6 7 8 9 10 
a. Ductless heat pumps 
are a cutting-edge 
technology 


          


b.   Ductless heat pumps 
help you control your 
environment  


          


c.   Ductless heat pumps 
save energy  


          


d.   Ductless heat pumps 
save money on utility 
bills 


          


e.   Ductless heat pumps           







Consumer Messaging for DHPs and HPWHs  
 


ILLUME Advising LLC │  xi 


 


Note: the following-probes will be used depending on the previous responses. 


Set-up: [Stand by the flipboard] Which of these things received your top scores? [Write them on 
the flipboard] We have [insert top-rated item]…  


 


Question: [If cutting edge technology] Why is cutting edge technology motivating? [Let them 
discuss]  


Probe: [If none of these issues was raised] How would you rate being user friendly? Owning a 
premium product? Knowing the technology will not get outdated as fast as others? 


 
Question: [If ability to better control your environment] Why is the ability to better control your 
environment so motivating? [Let them discuss] 


Probe: [If none of these issues was raised] How would you rate being user friendly? Having 
more setting options? The ability to control remotely via smart phone? 


 


Question: [If energy savings was motivating] Why energy savings is motivating? [Let them 
discuss] 


Probe: [If none of these issues was raised] How would you rate reducing electricity bills? 
Reducing carbon or pollution emissions from the generation of electricity? Avoiding waste? 
Using only what you need? Ensuring there are enough resources for the future? 


 


reduce waste  
f.  Ductless heat pumps 
can be self installed 


          


g.  Ductless heat pumps 
provide more comfort 


          


h.  Ductless heat pumps 
are quiet 


          


i.  Ductless heat pumps 
are safe 


          


j.  Ductless heat pumps 
are a high-quality 
investment for your 
home 


          


k.   Ductless heat pumps 
are easy to operate 
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Question: [If save money was motivating] Why is saving that amount of money is so 
motivating?   


Probe: [If none of these issues was raised] How would you rate lowering your energy bills? 
Lowering your maintenance costs? A longer product life? 


 


Question: [If reducing waste was motivating] Why is waste reduction so motivating? 


Probe: [If none of these issues was raised] How would you rate lowering energy bills? Saving 
energy? Using only my fair share? Ensuring there is enough energy for future generations? 
Reducing carbon or pollution emissions? 


  


Question: [If can be self installed was motivating] Why is safe installation so motivating? 


 


Question: [If increased comfort was motivating] Why is increased comfort motivating? 


Probe: [If none of these issues was raised] How would you rate the ability to control remotely 
via smart phone? More settings options? 


 


Question: [If quiet was motivating] Why is quiet motivating? 


Probe: [If none of these issues was raised] How would you rate less white noise? Pleasant home 
environment? 


 


Question: [If safety was motivating] Why is safety motivating? 


Probe: [If none of these issues was raised] How would you rate longer life? Durable 
construction? Reducing carbon or pollution emissions from the generation of electricity? Ease of 
Use, user friendly? 


 


Question: [If high quality investment was motivating] Why is high quality investment 
motivating? 


Probe: [If none of these issues was raised] How would you rate longer life? Durable 
construction? Saving energy? Cost savings? Enhancing the value of my home? Ensuring that we 
have the best product on the market? 


 


Question: [If ease of use was motivating] Why is ease of use motivating? 
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Probe: [If none of these issues was raised] How would you rate more settings options? Longer 
life? Ability to control remotely via smart phone? 


 


Question: I’m going to hand out a set of cards with the statements we just discussed written on 
them. [Hand them the cards] Looking at these now, please pull out the top 5 statements you find 
most motivating for you, and rank those statements in order of most important (5) to least 
important (1). 


[READ THROUGH THE FOLLOWING LIST AND CAPTURE THE RANKING FOR EACH] 


 


 


 


 


 


 


 


 


 


Question: Now let’s compare some of these aspects in pairs. Using the cards, put together the 
two statements that you would find most motivating if they were combined. 


[GO AROUND THE ROOM AND HAVE EVERYONE SHARE THEIR COMBINATIONS, 
CAPTURE ON THE WHITEBOARD] 


Probe: Why did you combine these two statements? Are the statements more compelling when 
paired with another statement? 


 


Question: Looking the pairs of statements you’ve put together as a group, which statements are 
most compelling to you? 


Probe: Why is this compelling?  Did anyone pick a statement they did not write? Why? 


 


Question: Based on the information presented today, please tell us which statement best 
represents your opinion: 


5. I will purchase a new ductless heat pump before my current heating system breaks.  
6. I will wait until my current heating system breaks and then purchase a new heating 


 1 2 3 4 5 
a. Cutting edge technology      
b. Control of your environment      
c. Energy savings      
d. Save money on energy bills      
e. Reduce waste      
f. Self installation      
g. More comfort      
h. Quiet      
i. Safety      
j. High quality investment      
k. Easy to operate      
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system.  


Question: Based on the information presented today, please tell us which statement best 
represents your opinion: 


7. I will definitely purchase a ductless heat pump when I replace my current heating system.  
8. I will consider purchasing a ductless heat pump when I replace my current heating 


system.  
9. I will not purchase a ductless heat pump when I replace my current heating system.  


Question: Please tell us why you will or will not purchase or consider a ductless heat pump. [Let 
them discuss] 


 


CLOSING (1 MIN.) 


Thank you for your time today. You have been extremely helpful and I have truly enjoyed 
hearing your opinions and getting to know all of you. Your honorarium will be waiting for you 
outside. 


 


HPWH FOCUS GROUP GUIDE 


SCREENER 


NOTE: Instructions to screener in brackets [INSTRUCTIONS]. 


 


1. Which best describes your home?  [READ LIST] 


5. Own a single family home 
6. Rent a single family home                            TERM 
7. Live in a multi-family dwelling                   TERM 
8. Other                                                                   TERM 


  


2. How long have you owned your home? [DO NOT READ LIST] 


5. Less than 2 years                                             TERM 
6. 2-9 years 
7. 10 years or longer 
8. I don’t know                                                      TERM 


  


3. Who is the primary decision maker in your household when considering purchasing 
major appliances? [READ LIST] 







Consumer Messaging for DHPs and HPWHs  
 


ILLUME Advising LLC │  xv 


1. I am the primary decision maker 
2. It is a joint decision between myself and someone else in the household. 
3. I am not the primary decision maker.     TERM 
4. Other                                                                   TERM 


  


4.  How is your home water heated? 


1. Electricity 
2. Gas / Propane                                   TERM 
3. Other        TERM 


  


5. How old is your water heater? 


1. Less than two years   TERM 
2. 2-9 years old   (Qualified for HPWH)  
3. 10 years or older              (Qualified for HPWH) 
4. I don’t know     TERM 


 


Demographics for screened in individuals: 


9. Which best describes your education level?   


 1. Completed some high school 


2. High school graduate 


 3. Completed some college 


 4. College graduate 


 5. Completed some post-graduate 


6. Advanced degree 


 


10. What was your total household income, before taxes, during the last 12 months? 


 1. Less than $25,000 


 2. $25,001-$50,000 


 3. $50,001-$75,000 


 4. $75,001-$100,000 


 5. $100,001-$150,000 
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 6. More than $150,000 


 


11. Please tell us the town or city where your home is located. 


2. [OPEN END] 
 


12. Please tell us your current age. 


2. [OPEN END] 
 


13. SCREENER: Note the gender of the individual: 


3. Male 
4. Female 


INTRODUCTION (5) 


Moderator Script: Hi Everyone. Thank you for taking the time to meet with us today. My name 
is [insert name], with ILLUME Advising, a market research company. Today we are going to 
talk about Heat Pump Water Heaters.  


Before we begin, there are a few things I want to call out: 


 This focus group will be recorded. This is just for my note-taking purposes and for our 
analysis. Your specific thoughts and answers will not be directly associated with you.  


 Also, the people who are funding this project are watching as well. But you probably already 
knew that.   


I also want to discuss a few focus group ground rules: 


 First, please turn your cell phones off.  


 I am interested in hearing all of your opinions. Please feel free to talk freely, but try to remain 
mindful of others in the group. Try not to cut each other off and allow people to speak their 
minds. I value all of your opinions.  


 Also, we have a lot of material to cover in 90 minutes. I want to be respectful of your time, 
so I may cut you off or redirect the conversation to keep us on time. Please don’t take this as 
rudeness on my part. I am just trying to keep us moving.  


Intros: Now, I would like to go around the room and learn a little about each of you. Please tell 
us your name, where you are from, and your favorite thing to do in your spare time.  


WARM-UP (5 MINUTES) 
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 Set-up: There are many things that contribute to your household energy use. Please take a 
moment to think about them.  


Question: On the paper in front of you, please write down the top three things that contribute to 
your energy use.  


Question: [Going around the room] What did you write down? Why?  


GENERAL AWARENESS AND PERCEPTIONS OF HPWH TECHNOLOGY (7.5 
MINUTES) 


Set-up: I would like to ask you all about heat pump water heaters.  


Question:  [To all] How many of you are aware of how you heat your household water? [Ask for 
a show of hands] 


Question: [To those that are aware] What type of fuel do you use to heat your home? What kind 
of water heating system do you have? 


Probe: Do you have a conventional tank water heater, a tankless water heater, something else? 


Question: [To those that are unaware] Can you tell us why you don’t know how you heat water 
in your home?  


Set-up: I would like to ask you all about a specific water heating technologies.  


Question: Have you heard of a heat pump water heater? [Ask for a show of hands] 


Question: [To those who did hear about it] How did you learn about heat pump water heaters? 


Question: [To those who did hear about it] How would you describe them?  


Set-up: [To all] Here is an image of a heat pump water heater. [Hand this image to each 
participant: 
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Question: This is a heat pump water heater. Have you ever seen a heat pump water heater in 
person?  


[After they look at the picture, describe it] Read out loud “Heat pump water heaters use 
electricity to move heat from one place to another instead of generating heat directly. Therefore, 
they can be two to three times more energy efficient than conventional electric resistance water 
heaters and can cut water-heating energy consumption by 50% compared to a standard electric 
water heater. If all north westerners adopted this technology it would save enough energy to 
power 381,500 homes each year.” 


Question: [To all] On the piece of paper in front of you, please write down the words in the 
description that stood out the most to you. We will discuss these later.  


Question: Where in your neighborhood or city would you look to find one?  


 


!!! ! ! ! !


!
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UNDERSTANDING OF ENERGY BENEFITS AND BARRIERS TO 
INSTALLATION  (10 MINUTES)  


Set-up: Now I’d like to ask you some questions about the benefits of this technology. I will give 
you a number of statements. For each of them, please rate, from 1 to 10, how important it is for 
you. [Moderator records responses on the paper] 


 


Question: Please tell me what score you gave to [go through all of them, one at a time] a. Safety 
/ b. Energy efficiency / c. Temperature control / d. Bill saving / e. Pollution / f. Durability / g. 
Smart / h. Ease of use. [Write on the flipboard the distribution of scores] 


Probe: [For each question] It seems that [insert questions a. to h.] received rather high / low 
scores, why is that? Some people rated [insert a specific question] very high, and other very low, 
why is that? [Let hem discuss] 


Question: [To all] Now lets look at the words you wrote down when I described heat pump 
water heaters to you. What words did you write down? [Moderator makes note of those that align 
with benefits and others that came to mind that were not listed]  


Set-up: While there are many benefits to installing a heat pump water heater, there are also a 
number of challenges to doing so.  


Heat pump water 
heaters… 


Not important 
at all 


      Very 
important 


1 2 3 4 5 6 7 8 9 10 
a. …are safer than other 
water heaters 


          


b. … are up to two times 
more energy efficient 
than other water heaters 


          


c. …provide more direct 
control over water 
temperature   


          


d. …can save you up to 
10% on your energy bills 


          


e. … can help reduce 
pollution 


          


f. …are more durable 
and have a long life 
compared to other water 
heaters 


          


g. … are a “smart,” 
advanced technology. 


          


h. … are easier to use 
than other water heaters. 
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Question: On a scale of 1 to 10, where 1 is not an obstacle and 10 is a major obstacle; please 
indicate how much of an obstacle is each of these factors when choosing between a heat pump 
water heater and a standard water heater.  


 


PURCHASE OF NEW EQUIPMENT (10 MIN) 


Set-up: Now I’d like to talk about the purchase of water heating equipment. 


Question: Who is the primary decision maker in your home when it comes to something like the 
purchase of a new water heater? [Let them discuss freely] 


 


Set-up: Now imagine that you made the decision.  


Question: When considering a water heater purchase, who would you talk to for more 
information about your product options?  


Probe: Would you talk to you family members? Friends? Neighbors? A contractor? A handy 
man? A home improvement store?  


 


Question: Would you look for information on internet?  


Probe: Would you look it up on Google? At the ENERGY STAR website? Your utility website? 
A manufacturer website? A consumer product reports site? A retailer website? 


 


Set-up: Now I would like to discuss other ways that you might assess the value of a new water 
heater. 


Question: On a scale of 1 to 10, where 1 is not important at all and 10 is very important, how 


Heat pump water 
heaters… 


Not an obstacle       A major 
obstacle 


1 2 3 4 5 6 7 8 9 10 
a.   … are typically more 
expensive than standard 
water heaters  


          


b.  …can be a challenge 
to install yourself 


          


c.   …are not offered by 
every contractor 


          


d.  …are an unfamiliar 
technology  
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important are the following sources are in influencing your decision when considering a new 
water heater.  


 


Question: Please tell me what score you gave to [go through all of them, one at a time] a. 
Customers ratings / b. Utility / c. Brand / d. Friends and family / e. Celebrity / f. Contractor / g. 
Sales person [Write on the flipboard the distribution of scores] 


Probe: [For each question, depending on the results] It seems that [insert questions a. to g.] 
received rather high / low scores, why is that? Some people rated [insert a specific question] very 
high, and other very low, why is that? [Let hem discuss] 


MESSAGING (40) 


Set-up: Let’s discuss now what’s at stake when making a decision to purchase a heat pump 
water heater. I will give you a list of things than may be more or less motivating to you.  


Question: Please score how motivating they are, where 1 would not motivate you to purchase a 
heat pump water heater at all, and 10 would be highly motivating to you in making your 
purchase decision. [Hand out the list] 


 


Not at all 
important 


      Very 
important 


1 2 3 4 5 6 7 8 9 10 
a. Other customers’ 
rating and reviews 


          


b. The endorsement of 
your utility company 


          


c. The brand name or 
manufacturer of the 
household equipment 


          


d. Friends and family 
members’ opinions 


          


e. A local celebrity 
promoting the product 


          


f. A professional 
contractor 


          


g. The advice of a sales 
person  


          


 


Not at all 
motivating  


      Highly 
motivating 


1 2 3 4 5 6 7 8 9 10 
a. Heat pump water 
heaters are a cutting-
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Note: the following-probes will be used depending on the previous responses. 


Set-up: [Stand by the flipboard] Which of these things received your top scores? [Write them on 
the flipboard] 


Question: We have [insert top-rated item]  


Question: [If cutting edge technology] Why is cutting edge technology motivating? [Let them 
discuss]  


Probe: [If none of these issues was raised] How would you rate being user friendly? Owning a 
premium product? Knowing the technology will not get outdated as fast as others? 


 
Question: [If ability to better control your home environment] Why is the ability to better 
control your home environment so motivating? [Let them discuss] 


Probe: [If none of these issues was raised] How would you rate being user friendly? Having 
more setting options? The ability to control remotely via smart phone? 


edge technology 
b.  Heat pump water 
heaters help you control 
your home environment  


          


c.  Heat pump water 
heaters save energy  


          


d.  Heat pump water 
heaters save money on 
utility bills 


          


e.  Heat pump water 
heaters are reliable  


          


f.  Heat pump water 
heaters reduce waste  


          


g. Heat pump water 
heaters provide more 
comfort 


          


h. Heat pump water 
heaters are more quiet 


          


i. Heat pump water 
heaters are safe 


          


j. Heat pump water 
heaters are a high-quality 
investment for your 
home 


          


k.  Heat pump water 
heaters are easy to 
operate 
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Question: [If energy savings was motivating] Why energy savings is motivating? [Let them 
discuss] 


Probe: [If none of these issues was raised] How would you rate reducing electricity bills? 
Reducing carbon or pollution emissions from the generation of electricity? Avoiding waste? 
Using only what you need? Ensuring there are enough resources for the future? 


 


Question: [If save money was motivating] Why is saving that amount of money is so 
motivating?   


Probe: [If none of these issues was raised] How would you rate lowering your energy bills? 
Lowering your maintenance costs? A longer product life? 


 


Question: [If reliability was motivating] Why is reliability so motivating?  


Probe: [If none of these issues was raised] How would you rate being user friendly? The 
predictability of water heating? A longer life? A durable construction? 


 


Question: [If reducing waste was motivating] Why is waste reduction so motivating? 


Probe: [If none of these issues was raised] How would you rate lowering energy bills? Saving 
energy? Using only my fair share? Ensuring there is enough energy for future generations? 
Reducing carbon or pollution emissions? 


  


Question: [If increased comfort was motivating] Why is increased comfort motivating? 


Probe: [If none of these issues was raised] How would you rate the ability to control remotely 
via smart phone? More settings options? 


 


Question: [If quiet operation was motivating] Why is quiet operation motivating? 


Probe: [If none of these issues was raised] How would you rate less white noise? Pleasant home 
environment? 


 


Question: [If safety was motivating] Why is safety motivating? 







Consumer Messaging for DHPs and HPWHs  
 


ILLUME Advising LLC │  xxiv 


Probe: [If none of these issues was raised] How would you rate longer life? Durable 
construction? Reducing carbon or pollution emissions from the generation of electricity? Ease of 
Use, user friendly? 


Question: [If high quality investment was motivating] Why is high quality investment 
motivating? 


Probe: [If none of these issues was raised] How would you rate longer life? Durable 
construction? Saving energy? Cost savings? Enhancing the value of my home? Ensuring that we 
have the best product on the market? 


 


Question: [If ease of use was motivating] Why is h ease of use motivating? 


Probe: [If none of these issues was raised] How would you rate more settings options? Longer 
life? Ability to control remotely via smart phone? 


 


Question: I’m going to hand out a set of cards with the statements we just discussed written on 
them. [Hand them the cards] Looking at these now, please pull out the top 5 statements you find 
most motivating for you, and rank those statements in order of most important (5) to least 
important (1). 


[READ THROUGH THE FOLLOWING LIST AND CAPTURE THE RANKING FOR EACH] 


l. Cutting edge technology 
m. Control of your home environment      
n. Energy savings 
o. Save money on energy bills         
p. Reliability  
q. Reduce waste 
r. Increased comfort      
s. Quiet 
t. Safety 
u. High quality investment 
v. Easy to operate   


 


Question: Now let’s compare some of these aspects in pairs. Using the cards, put together the 
two statements that you would find most motivating if they were combined. 


[GO AROUND THE ROOM AND HAVE EVERYONE SHARE THEIR COMBINATIONS, 
CAPTURE ON THE WHITEBOARD] 


Probe: Why did you combine these two statements? Are the statements more compelling when 
paired with another statement? 
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Question: Looking the pairs of statements you’ve put together as a group, which statements are 
most compelling to you? 


Probe: Why is this compelling?  Did anyone pick a statement they did not write? Why? 


Question: Based on the information presented today, please tell us which statement best 
represents your opinion: 


7. I will purchase a new water heater before my current water heater breaks.  
8. I will wait until my current water heater breaks and then purchase a new water heater.  


Question: Based on the information presented today, please tell us which statement best 
represents your opinion: 


10. I will definitely purchase a heat pump water heater when I replace my current water 
heater.  


11. I will consider purchasing a heat pump water heater when I replace my current water 
heater.  


12. I will not purchase a heat pump water heater when I replace my current water heater.  


Question: Please tell us why you will or will not purchase or consider a heat pump water heater. 
[Let them discuss] 


 


CLOSING (1 MIN.) 


Thank you for your time today. You have been extremely helpful and I have truly enjoyed 
hearing your opinions and getting to know all of you. Your honorarium will be waiting for you. 
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Executive Summary  


The Northwest Energy Efficiency Alliance (NEEA) together with the Refrigerating Engineers & 
Technicians Association (RETA) developed a new energy efficiency certification for 
professionals operating industrial refrigeration systems: Certified Refrigeration Energy Specialist 
(CRES) credential. The CRES initiative seeks to transform industrial refrigeration operation 
practices by offering an American National Standards Institute (ANSI)-accredited operator 
certification in system energy performance, primarily focused on refrigeration systems. CRES is 
not yet ANSI-accredited, although the initiative is working toward that objective. 


NEEA contracted with Energy 350 and Research Into Action (“Evaluation Team”) to help it 
determine the impacts of the CRES credential and its appeal among refrigeration professionals 
and their managers in the Northwest. To this end, the Evaluation Team conducted onsite visits, 
in-depth interviews, and surveys with key market actors: RETA staff, CRES certificants and 
candidates,1 non-CRES certified refrigeration professionals, and vendors serving firms with 
industrial refrigeration systems.  


The findings in this report are based on analysis of surveys with these market actors. Below we 
present a summary of the key findings, conclusions, and recommendations from this study. 


Key Findings, Conclusions, and Recommendations  


Conclusion: CRES awareness was moderate to high among interviewed refrigeration 
professionals and lowest among the executives included in the sample.2 About three-quarters 
(40 of 53) of non-CRES certificants and half (5 of 10) of vendors were aware of CRES. Among 
non-CRES certificants, executives had the lowest awareness compared to middle managers and 
non-managing refrigeration professionals (Figure 1).  


                                                 


1  CRES certificants are those who are CRES certified and candidates are those who are pursuing CRES but have 
not yet completed all certification requirements. 


2  Executives are refrigeration professionals who reported being owners or senior managers of the company. 
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Figure 1. Awareness of CRES by Type of Respondent (Non-CRES Survey Data) 


 


Conclusion: Executives need more convincing of the value of CRES. Less than half (2 of 7) 
of executives, compared to more than half (17 of 28) of middle managers in the non-CRES 
certificant sample reported that CRES would influence their hiring decisions.3 Similarly, among 
CRES certificants or candidates, half (2 of 4) of executives and nearly all (4 of 5) middle 
managers noted CRES would influence their decision of who to hire.  


Energy efficiency does not appear to be a top priority to executives. Fewer executives than 
middle managers in the non-CRES certificant sample reported their company values training 
staff to operate refrigeration systems efficiently. Both executives and middle managers were 
more likely than non-managing refrigeration professionals to describe meeting operational 
targets as more important than optimizing energy use.  


Recommendation: Considering that executives are the key decision makers in authorizing 
staff training, CRES marketing should be optimized to; 1) increase awareness of CRES 
among executives; and 2) include effective “value proposition” messages around CRES. 
Messages linking energy efficiency with other considerations important to executives (for 
example, safety, and productivity) are likely to be effective. NEEA should explore whether 
these messages could be delivered to executives directly or through middle managers or non-
managing refrigeration professionals.  


Conclusion: Non-managing refrigeration professionals will need employer-provided 
support to pursue CRES. All 14 CRES certificants or candidates reported their company paid 
or will pay the costs associated with CRES and allows them to pursue CRES during work time. 
About one-quarter reported they would have pursued CRES if their company had not paid for the 
costs.  
                                                 
3  After briefly describing CRES to respondents who were previously unaware of it, both the non-CRES 


certificant survey and CRES certificant and candidate survey asked managers how influential would CRES be 
on their hiring decisions or recommendations regarding two similarly qualified candidates – one that was CRES 
certified and other that was not. 
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Analysis of the non-CRES certificant survey data revealed a similar pattern. Of 18 non-CRES 
certificants who were non-managing refrigeration professionals, four reported pursuing CRES. 
Of these four individuals, all noted their employer will pay the costs associated with certification. 
Of the other 14 non-managing refrigeration professionals who reported not pursuing CRES, 
more than half (57%) noted they would likely pursue CRES if their employer paid the costs 
associated with the certification. This percent increased only slightly, to 64%, when asked 
whether they would pursue CRES if their company paid the associated costs and allowed them to 
pursue CRES during work time.  


Recommendation: Consider providing financial support for the CRES exam, preparatory 
classes, or training materials to encourage those without access to employer-provided support 
to pursue CRES.  


Conclusion: The current exam is a barrier to CRES adoption. Nearly one-third (3 of 10) of 
CRES candidates are no longer pursuing CRES; these individuals did not pass the exam. They 
reported concerns over ability to pass the exam without additional training. RETA staff noted 
that there is no handbook or materials to prepare for the exam outside of information from the 
preparatory classes. One RETA contact explained that a difficult test paired with limited study 
material will not hold back the “superstars,” but it will likely hold back other refrigeration 
professionals. 


Recommendation: Continue and expand education efforts for refrigeration professionals to 
better prepare them to sit for the exam. Several CRES certificants and candidates provided 
suggestions on what would have helped them to prepare for or take the CRES exam:  


〉 More time when taking the exam 


〉 More online training or study materials, including a sample test, to prepare for the exam  


〉 More preparatory classes; have instructors cover all relevant topic areas in preparatory 
classes 


Conclusion: Employers are reluctant to support elements of CRES that require 
refrigeration professionals to be away from their jobs during work time. Executives and 
middle managers reported a lower likelihood that their companies would pay for training time 
than pay for costs associated with CRES (Figure 2).  
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Figure 2. Likelihood that Employer will Provide Support for the Following Elements of CRES, Manager 
Perspective (Non-CRES Certificant Survey Data)a, b 


 
a Answers provided using a scale from 1 (not at all likely) to 5 (very likely). 


b Some respondents failed to answer these questions. Missing data excluded from this analysis.  


Recommendation: The CRES value proposition should alert managers to the immediate 
efficiency benefits gained from operators conducting the projects that lead to certification.


66%


62%


57%


53%


50%


44%


0% 50% 100%


Pay exam certification fee (n=35)


Pay for CRES certification training materials from
RETA (n=34)


Pay for continuing education credits (n=35)


Allow staff to document & complete activities required
for certification during work hours (n=34)


Pay associated travel expenses to take the exam
(n=34)


Allow paid time off for training (n=32)


Percent reporting their organization is likely (rating of "4" or "5") 
to provide the following support for CRES:







NEEA CRES Initiative Market Assessment Final Report 


  Introduction | Page 1 


1. Introduction 


The Northwest Energy Efficiency Alliance (NEEA), an alliance of more than 100 Northwest 
utilities and energy efficiency organizations, together with the Refrigerating Engineers & 
Technicians Association (RETA), developed a new energy efficiency certification – the Certified 
Refrigeration Energy Specialist (CRES) credential – for individuals involved with the operation 
of industrial refrigeration plants, including refrigeration and other plant systems that use energy. 


NEEA designed the CRES initiative (“initiative”) to encourage industrial refrigeration 
professionals in the Northwest to become CRES certified and apply low- and no-cost energy 
efficiency practices in refrigeration plant operation.  


The initiative theory suggests that refrigeration professionals who become certified via the 
initiative will have the skills and capabilities to optimize the energy efficiency of the 
refrigeration and other energy-using systems in their respective plants, allowing the industrial 
facility to capture both energy and cost savings. The expectation is that on-going certification 
will be sought by refrigeration professionals as business owners come to value improved systems 
operation and savings captured by CRES-certified staff.  


NEEA contracted with Energy 350 and Research Into Action, Inc. (“Evaluation Team”) to help it 
determine the impacts of the CRES credential and its appeal among refrigeration professionals in 
the Northwest. To this end, the Evaluation Team conducted onsite visits, in-depth interviews, 
and surveys with key market actors: RETA staff, CRES certificants and candidates, non-CRES 
certified refrigeration professionals, and vendors serving firms with large-scale industrial 
refrigeration systems.4 


This report documents findings from these market research activities on the appeal of CRES, 
whether CRES generates energy savings, and the initiative’s successes and challenges.  


1.1. CRES Certification Background 


NEEA and RETA finalized the CRES learning objectives in January 2013.5 As of November 
2013, RETA offered CRES certification to refrigeration professionals in the Northwest. While no 
other credentials are required to qualify for the CRES certification, CRES candidates need to 
demonstrate sufficient knowledge of refrigeration operation and energy management strategies 
while maintaining the safety of refrigeration systems. For initial certification, the refrigeration 
professional must pass the exam and successfully document five energy efficiency activities.  


                                                 
4  The Evaluation Team defined large-scale refrigeration systems as ammonia based, built-up fluorocarbon, or 


other large industrial refrigeration systems typically used for processing or preserving goods. 
5  The prior 2014 NEEA RETA CRES report, available at neea.org and titled RETA CRES Initiative: Market 


Characterization, Baseline Study, and Forecast Report, provides the listing of CRES learning objectives. 
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The exam tests the mastery of the following topic areas:6  


〉 The function of refrigeration system components, including knowledge of system safety, 
reliability and concepts required for effective operation  


〉 Energy efficiency basics, including energy measurement concepts, calculations and 
conversions, measuring and tracking energy use, and energy mapping to document 
energy efficiency and savings in refrigeration and other energy using systems 


〉 Operation best practices, including instrumentation and calibration, automated controls 
and operations, monitoring and interpreting systems operations data, design and sizing 
system components, managing defrost cycles, and managing refrigeration loads  


〉 Approaches to facility energy management, including elements and strategies for 
effective energy management, setting and monitoring performance indicators to measure 
improvements in energy efficiency, and creating opportunities to improve energy 
efficiency 


〉 Managing energy use of other systems, including opportunities to improve energy 
efficiency of non-refrigeration systems such as lighting, compressed air, and pumps  


Preparation for CRES can be through self-study or by taking a CRES preparatory training 
course. 


The CRES initiative includes features to ensure CRES certificants continue to pursue efficiency 
activities. To maintain the certification, every three years individuals must complete 12 
professional development or continuing education hours and document implementation of six 
additional energy efficiency activities related to refrigeration or non-refrigeration system 
operations.  


1.2. Research Objectives 


NEEA and the Evaluation Team sought to: 


〉 Validate that CRES will yield a minimum level of energy savings by improving  the 
precision of the per certificant savings rate resulting from having a CRES professional on 
staff  


〉 Determine whether the RETA CRES certification has sufficient potential appeal among 
RETA, vendors, and refrigeration professionals (both technicians who operate equipment 
and managers of refrigeration operations staff) to achieve transformation of the industrial 
refrigeration plant operations market  


                                                 
6  RETA published the CRES Certification Application Handbook, which describes the topic areas covered in the 


exam. The handbook is available from: http://reta.com/?page=certapplication. 
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This report presents findings on the potential appeal of CRES among market actors. Research of 
the per certificant savings rate is ongoing and will be reported in a separate report.7  


To assess appeal of CRES, the Evaluation Team identified several research topics to explore 
with the market actors. Table 1 displays the research topics and maps those topics to each data 
collection activity.   


Table 1. Research Topics Mapped to Data Collection Activities 


Research Topics 


CRES 
Certificant or 


Candidate 
Survey / 


Onsite Visitsa 


Non-CRES 
Certificant 


Survey 
Vendor 
Survey 


RETA 
Staff 


Interviews 


Involvement with RETA x x x  


Training and certifications of staff x x x  


Likelihood of pursuing CRES if employer paid the 
cost associated with CRES 


x x   


Likelihood of pursuing CRES if employer allowed 
staff to use paid time to pursue CRES activities 


x x   


Experience with CRES, including why pursue 
CRES 


x   x 


General importance of certifications when hiring x x x  


General importance of energy efficiency in 
refrigeration plant operation, including what are 
the key attributes of an effective refrigeration 
operator 


x x x  


Expectations about CRES adoption     x 


CRES marketing and outreach, and its success to 
date 


x x x x 


a The Evaluation Team conducted onsite visits with CRES certificants only.  


                                                 
7  The original intent was to publish energy savings estimates and market research findings in one report. Because 


the program is new (too few certificants as of July 2015), the Evaluation Team opted to report market research 
findings separately from the ongoing energy savings validation research. 







NEEA CRES Initiative Market Assessment Final Report 


  Research Activities | Page 4 


2. Research Activities 


Several data collection activities informed this research study. A summary of the activities 
appears below (Table 2). The appendices contain interview and survey instruments.   


Table 2. Summary of Data Collection Activities 


Target Groups Population Method Strata Sample 


RETA staff n/a Phone in-depth 
interview 


- 3 


Non-CRES certificants (Refrigeration 
professionals not pursuing CRES) 


740 – 
4,000a 


Web survey Non-managers & 
managersb  


53 


CRES candidates (Started CRES certification 
process) 


~ 15 Phone survey  Non-managers & 
managersb 


10c 


CRES certificants (Completed CRES 
certification process) 


< 5d Onsite visit, in-
person survey 


Non-managers & 
managersb 


4 


Vendors who serve firms with large-scale 
refrigeration systems  


Unknown Phone survey - 10 


Total    80 
a  The lower end of the range is based on an average number of refrigeration professionals per facility 


multiplied by the total number of refrigeration facilities in the Northwest. (According to the prior 2014 NEEA 
RETA CRES study, there were 185 refrigeration facilities in the Northwest and, on average, four operators 
worked at each facility.) The upper end of the range is based on RETA’s staff responses; they estimate there 
are between 3,000 to 4,000 refrigeration professionals in the Northwest. 


b The Evaluation Team surveyed refrigeration professionals who manage refrigeration operations staff 
(executives and middle managers) and those without any management responsibilities. The team planned to 
survey 30 managers and 30 non-managers; however, due to the low response rate by non-managers, the team 
was only able to survey 18 non-managers.  


c Of the ten surveys, nine were completed and one was partially completed. 


d Four individuals were CRES certified as of April 2015. Three worked in the Northwest and one was from 
California, working as a vendor that provides energy consulting services to industrial facilities in California.  


2.1. Instrument Design 
The Evaluation Team conducted in-depth interviews with RETA staff and telephone, web, or in-
person surveys with CRES certificants and candidates, non-CRES certificants, and vendors. Each 
interview guide and survey instrument included questions tailored to its targeted respondents. 
The RETA interview guide contained primarily open-ended questions designed to help the 
Evaluation Team learn more about the RETA’s CRES promotional activities, motivations and 
barriers to CRES adoption, and RETA’s expectations of the CRES market uptake. The survey 
instrument targeting CRES certificants and candidates included a mix of open-ended and closed-
ended questions on various topics to assess the appeal of CRES in the market as well as gather 
in-depth data on the CRES certification experience. The survey instruments targeting non-CRES 
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certificants and vendors contained primarily closed-ended questions on the appeal of CRES in 
the market. Appendix D includes final drafts of all questionnaires. 


2.2. Non-CRES Certificant Survey Sample and Implementation 
The Evaluation Team received several lists of refrigeration professionals who worked for 
companies across Oregon, Washington, Idaho, and Montana. The lists, provided by NEEA and 
Energy 350, included 314 companies and had a total of 618 contacts.8 The Evaluation Team 
removed duplicate names from these lists and any contacts without email addresses, leaving 597 
names. All 597 contacts received an email invitation to take the survey and a $50 incentive if 
they took the survey.9 The Evaluation Team asked those who responded to the survey to provide 
additional contacts, which yielded 23 additional contacts.10 These 23 contacts also received an 
email invitation to take the survey and offered a $50 incentive. The Evaluation Team telephoned 
many of the contacts who received the email invitation to remind and prompt them to take the 
survey and engaged local RETA chapters to advertise the survey. This approach resulted in 53 
completed surveys, which yielded a response rate of 9%. The survey fielding period lasted from 
December 2014 to April 2015. 


2.3. Certificant and Candidate Survey Sample and Implementation 
NEEA provided a list of CRES certificants and candidates to the Evaluation Team. The 
Evaluation Team surveyed all four certificants in-person and contacted all candidates to 
complete a telephone survey. The Evaluation Team surveyed the certificants in-person when 
conducting onsite visits with the certificants. The survey fielding period lasted from January to 
March 2015. 


2.4. Vendor Survey Sample and Implementation 
The Evaluation Team developed a convenience sample of selected vendors that included 15 
vendor contacts working for companies offering refrigeration operation and maintenance 
services across various geographic areas in the Northwest. The Evaluation Team contacted all 15 
contacts to complete a telephone survey (10 completed the survey). Almost all (9 of 10) contacts 
who took the survey reported the facilities they serve are located in multiple geographic areas in 
the Northwest – Idaho, Montana, Oregon, or Washington. One of the 10 contacts served facilities 
located in Washington. The survey fielding period lasted from January to February 2015.


                                                 
8  The lists from NEEA included contacts from most of the companies with industrial refrigeration facilities in the 


Northwest.  
9  The Evaluation Team offered a $50 incentive because the initial response rate to the survey was low. 
10  Due to the low response rate by non-managers, the Evaluation Team asked managers who took the survey to 


provide contact information of their non-managing refrigeration operations staff. 
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3. RETA Staff Perspective on CRES Adoption 


RETA, a national organization dedicated to the professional development of industrial 
refrigeration professionals, oversees certification of refrigeration operators in the safe operation 
of refrigeration systems. Currently, RETA offers three certifications: Certified Assistant 
Refrigeration Operator (CARO), Certified Industrial Refrigeration Operator (CIRO), and now 
CRES.11  


To gather feedback from RETA about the adoption of CRES among refrigeration professionals, 
the Evaluation Team carried out in-depth interviews with three RETA staff in January 2015. 
Interview contacts were involved in various roles at RETA. Each contact had many years of 
experience in the refrigeration industry and with RETA.  


The in-depth interviews covered the motivations and barriers to CARO, CIRO, and CRES 
adoption; lessons learned from promotion of CARO and CIRO; ongoing promotion of CRES; 
and expectations for market uptake of CRES. The following subsections describe key findings 
from this data collection effort. 


3.1. Motivations and Barriers to CRES Adoption 


3.1.1. Motivations 


Contacts identified energy savings and sustainability as the primary motivations of companies to 
have their refrigeration operations staff obtain the CRES certification. With regard to energy 
savings, contacts believe that once managers see how the CRES certification can save the 
company money, they would be motivated to support their staff in obtaining the certification. 
One contact stated, “The certification of refrigeration professionals leads to a reduction in 
electrical usage and energy savings equal money savings.” With regard to sustainability, contacts 
reported that the certification is a way to show corporate commitment to sustainability. As one 
contact explained: “Sustainability is the biggest reason companies likely want to do this. They 
are not only saying they are sustainable, but are able to show through the certification that they 
are doing it.”  


The added skills or technical knowledge that refrigeration professionals would gain by being 
CRES certified is another reason why refrigeration professionals are interested in CRES. Two 
RETA contacts mentioned the desire for refrigeration professionals to better themselves by 
increasing their knowledge of and skills in refrigeration operation and energy efficiency.  
                                                 
11  CARO is an entry-level American National Standards Institute (ANSI)-accredited credential designed to 


recognize those with a sufficient knowledge to work under supervision in industrial refrigeration. CIRO also is 
an ANSI-accredited credential; it recognizes those who are knowledgeable about refrigeration concepts and 
applications needed to supervise industrial refrigeration operations. CRES is not yet ANSI-accredited, although 
the Initiative is working toward that objective. 
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When asked what motivated RETA to develop CRES, contacts reported that NEEA approached 
RETA regarding the creation of the CRES certification. All three contacts mentioned adding the 
CRES certification to their CARO and CIRO list was a logical next step for RETA. One contact 
stated, “Leaders see the value in not only energy savings for companies, but also in the value of 
another accreditation program.”  


3.1.2. Barriers 


RETA contacts reported four potential barriers to CRES adoption: 


1. Many refrigeration professionals already have the CARO or CIRO certification, so 
refrigeration professionals and their management may have trouble perceiving the value 
of obtaining an additional certification. This is especially true of CRES because of the 
many requirements involved and the need for management support with the training and 
energy project activities.  


2. RETA is finding that corporate management at companies (especially management of 
large companies) is hesitant to share confidential information with employees who are 
not managers, which can hinder employees when completing required activities for 
CRES. For example, the management may not share the facility electrical usage or a 
utility bill with the employees pursuing CRES and such information may be necessary to 
complete and document CRES-related activities. Nevertheless, one RETA contact did 
say, “a large percent of the professional side [engineers and consultants] will see CRES 
as a value”; and thus, as management sees the value in CRES they would then be more 
supportive of their staff when pursuing CRES. 


3. RETA’s certification committee is finding that documentation requirements are stringent.  
Some of the CRES documentation packets are not complete or are lacking important 
details. This creates a “back-and-forth” with the applicants to complete the application, 
which can delay the CRES certification process.  


4. A contact noted that the CRES exam is very difficult. For example, because there are no 
prerequisites for the exam, the exam includes refrigeration elements that would be 
covered under CARO or CIRO. (This was intentional because NEEA did not want to add 
a prerequisite and potentially hinder some individuals from pursuing CRES, and RETA 
wanted to ensure that those pursuing CRES had adequate knowledge of refrigeration 
safety and reliability.) Another contact reported that there is no handbook or materials to 
prepare for the test outside of information from the class. The website has a brief 
application handbook that references eight different study materials available from 
RETA, with a caveat that, “RETA does not endorse or guarantee that all content areas in 
the CRES exam are covered in those materials” (RETA 2013). This contact reported that 
a difficult test paired with limited study material will not hold back the “superstars,” but 
it will likely hold back other refrigeration professionals. Findings from the CRES 
certificant and candidate survey support this concern (see Chapter 5). 
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3.2. Promotion of CRES 


Marketing of the CRES certificate is just getting started. Recently, RETA established a 
marketing committee in order to further promote the CRES certification in the next few months. 
All three contacts mentioned discussion of CRES at the RETA chapter meetings. Two contacts 
mentioned ongoing promotion of CRES on the website, at the annual conference, and through 
the RETA Breeze newsletter distributed to RETA members.  


3.3. Expectations for CRES Uptake in the Market 


For RETA, the CRES certification is just starting to progress and is on track to meet the 
expectations. All RETA contacts reported the certification is likely to increase as companies 
realize the energy and financial savings of having CRES certified staff. One contact noted 
managers will likely obtain certification quicker than refrigeration service professionals without 
management responsibilities.  


For 2015, the contacts expect 10 to 60 additional CRES certifications nationwide, and for the 
next five years, they expect 50 to 300 CRES certifications nationwide. Contacts also noted they 
expect about 25-40% of Northwest refrigeration professionals to become CRES certified in the 
next five years.  


At the time of the interviews, there were only four CRES certified individuals – three in the 
Northwest and one in California. Twenty-one individuals have taken the test (17 in the 
Northwest, 4 elsewhere), ten of which passed the test (7 in Northwest, 3 elsewhere) and are now 
working on their CRES credential activities. Two RETA contacts noted the required 
credentialing activities are slowing down the certification process and that the number of 
certified individuals will jump as the individuals finish their activities. 
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4. Appeal of CRES 


This chapter presents findings from telephone, web, or onsite surveys with 53 non-CRES 
certificants, 14 CRES certificants or candidates, and 10 vendors. The chapter is organized into 
five sub-sections: CRES awareness and promotion, likelihood of pursuing CRES, perceived 
benefits of CRES, importance of certifications when hiring, and organizational culture regarding 
energy efficiency. 


Where possible, the Evaluation Team compared non-CRES certificant responses with CRES 
certificants or candidate responses and reported notable differences. The Evaluation Team also 
reported notable response differences between different types of respondents:  


〉 Executives – refrigeration professionals who reported being owners or senior managers 
of the company,  


〉 Middle managers – refrigeration professionals who reported managing other individuals 
in the company but were not owners or senior managers, and  


〉 Non-managing refrigeration professionals – refrigeration professionals who had no staff 
management responsibilities in the company. 


Response differences between different types of respondents, when reported, should be 
interpreted with caution because the small sample sizes of each group limited the ability to 
identify statistically significant differences. 


4.1. Respondents’ Roles and Responsibilities 


Of 53 non-CRES certificants who completed the survey, seven were executives, 28 were middle 
managers, and 18 were non-managing refrigeration professionals. All 18 non-managing 
refrigeration professionals and the majority (29 of 35) of managers (executives and middle 
managers) reported operating refrigeration equipment. The respondents have many years of 
refrigeration experience; among those who reported operating refrigeration equipment, about 
half (24 of 47) have been conducting operations for more than 10 years. 


Of 14 CRES certificants or candidates, four were executives, five were middle managers, and 
five were non-managing refrigeration professionals. All five non-managing refrigeration 
professionals and the majority (6 of 9) of managers (executives and middle managers) reported 
operating refrigeration equipment. Among those who reported operating refrigeration equipment, 
nearly two-thirds (7 of 11) have been conducting operations for more than 10 years, compared to 
about half of those in the non-CRES certificant sample. 


Of 10 vendor contacts, one reported to be the owner of the company and three were involved in 
sales at high-level positions: vice-president of sales, director of sales, and sales engineer. Three 
were engineers, either overseeing operations or reporting to be the chief engineer; and three were 
managers, although in slightly different capacities: either a training manager, office manager, or 
service manager.  
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4.2. CRES Awareness and Promotion  


CRES awareness was moderate to high among interviewed refrigeration professionals. The 
Evaluation Team examined awareness of the CRES credential among non-CRES certificants and 
vendors. The Evaluation Team first asked respondents to report whether they had heard of the 
CRES credential without providing an explanation of the credential. Thirty-six of 53 non-CRES 
certificants and four of 10 vendors were aware of the CRES credential. Then, the Evaluation 
Team provided a description of the CRES credential to those who had not reported hearing about 
it, to see if, when prompted, they recalled knowing about it. Among the 17 non-CRES 
certificants and six vendors who had not heard of CRES, when given a description of the CRES 
credential, four non-CRES certificants and one vendor recalled hearing about it. Overall, if 
considering responses to both questions, about three-quarters (40 of 53) of non-CRES 
certificants and half (5 of 10) of vendors were aware of CRES.  


Among non-CRES certificants, executives had the lowest awareness compared to middle 
managers and non-managing refrigeration professionals (Figure 3). This suggests that the 
marketing could be optimized to increase awareness of CRES among executives, as they are the 
key decision makers in authorizing staff training. Almost all (5 of 7) executives reported having 
the authority to approve staff training, whereas half (14 of 28) of middle managers had this 
authority in the non-CRES certificant sample. 


Figure 3. Awareness of CRES by Type of Respondent (Non-CRES Survey Data) 


 


Marketing and outreach efforts by NEEA and RETA are increasing awareness of CRES 
among refrigeration professionals. CRES certificants and candidates most commonly reported 
hearing about CRES from either a NEEA representative or through a RETA or NEEA sponsored 
brochure or flyer (Table 3). All vendors aware of CRES had learned about CRES from a RETA 
representative.  
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Table 3. Information Sources (CRES and Vendor Datasets;a Multiple Response Allowed) 


How did you hear about CRES? 
CRES Certificants / 
Candidates (n=14) 


Vendors Aware of CRES 
(n=4)b 


Count Percent Count Percent 


From NEEA representative 4 29% - - 


From RETA or NEEA sponsored brochure or flyer 3 21% - - 


RETA meeting 2 14% - - 


RETA conference 2 14% - - 


RETA workshop or training 2 14% - - 


Supervisor 2 14% - - 


From RETA representative 1 7% 4 100% 


a  Due to survey length constraints, the Evaluation Team did not ask this question of non-CRES certificants. 


b  One vendor who was aware of CRES but opted not to answer this question was excluded from this analysis.  


4.3. Likelihood of Pursuing CRES  


4.3.1. Interest in CRES 


A notable minority of refrigeration professionals are already considering the CRES 
credential. Of the 40 non-CRES certificants aware of CRES, 10 (25%) reported they are 
pursuing CRES. Of these 10 respondents, six were managers (either executives or middle 
managers) who reported operating refrigeration systems and four were non-managing 
refrigeration professionals.12, 13  


The Evaluation Team, after describing the CRES credential, asked the 14 non-managing 
refrigeration professionals who were either unaware of CRES or not pursuing CRES to indicate 
how likely they would pursue CRES now that they knew something about it. Two of these 14 
respondents reported they would be likely to pursue CRES in the next two years (Table 4).   


Overall, one-third (6 of 18) of non-managing refrigeration professionals in the non-CRES 
certificant sample either reported pursuing CRES or willingness to pursue CRES now that they 
knew something about it. 


                                                 
12  Of six managers pursuing CRES, five were middle managers and one was an owner of a refrigeration plant. 
13  One non-CRES certificant said he was CRES certified. Because this contact was not on the NEEA’s list of 


CRES certificants, the Evaluation Team excluded this response from the count of those pursuing CRES.  
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Table 4. Likelihood of Pursuing CRES Among Non-managing Refrigeration Professionals Unaware of or Not 
Pursuing CRES Currently (Non-CRES Survey Data, n=14) 


Based on what you know now about CRES, how likely are you to pursue it in the 
next two years?a Count Percent 


Not likely (Rating of "1" or "2") 7 50% 


Somewhat likely (Rating of "3") 3 21% 


Likely (Rating of "4" or "5") 2 14% 


Don’t Know 2 14% 


a Respondents used a 5-point scale from 1 (not at all likely) to 5 (extremely likely). 


4.3.2. Employer Support for Training  


Both the CRES certificant and candidate survey and non-CRES certificant survey asked 
executives and middle managers to report the percentage of their staff with access to employer-
provided training support and the percentage of staff using such support for certification training. 
Executives and middle managers in both surveys reported that more than three-quarters (88% 
and 78%, respectively) of their staff had access to employer-provided support for training and 
development (Table 5). In contrast to the proportions of staff with access, smaller proportions of 
staff (69% and 48%, respectively) had used that support for certification training.14 Also of 
interest is the apparent difference between the CRES and non-CRES certificants or candidates. 


CRES-certificants or candidates appear both (1) to have greater access and (2) to use 
employer-provided support for certification training more than non-CRES certificants (as 
evidenced by the sample means in Table 5).   


Table 5. Staff Access to and Use of Employer-Provided Training Support, Manager Perspective (CRES and 
non-CRES Datasets) 


 
Executives and Middle Managers Who Were: 


CRES Certificants / 
Candidates (n=9) 


Non-CRES Certificants 
(n=33)a 


Average % of staff with access to employer-provided 
support for training and development 88% 78%  


Average % of staff who have used employer-provided 
support for certification training 69% 48% 


a Two respondents opted not to answer these two questions. Missing data excluded from this analysis.  


                                                 
14  Respondents used 0%, 1-25%, 26-50%, 51-75%, and 76-100% response categories when answering this 


question. To estimate the average percent across these responses, the Evaluation Team calculated the mid-point 
of each response category and assigned the appropriate mid-point value to each respondent’s answer.  
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4.3.3. Importance of Employer Support for CRES 


Refrigeration professionals will need financial support from employers to pursue CRES. 
All 14 CRES certificants or candidates reported their company paid or will pay the costs 
associated with CRES and allows them to pursue CRES during work time. A minority reported 
they would have pursued CRES if their company had not paid for the costs, and less than half 
were willing to pursue CRES if their employer decided to not allow them to pursue CRES during 
work time (Figure 3).  


Figure 3. Willingness to Pursue CRES without Employer-provided Support (CRES Certificant/Candidate 
Data) 


 
* Answers provided using a scale from 1 (not at all likely) to 5 (very likely). 


**Some respondents opted not to answer these questions. Missing data excluded from this analysis. 


Analysis of the non-CRES certificant survey data revealed a similar pattern. Of 18 non-CRES 
certificants who were non-managing refrigeration professionals, four reported pursuing CRES. 
Of these four individuals, all noted their employer will pay the costs associated with certification 
and nearly all (3 of 4) said their employer will pay the costs and also allow them to pursue CRES 
during work time. Of the other 14 non-managing refrigeration professionals who reported not 
pursuing CRES, more than half noted they would likely pursue CRES if their employer paid the 
costs associated with the certification (Figure 4). This percent increased only slightly when asked 
whether they would pursue CRES if their company paid the associated costs and allowed them to 
pursue CRES during work time (Figure 4).  
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Figure 4. Willingness to Pursue CRES among Non-managing Refrigeration Professionals Who Are Currently 
Not Pursuing CRES (Non-CRES Certificant Survey Data) 


 
* Answers provided using a scale from 1 (not at all likely) to 5 (very likely). 


**Missing data from one respondent.  


The non-CRES certificant survey also briefly described the CRES certification process to 
executives and managers and asked them how likely their company would be to pay for or 
support various elements of CRES training. Several findings emerged from these data. 


Employers are reluctant to support elements of CRES that require refrigeration 
professionals to be away from their jobs during work time. Executives and middle managers 
reported a lower likelihood that their companies would pay for training time than pay for costs 
associated with CRES (Figure 5). This suggests that there is an opportunity to alert managers to 
the immediate efficiency benefits gained from operators conducting projects at the workplace 
that lead to certification.  
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Figure 5. Likelihood that Employer will Provide Support for the Following Elements of CRES, Manager 
Perspective (Non-CRES Certificant Survey Data)a, b 


 
a Answers provided using a scale from 1 (not at all likely) to 5 (very likely). 


b Some respondents failed to answer these questions. Missing data excluded from this analysis. 


Those who said that their company is not likely to provide support on any of the elements 
explained their company’s position. There was no single explanation identified by a significant 
number of respondents. Two respondents noted their company would likely not provide support 
for CRES due to budget constraints as well as time taken away from critical daily operations. 
Other comments were: other RETA certifications are good enough, internal training is provided, 
lack of support from top officials, too small of an operation, and not a common company practice 
(one mention each). 


4.4. Value of CRES  


4.4.1. CRES Addresses Gaps in Refrigeration Professionals’ Skills 


The CRES credential has the potential to address an apparent energy efficiency knowledge 
gap among refrigeration professionals. Although the executives and middle managers in the 
non-CRES certificant sample indicated their staff is sufficiently skilled in understanding the 
function of refrigeration system components, less than half of the executives said their staff is 
sufficiently skilled in the following areas, which CRES certification covers:  


〉 Understanding operation best practices  
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〉 Knowing approaches to facility energy management  


〉 Managing costs via efficient operations  


〉 Managing energy use of non-refrigeration system 


Vendors noted there would be many positive benefits if more of their clients were well-trained in 
operating the equipment efficiently, with respect both to operations generally and to energy use 
specifically. While two vendors were concerned that this training would result in less 
maintenance and service work, which could reduce their profits, most (6 of 8) found training 
their clients on system components and operation techniques to be beneficial. The majority (5 of 
8) reported that well-trained clients would lead to fewer maintenance calls, which can reduce 
maintenance costs and improve the troubleshooting process because, if the clients better 
understood the system, they could relay pertinent information when making a maintenance call. 
About one-third (3 of 8) reported that well-trained clients would allow them to capture more of 
the benefits of having an energy efficient product. If the clients understand refrigeration 
fundamentals, they will be able to use the product in a way to generate energy savings. A 
minority (2 of 8) also mentioned that industrial refrigeration systems are dangerous and 
complicated, so if the client is trained in the operation of the equipment, they will be better able 
to operate the equipment safely. 


4.4.2. Perceived Benefits of CRES 


The majority of CRES certificants or candidates pursued CRES to improve their skills (Table 6). 
The second reason for pursuing CRES was to increase their job opportunities (Table 6).  


Table 6. Motivations to Pursue CRES (CRES Certificant/Candidate Survey Data, n=14; Multiple Response 
Allowed) 


Why did you decide to become CRES certified? Count Percent 


To improve my skills 10 71% 


More job opportunities at current company or elsewhere 4 29% 


To get better pay 3 21% 


To be promoted 3 21% 


Related to field 2 14% 


Other 2 14% 


4.5. Importance of Certifications When Hiring New Staff 


Both the CRES certificant and candidate and non-CRES certificant survey and survey asked 
executives and middle managers to report which certifications or training they consider when 
hiring refrigeration operations staff. Executives and middle managers in both surveys reported 
that CARO or CIRO certifications are most commonly considered when hiring new staff (Table 
7).  
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Four of 10 vendors, when asked what their clients consider when selecting a vendor, reported 
their clients consider either CARO or CIRO and two reported their clients look for both CARO 
and CIRO. 


Managers who were CRES-certificants or candidates were more likely than non-CRES 
certificant managers to consider RETA certifications when hiring staff. In particular, 
managers who were CRES certificants or candidates were approximately twice as likely to report 
they would consider CARO or CIRO when hiring staff than non-CRES certificant managers 
(Table 7).  


Table 7. Considerations When Hiring Staff, Manager Perspective (CRES and Non-CRES Datasets; Multiple 
Response Allowed) 


Which certifications or training do you consider 
when hiring refrigeration operation staff? 


Executives and Middle Managers Who Were: 


CRES Certificants / 
Candidates (n=9) 


Non-CRES Certificants 
(n=35) 


Count Percent Count Percent 


CIRO 8 89% 16 46% 


CARO 8 89% 15 43% 


CRES 3 33% 7 20% 


Refrigeration Operator Coaching 3 33% 4 11% 


Other Education / Training / Licenses 5 56% 3 9% 


To explore managers’ receptiveness to CRES, both the CRES certificant and candidate survey 
and non-CRES certificant survey asked managers how influential would CRES be on their 
decision or recommendation of who to hire if they interviewed two similarly qualified candidates 
for a refrigeration operator position, but one of the candidates was CRES certified while the 
other was not. Using a 5-pt scale where 1 meant “not all influential” and 5 meant “extremely 
influential,” about half (19 of 35) of non-CRES certificant managers and about two-thirds (6 of 
9) of CRES certificant or candidate managers noted CRES would influence (a rating of “4” or 
“5”) their decision of who to hire.  


Executives need more convincing of the value of CRES. Less than half (2 of 7) of executives, 
compared to more than half (17 of 28) of middle managers in the non-CRES certificant sample, 
noted CRES would influence their decision of who to hire when asked about the hypothetical 
scenario referenced above. Similarly, among CRES certificants or candidates, half (2 of 4) of 
executives and nearly all (4 of 5) middle managers noted CRES would influence their decision of 
who to hire.15  


                                                 
15  It is important to note that executives value certifications. The key finding here is that they value it less than 


middle managers.  
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Additionally, fewer executives than middle managers in the non-CRES certificant sample 
reported their company values training staff to operate refrigeration systems efficiently, while 
more executives than middle managers reported their company values on-the-job training more 
than certifications (Figure 6). These findings suggest a need to develop effective “value 
proposition” messages around CRES for executives.  


Figure 6. Perceptions about Training (Non-CRES Certificant Survey Data) 


 


Four of 10 vendors also reported considering certifications when hiring new staff. Three reported 
they consider the CARO certification, and all four said they consider the CIRO certification. Six 
vendors who reported not looking for specific certifications when hiring new staff said the 
certifications are uncommon among refrigeration professionals. One vendor reported that in the 
past, certifications were not an important consideration, but with the new Occupational Safety 
and Health Administration (OSHA) requirements, these are becoming more important in hiring 
and also more important to his customers. Others reported they have been asked about the 
certifications of their employees in the proposals and that new clients tend to be the ones asking 
about such certifications.  


4.6. Professional Membership, Certification, and Training 


CRES certificants or candidates demonstrated the highest level of activity with regard to 
refrigeration training, certification, and professional organizations. As shown in Table 8, 
CRES certificants or candidates were more likely than non-CRES certificants or vendors to be 
members of RETA, receive CARO or CIRO, or attend Refrigerator Operator Coaching (ROC) – 
a regional energy efficiency initiative administered by Energy Trust of Oregon, Bonneville 
Power Administration, and regional utilities.  
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Table 8. Regional and National Membership, Training, and Certification (CRES, Non-CRES, and Vendor 
Datasets; Multiple Response Allowed) 


Organization / Initiative Offering 


CRES 
Certificants/ 


Candidates (n=14) 


Non-CRES 
Certificants 


(n=53) 


Vendor (n=10) 


Count Percent Count Percent Count Percent 


RETA Membership 13 100% a 24 45% 7 70% 


 CIRO 11 79% 17 32% 4 40% 


 CARO 8 57% 12 23% 2 20% 


Refrigeration Operator Coaching  Participants 8 57% 10 19% 0 0% 


a For this statistic, n=13 because one respondent did not answer this question and was excluded from the 
analysis. 


The CRES certificants or candidates appear to have more face-to-face interactions with RETA 
than non-CRES certificants. The CRES certificants or candidates were the most likely group to 
obtain RETA’s training materials and attend RETA’s national conference and training classes 
that were not online (Table 9). The non-CRES certificants were the most likely group to attend 
an online class from RETA or to take a practice exam to prepare for a specific certification 
(Table 9).   


Table 9. Involvement with RETA (Multiple Responses Allowed) 


Engagement with RETA Services 
and Training Events 


CRES Certificants / 
Candidates (n=14) 


Non-CRES Certificants 
(n=53) 


Vendors 
(n=9)a 


Count Percent Count Percent Count Percent 


Obtained RETA’s training 
materials 12 86% 35 66% 4 44% 


Attended RETA National 
Conference 11 79% 24 45% 6 67% 


Attended any RETA-promoted 
training classes that were not 
online 


11 79% 30 57% Not asked 


Taken a practice exam provided by 
RETA to prepare for a specific 
certification exam 


4 b 29% 26 49% 3 33% 


Attended any of RETA’s industrial 
Refrigeration online courses 1 7% 18 34% - 0% 


a One respondent unaware of RETA who was not asked this question was excluded from this analysis. 


b All CRES certificants, whereas none of CRES candidates, reported taking a practice exam to prepare for a 
certification exam from RETA. 
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In addition to RETA, vendors were actively involved with other professional organizations. 
The Evaluation Team asked only vendors whether they were members of other professional 
organizations. While less than half reported being members of International Institute of 
Ammonia Refrigeration  (IIAR), International Association of Refrigeration Warehouses 
(IARW), or Global Cold Chain Alliance (GCCA) (Table 10), more than half (6 of 10) reported 
attending events or using training materials from IIAR, IARW, or GCCA. Three reported 
attending the IIAR, IARW, or GCCA national conferences and three used the guides, bulletins, 
and manuals from these associations to augment training materials and stay up to date on 
technical matters.  


Table 10. Regional and National Membership, Training, and Certification (Non-CRES, CRES, and Vendor 
Datasets; Multiple Response Allowed) 


Organization / Initiative Offering 
Vendor (n=10) 


Count Percent 


International Institute of Ammonia Refrigeration (IIAR) Membership 4 40% 


International Association of Refrigeration Warehouses (IARW) Membership 2 20% 


Global Cold Chain Alliance (GCCA) Membership 1 10% 


4.7. Organizational Culture Regarding Energy Efficiency 


4.7.1. Energy Efficiency Policies 


Many companies with industrial refrigeration facilities have policies that foster energy 
efficiency behavior. As shown in Table 11, more than two-thirds (70%) of companies where 
respondents (both CRES certificants or candidates and non-CRES certificants) worked had one 
or more energy efficiency policies and procedures (Table 11).  
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Table 11. Organizational Policies and Procedures (Multiple Responses Allowed) 


Policy 
Combined CRES and Non-
CRES Survey Data (n=43)a 


Count Percent 


A staff member that is responsible for energy and energy efficiency 23 53% 


Defined energy savings goals 18 42% 


Written sustainability or energy management plan 13 30% 


A specific policy requiring that energy efficiency be considered when 
purchasing refrigeration equipment 


12 28% 


Otherb  5 12% 


None of the above 13 30% 


a The CRES and non-CRES samples included several individuals that worked for the same company. This 
table has eliminated duplication of firms across the two samples; the respondents (53 non-CRES certificants 
and 14 CRES certificants or candidates) worked for 43 unique companies. 


b Other comments were: consider energy efficiency when buying equipment, knows of general but no formal 
policy, there exists an internal energy committee, always looking for energy improvements that are cost 
effective, and something about LEAP Engineers (unclear what is meant by that). 


Vendors also reported whether all, some, or none of their clients had any energy efficiency 
policies. Nearly all (9 of 10) vendors said that some of their clients had at least one of the 
policies referenced in the Table 11. Four noted that their clients used other strategies to reduce 
energy use. Two respondents reported that their customers invested in energy efficiency 
upgrades, and one of them explained that it was important to his clients to have a payback 
timeframe of two years or less for energy efficiency investments. Another respondent reported 
that her clients are trying to reduce energy use “across the board” without being more specific. 
Another said his customers were striving to reduce energy use and staff numbers by using 
automated systems. This respondent also wanted to note that in addition to helping customers 
reduce energy use and staff costs through automation, the plants are safer because the automated 
systems incorporate warning and safety notifications.  


4.7.2. Value of Operating Equipment Efficiently 


Vendors are selling energy efficiency services to their clients. All vendors reported selling 
energy efficient products and services. These products and services were reported to account 
from a low of 5% to a high of 100% of annual revenues.16  Eight of the ten respondents reported 
a proportion of annual revenues associated with energy efficient products and services of 25% or 
less; the average value across all ten vendors was 28%.  Nearly all (8 of 10) vendors reported 
                                                 
16  Energy efficient products and services include custom refrigeration design, controls and software design, 


installation, safety training, remote system monitoring, repair, and maintenance.  
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that annual revenues associated with energy efficiency products and services have increased over 
the past two years. Seven of 10 also noted that the energy efficiency products and services they 
offer were important in differentiating them from some of their competitors. 


Vendors do not offer discounts to their clients who are pursuing energy efficient operation of the 
refrigeration systems. If the client received any monetary incentive, it was from the utility 
company or through the equipment manufacturer. None of the vendors indicated that they plan to 
start offering discounts to clients who choose to pursue energy efficient operation of their 
refrigeration systems.  


Refrigeration professionals also reported increasing importance of energy efficiency. More 
than two-thirds of managers (this group includes both executives and middle managers) noted 
their companies have focused on increasing energy efficient operations of the refrigeration 
systems in the past five years (Figure 7).  


Figure 7. Perceptions about Energy Efficiency, Manager Perspective (CRES and Non-CRES Survey Data) 


 


More non-managing refrigeration professionals value operating equipment efficiently than 
managers. More non-CRES certificant managers than non-managing refrigeration professionals 
agreed with the statement “optimizing energy use is less important than hitting operational 
targets such as production quotas” (Figure 8). This suggests that messaging around energy 
efficiency aspects of CRES should be linked with other refrigeration operation considerations 
that are important to managers. 
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Figure 8. Perceptions about Energy Efficiency and Productivity (Non-CRES Survey Data) 


 


4.8. Importance of Technical Proficiency When Hiring Vendors 


When choosing a vendor, service attributes such as technical proficiency are more 
important to companies than price. The interviewed vendors reported customer service, 
technical proficiency, and safety/reliability are roughly equivalent factors that their clients 
consider when selecting a vendor, with price being relatively less important (Table 12). 
Similarly, CRES certificants or candidates and non-CRES reported that price was the least 
important factor among those listed in Table 12 below (these findings are presented in  
Appendix A and Appendix B). These findings suggest the market values quality. 


Table 12. Important Factors Clients Consider when Selecting Vendors (Vendor Survey Data) 


Factor Number Reporting Which Factor 
is the Most Important to Clients 


(n=10) 


Mean Score of Importance 
Rated 1 – 5 (n=10) 


Customer Service 4 5.0 


Technical Proficiency 2 4.9 


Safety/Reliability 2 4.8 


Price 2 3.8 


When asked about other indicators of technical proficiency clients consider when selecting a 
vendor, all vendors said that their clients consider experience and reputation, and have indicated 
that they have been chosen based on their reputation and prior client satisfaction instead of the 
price of their services. 
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When asked a similar question, the CRES certificants or candidates were  more likely than non-
CRES certificants to report safety related awards or CARO or CIRO certifications are indicators 
of technical proficiency their organization pays attention to when contracting out refrigeration 
operation or maintenance work (Table 13). 


Table 13: Key Indicators of Technical Proficiency when Contracting, Multiple Responses Allowed 


Indicator  Cert (n=8) a Non-Cert (n=30) 
CIRO 5 (63%) 7 (23%) 
CARO 4 (50%) 4 (13%) 


Possession of safety-related awards 4 (50%) 4 (13%) 


Possession of other refrigeration-related certifications 3 (38%) 14 (47%) 
Other b 4 (50%) 5 (17%) 


a  Only includes companies that contract out for refrigeration service work as well as executives and middle 
management, plus one missing response 


b  Other includes dependability, response time; welding, rebuilds; any related training certs; and demonstration of 
skill 
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5. Experience with CRES 


Four CRES certificants and 10 CRES candidates reported on their experience with CRES 
certification process. More than half (8 of 14) of CRES certificants or candidates reported at least 
one aspect of CRES did not go smoothly for them. Respondents most commonly mentioned that 
training covered in the class or study materials was not adequate to prepare individuals for 
passing the exam successfully (five mentions). Other concerns were:  


〉 The slow-pace of the application process (two mentions)  


〉 Inability to answer three mechanical-related questions on the exam due to missing data 
(unclear what is meant by “missing data”) (two mentions) 


〉 The training did not prepare students to take the test  (one mention) 17 


〉 Missing the online “best-practice guide” because many class attendees failed to go online 
(a trainer pre-printed the application, so there was no need to go online) (one mention)   


The difficulty of the exam is a barrier to CRES adoption. Nearly half (4 of 10) of CRES 
candidates are anticipating completing requirements for CRES at the end of 2015. However, 
nearly one-third (3 of 10) of CRES candidates (i.e., surveyed individuals that the Evaluation 
Team terms CRES candidates) are no longer pursuing CRES. These individuals have taken the 
exam and failed it, and they reported concerns over ability to pass the exam without additional 
training and difficulty in finding time to complete and document five energy efficiency activities  
(Table 14). 


Table 14. Where are Candidates in the CRES Certification Process (CRES Candidate Survey Data, n=10) 


Where in Process Count Percent  


No longer pursuing CRES 3 30% 


Preparing to take the exam again 2 20% 


Documenting 5 energy efficiency activities 2 20% 


Just started 1 10% 


Submitted all the paperwork on 5 energy efficiency activities 1 10% 


Other 1 10% 


A few CRES candidates who had already taken the exam reported how they prepared for the 
CRES exam. Three took a class and three noted preparing through self-study. Two of the 
respondents noted both taking a class and preparing through self-study.  


                                                 
17  Please note that ANSI requirements make a distinction between teaching students the body of knowledge tested 


by the exam and teaching students how to pass the specific exam. ANSI does not accept the latter.  
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CRES certificants or candidates provided suggestions on how to improve the CRES certification 
process. Five respondents reported that having a trainer cover all areas of the test would have 
been helpful in making the preparation go smoother for them. Two suggested a sample test and 
two reported needing more time to do the test. One wanted online training or a class near their 
place of work.  
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6. Conclusions and Recommendations 


Conclusion: CRES awareness was moderate to high among interviewed refrigeration 
professionals and lowest among the executives included in the sample. About three-quarters 
(40 of 53) of non-CRES certificants and half (5 of 10) of vendors were aware of CRES. Among 
non-CRES certificants, executives had the lowest awareness compared to middle managers and 
non-managing refrigeration professionals (Figure 9).  


Figure 9. Awareness of CRES by Type of Respondent (Non-CRES Survey Data) 


 


Conclusion: Executives need more convincing of the value of CRES. Less than half (2 of 7) 
of executives, compared to more than half (17 of 28) of middle managers in the non-CRES 
certificant sample reported that CRES would influence their hiring decisions.18 Similarly, among 
CRES certificants or candidates, half (2 of 4) of executives and nearly all (4 of 5) middle 
managers noted CRES would influence their decision of who to hire.  


Energy efficiency as it relates to industrial refrigeration operation does not appear to be a top 
priority to executives. Fewer executives than middle managers in the non-CRES certificant 
sample reported their company values training staff to operate refrigeration systems efficiently. 
Both executives and middle managers were more likely than non-managing refrigeration 
professionals to describe meeting operational targets as more important than optimizing energy 
use.  


Recommendation: Considering that executives are key decision makers in authorizing staff 
training, CRES marketing should be optimized to; 1) increase awareness of CRES among 


                                                 
18  After briefly describing CRES to respondents who were previously unaware of it, both the non-CRES 


certificant survey and CRES certificant and candidate survey asked managers how influential would CRES be 
on their hiring decisions or recommendations regarding two similarly qualified candidates – one that was CRES 
certified and other that was not. 
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executives; and 2) include effective “value proposition” messages around CRES. Messages 
linking energy efficiency with other considerations important to executives (for example, 
safety, and productivity) are likely to be effective. NEEA should explore whether these 
messages could be delivered to executives directly or through middle managers or non-
managing refrigeration professionals.  


In addition, middle managers also are key decision makers in authorizing staff training (nearly 
half of middle managers in the non-CRES certificant sample reported having this authority). 
Thus, NEEA should ensure it has marketing strategies and materials tailored to different types 
of decision makers. 


Conclusion: Non-managing refrigeration professionals will need employer-provided 
support to pursue CRES. All 14 CRES certificants or candidates reported their company paid 
or will pay the costs associated with CRES and allows them to pursue CRES during work time. 
About one-quarter reported they would have pursued CRES if their company had not paid for the 
costs.  


Analysis of the non-CRES certificant survey data revealed a similar pattern. Of 18 non-CRES 
certificants who were non-managing refrigeration professionals, four reported pursuing CRES. 
Of these four individuals, all noted their employer will pay the costs associated with certification. 
Of the other 14 non-managing refrigeration professionals who reported not pursuing CRES, 
more than half (57%) noted they would likely pursue CRES if their employer paid the costs 
associated with the certification. This percent increased only slightly, to 64%, when asked 
whether they would pursue CRES if their company paid the associated costs and allowed them to 
pursue CRES during work time.  


Recommendation: Consider providing financial support for the CRES exam, preparatory 
classes, or training materials to encourage those without access to employer-provided support 
to pursue CRES.  


Conclusion: The current exam is a barrier to CRES adoption. Nearly one-third (3 of 10) of 
CRES candidates are no longer pursuing CRES; these individuals did not pass the exam. They 
reported concerns over ability to pass the exam without additional training. RETA staff noted 
that there is no handbook or materials to prepare for the exam outside of information from the 
preparatory classes. One RETA contact explained that a difficult test paired with limited study 
material will not hold back the “superstars,” but it will likely hold back other refrigeration 
professionals. 


Recommendation: Continue and expand education efforts for refrigeration professionals to 
better prepare them to sit for the exam. Several CRES certificants and candidates provided 
suggestions on what type of training or study materials would have helped them to prepare for 
the CRES exam:  


〉 More time when taking the exam 


〉 More online training or study materials, including a sample test, to prepare for the exam  


〉 More preparatory classes; have instructors cover all relevant topic areas in preparatory 
classes 
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〉 More information on how to manage costs with energy efficiency operation practices 


Conclusion: Employers are reluctant to support elements of CRES that require 
refrigeration professionals to be away from their jobs during work time. Executives and 
middle managers reported a lower likelihood that their companies would pay for training time 
than pay for costs associated with CRES (Figure 10).  


Figure 10. Likelihood that Employer will Provide Support for the Following Elements of CRES, Manager 
Perspective (Non-CRES Certificant Survey Data)a, b 


 
a Answers provided using a scale from 1 (not at all likely) to 5 (very likely). 


b Some respondents failed to answer these questions. Missing data excluded from this analysis.  


Recommendation: The CRES value proposition should alert managers to the immediate 
efficiency benefits gained from operators conducting the projects that lead to certification.
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Appendix A. CRES Certificant and Candidate Survey Findings 


This appendix provides findings from a survey conducted with four Certified Refrigeration 
Energy Specialist (CRES) certificants (those who received CRES certification) and 10 CRES 
candidates (those who started the CRES certification process but have not yet received the 
certification). The purpose of the survey was to understand respondents’ involvement with 
Refrigerating Engineers & Technicians Association (RETA), the value of refrigeration training 
and certifications, experience with CRES, and importance of energy efficient practices in 
refrigeration operations. 


This appendix includes frequencies of all responses and notable response differences between 
certificants and candidates as well as executives, middle managers, and those without any 
management responsibilities. Response differences between different types of respondents, when 
reported, should be interpreted with caution because the small sample size limited the ability to 
make statistical comparisons. Although the sample was small, it was still adequate to provide an 
overall confidence/precision of 85%, ±15% since the population of those pursuing CRES was 
very small. About twenty individuals were CRES certificants or candidates as of April 2015. 


A.1. Work Experience  


The sample had nearly an equal distribution of respondents who were executives (4 of 14), 
middle managers (5 of 14), or non-managing refrigeration professionals (5 of 14).  


As shown in Table 15, all five non-managing refrigeration professionals and the majority (6 of 9) 
of managers (executives and middle managers) reported operating refrigeration equipment. 
Among those who reported operating refrigeration equipment, nearly two-thirds (7 of 11) have 
been conducting operations for more than 10 years.   


Table 15. Work Experience, Operation of Refrigeration Equipment 


Responsibilities and Length of 
Time with Those Responsibilities 


Type of Staff 
Total 


(n=14) Executives 
(n=4) 


Middle Mgmt. 
(n=5) 


Non-managing 
Refrigeration Professionals 


(n=5) 


Conducting 
operation of 
the 
refrigeration 
systems 


No 2 1 - 3 (21%) 


Yes < 1 yr. - - - - 


 1-2 yrs. - - - - 


 
3-5 yrs. 1 - - 1 (7%) 


 
6-10 yrs. 0 1 2 3 (21%) 


 
10+ yrs. 1 3 3 7 (50%) 







NEEA CRES Initiative Market Assessment Final Report 


 CRES Certificant and Candidate Survey Findings | Page A-2 


Nearly all (3 of 4) executives and more than half (3 of 5) of middle managers have been 
managing refrigeration operations staff for more than six years. Executives have been managing 
staff for longer than middle managers (Table 16).  


Table 16. Work Experience, Management of Refrigeration Operations Staff 


Responsibilities and Length of 
Time with Those Responsibilities 


Type of Staff 
Total 


(n=14) Executives 
(n=4) 


Middle Mgmt. 
(n=5) 


Non-managing 
Refrigeration Professionals 


(n=5) 


Supervising 
other 
refrigeration 
operations 
staff and/or 
service 
providers 


No - - 5 5 (36%) 


Yes < 1 yr. - - - - 


 1-2 yrs. - 1 - 1 (7%) 


 3-5 yrs. 1 1 - 2 (14%) 


 6-10 yrs. 1 2 - 3 (21%) 


 10+ yrs. 2 1 - 3 (21%) 


Among those who manage staff, about two-thirds (6 of 9) reported having the authority to 
approve staff training at the company expense. All four executives reported having the authority 
to approve staff training, whereas less than half (2 of 5) of middle managers had this authority. 


A.2. Involvement with RETA 


All respondents reported they are a member of RETA with almost all stating other individuals at 
their organization also are members of RETA or that their organization has a corporate 
membership (Table 17).   


Table 17. Involvement with RETA, Multiple Responses Allowed (n=13)a 


RETA Membership  Count Percent 


I am a member of Refrigerating Engineers & Technicians Association or RETA 13 100% 


Other individuals in my organization are members of RETA 12 92% 


My organization is a member of RETA (We have corporate membership) 11 85% 


None of the above - - 


a  Missing data for one respondent. 


When asked about whether they have attended or accessed any of RETA’s services or training 
events, respondents most commonly mentioned obtaining training materials from RETA, 
followed closely by attending RETA’s training classes or the national conference (Table 18).  
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CRES certificants, in particular, appreciated taking a practice exam from RETA to prepare for a 
specific certification exam. All CRES certificants and none of the CRES candidates reported 
taking a practice exam from RETA.  


Table 18. RETA Services, Multiple Response Allowed 


RETA Services and Training Events 


CRES Status 
Total 


(n=14) Certificants 
(n=4) 


Candidates 
(n=10) 


Obtained RETA’s training materials (for example, refrigeration 
series course workbooks) 3 9 12 (86%) 


Attended RETA National Conference 3 8 11 (79%) 


Attended any RETA-promoted training classes that were not 
online 3 8 11 (79%) 


Taken a practice exam provided by RETA to prepare for a specific 
certification exam 4 0 4 (29%) 


Attended any of RETA’s industrial Refrigeration online courses 1 0 1 (7%) 


In general, respondents valued RETA’s services and training events. As shown in Table 19, all 
who attended RETA-promoted courses rated online or traditional face-to-face courses as 
valuable (a rating of “4” or “5”). All who took a RETA practice exam rated the exam as 
valuable. The vast majority also rated RETA’s training materials and the national conference as 
valuable.  


Table 19. Value of RETA’s Services and Training Events among Those Who Attended Training Events or 
Accessed RETA’s Services 


RETA Services and Training Events 


Percentage rating “4” or “5” on a 1-5 scale 
where 1 meant “not at all valuable” and 5 meant 


“very valuable” 


Attended any RETA-promoted training classes that were not 
online (n=11) 100% 


Attended any of RETA’s industrial Refrigeration online 
courses (n=1) 100% 


Obtained RETA’s training materials (for example, 
refrigeration series course workbooks) (n=12) 92% 


Attended RETA National Conference (n=11) 82% 


Taken a practice exam provided by RETA to prepare for a 
specific certification exam (n=4) 75% 
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A.3. Refrigeration Operations Training and Certifications  


A.3.1. Training and Certifications 


In addition to CRES, RETA offers an entry-level Certified Assistant Refrigeration Operator 
(CARO) certification and a more advanced Certified Industrial Refrigeration Operator (CIRO) 
certification. (The certifications are independent; CARO is not a prerequisite to CIRO.) About 
three-quarters (11 of 14) of respondents reported having the CIRO certification, whereas just 
over half (8 of 14) reported having the CARO certification. Of those without CIRO (3 of 14), 
only one had plans to pursue it. Of those without CARO (6 of 14), none had plans to pursue it.  


Additionally, more than half (8 of 14) of respondents reported participating in the Refrigeration 
Operator Coaching (ROC). ROC helps industrial refrigeration service professionals learn how to 
identify energy savings opportunities. Various agencies sponsor ROC, including Bonneville 
Power Administration and Energy Trust of Oregon.  


CRES certificants were less involved with the ROC initiative and had more certifications than 
CRES candidates. About half (2 or 4) of CRES certificants, compared to more than half (6 of 10) 
of CRES candidates, reported participating in the ROC. In contrast, nearly all (3 of 4) CRES 
certificants had CARO and CIRO credentials, whereas less than half (4 of 10) of CRES 
candidates had both credentials.  


To further assess which certifications are the most common among refrigeration professionals, 
the survey asked executives and middle managers to report whether their staff had CARO, 
CIRO, or CRES as well as whether their staff attended ROC. The majority of executives and 
middle managers reported that some staff had CARO or CIRO credentials (Table 20). Very few 
reported their staff attended ROC, and one respondent reported that some of their staff is 
pursuing CRES.   


Table 20. Percentage of Those Reporting Their Refrigeration Operations Staff Received RETA Certifications 
or Attended ROC (Multiple Response Allowed, n=9) 


 
CIRO CARO CRES ROCa 


Some staff received this credential / attended this training 6 (67%) 5 (56%) - 2 (25%) 


Some are pursuing it 3 (33%) 2 (22%) 1 (11%) - 


None plan to pursue / attend 1 (11%) 3 (33%) - 3 (38%) 


Don’t know - - - 3 (38%) 


a  Missing data for one respondent. 


A.3.2. Support for Training 


Executives and middle managers reported the percentage of their staff with access to employee-
provided training support and the percent using such support for certification training, using 0%, 
1-25%, 26-50%, 51-75%, and 76-100% response categories. To estimate the average percent 
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value across these responses, the Evaluation Team calculated the mid-point of each response 
category (e.g., a mid-point for 51-75% category was 63%), and then assigned the appropriate 
mid-point value to each respondent’s answer. Please note that the sample included a few 
respondents from the same company, and all respondents from the same company gave the same 
answer.19  


Executives and middle managers reported that on average, the vast majority of their staff had 
access to employer-provided support for training and development, and about two-thirds of the 
staff had used that support for certification training (Table 21). Executives reported a higher 
percentage of staff used the employer-provided support for certification training than middle 
managers (Table 21). The Evaluation Team hypothesizes that executives either:  


〉 Gave a better estimate of the proportion of staff who used employer-provided training 
support than middle managers because all executives had the authority to approve staff 
training while less than half of middle managers had this authority; or,  


〉 Overstated the proportion of staff who used employer-provided training support due to a 
belief that the company supports training, whereas middle managers who likely deal with 
day-to-day operations and the budget may have seen that the budget cannot support 
training to the degree that top management desires.   


Table 21. Access to Training Support, Manager Perspective 


  


CRES Status Type of Staff 


Total 
(n=9) 


Certificants 
(n=4) 


Candidates 
(n=5) 


Executives 
(n=4) 


Middle 
Mgmt. 
(n=5) 


Average percentage of staff with access to 
employer-provided support for training and 
development 


88% 88% 88% 88% 88% 


Average percentage of staff who have used 
employer-provided training support  71% 67% 82% 58% 69% 


A.3.3. Importance of Certifications When Hiring 


Both top officers and middle managers reported that CARO and CIRO certifications are more 
important considerations when hiring staff than CRES or other refrigeration-related education 
(Table 22).  


Executives reported CRES was a consideration more frequently than middle managers (Table 
22), which is a positive finding since executives are likely the key decision-makers when hiring 
                                                 
19  The Evaluation Team targeted all CRES certificants. A few CRES certificants or candidates worked for the 


same company. 
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new staff. Additionally, executives reported RETA’s certifications (CARO, CIRO, or CRES) 
were considered more frequently when hiring staff than Refrigeration Operation Coaching, 
indicating that certifications are valued more by executives than training seminars. 


Table 22. Considerations When Hiring Staff, Manager Perspective (Multiple Response Allowed) 


Certifications and/ or training 
Type of Staff 


Total (n=9) 
Executives (n=4) Middle Mgmt. (n=5) 


CARO 3 5 8 (89%) 


CIRO 3 5 8 (89%) 


CRES 2 1 3 (33%) 


Refrigeration Operator Coaching 1 2 3 (33%) 


Education/ Training/ Licenses 3 2 5 (56%) 
a  Only executives and middle managers were asked about access to support. 


About two-thirds (6 of 9) of respondents who were executives or middle managers rated CRES 
as being influential on who to hire (a rating of “4” or “5” on a 5-pt scale) when responding to the 
hypothetical scenario noted in Table 23. Half (2 of 4) of executives and nearly all (4 of 5) middle 
managers reported CRES would be influential on their decision on who to hire.  


Table 23. CRES Influence in Hiring New Staff, Manager Perspective 


 


Based on what you know now about CRES, if you were to interview two 
similarly qualified candidates for a refrigeration operator position in 
your company, where one of the candidates had the CRES credential 


and the other did not, how influential would CRES be on your decision 
on who to hire? 


Percentage rating “4” or “5” on a 1-5 scale where 1 meant “not at all 
influential” and 5 meant “extremely influential” 


Executives (n=4) 50% 


Middle Managers (n=5) 80% 


All (n=9) 67% 


A.4. CRES Experience 


A.4.1. CRES Information Channels 


Marketing efforts by Northwest Energy Efficiency Alliance (NEEA) and RETA appear to be 
successful. Respondents most commonly reported hearing about CRES from either a NEEA 
representative or through a RETA or NEEA sponsored brochure or flyer (Table 24). 
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Table 24. Information Sources About CRES (Multiple Responses Allowed, n=14) 


How respondents heard about CRES Count Percent 


From NEEA representative 4 29% 


From RETA or NEEA sponsored brochure or flyer 3 21% 


RETA Meeting 2 14% 


RETA Conference 2 14% 


RETA Workshop or Training 2 14% 


Supervisor 2 14% 


From RETA representative 1 7% 


A.4.2. Employer Support for CRES 


All CRES certificants or candidates reported their company paid or will pay the costs associated 
with CRES certification and allow them to pursue CRES activities during work time. Three 
CRES certificants also reported receiving additional support, which included having a training 
room available at work for preparation.  


Financial support from employers appears to be highly important for refrigeration professionals 
to engage with CRES. A minority of CRES certificants or candidates were willing to pay the 
costs associated with CRES if employer decided not to provide such support (Table 25).  


Table 25. Likelihood of Pursuing CRES If Employer is Not Willing to Support CRES 


Would respondents pursue CRES if employer were not willing to… 


Percentage rating “4” or “5” on a 1-5 
scale where 1 meant “not at all 


influential” and 5 meant “extremely 
influential” 


Pay the costs associated with CRES certification? (n=12) 25% 


Allow you to pursue CRES certification during work time? (n=13) 46% 


A.4.3. Motivations and Challenges for Pursuing CRES 


The majority of respondents pursued CRES to improve their skills (Table 26). The second reason 
for pursuing CRES was to have more job opportunities (Table 26).  
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Table 26. Motivations to Pursue CRES (Multiple Response Allowed, n=14) 


Reported reasons as to why they pursued CRES Count Percent 


To improve my skills 10 71% 


More job opportunities at current company or elsewhere 4 29% 


To get better pay 3 21% 


To be promoted 3 21% 


Related to Field 2 14% 


Other 2 14% 


The Evaluation Team coded open-ended responses and examined interviewer notes on questions 
pertaining to how far along CRES candidates were in the CRES certification process. As shown 
in Table 27, nearly one-third (3 of 10) of CRES candidates are no longer pursuing CRES. These 
individuals explained why they are no longer pursuing CRES; they are concerns over ability to 
pass the test without additional training and have difficulty in finding time to document energy 
efficiency activities. All three candidates who are no longer pursuing CRES took the exam and 
failed it.  


Table 27. Where in the CRES Process are Candidates (n=10) 


Where in Process Count Percent  


No longer pursuing CRES 3 30% 


Preparing to take the exam again 2 20% 


Documenting 5 energy efficiency activities 2 20% 


Just started 1 10% 


Submitted all the paperwork on 5 energy efficiency activities 1 10% 


Other 1 10% 


Total 10 100% 


More than half (8 of 14) of CRES certificants or candidates reported at least one aspect of CRES 
did not go smoothly for them. Respondents most commonly mentioned that training covered in 
the class or study materials were not adequate to prepare individuals for passing the exam 
successfully (five mentions). Other concerns were with the application paperwork process being 
slow, inability to answer questions on the exam due to missing data, and class trainer lacking the 
full knowledge in providing thorough information (two mentions each).    


About a quarter of CRES certificants or candidates noted that there is no need to improve the 
CRES certification process, stating that it “went fine.”   


A few CRES certificants or candidates did provide suggestions on how to improve the CRES 
certification process. Five reported that having the trainer cover all areas of the test would have 
been helpful in making the process easier for them. Two suggested a sample test and two 
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reported needing more time to do the test. One wanted online materials and/or training near his 
place of work, and one respondent reported needing more feedback or information on the topic 
of managing costs with energy efficiency operation practices. 


CRES candidates who had already taken the exam were asked about how they prepared for the 
CRES exam. Of the 10 candidates, three reported taking a RETA preparatory class and three 
noted preparing through self-study. Two of the respondents reported both taking a class and 
preparing through self-study. 


A.5. Importance of Energy Efficiency 


A.5.1. Important Skills for Effective Refrigeration Operation 


Technical and/or mechanical ability in operating refrigeration systems followed by being detail-
oriented were the two most often mentioned critical attributes of being an effective refrigeration 
operator (Table 28). Nearly all (3 of 4) executives mentioned technical and/or mechanical ability 
as the most critical skill in effective refrigeration operation, whereas nearly all (4 of 5) middle 
managers noted being detail-oriented is the most critical skill in effective refrigeration operation.  


Table 28. Characteristics Critical to be an Effective Refrigeration Operator (Multiple Response Allowed) 


Characteristic 


CRES status Type of Staff 


Total 
(n=14) Certificants 


(n=4) 
Candidates 


(n=10) 
Executives 


(n=4) 


Middle 
Management 


(n=5) 


Non-managing 
Refrigeration 
Professionals 


(n=5) 


Technical/Mechanical 2 7 3 3 3 9 (64%) 


Detail oriented / 
Attentive 0 8 2 4 2 8 (57%) 


Understanding of 
Refrigeration Systems 1 2 1 0 2 3 (21%) 


Understanding of Safety 0 3 0 1 2 3 (21%) 


Troubleshooting skills 1 2 0 0 3 3 (21%) 


Dedicated to 
field/position 0 2 1 1 0 2 (14%) 


Willingness to learn 0 1 1 0 0 1 (7%) 


Other 2 4 2 3 1 6 (43%) 
a  Other responses included: observation, common sense, fabrication capabilities, being flexible and learning new 


technologies, constant attention/monitoring of the system, having big picture in mind (balance between energy 
efficiency and needs of production), and motivation.  
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The CRES certificant and candidate survey asked respondents to rate the importance of skills 
which are covered during CRES training, using a scale from 1 to 5 where 1 means “not at all 
important” and 5 means “extremely important.” Overall, respondents equally rated these skills as 
important: understanding of the function of refrigeration systems, operation best practices, and 
managing costs via efficient operation (Table 29).  


Table 29. Importance of the Following Skills for Refrigeration Operations Staff (Multiple Response Allowed, 
n=14) 


Importance of These Skills: Percentage rating “4” or “5” on a 1-5 scale 
where 1 meant “not at all important” and 5 


meant “extremely important” 


Understanding the function of refrigeration system components, 
safety issues and required monitoring 


100% 


Understanding operation best practices such as improving part 100% 


Managing costs by efficiently operating the refrigeration 
equipment while maintaining product quality, productivity, and 
safety 


100% 


Knowing approaches to facility energy management such as setting 
and monitoring performance indicators 


71% 


Managing energy use of non-refrigeration systems such as (but not 
limited to) lighting, compressed air, boilers, or pumps 


57% 


Executives were more likely than middle managers or non-managing refrigeration professionals 
to rate knowing approaches to facility energy management and managing energy use of non-
refrigeration systems as important (Table 30). CRES certificants were more likely than CRES 
candidates to rate knowing approaches to facility energy management and managing energy use 
of non-refrigeration systems as important (Table 30).  


Table 30. Importance of the Following Skills for Refrigeration Operations Staff (Multiple Response Allowed) 


 
CRES Status Type of Staff 


Importance of These Skills: Certificants 
(n=4) 


Candidates 
(n=10) 


Executiv
es (n=4) 


Middle 
Mgmt. 
(n=5) 


Non-managing 
Refrigeration 
Professionals 


(n=5) 


Knowing approaches to facility energy 
management such as setting and 
monitoring performance indicators 


100% 60% 100% 60% 60% 


Managing energy use of non-
refrigeration systems such as (but not 
limited to) lighting, compressed air, 
boilers, or pumps 


75% 50% 100% 60% 20% 
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Table 31 compares the responses of management staff in the CRES sample (executives and 
middle managers) regarding their staff’s skills with the responses of refrigeration professionals 
regarding their own skill levels. Managers were somewhat less likely than refrigeration 
professionals to rate the latter’s proficiency as sufficiently skilled. 


Table 31. Skills of Refrigeration Professionals, Two Perspectives 


Skill Areas 
Managers Report their 


Staff is Sufficiently 
Skilled in …(n=9) 


Refrigeration Professionals 
Report they are Sufficiently 


Skilled in … (n=5) 


Understanding the function of refrigeration system 
components 78% 100% 


Understanding operation best practices 56% 80% 


Knowing approaches to facility energy 
management 56% 40% 


Managing costs through efficient operations 56% 100% 


Managing energy use of non-refrigeration systems 44% 40% 


A.5.2. Energy Efficiency and Organizational Culture 


The Evaluation Team asked executives and middle managers a series of statements whether they 
agree (a rating of “4” or “5” on a 5-pt scale) with several statements noted in Table 32 below. 
Executives and middle managers were more likely to agree with the company valuing training 
individuals to operate refrigeration systems efficiently as well as the company increasing energy 
efficient operations of refrigeration systems in the last five years (Table 32).  


Table 32. Agreement with These Statements (ratings of “4” or “5”), Manager Perspective 


Percentage rating “4” or “5” on a 1-5 scale where  
1 meant “completely disagree” and 5 meant “completely agree” 


Total 
(n=8) 


Within the last five years, our company has focused on increasing energy 
efficient operations of the refrigeration system(s) 


Count 7 


Agree (4 or 5 rating) 87.5% 


Optimizing energy use is less important than hitting operational targets such as 
production quotas 


Count 6 


Agree (4 or 5 rating) 75.0% 


Our company values training individuals to operate our refrigeration systems 
efficiently 


Count 8 


Agree (4 or 5 rating) 100.0% 


Our company values on-the-job training more than refrigeration-related 
certifications 


Count 6 


Agree (4 or 5 rating) 75.0% 
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The Evaluation Team asked refrigeration professionals who perform refrigeration operation 
activities to rate the organizational culture at their company (Table 33). The highest level of 
agreement was in staff feeling encouraged to find solutions to problems and knowing how to 
safely optimize energy use while maintaining reliable system operation.  


Table 33. Organizational Culture on Staff Support, Refrigeration Operators 


Statement Count 
Percent who Agree with 


rating of “4” or “5” 


At work, I am encouraged to find solutions to problems I encounter 
operating the refrigeration system. (n=18) 9 90% 


I know how to safely optimize energy use while maintaining reliable 
system operation. (n=18) 9 90% 


My company values having a certified professional operate and maintain 
its refrigeration systems. (n=17) 8 80% 


Optimizing energy use is less important than hitting operational targets 
such as production quotas. (n=18) 6 60% 


My suggestions for improvements to operating and maintaining the 
refrigeration system are seldom taken seriously. (n=17) 2 20% 


My services in operating and maintaining the refrigeration system are not 
highly valued by my company. (n=17) 1 10% 


A.6. Importance of Technical Proficiency When Hiring Vendors 


Although none of the companies respondents worked for outsourced the operations of the 
refrigeration controls, all did contract out some aspects of equipment maintenance to vendors.20  


When selecting vendors, all respondents said technical proficiency and nearly all said customer 
service was important (7 of 8) (a rating of “4” or “5” on a 5-pt scale). The majority (5 of 8) also 
said price of service was important. Executives were more likely than middle managers to say 
customer service was important.  


When asked to identify the most important factor between price, customer service and technical 
proficiency when selecting a vendor, respondents most commonly said technical proficiency. 
Executives, whose perspective is the most important when deciding who to hire, reported 
technical proficiency is the most important factor, followed by customer service.  


Since technical proficiency appeared to be important, we asked executives and middle 
management to note which certifications or awards listed in Table 34 are key indicators of 


                                                 
20  Please note that all respondents from the same company provided the same answer when asked about the 


refrigeration operations and maintenance services that were contracted out. Only includes companies that 
contract out for refrigeration service work, plus one missing response. 
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technical proficiency. Of those who selected a key indicator, 25% chose one, 25% chose two, 
38% chose three, and 13% chose five. Respondents most commonly reported CIRO as the key 
indicator of technical proficiency, followed by CARO and possession of safety-related awards 
(Table 34). Middle managers were more likely than executives to select CARO, CIRO, or 
possession of safety-related awards as the key indicators of technical proficiency.  


Please note that the Evaluation Team did not ask about the CRES credential. It is unlikely that 
refrigeration professionals consider CRES to be a key indicator of technical because CRES is a 
new certification in the marketplace.  


Table 34. Key Indicators of Technical Proficiency When Deciding Which Vendor to Hire, Multiple Responses 
Allowed 


Indicators (Not an open-ended 
question - the Evaluation Team 
asked about each indicator) 


CRES Status Type of Staff 
Total (n=8) a Certificants 


(n=2)  
Candidates 


(n=6) 
Executives 


(n=3) 
Middle 


Mgmt. (n=5) 


CIRO - 5 1 4 5 (62.5%) 


Possession of safety-related awards 1 3 1 3 4 (50.0%) 


CARO - 4 - 4 4 (50.0%) 


Other b 2 2 2 2 4 (50.0%) 


Possession of other refrigeration-
related certifications 1 2 1 2 3 (37.5%) 


a  Only includes companies that contract out for refrigeration service work as well as executives and middle 
management, plus one missing response 


b  Other includes dependability, response time; welding, rebuilds; any related training certs; and demonstration of 
skill 


A.7. Firmographics 


The majority CRES certificants or candidates (8 of 14) worked in facilities located in Oregon, 
indicating that CRES certification may be adopted faster in Oregon than in other Northwest 
regions. Overall, there were ten companies represented in this survey with the majority having 
one respondent per company (7 of 10). The majority of companies were smaller with one to five 
operators (Table 35).  


Table 35. Number of Refrigeration Operators per Organization, Responses per Company 


Number of Operators Frequency Percent a 


1 to 5 6 67% 


6 to 10 1 11% 


More than 10 2 22% 


Total 9 a 100% 
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a  Missing one response 


As shown in Table 36, respondents reported a broad range of refrigeration activities performed in 
the facilities they worked at, with the vast majority reporting refrigeration in the facility was used 
for cold storage followed by blast cooling/freezing of perishable goods (Table 36).  


Table 36. Refrigeration Activities Performed in the Facilities, Responses per Company, Multiple Responses 
Allowed (n=10) 


Activities Count of Those Reporting Percent 


Blast cooling/ freezing 6 60% 


Process cooling 2 20% 


Freeze drying 1 10% 


Cold storage 8 80% 


Hybrid Hydro Cool 1 10% 
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Appendix B. Non-CRES Certificant Survey Findings 


This appendix provides findings from a survey conducted with 53 non-CRES certificants or 
refrigeration professionals who have not received the CRES certification. The purpose of the 
survey was to understand respondents’ roles and responsibilities, involvement with RETA, the 
value of refrigeration training and/or certifications, and importance of energy efficient practices 
in refrigeration operations. 


This appendix includes frequencies of all responses and notable response differences between 
executives, middle managers, and non-managing refrigeration professionals. Response 
differences between different types of respondents, when reported, should be interpreted with 
caution because the small sample size limited the ability to make statistical comparisons. The 
sample was adequate to provide an overall confidence/precision of 85%, ±15%. 


B.1. Work Experience and Types of Respondents 


The sample had a majority of respondents who were middle managers (28 of 53), followed by 
non-managing refrigeration professionals (18 of 53) and a small minority of executives (7 of 53). 


As shown in Table 37, all 18 non-managing refrigeration professionals and the majority (29 of 
35) of managers (executives and middle managers) reported operating refrigeration equipment. 
Among those who reported operating refrigeration equipment, almost half (24 of 53) have been 
conducting operations for more than 10 years.   


Table 37. Work Experience 


Responsibilities and Length of 
Time with Those Responsibilities 


Type of Staff 
Total 


(n=53) Executives 
(n=7) 


Middle Mgmt. 
(n=28) 


Non-managing 
Refrigeration Professionals 


(n=18) 


Conducting 
operation of 
the 
refrigeration 
systems 


No 1 5 - 6 (11%) 


Yes < 1 yr. - 2 - 2 (4%) 


 1-2 yrs. - 2 3 5 (9%) 


 
3-5 yrs. - 3 7 10 (19%) 


 
6-10 yrs. 1 2 3 6 (11%) 


 
10+ yrs. 5 14 5 24 (45%) 


Nearly all (6 of 7) executives and two thirds (19 of 28) of middle managers have been managing 
refrigeration operations staff for more than six years. Executives have been managing staff for 
longer than middle managers (Table 38).  
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Table 38. Work Experience, Management of Refrigeration Operations Staff 


Responsibilities and Length of 
Time with Those Responsibilities 


Type of Staff 
Total 


(n=53) Executives 
(n=7) 


Middle Mgmt. 
(n=28) 


Non-managing 
Refrigeration Professionals 


(n=18) 


Supervising 
other 
refrigeration 
operations 
staff and/or 
service 
providers  
 


No - - 18 18 (34%) 


Yes < 1 yr. 1 - - 1 (2%) 


 1-2 yrs. - 5 - 5 (9%) 


 3-5 yrs. - 4 - 4 (8%) 


 6-10 yrs. 4 9 - 13 (25%) 


 10+ yrs. 2 10 - 12 (23%) 


Among those who manage staff, more than half (19 of 32) reported having the authority to 
approve staff training at the company expense. Almost all (5 of 7) executives reported having the 
authority to approve staff training, whereas half (14 of 28) of middle managers had this 
authority.  


B.2. Involvement with RETA 


Nearly half of respondents reported they are a member of RETA with a third stating other 
individuals at their organization also are members of RETA and a fifth stating that their 
organization has a corporate membership (Table 39). 


Table 39. RETA Membership, Multiple Responses Allowed 


Respondent & Organization (n=49)a Count Percent 


I am a member of RETA 24 49% 


Other individuals in my organization are members of RETA 16 33% 


My organization is a member of RETA 10 20% 


None of the above 11 22% 


Don't Know 5 10% 


a Missing data for four respondents. 


When asked about whether they have attended or accessed any of RETA’s services or training 
events, respondents most commonly mentioned obtaining training materials from RETA, 
followed closely by attending RETA’s training classes that were not online (Table 40). 
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Table 40. RETA Services, Multiple Responses Allowed 


RETA Service and Attendees 
Type of Staff 


Total 
(n=53) Executives Middle 


Mgmt. Techs 


Attended RETA National Conference  3 9 12 24 (45%) 


Attended any of RETA’s industrial Refrigeration online courses  3 8 7 18 (34%) 


Obtained RETA’s training materials   4 16 15 35 (66%) 


Taken a practice exam provided by RETA to prepare for a specific 
certification exam  4 9 13 26 (49%) 


Attended any RETA-promoted training classes that were not online  4 11 15 30 (57%) 


Hired RETA-endorsed instructors to come to the facility to train you 
or your staff  3 5 - 8 (15%) 


Attended training sessions from RETA-endorsed instructors who 
came to the facility to train the staff  - - 12 12 (23%) 


Obtained any of RETA’s certifications  4 9 14 27 (51%) 


In general, respondents valued RETA’s services and training events. As shown in Table 41, the 
vast majority who obtained RETA’s training materials, obtained any RETA certification, or 
attended any RETA-promoted training classes that were not online rated them as valuable (a 
rating of “4” or “5”).  


Table 41. Value of RETA’s Services and Training Events Among Those Who Attended Training Events or 
Accessed RETA’s Services 


RETA Services and Training Events 
Percentage rating “4” or “5” on a 1-5 scale 
where 1 meant “not at all valuable and 5 


meant “very valuable” 


Obtained RETA’s training materials  (n=35) 94% 


Obtained any of RETA’s certifications  (n=27) 85% 


Attended any RETA-promoted training classes that were not online  
(n=30) 80% 


Taken a practice exam provided by RETA to prepare for a specific 
certification exam  (n=26) 77% 


Attended RETA National Conference  (n=24) 75% 


Hired RETA-endorsed instructors to come to the facility to train 
you or your staff (n=8) 75% 


Attended any of RETA’s industrial Refrigeration online courses  
(n=18) 67% 


Attended training sessions from RETA-endorsed instructors who 
came to the facility to train the staff (n=12) 58% 


a The Evaluation Team excluded “not applicable” responses from this analysis. 
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B.3. Refrigeration Operations Training and Certifications 


B.3.1. Training and Certifications 


In addition to CRES, RETA offers an entry-level CARO certification and a more advanced 
CIRO certification. (The certifications are independent; CARO is not a prerequisite to CIRO.) 
About one-third (17 of 53) of respondents reported having the CIRO certification, whereas less 
than a quarter (12 of 53) reported having the CARO certification. Of those without CIRO (36 of 
53), seven had plans to pursue it. Of those without CARO (41 of 53), six had plans to pursue it.  


Additionally, several (10 of 53) of respondents reported participating in the ROC. ROC helps 
industrial refrigeration service professionals learn how to identify energy savings opportunities. 
Various agencies sponsor ROC, including Bonneville Power Administration and Energy Trust of 
Oregon.  


To further assess which certifications are the most common among refrigeration professionals, 
the survey asked executives and middle managers to report whether their staff had CARO, 
CIRO, or CRES as well as whether their staff attended ROC. About a quarter of executives and 
middle managers reported that some staff had CARO or CIRO credentials (Table 42). Very few 
reported their staff attended ROC, and one respondent reported that some of their staff received 
CRES.   


Table 42. Percentage of Managers Reporting Their Refrigeration Operations Staff Received RETA 
Certifications or Attended ROC (Multiple Response Allowed, n=35) 


 
CIRO CARO CRES ROCa 


Some staff received this credential / attended this training 8 (23%) 7 (20%) 1 (3%) 6 (17%) 


Some are pursuing it 4 (11%) 6 (17%) - 3 (9%) 


None plan to pursue / attend 13 (37%) 15 (43%) - 12 (34%) 


Don’t know 8 (23%) 7 (20%) - 12 (34%) 


B.3.2. Support for Training 


The executives and middle managers reported the percent of their staff with access to employee-
provided training support and the percent using such support for certification training, using 0%, 
1-25%, 26-50%, 51-75%, and 76-100% response categories. To estimate the average percent 
value across these responses, the Evaluation Team calculated the mid-point of each response 
category (for example, a mid-point for 51-75% category was 63%), and then assigned the 
appropriate mid-point value to each respondent’s answer. Please note that the sample included a 
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few respondents from the same company, and all respondents from the same company gave the 
same answer.21  


The executives and middle management reported that on average, over three-fourths of their staff 
had access to employer-provided support for training and development, and just under half of the 
staff had used that support for certification training. Executives reported a lower percentage of 
staff who had used the employer-provided support for certification training than middle 
managers (Table 43). The Evaluation Team hypothesizes that executives provided a better 
estimate of those who used employer-provided training support than middle managers because 
almost all executives (5 of 7) had the authority to approve staff training while half of middle 
managers (14 of 28) had this authority.  


Table 43. Access to Support – Manager Perspective 


  
Executives 


(n=7) 
Middle Mgmt.  


(n=26)a 
Total 


(n=33)a 


Percentage of refrigeration professionals with access to employer-
provided support for training and development 74% 79% 78% 


Percentage of refrigeration professionals who have used employer 
support for certification training 41% 50% 48% 


a Some respondents opted not to answer these two questions. Missing data excluded from this analysis.  


Executives and middle management were asked about the likelihood to provide different levels 
of support. Respondents chose a rating of “4” or “5” on a 1-5 scale where 1 meant “not at all 
likely” and 5 meant “very likely". The most likely support selected was pay exam certification 
fee followed by pay for CRES certification training materials from RETA. Providing paid time 
off for training was the least selected as likely by respondents (Table 44). Among those who 
manage staff, about two-thirds said their organization is likely to pay for the CRES exam 
certification fee.  


                                                 
21  Some CRES certificants or candidates in our sample worked for the same company, which was not a problem 


because our population was refrigeration professionals pursuing CRES not companies pursuing CRES (for 
example, some were technicians and some were middle managers that worked for the same company in the 
sample). 
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Table 44. Likelihood to Provide Support 


 
Counta 


Rating of “4” or “5” on a 1-5 scale 
where 1 meant “not at all likely” 


and 5 meant “very likely" 


Pay exam certification fee 35 23 (66%) 


Pay for CRES certification training materials from RETA 34 21 (62%) 


Pay for continuing education credits 35 20 (57%) 


Allow staff to complete activities and documentation 
required for certification during work hours 34 18 (53%) 


Pay associated travel expenses to take the exam 34 17 (50%) 


Allow paid time off for training 32 14 (44%) 


a  Some respondents opted not to answer all of these questions. Count is for those who responded to question in 
any way.  


Manager who said that their company is not likely to provide support explained their perspective 
when asked for clarification on why their company is not likely to support certain aspects of 
CRES. The most common explanation was budget and time (2 mentions each). Other comments 
were: other RETA certifications are good enough, internal training, lack of support from top 
officials, too small of an operation, and that is it not a common company practice (one mention 
each). 


B.3.3. Importance of Certifications when Hiring 
Both executives and middle managers reported that CARO and CIRO certifications are more 
important considerations when hiring than CRES or other refrigeration operations education 
(Table 45).  


Executives reported CRES was a consideration more frequently than middle managers (Table 
45), which is a positive finding since executives are likely the decision-makers for hiring new 
staff. Additionally, executives reported CARO, CIRO, and CRES was a consideration more 
frequently when hiring than refrigeration operation coaching, indicating that certifications are 
valued more by executives than training seminars. 


Table 45. Considerations When Hiring, Manager Perspective (Multiple Responses Allowed) 


Consideration  Top Officer (n=7) Middle Mgmt. (n=28) Total (n=35) 


CIRO 3 13 16 (46%) 
CARO 3 12 15 (43%) 
Refrigeration Operator Coaching 0 7 7 (20%) 
CRES 1 3 4 (11%) 
Education/Training/License 1 2 3 (9%) 
Know individual 0 1 1 (3%) 







NEEA CRES Initiative Market Assessment Final Report 


  Non-CRES Certificant Survey Findings | Page B-7 


The majority (19 of 35) of respondents who were executives or middle managers rated CRES as 
being influential on who to hire (a rating of “4” or “5” on a 5-pt scale) when responding to the 
hypothetical scenario noted in Table 46. Almost a third (2 of 7) of executives and majority (17 of 
28) middle managers reported CRES would be influential on their decision on who to hire.  


Table 46. CRES Influence in Hiring New Staff, Manager Perspective 


 


Based on what you know now about CRES, if you were to interview two 
similarly qualified candidates for a refrigeration operator position in 
your company, where one of the candidates had the CRES credential 


and the other did not, how influential would CRES be on your decision 
on who to hire? 


Percentage rating “4” or “5” on a 1-5 scale where 1 meant “not at all 
influential” and 5 meant “extremely influential” 


Executives (n=7) 29% 


Middle Managers (n=28) 61% 


All (n=35) 54% 


B.4. CRES Awareness 


Marketing efforts by NEEA and RETA appear to be successful. Three-fourths of respondents 
have heard about the CRES certification. Of the 40 who have heard about the CRES 
certification, ten are pursuing CRES (25%).22 The one certified individual is a top officer. Of 
those who are pursuing CRES, five are middle management, four are refrigeration professionals, 
and one is a top officer. Refrigeration professionals are more likely to have heard about the 
CRES certification than middle management, who are more likely to have heard about it than 
executives (Table 47Table 47).  


Table 47. CRES Awareness 


    Executives 
(n=7) 


Middle Mgmt. 
(n=28) 


Refrigeration 
Professionals (n=18) 


Total  
(n=53) 


Have you heard about the 
CRES certification?  


Yes 4 20 16 40 (75%) 


No 3 8 2 13 (25%) 


                                                 
22  One non-CRES certificant said he was CRES certified. Because this contact was not on the NEEA’s list of 


CRES certificants, the Evaluation Team excluded this response from the count of those pursuing CRES. 
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B.5. Employer Support for CRES 


The Evaluation Team asked respondents who perform refrigeration operation activities (n=14) a 
series of statements to assess the level of agreement (a rating of “4” or “5” on a 5-pt scale) for 
staff support in the organization culture (Table 48). 


Financial support from employers appears to be important for refrigeration professionals to 
engage with CRES. Of those who are currently not pursuing CRES, the majority rated they 
would likely pursue if their employer paid the costs associated with certification with even more 
likely if employer paid the costs and were allowed to pursue CRES during work time (Table 48). 
No respondents marked likely to pursue if their employer did not support them in any way (Table 
48).  


Table 48. Impact of Employer Support on those Not Pursuing CRES Currently 


Likelihood to obtain CRES if employer… where 1 “not at all likely” and 5 is “very 
likely” Counta 


Likely  
Rating of 


“4” or 
“5” 


Paid the costs associated with CRES certification (n=14) 8 57% 


Paid the associated costs AND allowed you to pursue CRES certification during work time 
(n=14) 9 64% 


Did not support you in any way (n=13)b 0 0% 


a Only asked of those not currently pursuing CRES.  


b Only asked of those not currently pursuing CRES but one missing response.  


Of the four respondents who are currently pursuing CRES, all rated they their employer will pay 
the costs associated with certification and support them in any other way with three-quarters 
reporting their employer will pay the costs and allow them to pursue CRES during work time 
(Table 49).  


Table 49. Impact of Employer Support on Those Pursuing CRES 


Employer will… Totala 
Percent 
“yes” 


Pay the costs associated with CRES certification 4 100% 


Pay the associated costs AND allowed you to pursue CRES certification during work time 4 75% 


Support you in any other way  4 100% 


a Only asked of those currently pursuing CRES. 49 System Missing 
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B.6. Importance of Energy Efficiency 


B.6.1. Important Skills For Effective Refrigeration Operation 


Understanding of refrigeration systems followed by detail oriented and understanding of safety 
were the three most often mentioned critical attributes of being an effective refrigeration operator 
(Table 50). The majority (4 of 7) of executives mentioned detail oriented/attentive and/or 
understanding of safety as the most critical skill in effective refrigeration operation, whereas the 
majority of middle managers (15 of 28) and technicians (10 of 18) mentioned understanding of 
refrigeration systems as the most critical skill (Table 50). 


Table 50. Characteristics Critical to be an Effective Refrigeration Operator (Multiple Response Allowed) 


Characteristic 
Type of Staff 


Total 
(n=53) Executives 


(n=7) 
Middle Mgmt. 


(n=28) 
Technicians 


(n=18) 


Understanding of Refrigeration Systems 2 15 10 27 (51%) 


Detail oriented / Attentive 4 8 6 18 (34%) 


Other a 3 8 7 18 (34%) 


Understanding of Safety 4 6 7 17 (32%) 


Experience / Training 2 7 - 9 (17%) 


Willingness to learn 3 3 3 9 (17%) 


Dependable/Reliable 1 4 3 8 (15%) 
a Other responses included purchasing skills, ability to grasp production needs, inquisitive and curious, follow 


institutional requirements, follow regulations, look to improve and update system, clear communication, 
properly troubleshoot, mechanically inclined, financial impact understanding, as well as patience. 


The survey asked Non-CRES Certificant respondents to rate the importance of skills that are 
covered during CRES training, using a scale from 1 to 5 where 1 means “not at all important” 
and 5 means “extremely important.” These respondents had not taken the CRES training and 
were not informed that the skills the Evaluation Team was asking about are skills covered during 
the CRES training. Overall, respondents rated understanding of the function of refrigeration 
systems highest followed by understanding operation best practices and managing costs via 
efficient operation (Table 51). Executives were more likely than middle managers to rate 
managing costs by efficiently operating the refrigeration equipment as important (100% and 
79%, respectively).  
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Table 51. Importance of the Following Skills for Refrigeration Operations Staff (Multiple Response Allowed, 
n=35 – Executives and Middle Managers) 


Importance of These Skills: Percentage rating “4” or “5” on a 1-5 scale where 1 meant “not 
at all important” and 5 meant “extremely important” 


 
Executives (n=7) Middle Management 


(n=28) Total (n=35) 


Understanding the function of refrigeration 
system components, safety issues and 
required monitoring 


100% 100% 100% 


Understanding operation best practices  100% 89% 91% 


Managing costs by efficiently operating the 
refrigeration equipment while maintaining 
product quality, productivity, and safety 


100% 79% 83% 


Managing energy use of non-refrigeration 
systems such as (but not limited to) lighting, 
compressed air, boilers, or pumps 


86% 71% 74% 


Knowing approaches to facility energy 
management such as setting and monitoring 
performance indicators 


86% 64% 69% 


Executives and middle managers were asked to report whether their staff were sufficiently 
skilled in areas noted in Table 52. In addition, refrigeration professionals were asked to report on 
their own skills. Refrigeration professionals were much more likely to state they are sufficiently 
skilled in all areas listed in Table 52 than managers who were less likely to report their staff was 
sufficiently skilled in those areas (Table 52).  


Table 52. Skills of Refrigeration Professionals 


Skill Areas 


Managers Report 
their Staff is 


Sufficiently Skilled 
in …(n=35) 


Refrigeration 
Professionals Report 
they are Sufficiently 
Skilled in … (n=18) 


Understanding the function of refrigeration system components 71% 100% 


Understanding operation best practices 49% 83% 


Knowing approaches to facility energy management 31% 44% 


Managing costs through efficient operations 37% 50% 


Managing energy use of non-refrigeration systems 40% 50% 


None of the Above 17% 0% 
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B.6.2. Energy Efficiency and Organizational Culture 


This section reports on company characteristics. In some cases, we surveyed more than one 
respondent from a given organization. In this section, we report all the company attributes 
indicated across the firm’s multiple respondents. 


The Evaluation Team asked executives and middle managers a series of statements whether they 
agree (a rating of “4” or “5” on a 5-pt scale) with several statements noted in Table 53 below. 
Executives and middle managers were most likely to agree that their company has increased the 
efficiency of operating their refrigeration systems in the last five years (Table 53). The majority 
of respondents also agreed that their company values training individuals to operate refrigeration 
systems efficiently (Table 53).  


Table 53. Agreement with These Statements (ratings of “4” or “5”), Manager Perspective 


Percentage rating “4” or “5” on a 1-5 scale where 1 meant “completely disagree” and 5 meant 
“completely agree”) Total 


Within the last five years, our company has focused on increasing energy efficient operations of the 
refrigeration system(s) (n=34) 


76%  


Our company values training individuals to operate our refrigeration systems efficiently (n=35) 63%  


Optimizing energy use is less important than hitting operational targets such as production quotas (n=34) 50%  


Our company values on-the-job training more than refrigeration-related certifications (n=34) 21%  


The Evaluation Team asked refrigeration professionals who perform refrigeration operation 
activities to rate the organizational culture at their company. Most refrigeration professionals 
reported a supportive organizational culture at their company. They reported: (1) feeling 
encouraged to find solutions to problems; (2) being taken seriously when providing suggestions; 
and (3) feeling valued by their company (Table 54). The majority of refrigeration professionals 
also noted that their company valued having a certified professional operate and maintain 
refrigeration systems (Table 54). 
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Table 54. Organizational Culture on Staff Supporta 


Statement Count 
Percent who Agree with 


rating of “4” or “5” 


At work, I am encouraged to find solutions to problems I encounter 
operating the refrigeration system. (n=18) 15 83% 


My company values having a certified professional operate and maintain 
its refrigeration systems. (n=17) 11 76% 


I know how to safely optimize energy use while maintaining reliable 
system operation. (n=18) 7 39% 


Optimizing energy use is less important than hitting operational targets 
such as production quotas. (n=18) 7 39% 


My suggestions for improvements to operating and maintaining the 
refrigeration system are seldom taken seriously. (n=17) 5 29% 


My services in operating and maintaining the refrigeration system are not 
highly valued by my company. (n=17) 5 29% 


a Only asked of technicians. One missing response for three of the statements.  


B.7. Importance of Technical Proficiency When Hiring Vendors23 


Although none of the companies respondents worked for outsourced the operations of the 
refrigeration controls, almost all did contract out some aspects of refrigeration services to 
vendors (34 of 38). Companies were most likely to contract out for maintaining equipment (31 of 
34) than operating controls (12 of 34).  


When selecting vendors, nearly all respondents said technical proficiency or customer service 
was important (29 of 30 each) (a rating of “4” or “5” on a 5-pt scale). The majority (20 of 30) 
also said price of service was important.  


When asked about the most important factor of the three referenced above when selecting a 
vendor, respondents most commonly said technical proficiency. Executives, whose perspective is 
the most important when deciding who to hire, reported technical proficiency is the most 
important factor, followed by customer service. Price was less important.  


Since technical proficiency appeared to be important, we asked executives and middle 
management which certifications or awards are key indicators of technical proficiency. Of those 
who selected a key indicator, 63% chose one, 22% chose two or three, and 16% chose four. 


                                                 
23  For the question on contracting out (Q1, Q2), we first took the highest managers response and then took the 


highest level of response (used “yes, all of it” rather than “yes, but not all of it”) if different responses from the 
same staff category. If the managers reported they do not contract out, then we excluded any response on what 
they contract out for. Two of the companies are unknown. These two responses were taken as different 
companies and responses.  
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Respondents most commonly reported possession of other refrigeration-related certifications as 
the key indicator of technical proficiency, followed by CIRO (Table 55). Executives were more 
likely than middle management to select CARO, CIRO, or possession of safety-related awards 
(Table 55) as the key indicators of technical proficiency.  


Table 55. Key Indicators of Technical Proficiency when Contracting, Multiple Responses Allowed 


Indicator  Executives 
(n=6) 


Middle 
Mgmt. 
(n=21) 


Refrigeration 
Professionals 


(n=3) 


Total 
(n=30) 


Possession of other refrigeration-related certifications 3 11 - 14 (47%) 


CIRO 2 4 1 7 (23%) 


Other 1 4 - 5 (17%) 


Possession of safety-related awards 2 2 - 4 (13%) 


CARO 1 3 - 4 (13%) 


B.8. Firmographics 


Overall, there were 38 companies represented in this survey with the majority having one 
respondent per company (30 of 38). Two of the companies were unknown so we considered 
these responses as different companies. Half of the companies were smaller with one to five 
operators followed by nearly a third having six to ten operators (Table 56).  


Table 56. Number of Operators per Organization 


Number of Operators Frequency Percenta 


1 to 5 19 56% 


6 to 10 11 32% 


More than 10 4 12% 


Total 34 a 100% 


a  Missing four responses 


Table 57 Respondents reported a broad range of refrigeration activities performed in the facilities 
they worked at, with the vast majority reporting the purpose of the facility is for food processing 
(Table 57).  
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Table 57. Refrigeration Activities Performed in the Facilities, Responses per Company, Multiple Responses 
Allowed (n=38) 


Activities Count of Those Reporting Percent 


Food  27 71% 


Storage/Warehouse 5 13% 


Pharmaceuticals  3 8% 


Beverage 1 3% 


Othera 4 11% 


a  Other products include laboratory, heavy industry, regional hospital, and data center. 


Respondents reported a broad range of refrigeration activities performed in the facilities they 
worked at, with the vast majority reporting refrigeration in the facility was used for cold storage, 
followed by blast cooling and freezing (Table 58). 


Table 58. Refrigeration Activities Performed in the Facilities, Responses per Company, Multiple Responses 
Allowed (n=38) 


Activities Count of Those Reporting Percent 


Cold storage 34 89% 


Blast cooling/ freezing 24 63% 


Process cooling 20 53% 


Freeze drying 2 5% 


Other a 5 13% 


a  Others include chill water plant, computer room precision cooling, Dry CO2 ice, and ice making. 
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Appendix C. Description of the Refrigeration Facilities and Vendor Services 


Refrigeration is typically associated with food processing, distribution and cold storage, as 
shown in Table 59.  


Table 59. Goods Processed and Activities Performed in Respondents’ Facilities (Non-CRES, CRES, and 
Vendor Datasets; Multiple Response Allowed) 


Products and Processing Activities 


Combined Non-CRES 
and CRES Survey Data 


(n=43)a Vendors (n=10) 


Count Percent Count Percent 


Types of Products Processed     


Food (dairy, meat, seafood, bread, fruit, or vegetables)  33 77% 10 100% 


Beverage 3 7% 8 80% 


Pharmaceuticals  3 7% 5 50% 


Otherb 4 9% 3 30% 


Types of Activities Performed     


Cold storage 36 84% No data 


Blast cooling/freezing 25 58% No data 


No data 


No data 


No data 


Process cooling 20 47% 


Freeze Drying 2 5% 


Otherc 5 8% 


a This table has eliminated duplication of firms across the two samples; the respondents (53 non-CRES 
certificants and 14 CRES certificants or candidates) worked for 43 unique companies. 


b Other products include memory chips/electronics, laboratory, heavy industry, regional hospital, data center, 
and winery. 


c Other activities include hybrid hydro cooling, chill water plant, computer room precision cooling, dry CO2 
ice, and ice making.  


To support refrigeration plants, vendors most commonly mentioned offering custom refrigeration 
design, controls, and software for refrigeration system management, equipment installation and 
repair, and preventative maintenance services (eight mentions each). Six vendors also noted 
selling refrigeration equipment and variable frequency drive controls. Four offered basic 
refrigeration training. Three offered safety training, remote system monitoring, and safety 
inspections. Two vendors provided energy audits.  
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Appendix D. Instruments 


D.1. RETA CRES Certification: RETA Staff In-depth Interview Guide 


D.1.1. Introduction Script 


Hello. My name is _________, and I am with Research Into Action. I am calling on behalf of 
Northwest Energy Efficient Alliance, also known as NEEA. You may have recently received an 
email invitation from NEEA to participate in a study they are conducting on the Certified 
Refrigeration Energy Specialist or CRES credential. Based on your involvement with RETA and 
your knowledge about CRES, we would like to get your input on the directions and challenges 
relating to promotion and uptake of CRES credentials. This interview should last about 30 
minutes.   


[IF NO APPOINTMENT WAS SCHEDULED VIA EMAIL:] Is now a good time to talk? If not, 
could we schedule another time at your convenience?  


Before we proceed, please know that your responses will be confidential, and any analyses will 
not identify individuals.  


Also, would it be OK with you if I recorded our conversation to aid in my note taking? 
[Interviewer: If permission given, record the interview.] 


D.1.2. Role and Responsibilities [ASK ALL CONTACTS] 


Q1. Please briefly describe your role at RETA. 


Q2. Please briefly describe your experience with the industrial refrigeration sector. 


Q3. [IF NOT MENTIONED]: What is your involvement with the CRES certification?  


D.1.3. Marketing and Outreach [ASK APPROPRIATE CONTACT] 


NOTE: We will have some information about contacts, and thus, the screener question below 
may not be needed. We left the screener question in case we do not have sufficient information to 
determine which contact can answer these questions. 


Screener: Some of my questions concern RETA’s CRES promotion or marketing and outreach 
activities. Are you able to speak to this topic? [INTERVIEWER: if they are the appropriate 
contact, ask them questions in this section; If not the appropriate contact, ask who would be the 
appropriate contact, record the name and contact information here, and skip to Q14.]   
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Q4. What are RETA’s activities and plans for promoting the CRES certification in the 
Northwest? [PROBE for marketing channels such as mass media, direct mail, face-to-
face, etc.]  


 How did you decide to use that/those marketing channel(s)?  


 [IF NONE OR LITTLE] What marketing and outreach for CRES is RETA planning? 


Q5. What do you think is the main appeal of or value of CRES to operators? 


Q6. And the appeal or value for managers? 


Q7. And what type of messaging has RETA used in its marketing? That is, what does the 
marketing try to communicate about CRES? [PROBE for messaging strategies – 
improved employee skills, money/energy savings, job advancement, etc.]  


 Why did you decide on that message/those messages? [PROBE for whether the 
messaging was based on the past experience with CARO or CIRO or based on some 
other information they had about their target market.] 


 [IF NONE OR LITTLE] What type of messaging is RETA planning to use in its 
marketing? 


Q8. [IF SOME MARKETING HAS OCCURRED] And have you been seeing the response 
you anticipated to get from the CRES marketing and outreach efforts met your 
expectations? [IF NECESSARY: Were they effective?] 


Q9. Do your marketing and outreach efforts differ – or will they differ – for the different 
regions in the Northwest? [IF NEEDED: across ID, MT, OR, or WA or across 
urban/rural areas]  


 [IF SO] How are they different?  


Q10. [IF NOT MENTIONED, ASK:] In addition to what you have already been doing, are you 
planning any other type of marketing and outreach activities for promoting the CRES 
certification in the Northwest in the next year? [IF YES:] What are you planning and 
why? 


Q11. What challenges (if any) did RETA face when launching and/or promoting the CRES 
certification? [PROBE about challenges relating to development of the messages, 
figuring out the best channels to use, or identifying the target market/audience] 


[IF CHALLENGES MENTIONED, ASK]:  


 How did RETA overcome these challenges?  


 Did you face similar challenges when launching and/or promoting CARO and CIRO? 
If so, how did your experience in overcoming those challenges with CARO and CIRO 
help with CRES? 
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Q12. [IF NOT MENTIONED, ASK:] Do RETA chapters promote the CRES certification in 
the Northwest?  


 [IF YES] How so? 


 [IF NO] Are they planning to? 


Q13. [IF NOT MENTIONED, ASK:] Do your marketing and outreach strategies differ at all 
for refrigeration professionals near RETA chapters compared to those that are distant 
from RETA chapters? If so, how? 


Q14. What feedback (if any) have you received from refrigeration professionals or companies 
regarding how they learned of CRES? 


D.1.4. Appeal of Certifications and Barriers [ASK ALL CONTACTS) 


Q15. Why did RETA decide to develop CRES certification? 


Q16. What have you heard from the market on what drives companies to send individuals to 
get CRES certified? To get CARO/CIRO certified?  


Q17. In your experience, what are the major barriers for refrigeration operations staff and 
managers to pursue CRES certification? Are the barriers different for CARO and CIRO? 


Q18. What proportion of refrigeration facilities would you say are constrained by these 
barriers?  


D.1.5. Market Trends and Expectations [ASK ALL CONTACTS] 


Next, I would like to know about current trends and RETA’s expectations for the CRES 
certification. 


Q19. In the Northwest, how many individuals are CRES certified as of today?  


 How many are pursuing CRES as of today? 


Q20. What are RETA’s expectations for the eventual uptake of CRES certification in the 
Northwest?  


Q21. [IF NOT MENTIONED IN Q17:] With the current development path that RETA and 
NEEA are pursing for CRES certification, how many individuals would you estimate will 
be CRES certified in the next year?  


 How about in the next 5 years? 


Q22. Do you have an estimate of the number of refrigeration professionals in the Northwest?  


 How about in the country? 
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Q23. Do you have an estimate of the number of firms with an industrial refrigeration system in 
the Northwest?  


 How about in the country? 


Q24. What do you think is the maximum percentage of refrigeration professionals that will 
become CRES certified in the Northwest?  


 What factors do you think will be the major drivers in reaching that number? 


 What factors will be the major barriers? 


 How long would you estimate it would take for the Northwest to reach that 
percentage, if ever? 


Q25. Is there anything else you would like to share with us? 


That was my last question. Thank you very much for all of your valuable time. We know it was a 
significant investment, and we appreciate it. 


D.2. Vendor Survey 


D.2.1. Phone Introduction 


Hello. My name is ____________ and I am with Research Into Action. I am calling on behalf of 
Northwest Energy Efficient Alliance (NEEA).  


[If Contact Name Known] Could I speak with [Name]? 


[If Contact Name Not Known] NEEA is conducting a study of refrigeration system operation 
practices in the Northwest region. I would like to speak with the person at your company who 
manages products and services staff to ask him or her a few questions about your firm’s 
refrigeration services, pricing, and the market. Who would that be? 


[Explain the purpose of the study if requested.] 


Name and Title: _________ 


Phone: __________ 


[When Connected with the Correct Person] Hello. My name is ____________ and I am with 
Research Into Action. I am calling on behalf of Northwest Energy Efficient Alliance (NEEA), an 
organization funded by northwest utilities to support efforts to reduce energy consumption. 
NEEA is conducting an assessment of refrigeration system operation practices in the Northwest 
region. The results of this study will help support the training and education offered to those 
involved with operating and maintaining large-scale refrigeration systems.  


Considering your firm provides refrigeration products and services to various organizations in 
Idaho, Montana, Oregon, or Washington, I have a few questions that I’d like to ask you about 
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your staff, services, and the market that you serve. I’ll only need about 15 minutes of your time. 
Is now a good time to talk? If not, could we schedule another time at your convenience?  


 [If needed]: Appointment date and time: _________  


Before we proceed, please know that your responses will be confidential to the extent permitted 
by law, and any analyses will not identify individuals or firms. 


Also, would it be OK with you if I recorded our conversation to aid in my note taking? 
[Interviewer: If permission given, record the interview.] 


[Interviewer: Only read question options if indicated.] 


D.2.2. Refrigeration Products and Services Offered 


First, I’d like to ask you a few questions about your job and your organization. 


[ASK ALL] 


Q1. What is your role at your organization? 
1. [OPEN-ENDED RESPONSE] 
99. Refused 


[ASK ALL] 


Q2. What refrigeration products and services does your organization provide to other 
businesses and buildings? We are interested in those services associated with large-scale 
systems. By large scale, we mean ammonia based refrigeration systems, built-up 
fluorocarbon, or other systems used for processing or preserving goods. 


[MULTIPLE response] Do not read.  


1. Custom refrigeration design 
2. Controls or software design for managing the refrigeration system(s)  
3. System/equipment installation 
4. Repair of equipment and/or parts 
5. Compliance services (safety inspections, development of operating procedures, etc.) 
6. Preventative maintenance/ regular maintenance 
7. Remote system monitoring 
8. Basic refrigeration training 
9. Safety training 
10. Refrigeration equipment 
96. Other, please specify: [OPEN-ENDED RESPONSE] 
98. Don't know 
99. Refused 
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[ASK ALL] 


Q3. What products or services, if any, do you offer to clients that would help them control 
their refrigeration energy loads?  


1. [OPEN-ENDED RESPONSE] 
96. None 
98. Don't know 
99. Refused 


[ASK IF Q3=1 (THEY MENTIONED PROVIDING ENERGY EFFICIENCY SERVICES)] 


Q4. Ideally, do any of these energy efficiency products or services perform best when 
operated by staff with specialized training?  


1. Yes – [If yes, ask]: What training makes the difference? ___________ 
2. No 
98. Don't know 
99. Refused 


[ASK IF Q3=1 (THEY MENTIONED PROVIDING ENERGY EFFICIENCY SERVICES)] 


Q5. Thinking of energy efficiency services and/or products that your company provides, what 
proportion of your annual revenues is associated with those services or products? 


1. [OPEN-ENDED RESPONSE] 
98. Don't know 
99. Refused 


[ASK IF Q5≠DON’T KNOW OR REFUSED] 


Q6. About the annual revenues of your energy efficiency products and/or services, have they 
increased, decreased, or stayed the same over the past two years? 


[SINGLE RESPONSE]  


1. Increased 
2. Decreased 
3. Stayed the same 
98. Don't know 
99. Refused 


Q7. What motivates your clients to buy your energy efficiency services?   
1. [OPEN-ENDED RESPONSE] 
99. Refused 
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[ASK IF Q3=1 (THEY MENTIONED PROVIDING ENERGY EFFICIENCY SERVICES)] 


Q8. Are there any job specializations at your organization relating to energy efficiency? 


1. Yes – [If yes, ask]: Which ones? ____________ 
2. No 
98. Don't know 
99. Refused 


[ASK ALL]  


Q9. Do any of your field staff monitor and/or operate the controls of large-scale refrigeration 
systems, either remotely or on-site, for your clients? 


1. Yes 
2. No 
98. Don't know 
99. Refused 


D.2.3. Involvement with RETA and Other Refrigeration Associations 


[ASK ALL] 


Q10. Which of the following groups and/or associations have you heard of? 


[MULTIPLE RESPONSE] [Read and check all that apply] 


1. Refrigerating Engineers & Technicians Association or RETA 
2. Global Cold Chain Alliance or GCCA 
3. International Institute of Ammonia Refrigeration or IIAR 
4. International Association of Refrigerated Warehouses or IARW 
98. Don't know 
99. Refused 


[ASK IF Q10=1 (Heard of RETA)] 


Q11. Which of the following statements are true about you or your organization? 


[MULTIPLE RESPONSE] [Read Statements 1-3] 


1. I am a member of RETA 
2. Other individuals in my organization are members of RETA 
3. My organization is a member of RETA (We have corporate membership) 
4. None of the above 
98. Don't know 
99. Refused 
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[ASK IF Q10=1 (Heard of RETA)] 


Q12. RETA offers many services and training opportunities to members and non-members. 
Please indicate whether you have attended or accessed any of the following services or 
training events and how valuable were those services or events. 


[RANDOMIZE ALL ITEMS; INPUT 1-5 SCALE WHERE 1=Not at all valuable and 5=Very 
valuable FOR EACH ITEM WITH DON’T KNOW, REFUSED AND NOT APPLICABLE 
OPTION]  


RETA Services or Events  


 [If they indicate they attended or accessed a service, ask 
them to rate that service.]  


[If they indicated not attending or accessing a service, 
check NA] 


Have you…[Read] 


 Using a scale of 1-5 where 1 means “not at 
all valuable” and 5 means “very valuable,” 
how valuable was this service or event?  


a. Attended RETA National Conference  1-5 scale w DK, Ref & NA- did not attend 


b. Attended any of RETA’s industrial Refrigeration 
online courses 


 1-5 scale w DK, Ref & NA- did not attend 


c. Obtained RETA’s training materials (for example, 
refrigeration series course workbooks) 


 1-5 scale w DK, Ref & NA- did not obtain 


d. Taken a practice exam provided by RETA to prepare 
for a specific certification exam   


 1-5 scale w DK, Ref & NA- did not take 


h. Obtained any of RETA’s certifications (for example, 
Certified Assistant Refrigerator Operator  or CARO or 
Certified Industrial Refrigerator Operator  or CIRO 
certification) 


 1-5 scale w DK, Ref & NA- did not obtain 


[ASK IF Q10=1 (Heard of RETA)] 


Q13. What other training events or services from RETA have you attended or accessed? 


1. [OPEN-ENDED RESPONSE] 


[ASK IF Q10=2 through 4 (Heard of GCCA, IIAR, or IARW)] 


Q14. You mentioned you have heard of [INPUT RESPONSES 2-4 FROM Q10, IF 
SELECTED]. Are you or your company a member of this/those organizations? 


1. Yes – [If yes, ask]: Which ones? ____________ 
2. No 
98. Don't know 
99. Refused 
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[ASK IF Q10=2 through 4 (Heard of GCCA, IIAR, or IARW)] 


Q15. Many services and training opportunities are provided to members and non-members of 
[INPUT RESPONSES 2-4 FROM Q10, IF SELECTED]. What training events or 
services, if any, have you attended or accessed from this/those organizations?  


1. [OPEN-ENDED RESPONSE] 


D.2.4. Training, Certifications, and Company Policies 


[ASK ALL] 


Q16. Thinking of your products and services staff, what technical refrigeration-related training 
and/or certifications have they received or are in the process of receiving?  


[Interviewer, please check all that apply. Probe for CARO, CIRO, and ROC; when probing 
for ROC, mention ROC is sponsored by BPA, Energy Trust, or a utility.] 


Certified Assistant Refrigeration professional (CARO) 


[ ] Some received this credential 


[ ] Some are pursuing it 


( ) Don’t know 


Certified Industrial Refrigeration professional (CIRO) 


[ ] Some received this credential 


[ ] Some are pursuing it 


( ) Don’t know 


Refrigeration professional Coaching (sponsored by BPA, Energy Trust, or a utility) 


[ ] Some received this credential 


[ ] Some are pursuing it 


( ) Don’t know 


Other, please specify: [OPEN-ENDED RESPONSE] 
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[ASK ALL] 


Q17. Which certifications or training does your company consider when hiring staff?  


[MULTIPLE RESPONSE] 


1. Certified Assistant Refrigeration professional (CARO) 
2. Certified Industrial Refrigeration professional (CIRO) 
3. Refrigeration Energy Specialist Certification (CRES) 
4. Refrigeration professional Coaching 
96. Other, please specify: [OPEN-ENDED RESPONSE] 
98. Don't know 
99. Refused 


[ASK Q9=YES (HAVE OPERATIONS STAFF)] 


Q18. You mentioned you have field staff that monitors and/or operates the controls of large-
scale refrigeration system(s), either remotely or on-site, for your clients. How many 
employees in your organizations do these activities? 


1. 1 
2. 2 
3. 3 
4. 4 
5. 5 
6. 6 
7. 7 
8. 8 
9. 9 
10. 10 
11. More than 10 (If so, how many:____________) 
98. Don’t Know 
99. Refused 
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D.2.5. What Your Clients Look For in a Vendor  


[ASK ALL] 


Q19. Using a scale from 1 to 5, where 1 is “not at all important” and 5 is “very important,” 
please rate the importance of the following factors to your clients considering a product 
or service provider such as your company. [Interviewer: After they give you ratings, ask 
“And, which one is the most important?”] 


[RANDOMIZE ALL ITEMS; INPUT 1-5 SCALE WHERE 1=Not at all important and 
5=Very important FOR EACH ITEM, WHERE NOTED, WITH DON’T KNOW & 
REFUSED OPTIONS] 


Factors Ratings And, which one is the most important? 


Price 1-5 scale w DK & Refused [ ] 


Customer service 1-5 scale w DK & Refused [ ] 


Technical proficiency 1-5 scale w DK & Refused [ ] 


Safety/Reliability 1-5 scale w DK & Refused [ ] 


[ASK ALL] 


Q20. Is possession of Certified Assistant Refrigeration professional or CARO certificate a key 
indicator of technical proficiency your clients pay attention to when selecting 
refrigeration service provider(s)? 


[SINGLE RESPONSE]  


1. Yes 
2. No 
98. Don't know 
99. Refused 


[ASK ALL; DISPLAY ON THE SAME PAGE AS Q20] 


Q21. How about possession of Certified Industrial Refrigeration professional or CIRO 
certificate? [If necessary: Is it a key indicator of technical proficiency your clients pay 
attention to when selecting refrigeration service provider(s)?] 


[SINGLE RESPONSE]  


1. Yes 
2. No 
98. Don't know 
99. Refused 
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[ASK ALL] 
Q22. What other key indicators of technical proficiency do your clients pay attention to when 


selecting refrigeration service provider(s)? 


1. [OPEN-ENDED RESPONSE] 
98. Don't know 
99. Refused 


D.2.6. Awareness of CRES 


[ASK ALL] 


Q23. Have you ever heard of the Certified Refrigeration Energy Specialist credential, also 
called CRES? 


[SINGLE RESPONSE] 


1. Yes 
2. No 
98. Don't know 
99. Refused 


[ASK IF Q23=NO OR DON’T KNOW] 
Q24. CRES certification requires taking an exam to demonstrate the mastery of refrigeration 


system operations and energy management strategies. There also is a performance aspect 
related to CRES, which includes documenting the implementation of five energy 
efficiency activities at a facility an individual works at. Is this something you have heard 
about? 


[SINGLE RESPONSE] 


1. Yes 
2. No 
98. Don't know 
99. Refused 


[ASK IF Q23=YES OR Q24=YES] 


Q25. How did you hear about CRES? 


[MULTIPLE RESPONSE] 


1. From RETA representative 
2. When vising RETA website 
3. From RETA or NEEA sponsored brochure or flyer 
4. From NEEA representative 
5. Trade Publication,  please specify: [OPEN-ENDED RESPONSE] 
96. Other, please specify: [OPEN-ENDED RESPONSE] 
98. Don't know 
99. Refused 
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D.2.7. Vendors’ Use of Certifications to Differentiate Themselves in the 
Marketplace and Willingness to Discount Their Services to Clients 
Pursuing Energy Efficiency 


[ASK ALL] 


Q26. You probably have clients with a range of refrigeration operation skills. How might your 
services or products be affected if more of your clients were well-trained in operating the 
equipment efficiently? Would you say this would be an advantage, a disadvantage, or 
would make no difference to your business? 


1. Advantage 
2. Disadvantage 
3. Makes no difference 
98. Don't know 
99. Refused 


[ASK IF Q27=Advantage or disadvantage] 


Q27. Can you explain why you said that? 


1. [OPEN-ENDED RESPONSE] 


[ASK ALL] 


Q28. Using a scale of 1-5 where 1 is “not at all important” and 5 is “very important,” to what 
extent are… [Read] 


 Rating 


…energy efficiency related products 
and services important for 
differentiating you from other 
suppliers/providers? 


[INPUT 1-5 SCALE WHERE 1=not at all 
important and 5=very important; ALSO 
INCLUDE DON’T KNOW and REFUSED 
OPTIONS] 


…refrigeration-related certifications 
important for differentiating you from 
other service providers? 


[INPUT 1-5 SCALE WHERE 1=not at all 
important and 5=very important; ALSO 
INCLUDE DON’T KNOW and REFUSED 
OPTIONS] 


[ASK ALL] 


Q29. Have you ever offered discounts to clients pursuing energy efficient operations of their 
refrigeration systems? 


[SINGLE RESPONSE] 


1. Yes 
2. No 
98. Don't know 
99. Refused 
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ASK IF Q29=1 (YES)] 


Q30. Why have you offered discounts? 


1. [OPEN-ENDED RESPONSE] 


[ASK IF Q29=NO OR DON’T KNOW] 


Q31. Would you consider offering discounts to clients pursuing energy efficient operations of 
their refrigeration systems? 


[SINGLE RESPONSE] 


1. Yes  
2. No 
98. Don't know 
99. Refused 


[ASK IF Q31=1 OR 2 (YES OR NO)] 


Q32. Why do you say that?  


[Interviewer: Obtain as much information as possible when asking this question; probe for 
factors reducing interest or feasibility if they said they would not offer discounts, or probe for 
factors increasing interest in offering discounts if they said they would consider it in Q31] 


1. [OPEN-ENDED RESPONSE] 


[ASK IF Q29=YES OR Q31=YES] 


Q33. By what percentage [IF Q29=1 (YES) INPUT “do you discount your services”; IF Q31=1 
(YES) INPUT “would you be willing to discount your services”] for clients who are 
pursuing energy efficient operations of their refrigeration systems?  


1. [OPEN-ENDED RESPONSE] 
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D.2.8. Appeal of CRES to Vendors (Ask this section of only those who said 
“Yes” in Q9 – that is, they have field staff that monitors and/or 
operates the controls of the refrigeration system(s), either remotely or 
on-site, for their clients) 


You mentioned you have field staff that operates the controls of large-scale refrigeration 
systems, either remotely or on-site, for your clients. 


Q34. Using a scale of 1-5 where 1 means “not at all important” and 5 means “very important, 
how important would you say it is for your refrigeration operations staff to have mastered 
these skills? [Read 1-5] 


[RANDOMIZE CHOICES; INSERT 1-5 SCALE WHERE 1=Not at all important AND 
5=Extremely important (add “Don’t know” and “Refused” option) FOR EACH ITEM BELOW] 


1. Understanding the function of refrigeration system components, safety issues and 
required monitoring  


2. Understanding operation best practices such as improving part-load performance, 
reducing system lift, or using effective defrost strategies to optimize system energy 
use 


3. Knowing approaches to facility energy management such as setting and monitoring 
performance indicators 


4. Managing costs by efficiently operating the refrigeration equipment while 
maintaining product quality, productivity, and safety  


5. Managing energy use of non-refrigeration systems such as (but not limited to) 
lighting, compressed air, boilers, or pumps 


Q35. Thinking of your refrigeration operations staff, please indicate the areas in which you 
would say they are sufficiently skilled to do their jobs effectively. Are they sufficiently 
skilled in … [Read] 


[RANDOMIZE CHOICES; MULTIPLE CHOICES] [Check all that apply] 


1. [DISPLAY IFQ34.1>1] Understanding the function of refrigeration system 
components  


2. [DISPLAY IF Q34.2>1] Understanding operation best practices 
3. [DISPLAY IF Q344.3>1] Knowing approaches to facility energy management 
4. [DISPLAY IF 34.4>1] Managing costs through efficient operations 
5. [DISPLAY IF Q344.5>1] Managing energy use of non-refrigeration systems 
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D.2.9. Importance of Operating Refrigeration Equipment Efficiently to Their 
Clients  


We are almost done with the survey. I have a few more questions. 


[ASK ALL] 


Q36. Thinking of the clients you serve, please indicate if all, some, or none of them have the 
following policies and/or goals: [Read 1-4]  


Policies/Goals All Some None 98- Don’t 
Know 


99-Refused 


1. Written sustainability or energy 
management plan 


     


2. A staff member that is responsible 
for energy and energy efficiency 


     


3. Defined energy savings goals      


4. A specific policy requiring that 
energy efficiency be considered 
when purchasing refrigeration 
equipment 


     


[ASK ALL] 


Q37. What other energy efficiency policies and/or goals do your clients have? 


1. [OPEN-ENDED RESPONSE] 
96. None 


[ASK IF ANY Q36 1-4 Questions=All or Some OR Q37=1 (STATED ANOTHER 
POLICY/GOAL)] 


Q38. Thinking of your clients who have energy efficiency goals, what is your role in meeting 
those goals? 


1. [OPEN-ENDED RESPONSE] 
[ASK IF ANY Q36 1-4 Questions=All or Some OR Q37=1 (STATED ANOTHER 
POLICY/GOAL)] 


Q39. For those clients with energy efficiency goals, do you provide them with the utility 
program information that might benefit them? 


[SINGLE RESPONSE] 


1. Yes  
2. No 
98. Don't know 
99. Refused 
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D.2.10. Vendor Characteristics & Characteristics of the Firms Vendors Serve 


[ASK ALL] 


Q40. Thinking of your clients, what are they typically processing at their facilities with the 
refrigeration systems?  


[MULTIPLE RESPONSE] 


1. Dairy  
2. Meat 
3. Seafood 
4. Fruit 
5. Beverage 
6. Pharmaceuticals 
96. Other, please specify: [OPEN-ENDED RESPONSE] 
97. Not applicable – no processing, facility used for cold storage only 
99. Refused 


[ASK IF Q40≠97] 


Q41. And, what types of refrigeration activities do they typically perform there?  


[MULTIPLE RESPONSE]  


1. blast cooling/ freezing 
2. process cooling 
3. freeze drying 
4. cold storage 
96. Other, please specify: [OPEN-ENDED RESPONSE] 
99. Refused 


[ASK ALL] 


Q42. In which cities or states are the facilities that you serve located?  


[MULTIPLE RESPONSE]  


1. Boise to Twin Falls area, Idaho 
2. Billings area, Montana 
3. Portland area, Oregon 
4. Seattle area, Washington 
5. Yakima area, Washington 
96. Other, please specify: [OPEN-ENDED RESPONSE] 
99.  Refused 
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[ASK ALL] 


Q43. How many employees in your organization service refrigeration systems in those 
facilities? Be sure to include yourself if applicable.  


 [SINGLE RESPONSE] 


1. One 
2. Two 
3. Three 
4. Four  
5. Five 
6. Six 
7. Seven 
8. Eight 
9. Nine 
10. Ten  
11. More than ten (If so, how many:____________)  
12. None 
98. Don't know  


D.2.11. Survey End 


Thank you very much for all of your valuable time. We know it was a significant investment, 
and we appreciate it.  


CLICK "SUBMIT" THANKS AGAIN! 







NEEA CRES Initiative Market Assessment Final Report 


  Instruments | Page D-19 


D.3. CRES Non-Certified Refrigeration Professionals (RPs) & 
Owner/Manager Survey 


D.3.1. Original Email Letter 


{EMAIL SUBJECT LINE: Your feedback will help support best practices in refrigeration 
system operations} 


Dear [RESPONDENT],   


Energy 350, on behalf of Northwest Energy Efficient Alliance (NEEA), is conducting an 
assessment of large-scale refrigeration system operation practices in the Northwest region and 
asks you to lend your knowledge and experience to this important study. The survey may take as 
little as 12 minutes, but we encourage you to take the time you need to share as much as 
possible, so we can provide better services to people like you. 


The results of this study will help support the training and education offered to those involved in 
refrigeration system operations activities. Your responses to this online survey are very 
important in helping us to understand the education and training needs in your industry. 


To begin the survey, click on the link below. Once you start the survey, you can stop at any time; 
to resume where you left off, just click on the link in this email again. 


Follow this link to the Survey: [INPUT LINK] 


If you would prefer to take this survey by telephone, please call Doré Mangan at 866-395-4642 
ext.332, between Pacific time zone hours of 9:00 a.m. and 5:00 p.m.  


All of your responses will be confidential to the extent permitted by law, and any analyses will 
not identify individuals or firms. If you have any questions about this effort, please contact Steve 
Phoutrides at NEEA (sphoutrides@neea.org) or myself.  


Thank you for your participation and for making a much-needed contribution to meeting the 
educational needs and improving the capabilities of your industry. 


 


Sincerely, 


Nick O’Neal, Project Manager 
Energy 350 
(503) 333-8161 
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D.3.2. Email Letter with $50 Incentive 


{EMAIL SUBJECT LINE: Refrigeration system operations study; You will receive $50 by 
participating in the study} 


Dear [RESPONDENT],   


We need your participation in this important short survey and will express our thanks by sending 
you a $50 check. 


Energy 350, on behalf of Northwest Energy Efficient Alliance (NEEA), is conducting an 
assessment of large-scale refrigeration system operation practices in the Northwest region and 
asks you to lend your knowledge and experience to this important study. Your responses to this 
short online survey are very important in helping NEEA support the education and training needs 
in your industry.  


The survey may take as little as 12 minutes, but we encourage you to take the time you need to 
share as much as possible, so we can provide better services to people like you. To begin the 
survey, click on the link below. You can stop at any time; to resume where you left off, just click 
on the link in this email again. 


When we receive your completed survey, we will mail a check to the address you provide within 
three business days. (We will not use this address for any other purpose and will delete the 
information from our records within one month.) 


Follow this link to the Survey: [INPUT LINK] 


If you would prefer to take this survey by telephone, please call Doré Mangan at 866-395-4642 
ext.332, between Pacific time zone hours of 9:00 a.m. and 5:00 p.m.  


All of your responses will be confidential to the extent permitted by law, and any analyses will 
not identify individuals or firms. If you have any questions about this effort, please contact Steve 
Phoutrides at NEEA (sphoutrides@neea.org) or myself.  


Thank you for your participation and for making a much-needed contribution to meeting the 
educational needs and improving the capabilities of your industry. 


 


Sincerely, 


Nick O’Neil, Project Manager 
Energy 350 
(503) 333-8161 
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D.3.3. Screening, Number of Ref. Staff, & Decision-Makers 


Note to reviewers: The survey is designed as an online survey rather than a phone survey. If we 
conduct phone calls to obtain additional completes, we will revise certain instructions currently 
shown with the questions as instructions for the interviewers. 


First, I’d like to ask you a few questions about your job and your organization. 


[ASK ALL] 


S1. Which of the following best describes you? 


[SINGLE RESPONSE] 


1. Owner or a senior manager of a business or organization 
2. Employee other than owner/senior manager of a business or organization 
3. Unemployed/Retired SKIP TO TERMINATION SECTION 


[ASK ALL] 


S2. How many people in your organization run and maintain large-scale refrigeration systems 
located in the Northwest (Idaho, Montana, Oregon, or Washington)? Be sure to include 
yourself if applicable. By large-scale, we mean ammonia based refrigeration systems, 
built-up fluorocarbon, or other systems used for processing or preserving goods.  


 [SINGLE RESPONSE] 


1. None 
2. One 
3. Two 
4. Three 
5. Four  
6. Five 
7. Six 
8. Seven 
9. Eight 
10. Nine 
11. Ten  
12. More than ten (If so, how many:____________)  
98. Don't know  


[ASK IF Q2=Don’t know] 


S3. In the building(s) where you work, how many people run and maintain the refrigeration 
system(s)? 


1. [Open-ended response] 
98 Don't know 
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[ASK ALL] 


S4. Do you personally perform any refrigeration system operation activities?  


[SINGLE RESPONSE] 


1. Yes 
2. No 


[ASK ALL; ASK ON THE SAME SCREEN AS S5] 


S5. Are you in charge of or do you manage other people who perform refrigeration system 
operation activities at your organization, including contract service providers? 


[SINGLE RESPONSE] 


1. Yes 
2. No 


S5b  Just to confirm, do you manage others within your organization? 


1. Yes 
2. No 


S5c  Thank you. We have already received a number of responses for managers; therefore we 
are not looking to interview managers at this time. However we are looking to interview 
Refrigeration professionals that do not manage others. Could you provide us with the 
contact information of an individual in your organization that operates your refrigeration 
system(s) but does not manage other staff? We have a few questions about training and/or 
certifications that we would like to ask them.  


1. First Name 
2. Last Name 
3. Email 
4. Phone 


[PROGRAMMER: IF THEY SAY “NO” TO BOTH S4 & S5 AND S1=EMPLOYEE (NOT 
OWNER/SENIOR MANAGER) TERMINATE] 


S6. How long have you been: 
[DISPLAY IF S4 YES] Conducting operation of 
the refrigeration systems? [SINGLE RESPONSE] 


[DISPLAY IF S5 YES] Supervising other 
refrigeration operations staff and/or service 
providers? [SINGLE RESPONSE] 


1.  Less than a year 1.  Less than a year 


2. 1 to 2 years 2.  1 to 2 years 


3.  3 to 5 years 3.  3 to 5 years 


4.  6 to 10 years 4.  6 to 10 years 


5.  More than 10 years 5.  More than 10 years 
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[ASK IF S5=YES (IN CHARGE OF OR MANAGE OTHER STAFF) OR 
S1=OWNER/SENIOR MANAGER] 


S7. Do you have the authority to approve staff training and/or certification at the company 
expense? 


[SINGLE RESPONSE] 


1. Yes 
2. No 
98. Don't know 


[ASK IF (S5=NO (NOT IN CHARGE OF OR MANAGE OTHER STAFF) AND S1=2 
(EMPLOYEE THAT IS NOT OWNER/SENIOR MANAGER) OR S7=NO OR DON’T 
KNOW] 


S8. In your organization, who typically has the authority to approve staff training and/or 
certification at the company expense? 


[MULTIPLE RESPONSE] 


1. Owner 
2. Property or facility director, manager, or supervisor 
3. Other type of director, manager, or supervisor 
96. Other, please specify: [Open-ended response] 
98. Don't know 


[PROGRAMMER: IF THEY SAY “NO” TO BOTH S4 & S5 (DO NOT RUN OR MAINTAIN 
THE SYSTEM NOR MANAGE OTHER OPERATIONS STAFF) AND OWNER/SENIOR 
MANAGER WITH NO AUTHORITY TO APPROVE STAFF TRAINING (S1=1 AND 
S7=NO/DON’T KNOW) TERMINATE] 


D.3.4. Use of Service Providers 


[ASK ALL] 


Q1. Does your company contract out any work on the refrigeration systems? 


[SINGLE RESPONSE] 


1. Yes 
2. No 
98 Don't know 
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[ASK IF Q1=YES] 


Q2. Please indicate whether your organization contracts out the work associated with these 
activities:  


Activities 1-Yes, all of it 2- Yes, but not all of it 3-No 98-Don’t 
Know 


a. Operating the controls () () () () 


b. Maintaining the equipment () () () () 


[ASK IF Q1=YES] 


Q2b. If you contract out work, could you provide us with the contact information of your 
service provider(s)? We have a few questions about training and/or certifications that we 
would like to ask them. 


1. First Name 
2. Last Name 
3. Company Name 
4. Email 
5. Phone 


[ASK IF Q2=YES (CONTRACT OUT WORK ON REFRIGERATION SYSTEMS) AND 
(S1=OWNER OR SENIOR MANAGER OR S5=YES (IN CHARGE OF OR MANAGE 
OTHER STAFF)] 


Q3. Please rate the importance of the following factors when selecting your refrigeration 
service provider(s), and indicate which one is the most important.  


[RANDOMIZE ALL ITEMS; INPUT 1-5 SCALE WHERE 1=Not at all important and 5=Very 
important FOR EACH ITEM, WHERE NOTED, WITH DON’T KNOW OPTION] 


Factor Rating And, which one is most important? 


Price 1-5 scale w DK [ ] 


Customer service 1-5 scale w DK [ ] 


Technical proficiency  1-5 scale w DK [ ] 


[ASK IF Q2=YES (CONTRACT OUT WORK ON REFRIGERATION SYSTEMS) AND 
(S1=OWNER OR SENIOR MANAGER OR S5=YES (IN CHARGE OF OR MANAGE 
OTHER STAFF)] 
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Q4. Which of the following are key indicators of technical proficiency that your organization 
pays attention to when selecting your refrigeration service provider(s)? 


[MULTIPLE RESPONSE] 


1. Possession of safety-related awards 
2. Possession of Certified Assistant Refrigeration professional (CARO) certificate 
3. Possession of Certified Industrial Refrigeration professional (CIRO) certificate 
4. Possession of other refrigeration-related certifications 
96. Other, please specify: [Open-ended response] 
97. None of the above 
98. Don't know 


D.3.5. Involvement with RETA 


[ASK ALL] 


Q5. Have you heard of Refrigerating Engineers & Technicians Association or RETA? 


[SINGLE RESPONSE] 


1. Yes 
2. No 
98. Don't know 


[IF Q10=Yes] 


Q6. Which of the following statements are true about you or your organization? 


[MULTIPLE RESPONSE] 


1. I am a member of RETA 
2. Other individuals in my organization are members of RETA 
3. My organization is a member of RETA (We have corporate membership) 
4. None of the above 
98. Don't know 
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[IF Q10=Yes] 


Q7. RETA offers many services and training opportunities to members and non-members. If 
you have attended or accessed any of their services or training events listed below please 
rate how valuable those services or events were. If you have not attended or accessed a 
service or training event listed below, please select N/A. 


[THIS IS A MATRIX QUESTION; RANDOMIZE ALL ITEMS; INPUT 1-5 SCALE WHERE 
1=Not at all valuable and 5=Very valuable FOR EACH ITEM, WHERE NOTED, WITH 
DON’T KNOW AND N/A OPTION] 


RETA Services or Events How valuable was this service, 
event, or certification? 


a. Attended RETA National Conference 1-5 scale w DK and N/A 


b. Attended any of RETA’s industrial Refrigeration online courses 1-5 scale w DK and N/A 


c. Obtained RETA’s training materials (for example, refrigeration series 
course workbooks) 


1-5 scale w DK and N/A 


d. Taken a practice exam provided by RETA to prepare for a specific 
certification exam   


1-5 scale w DK and N/A 


e. Attended any RETA-promoted training classes that were not online 1-5 scale w DK and N/A 


f. [ASK IF S5=YES (In charge of or manage other staff)] Hired RETA-
endorsed instructors to come to the facility to train you or your staff 


1-5 scale w DK and N/A 


g. [ASK IF S5=NO (employee not in charge of other staff)] Attended 
training sessions from RETA-endorsed instructors who came to the 
facility to train the staff 


1-5 scale w DK and N/A 


h. Obtained any of RETA’s certifications (for example, CARO, CIRO) 1-5 scale w DK and N/A 


[IF Q10=Yes; DISPLAY Q13 ON THE SAME PAGE AS Q12] 


Q8. If there were any other training events or services from RETA that you have attended or 
accessed, please describe them here. 


1. [OPEN-ENDED RESPONSE] 
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D.3.6. Training and Certifications 


[ASK ALL] 


Q9. What technical refrigeration-related training and/or certifications have you received or do 
you expect to receive in the near future? Please check all that apply. [RANDOMIZE ALL 
BUT OTHER] 


Certified Assistant Refrigeration professional (CARO) 
1. Received it 
2. Pursuing it 
3. Do not plan to pursue 
98. Don’t know 


Certified Industrial Refrigeration professional (CIRO) 
1. Received it 
2. Pursuing it 
3. Do not plan to pursue 
98. Don’t know 


Refrigeration professional Coaching (sponsored by BPA, Energy Trust, or a utility)  
1. Received it 
2. Pursuing it 
3. Do not plan to pursue 
98. Don’t know 


Other, please specify: [Open-ended response] 
[ASK IF S5=YES (IN CHARGE OF OR MANAGE OTHER STAFF)] 


Q10. Thinking of your staff, what technical refrigeration-related training and/or certifications 
have they received or are in the process of receiving? Please check all that apply. 
[RANDOMIZE ALL BUT OTHER] 


Certified Assistant Refrigeration professional (CARO) 
1. Some received this credential 
2. Some are pursuing it 
3. None plan to pursue 
98. Don’t know 


Certified Industrial Refrigeration professional (CIRO) 
1. Some received this credential 
2. Some are pursuing it 
3. None plan to pursue 
98. Don’t know 


Refrigeration professional Coaching (sponsored by BPA, Energy Trust, or a utility) 
1. Some received this credential 
2. Some are pursuing it 
3. None plan to pursue 
98. Don’t know 


Other, please specify: [Open-ended response] 







NEEA CRES Initiative Market Assessment Final Report 


  Instruments | Page D-28 


D.3.7. Awareness of CRES 


[ASK ALL] 


Q11. Have you ever heard of the Certified Refrigeration Energy Specialist credential, also 
called CRES? 


[SINGLE RESPONSE] 


1. Yes 
2. No 
98. Don't know 


[ASK IF Q23=NO OR DON’T KNOW] 


Q12. CRES certification requires taking an exam to demonstrate the mastery of refrigeration 
system operations and energy management strategies. There also is a performance aspect 
related to CRES, which includes documenting the implementation of five energy 
efficiency activities at a facility you work at. Have you heard of it now? 


[SINGLE RESPONSE] 


1. Yes 
2. No 
98. Don't know 


[ASK IF Q23=YES OR Q24=YES] 


Q13. Are you CRES certified? 


[SINGLE RESPONSE] 


1. Yes 
2. No, but I’m pursuing it 
3. No and I’m not pursuing it 


D.3.8. Training Support, Firm’s Hiring Policies and Attributes of Effective 
Refrigeration professional 


[ASK IF S1=OWNER OR TOP OFFICER OR S5=YES (IN CHARGE OF OTHER STAFF)] 


Q14. What percentage of your refrigeration operation staff have access to employer-provided 
support for training and development?  


1. 0% 
2. 1-25% 
3. 26-50% 
4. 51-75% 
5. 76-100% 
98. Not sure 
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[ASK IF 0>0% OR NOT SURE] 


Q15. What percentage of your refrigeration operation staff have used employer support for 
certification training? 


1. 0% 
2. 1-25% 
3. 26-50% 
4. 51-75% 
5. 76-100% 
98. Not sure 


[ASK IF S1=OWNER OR TOP OFFICER OR S5=YES (IN CHARGE OF OTHER STAFF)] 


Q16. Which certifications or training do you consider when hiring refrigeration operation 
staff?  


[MULTIPLE RESPONSE; RANDOMIZE ITEMS 1-4] 


1. Certified Assistant Refrigeration professional (CARO) 
2. Certified Industrial Refrigeration professional (CIRO) 
3. Refrigeration Energy Specialist Certification (CRES) 
4. Refrigeration Operator Coaching (ROC)  
96. Other, please specify: [Open-ended response] 
97. None of the above 
98. Don't know 


[ASK ALL] 


Q17. Thinking of Refrigeration professional responsibilities, what characteristics are critical to 
be an effective Refrigeration professional?  


1. [OPEN-ENDED RESPONSE] 
98. Don't know 


D.3.9. Appeal of CRES to Owners/Managers and Refrigeration professionals 


Part I: Questions for Owner/Facility Managers [ASK THESE QUESTIONS IF S1=OWNER OR 
TOP OFFICER OR S5=YES (IN CHARGE OR MANAGE OTHER STAFF])  


Q18. For each of the following areas, how important would you say it is for refrigeration 
operations staff to have mastered the associated skills?  


[RANDOMIZE CHOICES; INSERT 1-5 SCALE WHERE 1=Not at all important AND 
5=Extremely important (add “Don’t know” option) FOR EACH ITEM BELOW] 


1. Understanding the function of refrigeration system components, safety issues and 
required monitoring  
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2. Understanding operation best practices such as improving part-load performance, 
reducing system lift, or using effective defrost strategies to optimize system energy 
use 


3. Knowing approaches to facility energy management such as setting and monitoring 
performance indicators 


4. Managing costs by efficiently operating the refrigeration equipment while 
maintaining product quality, productivity, and safety  


5. Managing energy use of non-refrigeration systems such as (but not limited to) 
lighting, compressed air, boilers, or pumps 


Q19. Thinking of your refrigeration operations staff, please indicate the areas in which you 
would say they are sufficiently skilled to do their jobs effectively. 


[RANDOMIZE CHOICES; MULTIPLE CHOICES] 


1. [DISPLAY IF Q18.1>1] Understanding the function of refrigeration system 
components  


2. [DISPLAY IF Q18.2>1] Understanding operation best practices 
3. [DISPLAY IF Q18.3>1] Knowing approaches to facility energy management 
4. [DISPLAY IF Q18.4>1] Managing costs through efficient operations 
5. [DISPLAY IF Q18.5>1] Managing energy use of non-refrigeration systems 
6. None of the above 


Q20. [DISPLAY Q19.6 ON THE SAME PAGE AS Q35] CRES certification requires taking 
an exam to demonstrate mastery of the following five topics: refrigeration system 
functions, operation best practices, facility energy management, cost management 
through efficient operations, and energy management of non-refrigeration systems. It also 
requires the implementation of five energy efficiency activities. Preparation can be 
through self-study or by taking a CRES training course. Tri-annual re-certification 
requires 12 professional development/continuing education hours and documented 
implementation of six additional energy efficiency activities. The cost of the exam is 
$495 for RETA members and $670 for non-members. Training materials can be 
purchased from RETA for about $600 for members and $1000 for non-members. The 
exam must be taken at one of the 24 test centers in ID, MT, WA, and OR. 


How likely would your organization be to provide the following types of support for a 
member of your staff to obtain and maintain CRES certification? 
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[INPUT 1-5 SCALE WHERE 1=Not at all likely AND 5=Very likely FOR EACH ITEM 
BELOW, AND INCLUDE DK; RANDOMIZE CHOICES] 


Type of Support  


Pay exam certification fee 1-5 scale w DK 


Pay for CRES certification training materials from RETA 1-5 scale w DK 


Pay for continuing education credits 1-5 scale w DK 


Pay associated travel expenses to take the exam 1-5 scale w DK 


Allow paid time off for training (this includes time spent for self-study or in a class to 
prepare for the exam and taking the exam) 


1-5 scale w DK 


Allow staff to complete activities and documentation required for certification during work 
hours 


1-5 scale w DK 


[ASK IF ANY ITEM IN THE 6 IS RATED 1, 2, or 3] 


Q21. In the prior question, you said your organization is not very likely to provide any support 
for a member of your staff to obtain and maintain CRES certification. Can you explain 
why? 


1. [OPEN-ENDED RESPONSE] 
98 Don't know 


Q22. Based on what you know now about CRES, if you were to interview two similarly 
qualified candidates for a refrigeration operator position in your company, where one of 
the candidates had the CRES credential and the other did not, how influential would 
CRES be on your decision who to hire?  


[SINGLE RESPONSE] 


1. 1- Not at all influential 
2. 2 
3. 3 
4. 4 
5. 5 –Extremely influential 
98. Don't know 


Part II: Questions for Refrigerator Operators Staff Who Do Not Manage Other Staff [ASK 
S5=NO (NOT IN CHARGE OR MANAGE OTHER STAFF])]  


Q23. For each of the following areas, how important would you say it is for refrigeration 
operations staff, like yourself, to have mastered the associated skills?  


[RANDOMIZE CHOICES; INSERT 1-5 SCALE WHERE 1=Not at all important AND 
5=Extremely important (add “Don’t know” option) FOR EACH ITEM BELOW] 


1. Understanding the function of refrigeration system components, safety issues and 
required monitoring  







NEEA CRES Initiative Market Assessment Final Report 


  Instruments | Page D-32 


2. Understanding operation best practices such as improving part-load performance, 
reducing system lift, or using effective defrost strategies to optimize system energy 
use 


3. Knowing approaches to facility energy management such as setting and monitoring 
performance indicators 


4. Managing costs by efficiently operating the refrigeration equipment while 
maintaining product quality, productivity, and safety  


5. Managing energy use of non-refrigeration systems such as (but not limited to) 
lighting, compressed air, boilers, or pumps 


Q24. Please indicate the areas in which you would say you are sufficiently skilled to do your 
job effectively. 


[RANDOMIZE CHOICES; MULTIPLE CHOICES] 


1. [DISPLAY IF Q23.1>1] Understanding the function of refrigeration system  
2. [DISPLAY IF Q23.2>1] Understanding operation best practices 
3. [DISPLAY IF Q23.3>1] Knowing approaches to facility energy management 
4. [DISPLAY IF Q23.4>1] Managing costs through efficient operations  
5. [DISPLAY IF Q23.5>1] Managing energy use of non-refrigeration systems 
6. None of the above 


Q25. [DISPLAY Q24.6 ON THE SAME PAGE AS Q24] [IF Q13=1 or 2 INPUT “As you may 
already know,”] CRES certification requires taking an exam to demonstrate the mastery 
of the above five topic areas and documenting the implementation of five energy 
efficiency activities. Exam preparation may involve self-study and/or taking a CRES 
training course. Tri-annual re-certification requires 12 professional 
development/continuing education hours and documented implementation of six more 
energy efficiency activities. The cost of the exam is $495 for RETA members and $670 
for non-members, and training materials can be purchased from RETA for about $600 for 
members and $1000 for non-members. The exam must be taken at one of 24 test center 
across ID, MT, WA, and OR.  


Q25a.  [ASK IF Q13=3 OR Q13 is not displayed] How likely is it that you would obtain the 
CRES certification if your employer… 


[INSERT 1-5 SCALE FROM 1=NOT AT ALL LIKELY TO 5=VERY LIKELY WITH DK 
OPTION] 


…paid the costs associated with CRES certification (ex. travel, exam fee, training 
materials) 


1-5 scale w 
DK 


…paid the associated costs AND allowed you to pursue CRES certification during work 
time 


1-5 scale w 
DK 


…did not support you in any way 1-5 scale w 
DK 







NEEA CRES Initiative Market Assessment Final Report 


  Instruments | Page D-33 


Q25b. [ASK IF Q13=1 or 2] [IF Q13=1 INPUT “Did your employer…”; IF Q13=2 INPUT 
“Will your employer…”] 


…pay the costs associated with CRES certification (ex. travel, exam fee, training 
materials) 


( ) Yes   ( ) No   ( ) 
DK 


…pay the associated costs AND allowed you to pursue CRES certification during 
work time 


( ) Yes   ( ) No   ( ) 
DK 


…support you in any other way ( ) Yes   ( ) No   ( ) 
DK 


Q26. [ASK IF Q13=3 or Q13 is not displayed (Not currently pursuing CRES)] Based on what 
you know now about CRES, how likely are you to pursue it in the next two years?  


[SINGLE RESPONSE] 


1. 1- Not at all likely 
2. 2 
3. 3 
4. 4 
5. 5 –Extremely likely 
98. Don't know 


Q27. What would keep [IF Q13=3 INPUT “you”; IF Q13=1 or 2 INPUT “others in your 
organization”] from pursuing a CRES certification? Please check all that apply. 
[RANDOMIZE 1 -8] 


[MULTIPLE RESPONSE] 


1. Cost  
2. It would be hard getting authorization or approval  
3. [IF Q13=3 INPUT “I”; IF Q13=1 or 2 INPUT “They”] don’t have enough time  
4. [IF Q13=3 INPUT “My”; IF Q13=1 or 2 INPUT “Their”] supervisor would not 


support it 
5. Others at my company already have taken the training 
6. [IF Q13=3 INPUT “I”; IF Q13=1 or 2 INPUT “They”] already have the skills the 


training provides 
7. [IF Q13=3 INPUT “I’m”; IF Q13=1 or 2 INPUT “They are”] not convinced it would 


benefit [IF Q13=3 INPUT “me”; IF Q13=1 or 2 INPUT “them”] professionally 
8. There would not be anyone to do the work while [IF Q13=3 INPUT “I was”; IF 


Q13=1 or 2 INPUT “they were”] at training 
9. None of the above 
96. Other, please specify: [Open-ended response] 
98. Don't know 
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Q28. What would you say are the benefits of having a credential such as CRES? 
[MULTIPLE RESPONSE, RANDOMIZE 1-4] 


1. Improved skills 
2. Ability to get better pay  
3. Ability to be promoted   
4. More job opportunities at current company or elsewhere 
5. None of the above 
96. Other, please specify: [Open-ended response] 
98. Don't know 


D.3.10. Importance of Operating Refrigeration Equipment Efficiently and 
Benefits Associated with Such Operation  


We are almost done with the survey. I have a few more questions. 


[ASK ALL] 


Q29. Please check which of the following policies or procedures, if any, your company has in 
place. 


1. Written sustainability or energy management plan 
2. A staff member that is responsible for energy and energy efficiency 
3. Defined energy savings goals 
4. A specific policy requiring that energy efficiency be considered when purchasing 


refrigeration equipment 
96. Other, please specify: [Open-ended response] 
97. None of the above 
98. Don't know 


Part I: Questions for Owner/Facility Managers [ASK THESE QUESTIONS IF S1=OWNER OR 
TOP OFFICER OR S5=YES (IN CHARGE OR MANAGE OTHER STAFF])  


Q30. I am going to list a few statements. Please rate how much you agree with each statement.  
[FOR EACH STATEMENT, INSERT 1-5 SCALE FROM 1=NOT AT ALL AGREE TO 
5=COMPLETELY AGREE WITH DK OPTION; RANDOMIZE STATEMENTS] 


1. Within the last five years, our company has focused on increasing energy efficient 
operations of the refrigeration system(s). 


2. Optimizing energy use is less important than hitting operational targets such as 
production quotas. 


3. Our company values training individuals to operate our refrigeration systems 
efficiently. 


4. Our company values on-the-job training more than refrigeration-related certifications. 
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Part II: Questions for Refrigerator Refrigeration professionals Staff Who Do Not Manage Other 
Staff [ASK S5=NO (NOT IN CHARGE OR MANAGE OTHER STAFF])]  


Q31. I am going to list a few statements. Please rate how much you agree with each statement. 
[FOR EACH STATEMENT, INSERT 1-5 SCALE FROM 1=NOT AT ALL AGREE TO 
5=COMPLETELY AGREE WITH DK OPTION; RANDOMIZE STATEMENTS] 


1. At work, I am encouraged to find solutions to problems I encounter operating the 
refrigeration system. 


2. My suggestions for improvements to operating and maintaining the refrigeration 
system are seldom taken seriously. 


3. I know how to safely optimize energy use while maintaining reliable system 
operation. 


4. Optimizing energy use is less important than hitting operational targets such as 
production quotas. 


5. My company values having a certified professional operate and maintain its 
refrigeration systems. 


6. My services in operating and maintaining the refrigeration system are not highly 
valued by my company.  


D.3.11. Firm Characteristics  


[ASK ALL] 


Q32. What are you processing at the facility you work at?  


[MULTIPLE RESPONSE] 


1. Dairy  
2. Meat 
3. Seafood 
4. Fruit 
5. Beverage 
6. Pharmaceuticals 
7. None of the above 
96. Other, please specify: [Open-ended response] 
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[ASK ALL] 


Q33. Which of these refrigeration activities does your organization perform there?  


[MULTIPLE RESPONSE]  


1. Blast cooling/ freezing 
2. Process cooling 
3. Freeze drying 
4. Cold storage 
5. None of the above 
96. Other, please specify: [Open-ended response] 


Q34. [IF S5=YES (IN CHARGE OF OTHER STAFF]: Could you provide us with the contact 
information of an individual in your organization who operates your refrigeration 
system(s) but does not manage other staff? We have a few questions about training and/or 
certifications that we would like to ask them. 


1. First Name 
2. Last Name 
3. Email 
4. Phone 


Q34b. [IF S5=NO (NOT IN CHARGE OF OTHER STAFF]: Could you provide us with the 
contact information of an individual who manages either you or other refrigeration 
operations staff? We have a few questions about training and/or certifications that we 
would like to ask them. 


1. First Name 
2. Last Name 
3. Email 
4. Phone 


Q35. Please provide the address you would like your $50 check to be sent to. (We will not use 
this address for any other purpose and will delete the information from our records within 
one month.) 


1. Name 
2. Address Line 1 
3. Address Line 2 
4. City 
5. State 
6. Zip Code 
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D.3.12. Survey End 


Thank you very much for all of your valuable time. We know it was a significant investment, 
and we appreciate it.  


CLICK "SUBMIT" THANKS AGAIN! 


D.3.13. Termination 


This survey is targeting individuals currently employed and involved with the refrigeration 
system operations services. Therefore, we do not need to take up any more of your valuable time.  


PLEASE CLICK "SUBMIT" TO SAVE YOUR RESPONSES AND EXIT THE SURVEY. 
THANKS AGAIN! 
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D.4. CRES Certified Refrigeration Professionals (RPs) & Owner/Manager 
Survey 


Note to reviewers: Since this survey will be used by Energy 350 when they are onsite interacting 
with CRES-certified individuals, we structured this survey to be a paper survey. We also want to 
note that if contacts have no time to complete the survey when Energy 350 visits their facility, 
Energy 350 will ask them if Research Into Action staff can call them to complete the survey. 


D.4.1. Phone Introduction (If Research Into Action Conducting) 


Hello. My name is ____________ and I am with Research Into Action. I am calling on behalf of 
Northwest Energy Efficient Alliance (NEEA). NEEA is conducting an assessment of Certified 
Refrigeration Energy Specialist or CRES credential. The results of this study will help support 
the training and education offered to those involved with operating and maintaining large-scale 
refrigeration systems.  


Someone from Energy 350 visited your facility recently to collect information on types of 
activities you have performed to become CRES certification. Although you were not able to 
complete the on-site survey, you did indicate that it was ok for Research Into Action staff to 
contact you. I have a few more questions to ask to complete our survey.  I’ll only need about 15 
minutes of your time. Is now a good time to talk? If not, could we schedule another time at your 
convenience?  


 [If needed]: Appointment date and time: _________  


Before we proceed, please know that your responses will be confidential to the extent permitted 
by law, and any analyses will not identify individuals or firms. 


D.4.2. Number of Ref. Staff, & Decision-Makers 


First, I’d like to ask you a few questions about your job and your organization. 


[ASK ALL] 


S1. Which of the following best describes you? [Read] 


(  ) Owner or a senior manager of a business or organization 
(  ) Employee other than owner/senior manager of a business or organization 


[ASK ALL] 


S2. How many people in your organization run and maintain large-scale refrigeration systems 
located in the Northwest (Idaho, Montana, Oregon, or Washington)? Be sure to include 
yourself if applicable. By large-scale, we mean ammonia based refrigeration systems, 
built-up fluorocarbon, or other systems used for processing or preserving goods.  


INPUT RESPONSE HERE:      
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[IF THEY SAID “Don’t know” HERE, ASK S3; OTHERWISE, SKIP TO S4] 


[ASK IF THEY SAID “Don’t know” IN S2] 


S3. In the building(s) where you work, how many people run and maintain the refrigeration 
system(s)? 


INPUT RESPONSE HERE:       


[ASK ALL] 


S4. Do you perform any refrigeration operation activities or do you manage other people who 
perform refrigeration operation activities at your organization?  


[  ] Personally perform refrigeration operation activities 
[  ] Manage other refrigeration operations staff 
[  ] Both – operates system(s) and manages 


S5. How long have you been: 
[ASK IF THEY SAID THEY OPERATE 
REFRIGERATION  SYSTEM(S) OR DO BOTH –
OPERATE THE SYSTEM(S) AND MANAGE 
STAFF –  IN S4] Conducting operation of the 
refrigeration systems? 


[ASK IF THE SAID THEY MANAGE STAFF OR DO 
BOTH –OPERATE THE SYSTEM(S) AND MANAGE 
STAFF – IN S4] Supervising other refrigeration 
operations staff and/or service providers?  


(  ) Less than a year (  ) Less than a year 


(  ) 1 to 2 years (  ) 1 to 2 years 


(  ) 3 to 5 years (  ) 3 to 5 years 


(  ) 6 to 10 years (  ) 6 to 10 years 


(  ) More than 10 years (  ) More than 10 years 


[ASK IF THEY ARE OWNER OR SENIOR MANAGER IN S1 OR THEY SAID THEY 
MANAGE STAFF OR DO BOTH - Operate the systems and Manage staff - IN S4] 


S6. Do you have the authority to approve staff training and/or certification at the company 
expense? 


(  ) Yes 
(  ) No 
(  ) Don't know 
(  ) Refused 
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[ASK IF THEY SAID THEY DO NOT MANAGE OTHER STAFF (Only operate the 
equipment) IN S4 OR SAID NO OR DON’T KNOW IN S6] 


S7. In your organization, who typically has the authority to approve staff training and/or 
certification at the company expense? 


[  ] Owner 
[  ] Property or facility director, manager, or supervisor 
[  ] Other type of director, manager, or supervisor 
[  ] Other, please specify:       
(  ) Don't know 
(  ) Refused 


D.4.3. Use of Service Providers 


[ASK ALL] 


Q1. Does your company contract out any work on the refrigeration systems? 
(  ) Yes 
(  ) No 
(  ) Don't know 
(  ) Refused 


[ASK IF THEY SAID THEY contract out the work in Q1] 


Q2. Please indicate whether your organization contracts out the work associated with these 
activities: [Read] 


Activities 1-Yes, all 
of it 


2- Yes, but 
not all of it 


3-No 98-Don’t 
Know 


99-
Refused 


a. Operating the controls (  ) (  ) (  ) (  ) (  ) 


b. Maintaining the equipment (  ) (  ) (  ) (  ) (  ) 
[ASK IF THEY SAID THEY CONTRACT OUT ALL OR SOME WORK IN Q2 AND THEY 
SAID THEY MANAGE STAFF OR BOTH IN S4 OR ARE OWNERS OR SENIOR 
MANAGERS IN S1] 


Q3. Please rate the importance of the following factors when selecting your refrigeration 
service provider(s), and indicate which one is the most important. [Read] 


Factor 1=Not at all 
important 


2 3 4 5=Very 
important 


98-Don’t 
know 


99- 
Refused 


Price (  ) (  ) (  ) (  ) (  ) (  ) (  ) 


Customer service (  ) (  ) (  ) (  ) (  ) (  ) (  ) 


Technical 
proficiency  


(  ) (  ) (  ) (  ) (  ) (  ) (  ) 


Which factor is the most important:       
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[ASK IF THEY SAID THEY CONTRACT OUT ALL OR SOME WORK IN Q2 AND THEY 
SAID THEY MANAGE STAFF OR BOTH IN S4 OR ARE OWNERS OR SENIOR 
MANAGERS IN S1] 


Q4. Which of the following are key indicators of technical proficiency that your organization 
pays attention to when selecting your refrigeration service provider(s)?  


[Read and check boxes if they say “yes”] 


[  ] Possession of safety-related awards 
[  ] Possession of Certified Assistant Refrigeration professional (CARO) certificate 
[  ] Possession of Certified Industrial Refrigeration professional (CIRO) certificate 
[  ] Possession of other refrigeration-related certifications (If so, which ones:      ) 
[  ] Anything else, please specify:       


[Do not read]: 


(  ) Don't know 
(  ) Refused 


D.4.4. Involvement with RETA 


[ASK ALL] 


Q5. Which of the following statements are true about you or your organization? 


[Read] 


[  ] I am a member of Refrigerating Engineers & Technicians Association or RETA 
[  ] Other individuals in my organization are members of RETA 
[  ] My organization is a member of RETA (We have corporate membership) 
[  ] None of the above 


[Do not read]: 


(  ) Don't know 
(  ) Refused 


[ASK ALL] 


Q6. RETA offers many services and training opportunities to members and non-members. 
Please indicate whether you have attended or accessed any of the following services or 
training events and how valuable were those services or events. 


[If they indicate they attended an event, accessed a service or obtained a RETA 
certification, ask them to rate that event, service, or certification. If they indicate they had 
not attended an event, accessed a service, or obtained a certification, check NA]. 
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Have you…[Read] Using a scale of 1-5 where 1 means “not at all valuable” 
and 5 means “very valuable,” how valuable was this 
service, event, or certification? 


NA 


 1=Not at 
all 
valuable 


2  3 4 5=Very 
valuable 


98-
Don’t 
know 


99- 
Refused 


 


a. Attended RETA National Conference (  ) (  ) (  ) (  ) (  ) (  ) (  ) (  ) 


b. Attended any of RETA’s industrial 
Refrigeration online courses 


(  ) (  ) (  ) (  ) (  ) (  ) (  ) (  ) 


c. Obtained RETA’s training materials (for 
example, refrigeration series course 
workbooks) 


(  ) (  ) (  ) (  ) (  ) (  ) (  ) (  ) 


d. Taken a practice exam provided by 
RETA to prepare for a specific 
certification exam   


(  ) (  ) (  ) (  ) (  ) (  ) (  ) (  ) 


e. Attended any RETA-promoted training 
classes that were not online 


(  ) (  ) (  ) (  ) (  ) (  ) (  ) (  ) 


f. [ASK IF THEY MANAGE OTHER 
STAFF OR BOTH IN S4] Hired RETA-
endorsed instructors to come to the 
facility to train you or your staff 


(  ) (  ) (  ) (  ) (  ) (  ) (  ) (  ) 


g. [ASK IF THEY DO NOT MANAGE 
OTHER STAFF IN S4] Attended training 
sessions from RETA-endorsed instructors 
who came to the facility to train the staff 


(  ) (  ) (  ) (  ) (  ) (  ) (  ) (  ) 


h. Obtained any of RETA’s certifications 
besides CRES (for example, Certified 
Assistant Refrigerator Refrigeration 
professional  or CARO or Certified 
Industrial Refrigerator Refrigeration 
professional  or CIRO certification) 


(  ) (  ) (  ) (  ) (  ) (  ) (  ) (  ) 


[ASK ALL] 


Q7. Are there any other training events or services from RETA that you have attended or 
accessed?  


[OPEN-ENDED RESPONSE] 


D.4.5. Training and Certifications 


[ASK ALL] 


Q8. In addition to Certified Refrigeration Energy Specialist or CRES credential, what 
technical refrigeration-related training and/or certifications have you received or do you 
expect to receive in the near future?  
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[If they said CARO or CIRO in Q6 above, note that here, and ask them what other 
technical refrigeration-related training and/or certifications they have received or plan 
to receive besides those they already told you about.] 


Certified Assistant Refrigeration professional (CARO) 
(  ) Received it 
(  ) Pursuing it 
(  ) Do not plan to pursue 
(  ) Don’t know 
Certified Industrial Refrigeration professional (CIRO) 
(  ) Received it 
(  ) Pursuing it 
(  ) Do not plan to pursue 
(  ) Don’t know 
Refrigeration professional Coaching (sponsored by BPA, Energy Trust, or a utility)  
(  ) Received it 
(  ) Pursuing it 
(  ) Do not plan to pursue 
(  ) Don’t know 
Other, please specify:       


[ASK IF THEY SAID THEY MANAGE STAFF OR BOTH IN S4] 


Q9. Thinking of your staff, what technical refrigeration-related training and/or certifications 
have they received or are in the process of receiving? Please check all that apply. 
[RANDOMIZE ALL BUT OTHER] 


Certified Assistant Refrigeration professional (CARO) 
[  ] Some received this credential 
[  ] Some are pursuing it 
[  ] None plan to pursue 
(  ) Don’t know 
Certified Industrial Refrigeration professional (CIRO) 
[  ] Some received this credential 
[  ] Some are pursuing it 
[  ] None plan to pursue 
(  ) Don’t know 
Refrigeration professional Coaching (sponsored by BPA, Energy Trust, or a utility) 
[  ] Some received this credential 
[  ] Some are pursuing it 
[  ] None plan to pursue 
(  ) Don’t know 
Other, please specify:       
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D.4.6. Training Support, Firm’s Hiring Policies and Attributes of Effective 
Refrigeration professional 


[ASK IF THEY SAID THEY MANAGE STAFF OR BOTH IN S4 OR THEY ARE OWNER 
OR SENIOR MANAGER IN S1] 


Q10. What percentage of your refrigeration operation staff have access to employer-provided 
support for training and development?  


(  )  0% 
(  )  1-25% 
(  )  26-50% 
(  )  51-75% 
(  )  76-100% 
(  )  Not sure 
(  )  Refused 


[ASK IF 0>0% OR NOT SURE] 


Q11. What percentage of your refrigeration operation staff have used employer support for 
certification training? 


(  )  0% 
(  )  1-25% 
(  )  26-50% 
(  )  51-75% 
(  )  76-100% 
(  )  Not sure 
(  )  Refused 


[ASK IF THEY SAID THEY MANAGE STAFF OR BOTH IN S4 OR THEY ARE OWNER 
OR SENIOR MANAGER IN S1] 


Q12. Which certifications or training do you consider when hiring refrigeration operation 
staff?  


(  )  Certified Assistant Refrigeration professional (CARO) 
(  )  Certified Industrial Refrigeration professional (CIRO) 
(  )  Refrigeration Energy Specialist Certification (CRES) 
(  )  Refrigeration professional Coaching  
(  )  Other, please specify: [Open-ended response] 
(  )  Don't know 
(  )  Refused 


[ASK ALL] 


Q13. Thinking of Refrigeration professional responsibilities, what characteristics are critical to 
be an effective Refrigeration professional?  


[OPEN-ENDED RESPONSE] 
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[ASK ALL] 


Q14. Using a scale of 1-5 where 1 means “not at all important” and 5 means “very important, 
how important would you say it is for refrigeration operations staff to have mastered 
these skills? [Read]  


Skills 1=Not at 
all 
important 


2  3 4 5=Very 
important 


98-
Don’t 
know 


99- 
Refused 


Understanding the function of refrigeration 
system components, safety issues and 
required monitoring  


(  ) (  ) (  ) (  ) (  ) (  ) (  ) 


Understanding operation best practices such 
as improving part-load performance, 
reducing system lift, or using effective 
defrost strategies to optimize system energy 
use 


(  ) (  ) (  ) (  ) (  ) (  ) (  ) 


Knowing approaches to facility energy 
management such as setting and monitoring 
performance indicators 


(  ) (  ) (  ) (  ) (  ) (  ) (  ) 


Managing costs by efficiently operating the 
refrigeration equipment while maintaining 
product quality, productivity, and safety  


(  ) (  ) (  ) (  ) (  ) (  ) (  ) 


Managing energy use of non-refrigeration 
systems such as (but not limited to) lighting, 
compressed air, boilers, or pumps 


(  ) (  ) (  ) (  ) (  ) (  ) (  ) 


[ASK IF THEY SAID THEY MANAGE STAFF OR BOTH IN S4 OR THEY ARE OWNER 
OR SENIOR MANAGER IN S1] 


Q15. Thinking of your refrigeration operations staff, please indicate the areas in which you 
would say they are sufficiently skilled to do their jobs effectively. Are they sufficiently 
skilled in… 


[Read only if they gave ratings of 2 to 5 in Q34, and check boxes if they indicate their staff is 
sufficiently skilled.] 


[  ] Understanding the function of refrigeration system components  
[  ] Understanding operation best practices 
[  ] Knowing approaches to facility energy management 
[  ] Managing costs through efficient operations 
[  ] Managing energy use of non-refrigeration systems 
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[ASK IF THEY SAID THEY ONLY OPERATE THE SYSTEM(S) OR BOTH – Operate the 
system(s) and manage staff –IN S4] 


Q16. Please indicate the areas in which you would say you are sufficiently skilled to do your 
job effectively. Are they sufficiently skilled in… 


[Read only if they gave ratings of 2 to 5 in Q34, and check boxes if they indicate their staff is 
sufficiently skilled.] 


[  ] Understanding the function of refrigeration system components  
[  ] Understanding operation best practices 
[  ] Knowing approaches to facility energy management 
[  ] Managing costs through efficient operations 
[  ] Managing energy use of non-refrigeration systems 


D.4.7. Experience with CRES 


[Energy 350, when collecting information on the activities they have performed, please ask 
contacts whether they have done more than five activities but documented only five and impacts 
or outcomes they observed by doing the activities.]   


Next few questions are about Refrigeration Energy Specialist Certification or CRES.  


[ASK ALL] 


Q17. How did you hear about CRES? 


[  ] From RETA representative 
[  ] When vising RETA website 
[  ] From RETA or NEEA sponsored brochure or flyer 
[  ] From NEEA representative 
[  ] Trade Publication,  please specify: [Open-ended response] 
[  ] Other, please specify: [Open-ended response] 
(  ) Don't know 
(  ) Refused 


[ASK ALL] 


Q18. Why did you decide to become CRES certified? 


[  ] To improve my skills 
[  ] To get better pay  
[  ] To be promoted   
[  ] More job opportunities at current company or elsewhere 
[  ] Other, please specify: [Open-ended response] 
(  ) Don't know 
(  ) Refused 
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[ASK ALL] 


Q19. Did your employer… [Read] 


a. …pay the costs associated with CRES certification (ex. 
travel, exam fee, training materials) 


(   ) Yes   (   ) No   (   ) DK   (   ) 
Refused 


b. …allow you to pursue CRES certification during work 
time 


(   ) Yes   (   ) No   (   ) DK   (   ) 
Refused 


c. …support you in any other way (   ) Yes   (   ) No   (   ) DK   (   ) 
Refused 


[ASK IF THEY SAID their employer had paid the costs associated with CRES IN Q19a] 


Q20. Using a scale of 1-5 where 1 means “not at all likely” and 5 means “very likely,” would 
you have pursued CRES if your employer had not paid the costs? 


(  ) 1- Not at all likely 
(  ) 2 
(  ) 3 
(  ) 4 
(  ) 5 –Very likely 
(  ) Don't know 
(  ) Refused 


[ASK IF THEY SAID their employer allowed them to pursue CRES during work time IN IN 
Q19b] 


Q21. Using a scale of 1-5 where 1 means “not at all likely” and 5 means “very likely,” would 
you have pursued CRES if your employer had not allowed you to pursue CRES 
certification during work time? 


(  ) 1- Not at all likely 
(  ) 2 
(  ) 3 
(  ) 4 
(  ) 5 –Very likely 
(  ) Don't know 
(  ) Refused 


[ASK ALL] 


Q22. Where there any aspects of the CRES certification that did not go smoothly for you? 
[PROBE: Anything else?] 


[OPEN-ENDED RESPONSE] 
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[ASK ALL] 


Q23. To what degree have you shared knowledge gained from CRES training to other 
operations staff? Would you say… 


[Read] 


(  ) To a very great degree 
(  ) To a large degree 
(  ) Somewhat 
(  ) To a small degree 
(  ) Not at all 


[Do not read] 


(  ) Don’t Know 
(  ) Refused 
(  ) NA 


[ASK IF THEY SAID THEY MANAGE STAFF OR BOTH IN S4 OR THEY SAID THEY 
ARE OWNER OR SENIOR MANAGER IN S1] 


Q24. Based on what you know about CRES, if you were to interview two similarly qualified 
candidates for a Refrigeration professional position in your company, where one of the 
candidates had the CRES credential and the other did not, how influential would CRES 
be on your decision or recommendation of who to hire?  


Please answer by using a scale of 1-5 where 1 means “not at all influential” and 5 means 
“extremely influential.” 


(  ) 1- Not at all influential 
(  ) 2 
(  ) 3 
(  ) 4 
(  ) 5 –Extremely influential 
(  ) Don't know 
(  ) Refused 


[ASK ALL] 


Q25. Northwest Energy Efficiency Alliance or NEEA is currently supporting and promoting 
CRES certification. Do you have any suggestions for NEEA on good ways to promote 
CRES certification to other refrigeration professionals?   


[OPEN-ENDED RESPONSE] 
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[ASK ALL] 


Q26. In the next two years, do you anticipate seeking utility incentives for more energy 
efficiency upgrades than you applied for in the past two years?  


(  ) Yes  
(  ) No 
(  ) Don't know 
(  ) NA – never applied for any incentives in the past 
(  ) Refused 


D.4.8. Importance of Operating Refrigeration Equipment Efficiently and 
Benefits Associated with Such Operation  


We are almost done with the survey. I have a few more questions. 


[ASK ALL] 


Q27. Please check which of the following policies or procedures, if any, your company has in 
place. 


[Read] 


[  ] Written sustainability or energy management plan 
[  ] A staff member that is responsible for energy and energy efficiency 
[  ] Defined energy savings goals 
[  ] A specific policy requiring that energy efficiency be considered when purchasing 


refrigeration equipment 
[  ] Anything else, please specify:       


[Do not read] 


(  ) Don't know 
(  ) Refused 
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[ASK IF THEY SAID THEY MANAGE STAFF OR BOTH IN S4 OR THEY SAID THEY 
ARE OWNER OR SENIOR MANAGER IN S1] 


Q28. I am going to list a few statements. Using a scale of 1-5 where 1 means “completely 
disagree” and 5 means “completely agree,” please rate how much you agree with each 
statement.  


Statements 1=Completely 
disagree 


2  3 4 5=Completely 
Agree 


98-
DK 


99- 
Refused 


Within the last five years, our company has 
focused on increasing energy efficient 
operations of the refrigeration system(s). 


(  ) (  ) (  ) (  ) (  ) (  ) (  ) 


Optimizing energy use is less important 
than hitting operational targets such as 
production quotas. 


(  ) (  ) (  ) (  ) (  ) (  ) (  ) 


Our company values training individuals to 
operate our refrigeration systems 
efficiently. 


(  ) (  ) (  ) (  ) (  ) (  ) (  ) 


Our company values on-the-job training 
more than refrigeration-related 
certifications. 


(  ) (  ) (  ) (  ) (  ) (  ) (  ) 
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[ASK IF THEY SAID THEY ONLY OPERATE THE SYSTEM(S) OR BOTH – Operate the 
system(s) and manage staff – IN S4] 


Q29. I am going to list a few statements. Using a scale of 1-5 where 1 means “completely 
disagree” and 5 means “completely agree,” please rate how much you agree with each 
statement. 


Statements 1=Completely 
disagree 


2  3 4 5=Completely 
Agree 


98-
DK 


99- 
Refused 


At work, I am encouraged to find solutions 
to problems I encounter operating the 
refrigeration system. 


(  ) (  ) (  ) (  ) (  ) (  ) (  ) 


My suggestions for improvements to 
operating and maintaining the refrigeration 
system are seldom taken seriously. 


(  ) (  ) (  ) (  ) (  ) (  ) (  ) 


I know how to safely optimize energy use 
while maintaining reliable system 
operation. 


(  ) (  ) (  ) (  ) (  ) (  ) (  ) 


Optimizing energy use is less important 
than hitting operational targets such as 
production quotas. 


(  ) (  ) (  ) (  ) (  ) (  ) (  ) 


My company values having a certified 
professional operate and maintain its 
refrigeration systems. 


(  ) (  ) (  ) (  ) (  ) (  ) (  ) 


My services in operating and maintaining 
the refrigeration system are not highly 
valued by my company.  


(  ) (  ) (  ) (  ) (  ) (  ) (  ) 


D.4.9. Firm Characteristics  


[ASK ALL] 


Q30. What are you processing at the facility you work at?  


[  ] Dairy  
[  ]  Meat 
[  ] Seafood 
[  ] Fruit 
[  ] Beverage 
[  ] Pharmaceuticals 
[  ] Other, please specify:       
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[ASK ALL] 


Q31. Which of these refrigeration activities does your organization perform there?  


[  ] Blast cooling/ freezing 
[  ] Process cooling 
[  ] Freeze drying 
[  ] Cold storage 
[  ] Other, please specify:       


Q32. [ASK IF THEY SAID THEY MANAGE STAFF OR BOTH IN S4 OR THEY SAID THEY 
ARE OWNER OR SENIOR MANAGER IN S1]: Could you provide us with the contact 
information of an individual in your organization who operates your refrigeration 
system(s) but does not manage other staff? We have a few questions about training and/or 
certifications that we would like to ask them.  


[OPEN-ENDED RESPONSE] 


[ASK IF THEY SAID THEY ONLY OPERATE THE SYSTEM(S) IN S4]: Could you 
provide us with the contact information of an individual who manages either you or other 
refrigeration operations staff. We have a few questions about training and/or 
certifications that we would like to ask them. 


[OPEN-ENDED RESPONSE] 


D.4.10. Survey End 


Thank you very much for all of your valuable time. We know it was a significant investment, 
and we appreciate it. 
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Executive	Summary	
 
The Northwest Energy Efficiency Alliance (NEEA) engaged Cadmus to establish the market 
baseline for super-efficient clothes dryers. These clothes dryers, also known as heat pump class 
clothes dryers, reduce the annual energy use of this second largest energy-using appliance in the 
typical American home by 40% or more. Over the past several years, NEEA has been working to 
bring heat pump class clothes dryers to the United States and transform the market. However, 
before launching a market transformation initiative, it is critical that NEEA has a regional 
baseline for super-efficient dryers in order to determine what impact the initiative may have in 
the marketplace.  
 
The baseline refers to the percentage of the target market that has adopted, and is likely to adopt, 
the efficient measure over a 20-year time horizon (beginning in 2015) in the absence of a NEEA 
initiative or the influence of local utility programs. To create the baseline, Cadmus identified an 
expert panel and collected data from the members using the Cadmus’ online market adoption 
tool. The market adoption tool supports a Delphi process, by which Cadmus relied on the expert 
panel to define their first estimate of market adoption in isolation. Then, in a second round, 
Cadmus provided the panel members an anonymous summary of the panel’s inputs and the 
rationale for each expert’s estimate. Next, the experts reviewed and revised their initial estimates, 
as appropriate, based on other panelists’ estimates and comments. Through this process, Cadmus 
defined a baseline market adoption estimate for this technology.  
 
Key	Findings	
 
The average final estimate of the market adoption for super-efficient dryers was 0% in 2015, and 
31% by 2035 (Figure 1). Over half of the experts (seven of 13) provided relatively similar 
estimates of the baseline market adoption rates. 
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Figure 1. Panel Expert Adoption Curves 


 
 
Panel experts thought super-efficient clothes dryer adoption would be slow in the immediate 
future, but customers would begin adopting at a faster rate by 2020. Three panel experts thought 
adoption would have a substantial market share (over 50%) by 2035. These three experts 
attributed this high market share to advancements in dryer technology and exogenous factors that 
would make the economics favorable, such as federal standards, carbon taxes, and high energy 
prices. 
 
Panel experts who predicted a smaller market adoption concluded that without NEEA and other 
regional actors, such as local utilities promoting and providing financial incentives, super-
efficient clothes dryers would follow a gradual adoption over the next 20 years and would be 
adopted by only about 20% of the market by the end of that period.  
 
In the following sections of this report, Cadmus introduces this study, provides an overview of 
the methodology, and detailed findings from expert panel rounds one and two.  
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1 Introduction	
 
NEEA is engaged in activities in the early stages of an initiative to bring super-efficient clothes 
dryers, also known as heat pump class clothes dryers, to the United States and transform the 
market. In 2010, to facilitate market transformation for this technology, NEEA became a 
founding member of the Super-Efficient Dryer Initiative (SEDI). SEDI is a national coalition of 
utilities and energy efficiency organizations that have a common mission to bring heat pump 
class clothes dryers to the United States. In addition to working with SEDI, NEEA’s Emerging 
Technology Team has conducted the following work on heat pump class clothes dryers to date: 
 


 Collected field data of the real-world energy use and consumer operation settings of 
clothes dryers (metered 100 homes as part of a residential building stock assessment and 
collected detailed operational data from 49 units in a supplemental laundry study);  


 
 Provided data and testimony that was used in updating the federal test procedure to 


incorporate auto termination considerations; 
 


 Provided data and testimony to advocate for revising the Department of Energy’s 
(DOE’s) test procedure for measuring ENERGY STAR® products;1 and 


 
 Created a draft supplemental lab test procedure that uses real-world clothes loads and 


four operational settings to determine dryer energy use. 
 
Prior to fully developing and launching its initiatives, NEEA establishes a market baseline for 
each of its initiatives. Baseline refers to the percentage of the target market that has adopted, and 
is likely to adopt, efficient measures and/or practices over a 20-year time horizon in the absence 
of a NEEA initiative or influence of a local utility program (also known as the pre-initiative 
condition). NEEA uses the market baseline as the basis for measuring the impact of its 
initiatives. In December 2014, NEEA engaged Cadmus to establish the market baseline for 
super-efficient clothes dryers. 
 
To develop a market baseline, Cadmus recruited market experts to estimate the baseline level of 
consumer adoption of super-efficient clothes dryers. Cadmus recruited industry experts who had 
a diverse mix of specialized knowledge to minimize the chance that individual panel members 
would miss significant, but possibly not well-known, market factors when providing their 
estimates. Cadmus also sought panel members with the minimum likelihood of providing biased 
inputs because of potential conflicts of interest.  
 
These experts estimated baseline market adoption under the assumption that no NEEA initiative 
exists, and that no Bonneville Power Administration (BPA), Energy Trust of Oregon, or 
Northwest utility program exists. Cadmus employed the panel of experts to use Cadmus’ online 


                                                 
1 Specifically, the NEEA Emerging Technology Team advocated for placing a limit on drying time and disapproved 
giving credit to manufacturers that include smart grid connectivity in their products. The DOE did revise the 
ENERGY STAR specification to include a limit on drying time. 
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market adoption tool to forecast the market baseline share of a selected product (super-efficient 
dryers in this case) over a 20-year time period. 
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2 Methodology	
 
Cadmus used a panel of experts and Cadmus’ online market adoption tool to define the super-
efficient clothes dryer baseline in the Northwest. This tool supports a Delphi process in which 
the panel of experts defines their first estimate in isolation and submit the estimate along with 
supporting details through the online tool. Cadmus then provides each expert with an anonymous 
summary of the inputs and the accompanying rationale each expert provided for his or her 
estimate. Next, Cadmus encourages the experts to review and revise, as appropriate, their initial 
estimate based on the summary of other panelists’ estimates and comments. The panel members 
then submit their second baseline adoption estimates along with any additional comments. The 
process can be repeated until consensus is reached or panel members no longer revise their 
estimates.  
 
A key aspect of the Delphi process is providing a common understanding of the background, 
situation, and context to all panel experts. Cadmus compiled and provided panel experts with 
well-documented information about current market conditions and NEEA’s involvement with 
this technology to provide a common basis for their estimates.  
 
Cadmus conducted the analysis to estimate the super-efficient clothes dryer baseline market 
share in two rounds. During the first round, experts created their initial market adoption curve 
and provided comments about why they chose the curve. During the second round, the panel 
experts reviewed the input and comments (but not identities) of all panel members. Then they 
had the option to modify their input or stay with their original input. Cadmus ended the process 
after two rounds and consolidated the inputs and comments to estimate the super-efficient 
clothes dryer baseline market share by year over the 20-year forecast. 
 
The following sections detail the expert selection process, the market adoption tool used, and the 
process for estimating the baseline. 
 
2.1 Selecting	the	Panel	of	Experts	
 
Cadmus, with support from NEEA, identified a community of experts with knowledge of various 
key aspects of the heat pump class clothes dryer technologies and market. From the full list of 
market actors, Cadmus cataloged the experts’ backgrounds, roles, and the states in which they 
work or markets with which they are familiar. Cadmus identified 21 individuals, ranging from 
clothes dryer manufacturers to consultants, that have sufficient knowledge of different aspects of 
the white goods market, or that have in-depth knowledge of one or more specific market aspects. 
 
Cadmus contacted these 21 subject matter experts via email and telephone to ask them to 
participate in the study and respond to a short survey describing their background. The 
information requested also helped Cadmus determine whether the experts had a conflict of 
interest that might bias their response (Appendix A).  
 
Table 1 provides the number of experts contacted, surveyed, and participating in each round. 
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Table 1. Number of Experts Contacted, Screened, and Participating in Each Round of Study 
Contacted For Recruitment Took Screening Survey Participated in Round One Participated in Round Two 


21 16 14 13 


 
Each round of the study took just over a month to complete. Cadmus made weekly follow-up 
requests to panel experts to complete their responses.  
 
The final panel included experts with different backgrounds and in different industries. Table 2 
provides the industry background of all panel experts. 
 


 
Table 2. Industry Backgrounds of Panel Experts 


Industry Number of Experts 
White goods association staff or members 3 
Program evaluators and planners 3 
Energy efficiency program implementer 1 
White goods manufacturers 2 
Appliance retailer 1 
Utility staff 1 
Government agency staff 1 
Independent testing staff 1 


 
 
2.2 Market	Adoption	Tool	and	Estimating	the	Baseline	
 
Cadmus’ market adoption tool is web-based and allows experts to manipulate key parameters 
and create curves that represent their views of market adoption for a new technology. Cadmus 
originally developed the tool to collect market adoption estimates from experts for a California 
Public Utilities Commission impact evaluation of building codes and appliance standards. We 
debuted the tool in a 2007 pilot study, and have since enhanced it for use in multiple impact 
evaluations. This tool also supports a Delphi (Linstone 1975) forecasting process. Cadmus has 
customized the tool to support the super-efficient clothes dryer baseline study. 
 
The tool generates a market adoption curve by specifying the parameters of a Bass diffusion 
model (a mathematical model to estimate market adoption based on assumptions about 
underlying market characteristics) in an interactive format. The tool allowed the panel experts to 
forecast the eventual market penetration of the technology and determine the shape of the market 
adoption curve over time by selecting values for parameters associated with consumer behavior. 
The market adoption tool produced a market share forecast over 20 years to provide a baseline 
against which NEEA can measure program impacts. 
 
The tool required panel experts to provide two key parameters: one that represents the degree to 
which consumers as a whole demonstrate “leading” or “innovation” behavior in terms of market 
adoption and one that represents the degree to which consumers demonstrate “following” or 
“imitation” behavior. To select these two parameters, panel experts can adjust a set of two 
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graphical curve-building sliders2 to construct a market penetration curve. The experts use a third 
slider to set their estimate of maximum market penetration. 
 
Using these sliders, each panel expert created a market penetration curve starting in the year 
2015 and extending through 2035 that represented the panelist’s perceptions as a whole. The 
penetration curve shows the trend in the super-efficient clothes dryer market share that would 
occur if regional programs do not support this technology.  
 
At the end of both panel rounds, Cadmus reviewed each expert’s penetration curve and 
comments to determine if they understood the task. We planned to remove any curve if it was 
apparent the expert misunderstood the study objectives, but based on our review of the inputs 
and comments, no panel experts’ responses or curves were deleted from this study. 
 


                                                 
2 A screen shot of the curve-building sliders is provided in Appendix B of this report. The panel experts were able to 
move a toggle on three separate sliders, which in turn would manipulate the market curve. The three sliders 
manipulated the market curve through adjustments to maximum market share, leading behavior, and following 
behavior. 
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3 Key	Findings	
 
This section presents the findings from both panel review rounds, the experts’ comments about 
their estimates, and Cadmus’ recommended final baseline market adoption curve. These results 
represent input from 13 expert respondents who completed both round one and round two market 
adoption curves.  
 
3.1 Round	One	Market	Adoption	Tool	Results	
 
Figure 2 presents the round-one curve responses, with each colored line showing the curve 
estimated by one panel expert. The bold red line represents the average of all experts’ responses. 
 


Figure 2. Round One Market Curve Responses 


 
 
The majority of experts identified a maximum penetration rate between 17% and 33% by 2035. 
Table 3 presents the average market penetration by year for round one, showing an average 
prediction of 28% for super-efficient clothes dryers by 2035. 
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Table 3. Round One Average Market Penetration 
Year Maximum Market Penetration 
2015 0% 
2016 0% 
2017 1% 
2018 1% 
2019 2% 
2020 4% 
2021 5% 
2022 7% 
2023 9% 
2024 11% 
2025 13% 
2026 16% 
2027 18% 
2028 20% 
2029 22% 
2030 23% 
2031 25% 
2032 26% 
2033 27% 
2034 28% 
2035 28% 


 
Cadmus reviewed the experts’ estimates along with their comments to understand their predicted 
market curve and maximum penetration. Respondents who predicted higher penetration (greater 
than 50%) by 2035 commented:  
 


 “Carbon taxes, federal standards, and new, less expensive technologies will largely 
transform the market by 2034.”  


 
 “...the projected adoption curve is based on the European experience, but without any of 


the accelerating factors that caused that market to mature as quickly as it did…”3 


                                                 
3 In general, heat pump class clothes dryers are gaining market share in Europe. However, the sales share varies 
between European countries. Switzerland is leading Europe in the market share of heat pump dryers (at 100% in 
2012), but the adoption rate is also high in Germany, Austria, and Italy (around 40%). In 2012, there were roughly 
90 residential heat pump dryer models from 18 different manufacturers available in the European market. (Topten 
Focus: Heat pump driers: 50% energy saving potential. April 30, 2012. Online at: 
http://www.topten.eu/uploads/File/Topten%20Focus%20HP%20driers%20Apr%2012.pdf) 
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However, respondents who predicted higher maximum penetration (greater than 50%) still 
questioned the market viability of the technology and suggested that certain characteristics would 
slow its adoption:  
 


 “…heat pump water heaters are generally known in this demographic [Northwestern 
United States]. That said, perceptions of lesser performance as well as initial price points 
will limit adoption.” 


 


 “Early cost barriers will slow adoption.” 
 
Respondents who estimated market penetration lower than 15% by 2035 commented:  
 


 “I believe manufacturers and retailers are much less likely to promote ‘super-efficient’ 
clothes dryers without the support of efficiency program partners.”  


 
 “Given the significant price premium of super-efficient clothes dryers and the historical 


lack of efforts to drive clothes dryer efficiency, it seems unlikely that market share 
would reach a level much higher than 15% by 2034 without NEEA's involvement.” 


 
 “…this is an appliance that does not fit the usual U.S. consumer behavioral profile… 


there may be decreases in drying time that will happen but the cost delta is prohibitive of 
any real number without support from programs.” 


 
Respondents who identified a market penetration between 17% and 33% commented:  
 


 “…without NEEA's involvement, I think heat pump dryers would not reach significantly 
high levels of market penetration.” 


 
 “I believe that the deficiencies of a heat pump dryer (speed, fabric wear, cost, etc.) will 


limit maximum adoption.” 
 


 “I think that without utility incentives, customers won't pay the additional incremental 
cost, and then manufacturers will slow production and give up on the product.” 


 
As illustrated by the comments above, many respondents, no matter what market share they 
predicted, believe that without market intervention via a government mandate and/or support 
from programs, heat pump clothes dryer penetration will be limited. Nearly all respondents 
selected a relatively slow initial market penetration during the first seven to 10 years, with an 
average estimate of reaching 10% by 2024. Further, most respondents said the market 
penetration would flatten out by about 2028.  
 
3.2 Round	Two	Market	Adoption	Tool	Results	
 
This section outlines the round two panel experts’ estimated market adoption curves and related 
comments. 
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During round two, the experts reviewed and revised, as they deemed necessary, their initial 
estimates based on other panelists’ curves and comments. Three respondents agreed with the 
average response in round one; four respondents re-estimated their round-one response; and six 
respondents agreed with their round-one curve. As in most cases where Cadmus has applied this 
tool, the estimates converged, producing a consensual group estimate. The round two curve 
responses are presented in Figure 3. 
 


Figure 3. Round Two Market Curve Responses 


 
 
The three respondents who agreed with the round one average mentioned that there was little 
difference between their round one response and the group average. Two of these three noted 
that in the absence of NEEA’s promotional efforts, the average market penetration curve they 
predicted showed relatively limited market penetration by 2035.  
 
Most of the experts identified a maximum market penetration rate between 25% and 31% by 
2035. The average market penetration prediction was 31% by 2035. This is slightly higher than 
the round one average prediction of 28%.  
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Respondents provided comments about their second round predictions. Those experts who 
predicted higher penetration (greater than 50%) by 2035 generally said that outside forces would 
drive the increased demand, and that the market will grow the same as it has for other similar 
products or in similar markets. They commented:  
 


 “Today’s heat pumps are just the start; by 2030 and beyond, we will have much better, 
more efficient, cheaper heat pumps. Technology is advancing quickly, federal standards 
will kick in (look at what happened with water heaters), and carbon taxes will make the 
operating economics favorable.”  


 
 “A 71% market penetration of a dryer that is only 35% more efficient than today’s 


average is a reasonable projection because: (1) after eight years, ‘A’ class dryers have a 
40% share of the European market, and are substantially more than 35% more efficient 
than conventional dryers; (2) the experience with refrigerators has shown that a series of 
incremental improvements can yield large eventual savings, at little or no incremental 
cost, and that potential exists for dryers also; and (3) even for heat pump dryers, the 
pricing we are seeing today is associated with the novelty of the product, not the 
production costs, and will drop steadily.” 


 
 “[I]still feel strongly that we will see a 50% penetration rate in the next 15-20 years as 


energy demand continues to increase, thus putting a spotlight on innovation in this 
category. Performance will need to improve and price points lowered as volumes 
increase.” 


 
Respondents who identified a market penetration less than 25% by 2035 generally said the 
product is not a very good match for the supply or demand side of the U.S. market, commenting:  
 


 “…my take-away was that the crowd [the experts in the panel] was negative on their 
view of market share potential for heat pump technology without outside influences (like 
NEEA) and I think that is spot on. Heat pump dryers are probably not a fit to the U.S. 
market both from a use-case and price point.” 


 
 “I continue to believe that there will be a slow but steady increase in the adoption of heat 


pump dryers with innovators and early adopters.” 
 


Respondents who identified an intermediate level of market penetration between 25% and 31% 
commented:  
 


 “I did choose the average curve for round two, as it is not as steep and I see this would 
be more appropriate in the absence of promotion efforts on the part of NEEA and other 
partners.” 


 
 “I agree with the average response, but I think it will be necessary for NEEA to provide 


significant incentives for heat pump dryers starting this year. I think it will also be 
important for NEEA to work with the CA IOUs [California investor-owned utilities] in 
order to get them to provide incentives in California.” 
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 “The pace of federal standards implementation is such that would it take a long time 


absent market transformation work by NEEA and other organizations to bring a new 
technology like heat pumps to the point where it would be made the basis of a federal 
standard. That is the key reason behind my curve having a shallower slope than the 
average of the group as a whole.” 


 
 “I agree with the group's consensus that without NEEA's (and partners’) involvement, 


the adoption of super-efficient dryers will be quite gradual. I have revised my estimate 
of the market uptake to one-forth from one-third in 20 years without significant 
promotion by utilities. Ideally, this product will be regulated in 20 years; however, for 
that to happen regulators will require evidence of market acceptance and lifecycle cost-
effectiveness, and that is best done through coordinated utility efforts, like the Super 
Efficient Dryer Initiative.” 


 
As shown by comments above and those in round-one responses, many respondents, no matter 
what market share they predicted, commented that without market intervention via a government 
mandate and/or support from programs, heat pump clothes dryer penetration will be limited. 
Nearly all respondents selected a relatively slow initial market penetration during the first seven 
to 10 years, with the average estimate reaching 10% by 2023. Further, most respondents said the 
market penetration would flatten out by about 2030.  
 
3.3 Market	Baseline	Results	
 
This section includes the final mean market adoption curve and Cadmus’ interpretation of the 
results. 
 
Figure 4 presents the final baseline adoption curve, determined using round 2 results. 
 


Figure 4. Final Estimated Market Baseline Adoption Curve (Round Two Average) 
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Table 4 presents the average maximum market penetration by year. 
 


Table 4. Average Maximum Market Penetration 
Year Maximum Market Penetration 
2015 0% 
2016 0% 
2017 1% 
2018 2% 
2019 2% 
2020 4% 
2021 5% 
2022 7% 
2023 10% 
2024 13% 
2025 15% 
2026 18% 
2027 21% 
2028 23% 
2029 25% 
2030 27% 
2031 28% 
2032 29% 
2033 30% 
2034 31% 
2035 31% 


 
The final baseline market adoption curve predicts relatively slow market adoption, with 
penetration reaching 4% in five years and 15% in 10 years. It accelerates somewhat after that, 
reaching 27% in 15 years, then leveling off to reach 31% in 20 years (maximum penetration in 
2035). 
Comments from the expert panel also reinforce the importance of key market transformation 
program elements including:  
 


 Increasing consumer awareness of super-efficient dryers: Most consumers in the United 
States are unaware of heat pump dryers. One expert noted, “There is a ‘price premium’ 
for the technology that can only be overcome with increasing market share.” As part of 
its super-efficient dryer initiative, NEEA could create an awareness and education 
campaign for this technology to help foster consumer adoption.  


 
 Continuing to work with the federal government and interested stakeholders such as 


manufacturers, as well as using efforts like SEDI to design dryer standards and help bring 
this technology to the market. Efforts like SEDI increase the profile of technologies and 
the opportunity to design efficiency standards. As one expert noted, “…regulators will 
require evidence of market acceptance and lifecycle cost-effectiveness, and that is best 
done through coordinated utility efforts, like the Super-Efficient Dryer Initiative.” 
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 Promoting super-efficient dryers with financial incentives: Many experts noted that 
without financial incentives, technology adoption will be slow and result in a lower 
eventual market penetration. Manufacturers and retailers are much less likely to promote 
super-efficient clothes dryers without the support of efficiency program partners. 
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4 Conclusions	and	Recommendations	
 
Cadmus provides the following conclusions and recommendations based on this research and our 
analysis of the results. 
 
4.1 Conclusions	
 
Based on input provided by the expert panel, absent market intervention efforts by NEEA and 
other Northwest organizations, the initial adoption and market penetration of super-efficient 
clothes dryers over the next 20 years will be relatively low. Many of the respondents highlighted 
the importance of NEEA’s and other actors’ actions in accelerating and increasing the eventual 
market penetration of super-efficient clothes dryers over the next 20 years.  
 
Additionally, experts’ comments suggest that it would take a long time (absent market 
transformation work by NEEA and other organizations) to bring heat-pump dryers to a point in 
the market to be the basis of a federal standard. The consensus of experts’ comments also 
suggests that steady progress is required to increase consumer awareness, improve equipment 
performance, and reduce price points as sales volume increases in order to reach higher levels of 
market penetration. 
 
4.2 Recommendations	
 
Cadmus recommends using the final adoption curve estimated in this study as the market 
adoption baseline for super-efficient dryers from which to estimate the impact of NEEA’s 
initiative.  
 







Establishing the Market Baseline for Super-Efficient Clothes Dryers, June 8, 2015 


 Cadmus - 18 - 


5 References	
 
Linstone, Harry A. and M. Turoff. The Delphi Method: Techniques and Applications. Newark, 


NJ: New Jersey Institute of Technology. 2002. Available online: 
http://is.njit.edu/pubs/delphibook/ 


 
Rogers, Everett. Diffusion of Innovations (Fifth Edition). New York: Simon and Schuster, 2003. 
 
Top Ten Focus: Heat pump driers: 50% energy saving potential. April 30, 2012. Online at: 


http://www.topten.eu/uploads/File/Topten%20Focus%20HP%20driers%20Apr%2012.pd
f 


US Energy Information Administration, Residential Energy Consumption Survey, 1980, 1981, 
1984, 1987, 1990, 1993, 1997, 2001, 2005, and 2009. Online at: 
http://www.eia.gov/consumption/residential/ 







Establishing the Market Baseline for Super-Efficient Clothes Dryers, June 25, 2015 


Cadmus - 19 - 


Appendix	A.	Expert	Identification	Online	Survey		
 
Cadmus contacted the 21 experts via email and telephone to ask them to participate in the study 
and to field a short survey to better understand their background and whether they had a conflict 
of interest. The images below are screenshots from the online survey given to panel experts.  
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Appendix	B.	Market	Assessment	Web	Tool	
 
Cadmus recruited a panel of market experts to estimate the baseline level of consumer adoption of super-efficient clothes dryers. The 
experts estimated this baseline under the assumption that no NEEA initiative exists, and no BPA, Energy Trust of Oregon, or utility 
program exists. These experts utilized the Cadmus market adoption tool to forecast the market share of super-efficient dryers over a 
20-year time period, providing a market baseline for measuring program impacts. The screenshots below show the web tool given to 
panel experts.  
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Appendix	C.	Market	Adoption	Input	Detail	
 
Table 5 presents the percentage of market share responses by expert and by year across the two 
rounds. 
 


Table 5. Market Baseline Expert Input Detail 


Expert 
Round 1 Round 2 


2015 2025 2035 2015 2025 2035 


1 0% 9% 10% 0% 9% 10% 


2 0% 16% 69% 0% 16% 69% 


3 0% 6% 11% 0% 11% 17% 


4 0% 13% 23% 0% 13% 23% 


5 0% 30% 50% 0% 30% 50% 


6 0% 14% 16% 0% 12% 16% 


7 0% 20% 60% 0% 20% 60% 


8 0% 26% 33% 0% 11% 24% 


9 0% 2% 14% 0% 9% 30% 


10 0% 2% 4% 0% 19% 30% 


11 0% 20% 33% 0% 19% 30% 


12 0% 11% 20% 0% 11% 20% 


13 0% 5% 25% 0% 19% 30% 
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Executive Summary 
 


As part of the Northwest Energy Efficiency Alliance’s (NEEA) current long-term monitoring 


and tracking (LTMT) efforts on commissioning, Cadmus collected data on market activities and 


trends related to building commissioning in the Pacific Northwest for 2014 to guide the update of 


NEEA’s key assumptions that drive energy savings forecasting and reporting.  


Cadmus conducted an online survey of commissioning providers to gather square-footage data 


on 2014 commissioning projects. The survey generated 39 completed responses, achieving a 


response rate of 35%. Cadmus received 17 more responses about project square footage than in 


2013 (an increase of over 75%), lending a higher level of reliability to the results. 


Table 1 provides a summary of Cadmus’ findings and recommendations to NEEA for updating 


key Alliance Cost Effectiveness (ACE) Model assumptions for Cx.   


Table 1. LTMT Recommendations for ACE Model Key Indicators: Cx 


State 
Commissioned Space   


(sq. ft.) 


Commercial New 


Construction Floor Area 


(sq. ft.) 


Market 


Penetration 


Idaho 856,308 3,756,200 23% 


Montana 794,779 2,060,825 39% 


Oregon 7,199,634 13,959,850 52% 


Washington 16,950,747 30,041,975 56% 


Total 25,801,468 49,818,850 52% 


Notes: Floor area sourced from Dodge; commissioned space sourced from online survey of providers (n=39) 


Table 2 contains Cadmus’ recommendations for existing building commissioning (RCx, ReCx, 


and OCx). Though Cadmus researched two sources for existing building floor area, or, market 


size, Table 2 shows floor area and corresponding market penetration using the 2014 Commercial 


Building Stock Assessment (CBSA) database, per the recommendation that NEEA use this 


source for the 2014 ACE Model assumptions. 


Table 2. LTMT Recommendations for ACE Model Key Indicators: RCx, ReCx, OCx 


State 
RetroCommissioned 


Space   


(sq. ft.) 


ReCommissioned 


Space (sq. ft.) 


Ongoing 


Commissioned 


Space (sq. ft.) 


Commercial 


Existing 


Building Floor 


Area 


(sq. ft.) 


Total Market 


Penetration 


Idaho 378,533 1,455,386 


 


246,947 


 


277,520,204 0.75% 


Montana 1,963,230 1,282,214 


1282214 


86,171 


 


241,278,586 1.38% 


Oregon 5,244,716 6,693,449 


 


1,766,511 


 


902,390,465 1.52% 


Washingto


n 
3,963,826 22,160,723 


 


458,271 


 


1,558,742,105 1.71% 


Total 11,550,305 31,591,771 


 


2,557,901 


 


2,979,931,360 1.53% 


Notes: Market penetration reflects combined totals of RCx, ReCx, and OCx. Floor area sourced from CBSA; 


commissioned space sourced from online survey of providers (n=39) 
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Comparison to Historical LTMT Studies 


The market size of new buildings in the Northwest increased by over 29 million square feet 


compared to 2013, reflecting a stronger and recovering commercial new construction market in 


the region. Generally speaking, Cx activities grew at a rate similar to that of the new construction 


market across the region, maintaining a market penetration rate of 52% compared to 56% in 


2013 and 54% in 2012.  


Existing building commissioning (RCx, ReCx, and OCx) activity in 2014 was more variable 


when compared to prior years. RCx and OCx activity decreased, while ReCx grew substantially. 


Table 3 shows the change in square footage for each type of commissioning from 2013 to 2014.    


Table 3. Commissioning Square Footage 2013-2014 Comparison 


Commissioning 


Type 


2013 Commissioned 


Space (sq. ft) 


2014 Commissioned 


Space (sq. ft) 
Percent Change 


Cx 11,629,876 25,801,468 122% 


RCx 19,472,629 11,550,305 -40% 


ReCx 4,871,318 31,591,771 549% 


OCx 4,151,000 2,557,901 -38% 


Source for historical data: Cadmus, 2014 


Future Research 


Cadmus asked the following topics in the survey to help improve future data collection and 


analysis.  


 Construction Lag Adjustment 


To account for the long duration between construction start and completion, Cadmus applied a 


nine-month lag to the Dodge data, which represents construction starts. Survey respondents 


reported an average construction phase of 12 months for medium-size projects and 18 months for 


large projects.
1
 


 Out of-State Providers 


Respondents to the survey (commissioning providers in the Northwest) estimated that firms 


outside the Northwest conducted 36% of the square footage of Cx and RCx in the Northwest. 


Conclusions and Recommendations 


 The analysis could be underreporting commissioning activity because of the presence and 


activities of commissioning firms not based in the Northwest. Cadmus constructed the 


population of commissioning providers to include only those based in a Northwestern 


state, and as such, the analysis did not include firms outside the region when 


                                                 
1
 Cadmus defined building sizes as follows: Small buildings: less than 20,000 square feet; Medium buildings: 


20,000 square feet to less than 100,000 square feet; Large buildings: 100,000 sq. ft. and greater. 
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extrapolating results to the population. Cadmus recommends that NEEA explore the issue 


of out-of-region firm activity in upcoming LTMT studies by attempting to contact these 


firms in future surveys.  


 Market conditions cannot explain the extremely large growth in ReCx activity (a growth 


of 529% over 2013’s square footage). Data show that one firm was responsible for the 


vast amount of ReCx activity in each stage and is likely skewing the data. Because this 


firm reported no RCx activity at all, it is possible that there was some confusion between 


the two types of existing building commissioning. Commissioning providers may not be 


aware of the distinction between the different types of existing building commissioning, 


or may be aware of the distinction yet not track them for practical reasons.
2
 Cadmus 


recommends that future surveys include questions to gain more knowledge about how the 


market interprets the terminology that NEEA is using. Cadmus can also place follow-up 


calls to confirm that the respondent attributed the square feet to the correct category. 


Cadmus recommends that NEEA field the survey as early as possible in January to allow 


for ample time for thorough data analysis, follow-up, and adjustments in time for final 


assumptions by mid-February. 


 Comparisons between CoStar and CBSA show that the market size for existing buildings 


in all four Northwestern states is likely larger than was previously thought. The 2014 


CBSA data indicated an existing building market size 31% larger than the 2014 CoStar 


data. Because of the more comprehensive sourcing and improved representation of the 


region, Cadmus recommends that NEEA use estimates of market penetration based on 


CBSA for the 2014 ACE Model assumptions and for future LTMT studies. 


 The nine-month adjustment that Cadmus and NEEA applied to Dodge data to obtain the 


market size of newly constructed buildings is likely underestimating the average duration 


of commercial new construction projects. Cadmus recommends that in future LTMT 


studies, NEEA apply at least a 12-month lag to new construction starts from Dodge to 


improve the estimate of the market size for new buildings. (In other words, use the prior 


year’s data for market size). For a more accurate adjustment, NEEA could apply a lag 


weighted by the proportion of small, medium, and large buildings in the market, if data 


are available from CBSA or other sources.  Cadmus recommends using the parameters 


show in Table 4. 


Table 4. Average Construction Phases by Building Size 


Building Size (Square Feet) Average Construction Phase Duration 


< 20,000 7 months 


20,000 to < 100,000 12 months 


100,000 and greater 18 months 


Source: 2014 online survey 


 


                                                 
2
 Cadmus provided the definitions in the survey. 
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1 Introduction 
 


From 1998 to 2004, the Northwest Energy Efficiency Alliance (NEEA) administered an 


initiative seeking to transform the building commissioning market in the Pacific Northwest. 


NEEA’s goal was to make commissioning standard practice in public buildings and to create a 


standardized professional certification body for commissioning providers. Through the initiative, 


NEEA supported the adoption of state and local commissioning policies in public buildings, and 


created and fostered the Building Commissioning Association (BCA). To assess the outcomes of 


the initiative, NEEA began tracking market activities and trends related to commissioning in 


2005 through its long-term monitoring and tracking (LTMT) efforts. LTMT efforts include 


primary and secondary data-collection activities on market characterization, commissioning 


providers, and policy.  


NEEA has conducted LTMT efforts every two years since 2005. NEEA uses the data collected 


from the LTMT efforts to review and update the key assumptions that underlie the Alliance Cost 


Effectiveness (ACE) Model for commissioning. NEEA selected Cadmus to update the square-


footage estimates for 2014. Cadmus collected and reviewed data for the ACE Model assumptions 


(shown in Table 5) regarding 2014 commissioning activity in the Northwest. 


Table 5. LTMT Data Collection Objectives 


Assumption Description 


Number of Commissioning Providers Estimated number of certified and uncertified commissioning providers, 


by state and type of commissioning 


Square Footage of Demolitions Estimated square feet of demolished commercial building space in 2014 


by state 


Market Size Estimated square feet of new and existing building space in 2014 by state 


Market Penetration Estimated square feet of Cx, RCx, ReCx, and OCx activity in 2014 by 


state 
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2 Methodology 
 


Table 6 provides a summary of the methodology for each of NEEA’s three objectives. In later 


sections of this report, Cadmus discusses details about the steps taken to arrive at the results. 


Table 6. LTMT Data Collection Methodology 


Objectives  Task Population 
Target 


Sample Size 


Achieved 


Sample Size 
Data Source for Task 


Market Size: Square 


footage of new and 


existing buildings in 


2014 by state 


Secondary 


research 
N/A N/A N/A 


CoStar, Dodge, and 


Commercial Building 


Stock Assessment (CBSA) 


data provided by NEEA 


Market Penetration: 


Square footage of 


commissioned 


building space (new 


and existing) in 2014 


by state 


Online 


survey for 


providers 


111 


certified; 93 


uncertified 


50 certified 39 certified 


Square-footage values 


obtained from certified 


commissioning providers. 


Provider contact 


information gathered 


online   


Number of certified 


and uncertified 


commissioning 


providers by state 


Online 


survey for 


providers 


111 


certified; 93 


uncertified 


50 certified 39 certified 


Number of certified 


professionals determined 


by review of certification 


bodies (see note). Number 


of uncertified providers 


obtained from survey with 


commissioning providers  


Notes: Sample size meets 85% confidence with 10% precision. 


Population based on professionals certified with one or more of the following: the Building Commissioning 


Association (BCA); AABC Commissioning Group (ACG); American Society of Heating, Refrigerating, and Air-


Conditioning Engineers (ASHRAE); Associations of Energy Engineers (AEE); and the National Environmental 


Balancing Bureau (NEBB).  


Population and sample refer to individual providers not firms. 


 


Cadmus designed and administered the online survey with providers using Qualtrics software. 


Cadmus’ target was to complete a sample of 50 online surveys to obtain a 90/10 confidence and 


precision level. After e-mailing the survey to the identified population, Cadmus tracked the 


progress, sent reminder emails, and made follow-up calls to increase the response rate. The 


survey was open for two weeks. At the end of the study, 39 respondents completed the 


questionnaire and provided Cadmus with square footage of their 2014 commissioning projects. 


While this was short of the target, it exceeded the number of respondents who provided Cadmus 


with data in 2013 (n=22), thus increasing the confidence of this year’s findings. Appendix 6.2 


provides the survey instrument.  







 


Cadmus - 6 


3 Findings 


In this section, Cadmus presents the results of the research based on the four objectives shown in 


Table 5. 


3.1  Number of Commissioning Providers 


For 2014, Cadmus found 111 certified and 93 uncertified commissioning providers in the 


Northwest, for a total of 204 professionals who worked on a commissioning project.  


3.1.1 Certified Providers 


The estimated population of certified commissioning providers in the Northwest in 2014 was 111 


individuals representing 58 unique firms. To determine this number, Cadmus conducted Internet 


research of commissioning certification organizations and verified the information collected 


through an online survey.  


Cadmus constructed the population of certified commissioning providers using providers listed 


on the following commissioning certification organizations’ websites: 


 BCA 


 AABC Commissioning Group (ACG) 


 American Society of Heating, Refrigerating and Air Conditioning Engineers (ASHRAE) 


 Association of Energy Engineers (AEE) 


 National Environmental Balancing Bureau (NEBB) 


After compiling an initial population of 159 providers, Cadmus completed three rounds of 


population refinement, as described below and shown in Table 7: 


1. Removed 10 providers who appeared multiple times in the population because they were 


certified through more than one organization;  


2. Removed 11 providers who do not perform commissioning in the Northwest (discovered 


during Internet research to obtain provider phone numbers and addresses); and  


3. Removed 28 providers’ poor contact information and/or providers who no longer perform 


commissioning (discovered during the follow up phone calls with providers). Table 7 


contains the final population of providers by state. 
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Table 7. Population of Certified Commissioning Providers by State 


State 
Original Population of 


Providers 


Population of Providers 


after Removing Duplicates 


Population of 


Providers after 


Internet Research 


Final Population 


after Survey 


Activity 


Washington 96 90 86 72 


Oregon 45 43 37 26 


Montana 7 5 5 4 


Idaho 11 11 10 9 


Total 159 149 138 111 


Note: The final population of 111 providers represents 58 unique firms. 


 


3.1.2 Uncertified Providers 


To find the number of uncertified providers, Cadmus used the data reported in the completed 


online surveys (n=39). On average, survey respondents reported that 2.7 out of 4.9 


commissioning employees were certified, indicating that 55% of the commissioning provider 


population is certified. By assigning 55% as the proportion representing the 111 certified 


providers, Cadmus calculated the total number of commissioning providers in the population, 


and thus arrived at the number of uncertified providers by subtracting certified providers from 


the total. Table 8 shows the population of certified and uncertified providers. 


 


Table 8. Population of Certified and Uncertified Providers 


Population of Certified Providers 
Population of Uncertified 


Providers 
Total Population of Providers 


111 93 204 


55% 45% 100% 


Source: Internet research; Q4. How many people does your firm employ who work on commissioning projects? n=38; Q5. Of this 


group, how many people hold individual professional commissioning certifications? Use your best guess. n=38. 


 


3.1.3 Commissioning Certification Type 


All 39 providers who participated in the survey held a commissioning certification. The top three 


associations were BCA (56%), ACG (26%), and NEBB (21%). The proportion of providers 


holding a BCA certification increased in 2014 from the 2013 survey, which reported 35%. 


Cadmus also asked providers about firm-level commissioning certifications. Half of the surveyed 


providers (51%) reported that their firm holds a commissioning certification. Of the firms that 


hold a commissioning certification, respondents most frequently cited holding BCA’s (40%) and 


NEBB’s Building Systems Commissioning (40%) certifications.  
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3.2  Market Size 


NEEA requires estimates of the total existing and new commercial building floor area by state in 


2014 to determine market penetration of commissioning activity. New commercial building 


square footage is the source for Cx market size, and existing commercial building square footage 


is the source for RCx, ReCx, and OCx market size. 


As in prior years, Cadmus used different data sources to determine the market size of existing 


and new commercial building space. To determine the existing commercial building space in 


each state, NEEA provided Cadmus with two datasets: an extract from the CoStar database and 


the 2014 Northwest Commercial Building Stock Assessment (CBSA) data. Both provide 2014 


annual square-footage estimates for each state and year. This is a deviation from last year’s 


methodology, in which Cadmus only considered CoStar data, since the CBSA data was 


unavailable at that time. 


To determine new building commercial space in each state, NEEA provided Cadmus new 


construction starts square-footage estimates from Dodge Data and Analytics (Dodge) for 2013 


and 2014. To be consistent with last year’s methods, Cadmus lagged the construction start data 


by nine months to account for the long duration between construction start and completion.
3
 For 


example, the 2014 new building square-footage estimate consists of 75% of the new construction 


starts square footage from 2013 and 25% from 2014. Cadmus adjusted this lagged value by 


removing the square footage of parking garages each year because parking garages are typically 


not commissioned. 


Table 9 shows the market size for new and existing buildings. Both new and existing building 


market size grew from 2013 (Cadmus, 2014); new construction more than doubled with an 


increase of over 29 million square feet across the region.
 
 


Table 9. 2014 Estimated Market Size by State 


State 
New Construction Floor 


Area (sq. ft) (Dodge) 


Existing Building 


Floor Area (sq. ft.) 


(CoStar) 


Existing Building 


Floor Area (sq. ft.) 


(CBSA) 


Idaho 3,756,200 260,130,003 277,520,204 


Montana 2,060,825 79,838,925 241,278,586 


Oregon 13,959,850 725,336,586 902,390,465 


Washington 30,041,975 1,210,421,187 1,558,742,105 


Total 49,818,850 2,275,726,701 2,979,931,360  


Sources: Dodge, CoStar, CBSA. 


Comparing the CoStar and CBSA data shows large differences in their datasets. Across the 


region, the 2014 CBSA data reported an existing building market size that was 31% larger than 


                                                 
3
 The size of the market at building completion is the correct metric to use for commissioning activity. 
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the 2014 CoStar data. The greatest difference between the two sources was in Montana; section 


3.4.5 of this report discusses what these differences mean for existing building commissioning 


market penetration. 


The contrasts in market size estimates between CoStar and CBSA are likely due to different 


purposes of each tool, and thus, differences in square-footage estimation methodology. CBSA is 


intended to be representative of all commercial buildings in the region, developed from a 


regionally weighted sample. CoStar is a real estate tool that inventories all buildings for sale or 


lease. According to NEEA staff familiar with the tool, CoStar estimates can be very precise for 


some markets, but unreliable in others, and is not designed to be representative of all buildings. 


CoStar data was one of several data sources that researchers used to calculate CBSA square-


footage data (Navigant, 2014), and this more inclusive data sourcing is likely the reason for 


larger CBSA market size estimates.
4
     


3.3  Square Footage of Demolitions 


NEEA requires estimates of demolished square feet for the ACE Model. To calculate the square 


feet of demolished building space, Cadmus sought to apply the same method used in 2012 and 


2013 (Cadmus, 2014). This method used data from CoStar and Dodge and relied on the 


following assumption and formula: 


The difference between the existing commercial building space at the end of year y and 


the existing commercial building space at the end of year y-1 is equal to the new 


construction in year y minus the buildings that were demolished in year y. 


Equation 1. Demolished Square Feet 


𝐷𝑒𝑚𝑜𝑆𝑞𝐹𝑡y = 𝐸𝑥𝑖𝑠𝑡𝑖𝑛𝑔𝑆𝑞𝐹𝑡y-1 + 𝑁𝑒𝑤𝐶𝑜𝑛𝑠𝑡𝑟𝑆𝑞𝐹𝑡y− 𝐸𝑥𝑖𝑠𝑡𝑖𝑛𝑔𝑆𝑞𝐹𝑡y 


Where: 


 DemoSqFty: Demolition square footage in year y 


 ExistingSqFty: Existing commercial building square footage in the fourth quarter of year 


y (from CoStar) 


 ExistingSqFty-1: Existing commercial building square footage in the fourth quarter of year 


y-1 (from CoStar) 


 NewConstrSqFty: New construction starts (lagged 9 months) square footage in year y 


(from Dodge) 


After applying this formula to arrive at 2012 and 2013 demolished building space, Cadmus 


calculated a demolition rate (DemoSqFty / ExistingSqFty) of 0.63%.   


In 2014, the formula above was not applicable because the difference in existing building space 


between 2013 and 2014 was greater than the 2014 new construction square-footage values 


(Table 10). Theoretically, the difference between the two years should be less than the 2014 new 


                                                 
4
 NEEA developed the population frame using the following databases: CoStar, Commercial Building Inventory, 


Dodge, American Hospital Directory, and the Integrated Postsecondary Education Data System.  
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construction square-footage values assuming some buildings were demolished. Cadmus 


attributed this to the difference in data sources. Cadmus sourced existing building square footage 


from CoStar and new building square footage from Dodge (lagged by nine months to account for 


the construction phase). Table 10 shows square feet of demolished building space, which 


Cadmus calculated using the formula presented in Equation 1.  


Table 10. 2014 Demolished Square-Footage Calculation Using CoStar and Dodge Data 


State 
Existing Building Sq. Ft. 


2013 


New Construction   


Sq. Ft. 2014 


Existing Building 


Sq. Ft. 2014 


Demolished 


Sq. Ft. 


Idaho 254,479,670 2,525,625 260,130,003 -3,124,708 


Montana 74,805,821 1,500,600 79,838,925 -3,532,504 


Oregon 706,429,528 9,254,075 725,336,586 -9,652,983 


Washington 1,186,487,361 17,909,150 1,210,421,187 -6,024,676 


Note: New construction values do not include apartments in order to be consistent with CoStar data. Values reflect a 


nine-month lag. Sources: Existing square feet: CoStar.  New Construction square feet: Dodge 


Because of the discrepancies between the two data sources that resulted in a negative estimate of 


demolished square feet, Cadmus applied last year’s demolition rate of 0.63% to the existing 


building market size. Table 11 contains the 2014 demolished square footage according to CoStar 


and CBSA estimates of existing square feet. 


Table 11. 2014 Demolished Square Feet Using CoStar and CBSA Data 


State 
Existing Sq. Ft. 2014 - 


CoStar 


2012-2013  


Demolition Rate 


2014 Demolished Sq. 


Ft. - CoStar 


Idaho 260,130,003 0.63% 1,638,819 


Montana 79,838,925 0.63% 502,985  


Oregon 725,336,586 0.63% 4,569,620 


Washington 1,210,421,187 0.63% 7,625,653  


State 
Existing Sq. Ft. 2014 - 


CBSA 


2012-2013  


Demolition Rate 


2014 Demolished Sq. 


Ft. - CBSA 


Idaho 277,520,204 0.63% 1,748,377 


Montana 241,278,586 0.63% 1,520,055 


Oregon  902,390,465 0.63% 5,685,060 


Washington 1,558,742,105 0.63% 9,820,075 


Sources: CoStar; 2014, Cadmus. 


3.4  Market Penetration 


For this objective, NEEA requested that Cadmus determine the market penetration by state and 


commissioning type.
 
Cadmus determined commissioning market penetration by collecting 


commissioning firms’ estimates of the square feet of commissioning they performed in 2014 by 


state and commissioning type.    
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Cadmus’ market penetration methodology involved the following steps: 


1. Collect commissioning square footage from providers via the online survey. 


2. Determine the firm population by state and commissioning type. 


3. Extrapolate the sample data collected to the firm population to arrive at total square feet 


of commissioned space in all states. 


4. Adjust values according to respondent’s self-reported data accuracy estimates. 


5. Calculate market penetration by state and commissioning type. 


3.4.1 Online Survey 


Cadmus created an online survey using the survey software Qualtrics. For each state, the survey 


asked respondents to report the size (in square feet) of the Cx, RCx, ReCx and OCx projects that 


their firm completed in 2014.
5
   


Table 12 compares the provider and firm population and the number of completed online 


surveys. 


Table 12. Commissioning Provider and Firm Data-Collection Sample 


Unit Population 
Number of 


Completed Surveys 


Provider 111 39 


Firm 58 35 


Source: Internet research; online survey. 


As Table 12 illustrates, Cadmus found some overlap in firms that submitted data. Specifically, 


more than one individual from three firms each submitted square-footage information on behalf 


of his/her firm. In two cases, the data submitted by multiple individuals were the same. Cadmus 


removed the duplicate data so it would not be counted twice in the analysis. For the other two 


firms, Cadmus contacted respondents by e-mail to inquire which values to use and made 


adjustments according to respondents’ instructions.   


3.4.2 Firm Population by State and Commissioning Type 


Cadmus determined that 58 unique firms with certified professionals performed commissioning 


in the Northwest in 2014 (see section 3.1 of this report). However, not all of the firms perform 


commissioning in each of the four states, and not all of the firms perform each of the four types 


of commissioning. This level of detail is necessary to extrapolate square-footage values obtained 


through the survey to the population and generate total estimates of square feet of commissioned 


space by state and type. 


                                                 
5
 The survey also gave an option for respondents to report zero square feet. 
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Cadmus counted the number of firms who provided square-footage values for each state and 


commissioning type via the online survey (Table 13). Next, Cadmus calculated these counts as a 


percentage of the total sample (n=35).   


Table 13. Count and Percentage of Firms Responding to Survey by State and 


Commissioning Type 


State Cx Firms RCx Firms ReCx Firms Ocx Firms 


 Count Percentage Count Percentage Count Percentage Count Percentage 


Idaho 6 17% 5 14% 3 9% 3 9% 


Montana 4 11% 4 11% 2 6% 1 3% 


Oregon 10 29% 11 31% 7 20% 5 14% 


Washington 21 60% 11 31% 7 20% 5 14% 


Note: Respondents could submit data on more than one commissioning type and state, so totals exceed the 


sample size (n=35 firms). 


To generate an estimate of the population of firms by state and commissioning type, Cadmus 


applied the percentages listed in Table 13 to the population of unique firms (n=58). Table 14 


contains the final population by state and type. 


Table 14. Total Population of Firms by State and Commissioning Type 


State Cx Population RCx Population ReCx Population OCx Population 


Idaho 10 8 5 5 


Montana 7 7 3 2 


Oregon 17 18 12 8 


Washington 35 18 12 8 


 


3.4.3 Extrapolation of Sample Data to Population 


To extrapolate the sample square footage to the population of firms in each state and 


commissioning type, Cadmus applied the following formula: 


  Equation 2. Extrapolation 


𝑁𝐶𝑥𝑆𝑞𝐹𝑡s,t =
∑ 𝐶𝑥𝑆𝑞𝐹𝑡s,t𝑛
𝑓=1


𝑛s,t
× 𝑁s,t 


Where: 


 s: State (ID, MT, OR, or WA) 


 t: Commissioning type (Cx, RCx, ReCx, or OCx) 


 f: Commissioning firm 


 Ns,t: Number of firms in the population in state s and commissioning type t (from Table 


14)  


 ns,t: Number of firms in the sample in state s and commissioning type t (from Table 13)  
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 CxSqFts,t: Commissioning square feet reported by firm f for state s, and commissioning 


type t 


 NCxSqFts,t : Total commissioning square feet for state s and commissioning type t 


Table 15 contains the original extrapolated square-footage values prior to adjustment. 


Table 15. Non-Adjusted Commissioning Square-Footage Values by State and 


Commissioning Type 


State Cx RCx ReCx OCx 


Idaho 902,729 408,486 2,742,571 292,651 


Montana 878,945 2,366,519 2,527,143 107,714 


Oregon 7,882,502 5,598,458 8,097,214 1,857,723 


Washington 17,425,527 4,198,811 25,973,229 505,400 


 


3.4.4 Adjustments  


In a change from last year’s methodology, this year Cadmus asked respondents to report an 


estimate of accuracy with each square-footage value that they submitted, to provide more insight 


into how precise the estimates are. Specifically, the survey contained a question for each state 


and commissioning type that asked, “If any of your above square-footage values were estimates, 


please help us understand how much variance there may be from the actual square feet. Please 


estimate how accurate the value that you provided is.” The survey contained a drop-down menu 


with a range of choices from 0% to 100%, in 5% increments. 


Accuracy estimates ranged from 50% to 100%. On average, accuracy tended to be higher for 


Washington and Oregon square-footage values, and the highest for Cx (Table 16).
6
    


Table 16. Average Accuracy Estimates by State and Commissioning Type 


State Cx RCx  ReCx  OCx  
Average by 


State 


Idaho 96% 92% 73% 87% 87% 


Montana 91% 89% 73% 80% 83% 


Oregon 90% 81% 89% 93% 88% 


Washington 88% 89% 88% 95% 90% 


Average by Type 91% 88% 81% 89%   


Source: Online survey, n=39 


Prior to applying any adjustments, Cadmus examined the square footage results to determine 


their reasonableness. That is, Cadmus assessed whether square-footage values and market 


penetration estimates aligned with prior year estimates, and where any major differences 


occurred. The largest discrepancy was a very high estimate of square feet of 2014 
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 Table is for illustration only. Cadmus did not calculate adjusted square-footage values using averages.  
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recommissioned space compared with historical activity (this is discussed in detail in section 


3.5). In this case, Cadmus applied a downward adjustment to the ReCx values, using survey 


respondents’ accuracy estimates. After discussions with NEEA, Cadmus decided to apply a 


downward adjustment to all values to maintain consistency across methods, and to provide 


NEEA with the most conservative estimate of market activity. 


Cadmus adjusted response according to the respondent’s estimate and then calculated new totals. 


Cadmus then extrapolated the new values to the population using the method in Section 3.4.3. 


Table 17 contains the final, adjusted square-footage values, along with the percent change from 


the original to the adjusted value. The adjustment affected ReCx square footage most 


dramatically, reducing square footage by an average of 32%. This is because respondents 


reported the lowest amount of accuracy for ReCx square feet. One respondent, who reported over 


one million square feet of recommissioned space in both Montana and Idaho, estimated that the 


values were only 50% accurate, leading to a large downward adjustment for those states.    


Table 17. Adjusted Commissioning Square Footage Values by State and Commissioning 


Type 


State Cx (Sq. Ft) 
Percent 


Change 


RCx (Sq. 


Ft)  


Percent 


Change 


ReCx (Sq. 


Ft)  


Percent 


Change 


OCx (Sq. 


Ft)  


Percent 


Change 


Idaho 856,308 -5% 378,533 -7% 1,455,386 -47% 246,947 -16% 


Montana 794,779 -10% 1,963,230 -17% 1,282,214 -49% 86,171 -20% 


Oregon 7,199,634 -9% 5,244,716 -6% 6,693,449 -17% 1,766,511 -5% 


Washington 16,950,747 -3% 3,963,826 -6% 22,160,723 -15% 458,271 -9% 


Average 


Change 
  -7%   -9%   -32%   -12% 


 


3.4.5 Market Penetration by State and Commissioning Type 


Cadmus calculated market penetration by dividing commissioning activity by market size.  


Table 18 shows the Cx market size, activity, and penetration by state. Cadmus sourced market 


size from Dodge as discussed in section 3.2. Cx activity represents adjusted square-footage 


values and Cadmus calculated using the method and formula described in the previous sections.   


Not surprisingly, the market penetration for Oregon and Washington was higher than Idaho and 


Montana, reaching above 50% of all new buildings. As Cadmus discussed in the 2014 ACE 


Model report (Cadmus 2014), high penetration in Washington is likely a result of commissioning 


requirements embedded in the state’s building code. In Oregon, commissioning is required for 


public buildings only.   
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Table 18. New Building Commissioning (Cx) Square Footage, Market Size, and Market 


Penetration 


State 
Commissioned Space   


(sq. ft.) 


Commercial New 


Construction Floor Area 


(sq. ft.) 


Market 


Penetration 


Idaho 856,308 3,756,200 23% 


Montana 794,779 2,060,825 39% 


Oregon 7,199,634 13,959,850 52% 


Washington 16,950,747 30,041,975 56% 


Total 25,801,468 49,818,850 52% 


 


Table 19 contains market size, activity, and penetration for all types of existing building 


commissioning: RCx, ReCx, and OCx. For this task, Cadmus compared penetration using two 


different estimates of market size: CoStar and CBSA. In general, because CBSA suggests a 


larger market size, market penetration is lower using this data source. On average, however, the 


penetration differences between the two sources were not significant because of the relatively 


low amount of existing building commissioning. The largest difference is in Montana, where the 


CoStar estimate of existing building square footage is approximately one-third that of CBSA’s 


value. This leads to a greater difference in market penetration for RCx and ReCx for that state.  
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Table 19. Existing Building Commissioning (RCx, ReCx, and OCx) Square Footage, 


Market Size, and Market Penetration 


State 
Commissioned  


Space (sq. ft.) 


Existing 


Building Floor 


Area 


(sq. ft.)- CoStar 


Existing 


Building Floor 


Area 


(sq. ft.) - CBSA 


Market 


Penetration 


-CoStar 


Market 


Penetration 


-CBSA 


RCx 


Idaho 378,533 260,130,003 277,520,204 0.1% 0.1% 


Montana 1,963,230 79,838,925 241,278,586 2.5% 0.8% 


Oregon 5,244,716 725,336,586 902,390,465 0.7% 0.6% 


Washington 3,963,826 1,210,421,187 1,558,742,105 0.3% 0.3% 


Total 11,550,305 2,275,726,701 2,979,931,360 0.5% 0.4% 


ReCx 


Idaho 1,455,386 260,130,003 277,520,204 0.6% 0.5% 


Montana 1,282,214 79,838,925 241,278,586 1.6% 0.5% 


Oregon 6,693,449 725,336,586 902,390,465 0.9% 0.7% 


Washington 22,160,723 1,210,421,187 1,558,742,105 1.8% 1.4% 


Total 31,591,771 2,275,726,701 2,979,931,360 1.4% 1% 


OCx 


Idaho 246,947 260,130,003 277,520,204 0.1% 0.1% 


Montana 86,171 79,838,925 241,278,586 0.1% 0.0% 


Oregon 1,766,511 725,336,586 902,390,465 0.2% 0.2% 


Washington 458,271 1,210,421,187 1,558,742,105 0.0% 0.0% 


Total 2,557,901 2,275,726,701 2,979,931,360 0.1% 0.1% 


3.5 Comparison to Previous LTMT Market Penetration Estimates 


This section contains a discussion of how 2014 commissioning activity compares to previous 


LTMT estimates.  Appendix 6.1 contains tables for each commissioning type with 2012-2014 


market size, market activity, and market penetration values by state.    


3.5.1 Commissioning (Cx) 


Figure 1 provides a summary of how new building market size and commissioning market 


penetration have changed over time.  
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Figure 1. Historical (2007–2013) and 2014 New Building Market Size and Cx Penetration 


Estimates in the Northwest 


 


Historical sources: Navigant, 2010; Navigant, 2012; Cadmus, 2014 


Total new building construction and commissioning activity in 2014 grew significantly 


compared to the trends from the past three years, reflecting the ongoing recovery of the 


commercial real estate market (new construction floor area grew by 141% and new building 


commissioning grew by 122% compared to 2013).  The penetration rate for the commissioning 


of new buildings aligns well with the trend from the past two years, with rates just over 50% 


across all four states.    


At the state level, penetration levels were generally in line with prior-year findings. Idaho 


commissioning activity grew the most, with market penetration growing from 14% in 2013 to 


23% in 2014. In Washington, square feet of commissioned space grew along with the 


commercial new construction market, but not at the same rate. Though overall activity increased 


over past years, market penetration dropped from 70% in 2012 and 2013 to 52% in 2014.  


3.5.2 Retrocommissioning (RCx) 


Figure 2 presents a summary of how Cadmus’ 2014 estimate for RCx square footage compares 


to previous LTMT estimates. The previous five years of LTMT estimates show the RCx market 


activity increased on average of 3.6% annually compared to a sharp decrease in overall market 


activity in 2014 of over 40% from 2013. 
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Figure 2. RCx Annual Growth (Square Feet), 2007–2014 


 


Historical sources: Navigant, 2010; Navigant, 2012; 2014 Cadmus Evaluation of ACE Model 


Assumptions 


Overall RCx market penetration declined by 0.4% to 0.5% according to CoStar or CBSA, 


respectively. On a state level, it is evident that a large drop in Washington RCx activity (over 8 


million square feet) is the driver for the overall decline across the region, as Washington makes 


up the majority of the region’s market share of commercial buildings. Oregon also experienced a 


small decline in retrocommissioned space. See Table 20 for a state-by-state comparison of RCx 


market activity from 2012 to 2014. 


Table 20. RCx Historical Comparison, 2012–2014 


State Year 
RCx Market 


Size - CoStar 


RCx Market 


Size - CBSA 


RCx Activity 


(Square Feet) 


Market 


Penetration - 


CoStar 


Market 


Penetration - 


CBSA 


Idaho 2014 260,130,003 277,520,204 378,533 0.15% 0.14% 


Idaho 2013 251,819,745 251,819,745 231,000 0.10% 0.10% 


Idaho 2012 250,628,640 250,628,640 513,333 0.20% 0.20% 


Montana 2014 79,838,925 241,278,586 1,963,230 2.46% 0.81% 


Montana 2013 73,404,096 73,404,096 1,256,700 1.70% 1.70% 


Montana 2012 73,726,888 73,726,888 621,000 0.80% 0.80% 


Oregon 2014 725,336,586 902,390,465 5,244,716 0.72% 0.58% 


Oregon 2013 700,587,203 700,587,203 5,490,747 0.80% 0.80% 


Oregon 2012 698,772,815 698,772,815 9,682,095 1.40% 1.40% 


Washington 2014 1,210,421,187 1,558,742,105 3,963,826 0.33% 0.25% 


Washington 2013 1,175,723,736 1,175,723,736 12,494,182 1.10% 1.10% 


Washington 2012 1,168,381,594 1,168,381,594 7,606,938 0.70% 0.70% 


Total 2014 2,275,726,701 2,979,931,360 11,550,305 0.51% 0.39% 


Total 2013 2,201,534,780 2,201,534,780 19,472,629 0.90% 0.90% 


Total 2012 2,191,509,936 2,191,509,936 18,423,367 0.80% 0.80% 
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3.5.3 Recommissioning (ReCx) 


In contrast to RCx, the ReCx activity grew substantially (by 549%) in 2014, even after Cadmus 


applied a downward adjustment of over 30% to reported square footage values. Figure 3 


compares the 2014 estimate of recommissioned space to the past two years. 


 Figure 3. ReCx Annual Growth (Square Feet), 2012–2014 


 


Historical source: 2014 Cadmus Evaluation of ACE Model Assumptions 


Cadmus explored several possible explanations for such a sharp increase in recommissioned 


space in 2014. 


 The small market share of ReCx compared to Cx and RCx means a relatively low number 


of large projects can heavily influence year-to-year comparisons. (The same would be 


true for OCx.) This condition may contribute to the increase in square feet, but is not 


likely responsible for all of it.  


 Cadmus’ extrapolation methodology depends on a reliable estimate of the population of 


commissioning firms that provide each type of commissioning in each state. An inflated 


estimate of firms that provide ReCx services would lead to an over-estimate of 


recommissioned space. To investigate this, Cadmus compared this year’s ReCx 


population with last year’s and found that this step in the methodology is unlikely the 


reason for such a large increase in activity. In fact, this year’s population of ReCx firm 


providers is smaller than last year (Table 21). 







 


Cadmus - 20 


Table 21. ReCx Firm Population Comparison 


State 2013 ReCx Population 2014 ReCx Population 


Idaho 11 5 


Montana 5 3 


Oregon 13 12 


Washington 20 12 


 


 Cadmus investigated the individual ReCx square-footage values reported by each 


respondent. One firm reported values that composed the majority of the recommissioned 


space in the region, responsible for between 85% and 97% of the ReCx activity in 


Washington, Idaho, and Montana, and approximately 56% of the activity in Oregon. This 


firm did not take part in last year’s survey effort. Therefore, it is possible that this year’s 


survey captured more market activity; however, an extrapolation to the population based 


on averages may not be the best fit for this commissioning type because a small number 


of firms are responsible for the vast majority of activity.   


Interestingly, this firm reported no RCx projects in 2014. Market confusion between the 


definitions of RCx and ReCx may have resulted in a misunderstanding regarding where 


to attribute the existing building commissioning square-footage values. This seems 


logical considering the dip in RCx square footage in 2014 of over 40%.  


3.5.4 Ongoing Commissioning (OCx) 


Figure 4 provides a comparison of OCx market activity over time. In 2014, the square feet of 


ongoing commissioned space dropped by approximately 38% compared to 2013.   


Figure 4. OCx Annual Growth (Square Feet), 2012–2014 


 


Historical source: 2014 Cadmus Evaluation of ACE Model Assumptions 
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3.6  Market Trends 


3.6.1 Commissioning Service Offerings 


Since 2013, the variety of commissioning services that firms provide to the market has grown. 


As shown in Figure 5, the largest growth came from existing building commissioning types. On 


average, the proportion of firms offering existing building commissioning services increased by 


33% between 2013 and 2014.  


Interestingly, this finding is not in line with square footage of retrocommissioned space in 2014. 


As discussed above, Cadmus found a 40% decrease in the square footage of retrocommissioned 


buildings in 2014 when compared to 2013 (bucking earlier trends that showed a slow and steady 


growth of about 3.6% each year), yet more survey respondents report that their firms are offering 


this service. It is possible that firms began to expand their service offerings to provide RCx in 


response to increased demand in recent years; however, the market did not respond accordingly 


in 2014. 


Figure 5. Types of Commissioning Services Firms Provide 


 
Source: 2014 Cadmus Evaluation of ACE Model Assumptions, n=40; Q3. What types of 


commissioning services does your firm provide? n=39. 


Note: Multiple responses allowed, percentages might add up to over 100%. 


 


3.6.2 Market Growth Predictions for Cx and RCx 


In general, providers predict that their firm will conduct more Cx and RCx (as measured in 


square feet) in the next two to five years for Washington and Oregon. For Idaho and Montana, 


however, providers generally predict that their firm will conduct the same amount of Cx and 


RCx. Few providers (13% or fewer) predict a decrease in Cx and RCx activity for the Northwest 


in the next two to five years. Because of the very small market share that ReCx and OCx occupy, 


Cadmus did not ask survey respondents about their predictions for these commissioning types. 
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The providers who predict a Cx activity increase in the next two to five years, on average, 


predict a square-footage increase of 34% to 51% over 2014’s square footage. The providers who 


predict an RCx activity increase, on average, predict a square-footage increase of 25% to 41% 


over 2014’s square footage. Figure 6 and Figure 7 show respondents’ predictions for Cx and 


RCx in the next two to five years by state.  


Figure 6. Providers’ Cx Growth Predictions 


Source: Q21/24. In [X] years, do you predict your company will commission the same amount of square feet of new 


building space as it did in 2014, more square feet, or less square feet? n=38; Q22/23/25/26. For the following 


state(s), you predicted that your company will commission fewer/more square feet of new building space in [X] 


years than 2014. By what percentage do you predict the decrease/increase will be? 2≤n≤31. 
 


Figure 7. Providers’ RCx Growth Predictions 


Source: Q28/31. In [X] years, do you predict your company will retrocommission the same amount of square feet of 


existing building space as it did in 2014, more square feet, or less square feet? n=36; Q29/30/31/32. For the 


following state(s), you predicted that your company will retro-commission fewer/more square feet of existing 


building space in [X] years than 2014. By what percentage do you predict the decrease/increase will be? 2≤n≤21. 
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3.6.3 LEED Projects 


In 2013, Cadmus found that the LEED rating system had a strong influence on the 


commissioning market, with providers reporting that LEED had a significant impact on their 


business. The 2014 survey asked providers about the percentage of Cx projects completed as part 


of a new LEED building. In this case, relevant projects would include buildings certified with 


LEED for Building Design Construction (LEED BD+C) or LEED for Interior Design 


Construction (ID+C).
7
 


On average, providers estimated that 46% of the Cx square footage they completed in 2014 were 


commissioned as part of LEED certification. Among the 35 providers who responded to this 


survey item, four providers reported that all of their square footage for Cx was part of LEED 


projects while two providers reported that none of the square footage was part of LEED projects. 


3.7  Future Research 


Cadmus reached 111 providers via e-mail for this study. A total of 39 providers completed the 


survey, for a 35% response rate. Table 22 shows the online survey’s disposition report. 


Table 22. Online Survey Disposition Report 


E-mail Invites Sent 


E-mails 


Successfully 


Delivered 


Opt-Outs Partials/Incompletes Survey Completes 


121 111 3 6 39 


  


3.7.1 Participation Ongoing NEEA Research 


Gathering future commissioning data with the same providers looks promising. Of the 39 


providers who completed the survey, 95% of them said they were interested in being contacted 


for annual paid research related to commissioning. Only two providers declined. In future 


research, Cadmus will remove these two respondents from the sample frame, along with the 


three providers who opted out of receiving another e-mail. 


3.7.2 Alternative Methods and Inputs 


Cadmus asked about several topics in the survey to help improve future data collection and 


analysis, discussed in the following sections. Based on the findings, Cadmus recommends that 


NEEA consider modifications to the next commissioning LTMT methodology (see Conclusions 


and Recommendations for more information). 


Construction Lag Adjustment 


To calculate new building market size, Cadmus and NEEA applied a nine-month lag to the 


Dodge construction data, which represents new building starts. This is to account for the long 


                                                 
7
 LEED for Building Design Construction (LEED BD+C) and Interior Design Construction (ID+C) are certifications 


focused on design and construction of a project that have two commissioning components: “Fundamental Cx” is a 


prerequisite for certification (so all projects must complete it), and “Enhanced Cx” is an optional credit. 
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duration between construction start and completion, which is when commissioning is complete. 


To assess the fit of the nine-month lag, Cadmus’ survey asked providers about the typical 


duration of the project construction phase. Providers reported an average of seven, 12, and 18 


months for the duration of small, medium, and large building projects, respectively.
8
 Figure 8 


shows the distribution of construction phase duration by building size.  


Figure 8. Distribution of Construction Phase Duration Estimates 


 
Source: Q17. For each building size listed, please enter the average number of months a 


project is in the construction phase. Use your best guess. Small n=37; medium n=38; large 


n=36. 


Based on the box plots in Figure 8, which represent where 50% of responses fall, the average 


construction duration of projects for medium and large buildings exceed nine months. In fact, 


75% of providers reported a construction phase duration greater than nine months for medium 


and large building projects. In Figure 8, the brackets extending from each box represent the 


range of responses, the diamonds represent the mean, and the line inside the box represents the 


median. 


Out-of-State Commissioning Firms Providing Services in the Northwest Region 


Respondents to the survey (commissioning providers in the Northwest) estimated that firms 


outside the Northwest conducted 36% of the square footage of Cx and RCx in the Northwest. 


Providers cited the following outside firms: 


 Transwestern 


                                                 
8
 Building sizes were defined as follows: Small buildings: less than 20,000 square feet; Medium buildings: 20,000 


square feet to less than 100,000 square feet; Large buildings: 100,000 sq. ft. and greater. 
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 Burns & McDonnell 


 Jacobs Engineering 


 E Cube 


 Inici Group 


 Enovity 


 Total Solutions 
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4 Conclusions and Recommendations 


This section contains conclusions from the 2014 study and offers suggestions for improving 


future research. 


4.1  Commissioning Activity 


In 2014, Cx and ReCx activity grew compared to 2013, while RCx and OCx activity decreased. 


Cadmus has several observations about these trends: 


 Overall, the analysis could be underreporting commissioning activity because of the 


presence and activities of commissioning firms not based in the Northwest. Cadmus 


constructed the population of commissioning providers to include only those based in a 


Northwestern state, and as such, the analysis did not include firms outside the region 


when extrapolating results to the population. However, providers who responded to our 


survey estimated that out-of-region firms conducted over one-third of Cx and RCx in the 


Northwest. 


It is possible that the data gap (caused by out-of-region firms) affected Washington 


disproportionately this year; Cx market penetration dropped from 70% in 2012 and 2013 


to 52% in 2014. The historical comparison and the regulatory environment (existence of 


progressive state and local building codes requiring new building commissioning) 


suggest that 52% may be a low estimate. Cadmus recommends that NEEA explore the 


issue of out-of-region firm activity in upcoming LTMT studies.  


Specifically, future surveys should attempt to contact the firms (including those listed by 


2014 survey respondents) to include their project square footage in the four Northwestern 


states in the study. Expanding the population to include out-of-region firms could provide 


more accurate estimates of commissioning activity and market penetration.   


 Market conditions cannot explain the extremely large growth in ReCx activity (a growth 


of 529% over 2013’s square footage). Data show that one firm was responsible for the 


vast amount of ReCx activity in each stage and is likely skewing the data.   


Because this firm reported no RCx activity at all, it is possible that there was some 


confusion between the two types of existing building commissioning. This would suggest 


that Cadmus and NEEA should count a portion of ReCx square footage toward RCx, but 


it is unclear what the correct adjustment should be and whether the adjustment should 


reallocate just one respondent’s data, or more. Cadmus suggests a few options to explore 


this topic in future LTMT studies.   


First, NEEA and Cadmus can include questions in the next survey to gain more 


knowledge about how the market interprets the terminology that NEEA is using. 


Commissioning providers may not be aware of the distinction between the different types 
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of existing building commissioning, or may be aware of the distinction yet not track them 


for practical reasons.
9
  


Second, in future studies, Cadmus can explore whether there are similar instances of one 


firm listing only ReCx square feet and no RCx square feet, indicating a possible error. In 


these cases, Cadmus can place follow-up calls to confirm that the respondent attributed 


the square feet to the correct category. Cadmus recommends that NEEA field the survey 


as early as possible in January to allow for ample time for thorough data analysis, follow-


up, and adjustments in time for final assumptions by mid-February.   


4.2 Market Size 


4.2.1 Existing Buildings 


Comparisons between CoStar and CBSA show that the market size for existing buildings in all 


four Northwestern states is likely larger than was previously thought. The 2014 CBSA data 


indicated an existing building market size 31% larger than the 2014 CoStar data. According to 


NEEA staff, the CBSA database is a more accurate representation of the market because 


developers used multiple data sources and based it on a regionally representative sample. 


Although the use of a larger market size results in lower market penetrations of existing building 


commissioning types (RCx, ReCx and OCx), differences in market penetrations using CoStar 


and CBSA were generally not large because of the low commissioning activity in the region. 


Because of the more comprehensive sourcing and improved representation of the region, 


Cadmus recommends that NEEA use estimates of market penetration based on CBSA for the 


2014 ACE Model assumptions and for future LTMT studies.    


4.2.2 New Buildings 


The nine-month adjustment that Cadmus and NEEA applied to Dodge data to obtain the market 


size of newly constructed buildings is likely underestimating the average duration of the 


commercial new construction projects. According to data collected from the provider survey, the 


average construction duration of projects for medium and large buildings exceeds nine months, 


with medium buildings averaging 12 months and large buildings averaging 18 months.  


These findings suggest that the nine-month lag may be appropriate for small building projects 


(for which the average construction phases is 7 months, according to the survey), but not for 


medium and large building projects, which are the type of buildings that are most often 


commissioned (Cadmus, 2014).
10


  


Cadmus recommends that in future LTMT studies, NEEA apply at least a 12-month lag to new 


construction starts from Dodge to improve the estimate of the market size for new buildings. (In 


other words, use the prior year’s data for market size). For a more accurate adjustment, NEEA 


                                                 
9
 Cadmus provided the definitions in the survey. 


10
 Washington building code applies to projects of at least 20,000 square feet.  
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could apply a lag weighted by the proportion of small, medium, and large buildings in the 


market, if data are available from CBSA or other sources. Cadmus recommends using the 


parameters shown in Table 23. 


Table 23. Average Construction Phases by Building Size 


Building Size (Square Feet) Average Construction Phase Duration 


< 20,000 7 months 


20,000 to < 100,000 12 months 


100,000 and greater 18 months 


Source: 2014 online survey 
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6 Appendix  
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6.1  Historical Data 


Table 24. Cx Activity by State, 2012-2014 


State Year 


Commercial New 


Construction Floor 


Area (Square Feet) 


Commissioned 


Space  (Square 


Feet) 


Market 


Penetration 


Idaho 2014 3,756,200 856,308 23% 


Idaho 2013 2,659,925 376,000 14% 


Idaho 2012 3,348,850 385,755 12% 


Montana 2014 2,060,825 794,779 39% 


Montana 2013 1,401,725 499,021 36% 


Montana 2012 995,300 576,183 58% 


Oregon 2014 13,959,850 7,199,634 52% 


Oregon 2013 5,842,325 3,192,334 55% 


Oregon 2012 6,498,525 2,918,564 45% 


Washington 2014 30,041,975 16,950,747 56% 


Washington 2013 10,763,625 7,562,522 70% 


Washington 2012 12,227,350 8,617,914 70% 


Total 2014 49,818,850 25,801,468 52% 


Total 2013 20,667,600 11,629,876 56% 


Total 2012 23,070,025 12,498,416 54% 


Sources: 2012-2013 data: See Cadmus, 2014.  2014 data: Market size sourced from Dodge, Cx activity sourced from online survey of 


providers 
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Table 25. RCx Activity by State, 2012-2014 


State Year 


Existing Building 


Floor Area (Square 


Feet) - CoStar 


Commissioned 


Space  (Square 


Feet) 


Market 


Penetration - 


CoStar 


Existing Building 


Floor Area (Square 


Feet) - CBSA 


Commissioned 


Space  (Square 


Feet) 


Market 


Penetration 


- CBSA 


Idaho 2014 260,130,003 378,533 0.15% 277,520,204 378,533 0.14% 


Idaho 2013 251,819,745 231,000 0.10% 251,819,745 231,000 0.09% 


Idaho 2012 250,628,640 513,333 0.20% 250,628,640 513,333 0.20% 


Montana 2014 79,838,925 1,963,230 2.46% 241,278,586 1,963,230 0.81% 


Montana 2013 73,404,096 1,256,700 1.70% 73,404,096 1,256,700 1.71% 


Montana 2012 73,726,888 621,000 0.80% 73,726,888 621,000 0.84% 


Oregon 2014 725,336,586 5,244,716 0.72% 902,390,465 5,244,716 0.58% 


Oregon 2013 700,587,203 5,490,747 0.80% 700,587,203 5,490,747 0.78% 


Oregon 2012 698,772,815 9,682,095 1.40% 698,772,815 9,682,095 1.39% 


Washington 2014 1,210,421,187 3,963,826 0.33% 1,558,742,105 3,963,826 0.25% 


Washington 2013 1,175,723,736 12,494,182 1.10% 1,175,723,736 12,494,182 1.06% 


Washington 2012 1,168,381,594 7,606,938 0.70% 1,168,381,594 7,606,938 0.65% 


Total 2014 2,275,726,701 11,550,305 0.51% 2,979,931,360 11,550,305 0.39% 


Total 2013 2,201,534,780 19,472,629 0.90% 2,201,534,780 19,472,629 0.88% 


Total 2012 2,191,509,936 18,423,367 0.80% 2,191,509,936 18,423,367 0.84% 


Sources: 2012-2013 data: See Cadmus, 2014.  2014 data: Market size sourced from CoStar and CBSA, RCx activity sourced from online survey of providers 
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Table 26. ReCx Activity by State, 2012-2014 


State Year 


Existing Building 


Floor Area (Square 


Feet) - CoStar 


Commissioned 


Space  (Square 


Feet) 


Market 


Penetration - 


CoStar 


Existing Building 


Floor Area (Square 


Feet) - CBSA 


Commissioned 


Space  (Square 


Feet) 


Market 


Penetration 


- CBSA 


Idaho 2014 260,130,003 1,455,386 0.56% 277,520,204 1,455,386 0.52% 


Idaho 2013 251,819,745 - 0.00% 251,819,745 - 0.00% 


Idaho 2012 250,628,640 4,400 0.00% 250,628,640 4,400 0.00% 


Montana 2014 79,838,925 1,282,214 1.61% 241,278,586 1,282,214 0.53% 


Montana 2013 73,404,096 - 0.00% 73,404,096 - 0.00% 


Montana 2012 73,726,888 37,500 0.10% 73,726,888 37,500 0.05% 


Oregon 2014 725,336,586 6,693,449 0.92% 902,390,465 6,693,449 0.74% 


Oregon 2013 700,587,203 1,046,318 0.10% 700,587,203 1,046,318 0.15% 


Oregon 2012 698,772,815 717,972 0.10% 698,772,815 717,972 0.10% 


Washington 2014 1,210,421,187 22,160,723 1.83% 1,558,742,105 22,160,723 1.42% 


Washington 2013 1,175,723,736 3,825,000 0.30% 1,175,723,736 3,825,000 0.33% 


Washington 2012 1,168,381,594 2,050,000 0.20% 1,168,381,594 2,050,000 0.18% 


Total 2014 2,275,726,701 31,591,771 1.39% 2,979,931,360 31,591,771 1.06% 


Total 2013 2,201,534,780 4,871,318 0.20% 2,201,534,780 4,871,318 0.22% 


Total 2012 2,191,509,936 2,809,872 0.10% 2,191,509,936 2,809,872 0.13% 


Sources: 2012-2013 data: See Cadmus, 2014.  2014 data: Market size sourced from CoStar and CBSA, ReCx activity sourced from online survey of providers 
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Table 27. OCx Activity by State, 2012-2014 


State Year 


Existing Building 


Floor Area (Square 


Feet) - CoStar 


Commissioned 


Space  (Square 


Feet) 


Market 


Penetration - 


CoStar 


Existing Building 


Floor Area (Square 


Feet) - CBSA 


Commissioned 


Space  (Square 


Feet) 


Market 


Penetration 


- CBSA 


Idaho 2014 260,130,003 246,947 0.09% 277,520,204 246,947 0.09% 


Idaho 2013 251,819,745 - 0.00% 251,819,745 - 0.00% 


Idaho 2012 250,628,640 - 0.00% 250,628,640 - 0.00% 


Montana 2014 79,838,925 86,171 0.11% 241,278,586 86,171 0.04% 


Montana 2013 73,404,096 - 0.00% 73,404,096 - 0.00% 


Montana 2012 73,726,888 - 0.10% 73,726,888 - 0.00% 


Oregon 2014 725,336,586 1,766,511 0.24% 902,390,465 1,766,511 0.20% 


Oregon 2013 700,587,203 1,806,000 0.10% 700,587,203 1,806,000 0.26% 


Oregon 2012 698,772,815 1,806,000 0.10% 698,772,815 1,806,000 0.26% 


Washington 2014 1,210,421,187 458,271 0.04% 1,558,742,105 458,271 0.03% 


Washington 2013 1,175,723,736 2,345,000 0.30% 1,175,723,736 2,345,000 0.20% 


Washington 2012 1,168,381,594 2,171,400 0.20% 1,168,381,594 2,171,400 0.19% 


Total 2014 2,275,726,701 2,557,901 0.11% 2,979,931,360 2,557,901 0.09% 


Total 2013 2,201,534,780 4,151,000 0.20% 2,201,534,780 4,151,000 0.19% 


Total 2012 2,191,509,936 3,977,400 0.10% 2,191,509,936 3,977,400 0.18% 


Sources: 2012-2013 data: See Cadmus, 2014.  2014 data: Market size sourced from CoStar and CBSA, OCx activity sourced from online survey of providers 
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6.2 Survey Instrument 


  







 


Cadmus - 36 


NEEA Commissioning LTMT Survey 


For Commissioning Service Providers 
January 2015 


 


Research Objectives Survey Items 


Respondents’ contact information, certifications, and firms’ 


commissioning services and professional certifications 
C1, C2, D1, D4, D5 


Number of certified and non-certified providers employed at 
respondents’ firms 


D2, D3 


Square footage of new building commissioned, retrocommissioned, 
recommissioned, and ongoing-commissioned space in 2014, completed 
by the respondent’s firm, by state, with confidence intervals 


E1-E9 


Estimate of construction phase and commissioning phase durations, by 
building size 


F1, F2 


Estimate the percentage of commissioning activity conducted as part of 
LEED certification 


G1 


Estimate of commissioning and retrocommissioning market 
penetration by state – seek respondents’ perception of changes in 2014 
based on market penetration estimates from 2012-13 


Error! Reference source not found., G5 


Estimate of the percentage growth of commissioning and 
retrocommissioning market penetration in three years and five years 


G3, G4, G6, G7 


Understand the prevalence of firms outside of the Northwest 
conducting commissioning activities in the region 


G8, G9 


 


Target Quota = 50 completes 


A. Survey Invitation E-mail Message 
 


To:  [EMAIL ADDRESS]                         


From:  Cadmus on Behalf of NEEA 


Subject:  2015 NEEA Study on Commissioning 


  


Dear [FIRST NAME]: 


 


Building on an effort conducted at the end of 2013, the non-profit Northwest Energy Efficiency 


Alliance (NEEA) is launching a study to understand the current market for commissioning and 


retro-commissioning. We are contacting service providers, like you, to learn more about your 


firm’s commissioning activities in 2014.  The study is specifically to determine the square 


footage of commissioned building space in the Northwest.    


 


We know your time is valuable, so we are offering providers a $150 Visa gift card for simply 


clicking on the link below and taking time to fill out our short survey.  We anticipate that this 


survey should take approximately 15 minutes. 


 


Follow this link to the Survey: [SURVEY LINK] 
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Or copy and paste this URL into your internet browser: [SURVEY LINK] 


 


In order to receive your incentive and participate in this study, please complete the survey by 


February 4, 2015. 


 


NEEA greatly appreciates your participation. If you have any questions about the survey, please 


feel free to contact me. Thank you in advance! 


 


Sincerely, 


Hope Lobkowicz 


 


Cadmus 


720 SW Washington St 


Portland, OR 97205 


503-467-7131 


 
Follow the link to opt out of future emails: 


${l://OptOutLink?d=Click here to unsubscribe} 


 


B. Survey Start Screen 
 


 


[DISPLAY NEEA LOGO] 


Welcome! The Northwest Energy Efficiency Alliance (NEEA) is conducting a survey to 


understand the current market for commissioning and retro-commissioning. Your responses are 


very important to us and will be kept confidential. Complete the survey by February 4, 2015 to 


receive a $150 Visa gift card.  We expect this will take you about 20 minutes.  


Your responses are automatically saved and will not be submitted until you complete the survey. 


This feature will allow you to research and change responses before submitting. You can return 


to the survey at any time by clicking on the survey link provided to you in the e-mail! Please 


access the survey from the same device. 


More about this study: The survey will ask you to gather the square footage of your 


commissioning or retrocommissioning projects in 2014. The purpose of the research is to help 


NEEA understand more about the building commissioning industry and market trends.   NEEA 


anticipates conducting a similar study for the next three years to track changes in the market; and 


we’d like your long-term help in informing this research.  At the end of this survey, we’ll ask 


you a question about whether you would be willing to be contacted again next year, share your 


data, and receive another incentive. 



http://neea.org/home
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All the data will remain confidential, and you will not be asked to report your client’s names or 


information. We will combine it with other data for the Northwest region so we can get an 


accurate and comprehensive picture of the commissioning market. 


To read more about NEEA please visit: www.neea.org  


[DISPLAY BEGIN SURVEY BUTTON] 


 


C. Introduction  
 


 
C1. Name:  


Firm Name:  
Phone Number:  
 


C2. Which commissioning certification bodies, if any, do you hold commissioning certifications with? 
(Select all that apply) 


1. ACG (AABC Commissioning Group) 
2. AEE (Associations of Energy Engineers) 
3. ASHRAE (American Society of Heating, Refrigerating, and Air-Conditioning Engineers) 
4. BCA (Building Commissioning Association) 
5. NEBB (National Environmental Balancing Bureau) 
6. TABB (Testing, Adjusting and Balancing Bureau) 
7. UWM (University of Wisconsin-Madison) 
8. Other  
9. None 


98. Don’t know 
 


D. Firmographics 
 


Your responses are automatically saved. You can return to the survey at any time by 


clicking on the survey link provided to you in the e-mail. Please access the survey from the 


same device. 


D1. What types of commissioning services does your firm provide? (Select all that apply) 
1. New building commissioning (New building commissioning (Cx) is the process of 


commissioning new buildings during the construction phase.) 
2. Retro-commissioning Retro-commissioning (RCx) is the commissioning of existing 


buildings that have not previously been commissioned.) 
3. Re-commissioning (Re-commissioning (ReCx) is the commissioning of existing buildings 


that have previously been commissioned.) 
4. Ongoing/continuous commissioning (Ongoing commissioning (OCx), sometimes 


referred to as continuous commissioning, is the process of monitoring and fine-tuning 
commissioned buildings repeatedly over time). 


5. Other  
98. Don’t know 



http://www.neea.org/
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D2. How many people does your firm employ who work on commissioning projects? (Only count 
employees who spend at least 25% of their time on commissioning projects.)  


 


D3. Of this group, how many people hold individual professional commissioning certifications? Use your 
best guess. 
 


  
 


D4. Does your firm hold any firm-level commissioning certifications? 
1. Yes 
2. No 


98. Don’t know 
 
 


[ASK IF D4=1] 
D5. Which firm-level commissioning certifications does your firm hold? (Select all that apply) 


1. BCA’s Certified Commissioning Firm 
2. AEE’s Certified Building Commissioning Firm 
3. NEBB’s Building Systems Commissioning Firm 
4. Other  


98. Don’t know 
 


E. Project Square Footage 
In this section, you will be asked to enter square footage data for commissioning projects your 


firm completed in 2014. We are seeking data by state and by project type (see below). If you do 


not have square footage data available at the moment, please collect the information at your 


convenience and come back to this survey. All your previous responses have been saved. 


Clicking on the survey link provided to you in the email will resume this survey. 


 


[ASK IF D1=1] 
E1. Please enter the total square footage for new building commissioning projects your firm 


completed in 2014 for each state. Enter “0” if you did not complete projects in that state. 


Washington 


Oregon 


Idaho 


Montana 


 


Grand Total Square Footage [AUTO TOTAL] 


 


 


[ASK IF D1=1] 
E2. If any of your above square footage values for new building commissioning were estimates, please 


help us understand how much variance there may be from the actual square feet.  Please estimate 
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how accurate the value that you provided is. [DROP DOWN SELECTION MENU WITH RESPONSE 
CHOICES: ] [0-100%, in 5% increments, plus DK] [Note: If respondent enters “zero” in one of the 
states above, it will not show here.] 


Washington 


Oregon 


Idaho 


Montana 


 
[ASK IF D1=1] 
E3. About what percentage of the new building commissioning projects were renovations? 


Washington 


Oregon 


Idaho 


Montana 


 


[ASK IF D1=2] 
E4. Please enter the total square footage for retro-commissioning projects your firm completed in 


2014 for each state. Enter “0” if you did not complete projects in that state. 
 


Washington 


Oregon 


Idaho 


Montana 


 


Grand Total Square Footage [AUTO TOTAL] 


 


[ASK IF D1=2] 


E5. If any of your above square footage values for retro-commissioning were estimates, please help us 
understand how much variance there may be from the actual square feet.  Please estimate how 
accurate the value that you provided is. . [DROP DOWN SELECTION MENU WITH RESPONSE 
CHOICES: ] [0-100%, in 5% increments, plus DK] [Note: If respondent enters “zero” in one of the 
states above, it will not show here.] 


Washington 


Oregon 


Idaho 


Montana 


 
[ASK IF D1=3] 


 
E6. Please enter the total square footage for re-commissioning projects your firm completed in 2014 


for each state. Enter “0” if you did not complete projects in that state. 
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Washington 


Oregon 


Idaho 


Montana 


 


Grand Total Square Footage [AUTO TOTAL] 


 


 


[ASK IF D1=3] 


E7. If any of your above square footage values for re-commissioning were estimates, please help us 
understand how much variance there may be from the actual square feet.  Please estimate how 
accurate the value that you provided is. [DROP DOWN SELECTION MENU WITH RESPONSE CHOICES: 
] [0-100%, in 5% increments, plus DK] [Note: If respondent enters “zero” in one of the states above, 
it will not show here.] 


Washington 


Oregon 


Idaho 


Montana 


 


[ASK IF D1=4] 


E8. Please enter the total square footage for ongoing/continuous commissioning projects your firm 
completed in 2014 for each state. Enter “0” if you did not complete projects in that state. 
 


Washington 


Oregon 


Idaho 


Montana 


 
Grand Total Square Footage [AUTO TOTAL] 
 


[ASK IF D1=4] 


E9. If any of your above square footage values for ongoing/continuous commissioning were estimates, 
please help us understand how much variance there may be from the actual square feet.  Please 
estimate how accurate the value that you provided is. [DROP DOWN SELECTION MENU WITH 
RESPONSE CHOICES: ] [0-100%, in 5% increments, plus DK] [Note: If respondent enters “zero” in 
one of the states above, it will not show here.] 


Washington 


Oregon 


Idaho 


Montana 
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F. Project Duration 
 


Your responses are automatically saved. You can return to the survey at any time by 


clicking on the survey link provided to you in the e-mail. Please access the survey from the 


same device. 


 


[ASK IF D1=1] 


F1. For each building size listed, please enter the average number of months a project is in the 
construction phase. Use your best guess.   
 


  


Number of months for Small Building Projects (less than 20,000 sq.ft.) 


Number of months for Medium Building Projects (20,000 sq.ft. to less than 


100,000 sq.ft.) 


Number of months for Large Building Projects (100,000 sq.ft. and greater.) 


 
F2. For each building size listed, please enter the average number of months a project is in the 


commissioning phase. Use your best guess. 
 


  


Number of months for Small Building Projects (less than 20,000 sq.ft.)  


Number of months for Medium Building Projects (20,000 sq.ft. to less than 


100,000 sq.ft.) 


Number of months for Large Building Projects (100,000 sq.ft. and greater.) 


 


G. Market Trends 
 


This is the final section of the survey. Please continue to the end to enter your address to receive 


a gift card.  


Your responses are automatically saved. You can return to the survey at any time by 


clicking on the survey link provided to you in the e-mail. Please access the survey from the 


same device. 


G1. Using your best estimate, about what percentage of your firm’s new building commissioning 
projects were conducted as part of LEED certification? Please estimate as a percentage of total 
square feet.   
 


 


 
 
[ASK IF D1=1]  


G2.  
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For 2014, what is your estimate of the percent of all new building square footage that was 
commissioned in the Northwest? 
 


 


Washington 


Oregon 


Idaho 


Montana 


 
 


[ASK IF D1=1]  
G3. In 2-3 years, do you predict your company will commission the same amount of square feet of new 


building space as it did in 2014, more square feet, or less square feet?   
 


 


Washington  


Oregon 


Idaho 


Montana 


 
G3a. [ASK IF ANY FROM G3=”less”] For the following state(s), you predicted that your 


company will commission fewer square feet of new building space in 2-3 years 
than 2014. By what percentage do you predict the decrease will be? [DROP 
DOWN SELECTION MENU WITH RESPONSE CHOICES: 5-100%, in 5% increments, 
plus DK] [Note that only the states that were indicated as “less” in G3 will be 
displayed.] 
 


Washington  


Oregon 


Idaho 


Montana 


 
G3b. [ASK IF ANY FROM G3=”more”] For the following state(s), you predicted that 


your company will commission more square feet of new building space in 2-3 
years than 2014. By what percentage do you predict the increase will be? [DROP 
DOWN SELECTION MENU WITH RESPONSE CHOICES: 5-100%, in 5% increments, 
plus DK] [Note that only the states that were indicated as “more” in G3 will be 
displayed.] 
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Washington  


Oregon 


Idaho 


Montana 


 
 


[ASK IF D1=1]  
G4. In 5 years, do you predict your company will commission the same amount of square feet of new 


building space as it did in 2014, more square feet, or less square feet?   
 


 


Washington 


Oregon 


Idaho 


Montana 


 
G4a. [ASK IF ANY FROM G4=”less”] For the following state(s), you predicted that your 


company will commission fewer square feet of new building space in 5 years 
than 2014. By what percentage do you predict the decrease will be? [DROP 
DOWN SELECTION MENU WITH RESPONSE CHOICES: 5-100%, in 5% increments, 
plus DK] [Note that only the states that were indicated as “less” in G4 will be 
displayed.] 
 


Washington  


Oregon 


Idaho 


Montana 


 
G4b. [ASK IF ANY FROM G4=”more”] For the following state(s), you predicted that 


your company will commission more square feet of new building space in 5 
years than 2014. By what percentage do you predict the increase will be? [DROP 
DOWN SELECTION MENU WITH RESPONSE CHOICES: 5-100%, in 5% increments, 
plus DK] [Note that only the states that were indicated as “more” in G4 will be 
displayed.] 
 


Washington  


Oregon 


Idaho 


Montana 


 


 


[ASK IF D1=2]  
G5.  
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For 2014, what is your estimate of the percent of all existing building square footage that was 
retrocommissioned in the Northwest? 
 


 


Washington 


Oregon 


Idaho 


Montana 


 
 
 


 


[ASK IF D1=2]  
G6. In 2-3 years, do you predict your company will retro-commission the same amount of square feet of 


existing building space as it did in 2014, more square feet, or less square feet?   


 


Washington 


Oregon 


Idaho 


Montana 


 
G6a. [ASK IF ANY FROM G6=”less”] For the following state(s), you predicted that your 


company will retro-commission fewer square feet of existing building space in 2-
3 years than 2014. By what percentage do you predict the decrease will be? 
[DROP DOWN SELECTION MENU WITH RESPONSE CHOICES: 5-100%, in 5% 
increments, plus DK] [Note that only the states that were indicated as “less” in 
G6 will be displayed.] 
 


Washington  


Oregon 


Idaho 


Montana 


 
G6b. [ASK IF ANY FROM G6=”more”] For the following state(s), you predicted that 


your company will retro-commission more square feet of existing building space 
in 2-3 years than 2014. By what percentage do you predict the increase will be? 
[DROP DOWN SELECTION MENU WITH RESPONSE CHOICES: 5-100%, in 5% 
increments, plus DK] [Note that only the states that were indicated as “more” in 
G6 will be displayed.] 
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Washington  


Oregon 


Idaho 


Montana 


 


 


[ASK IF D1=2]  
G7. In 5 years, do you predict your company will retro-commission the same amount of square feet of 


existing building space as it did in 2014, more square feet, or less square feet  
 


 


Washington 


Oregon 


Idaho 


Montana 


 


 
G7c. [ASK IF ANY FROM G7=”less”] For the following state(s), you predicted that your 


company will retro-commission fewer square feet of existing building space in 5 
years than 2014. By what percentage do you predict the decrease will be? 
[DROP DOWN SELECTION MENU WITH RESPONSE CHOICES: 5-100%, in 5% 
increments, plus DK] [Note that only the states that were indicated as “less” in 
G7 will be displayed.] 
 


Washington  


Oregon 


Idaho 


Montana 


 
G7d. [ASK IF ANY FROM G7=”more”] For the following state(s), you predicted that 


your company will retro-commission more square feet of existing building space 
in 5 years than 2014. By what percentage do you predict the increase will be? 
[DROP DOWN SELECTION MENU WITH RESPONSE CHOICES: 5-100%, in 5% 
increments, plus DK] [Note that only the states that were indicated as “more” in 
G7 will be displayed.] 
 


Washington  


Oregon 


Idaho 


Montana 
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Washington 


Oregon 


Idaho 


Montana 


 
 


G8. In your experience, what percent of commissioning and retrocommissioning (square feet) are 
conducted by firms located outside of the Northwest (Oregon, Washington, Idaho or Montana)?  
[DROPDOWN MENU IN 5% INCREMENTS] 
 
 
 


 


 


[If G10>0%] 


G9. Please enter the name(s) of companies located outside of the Northwest that conduct(s) 
commissioning activities in the Northwest.     
 
 


Don’t know 


  
 


H. Finish Line 
Thank you! 


H1. Please provide your mailing address to receive the $150 Visa gift card. 
 


Name  


Street Address 


City 


State 


Zip Code 


 
H2. Are you interested in being contacted for future annual research on this topic?  Participants are 


eligible for a $150 gift card for each year of data they provide. 
 


Yes 
No 


 


[END OF SURVEY SCRIPT] Your responses have been submitted. Thank you for participating. 


Your gift card will be mailed out in a few weeks. Please be on the lookout for a business-size 


envelope from CADMUS. Have a nice day! 
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Executive	Summary	
 
The Northwest Energy Efficiency Alliance (NEEA) engaged Cadmus in November 2014 to 
conduct research to update the key Alliance Cost Effectiveness (ACE) model assumptions for 
motor rewinds performed in 2014 in Idaho, Montana, Oregon, and Washington. 
 
The Drive Power Initiative (DPI), via the Green Motor Initiative (GMI) and the Green Motors 
Practices Group (GMPG), encourages those in the Northwest’s motor service center market to 
adopt green motor rewind practices. These practices reduce energy use for motors utilized in the 
agricultural and industrial sectors. Green motor rewinds require rigorous testing and offer 
greater energy savings compared to standard motor rewinds.  
 
NEEA required a third-party evaluation of its ACE model assumptions for the motor rewind 
market as part of its long-term monitoring and tracking efforts to determine progress within the 
market. This evaluation required collection of a range of data to meet three major research 
objectives to update ACE model assumptions for motor rewinds: (1) determine the size of the 
motor rewind market in the Northwest; (2) establish the market share of green motor rewind 
practices; (3) calculate the regional savings for green motor rewinds. Cadmus also collected data 
to address a fourth supplementary objective to gather market intelligence about motor service 
centers’ number of employees, awareness of the GMPG, and ways to improve future data 
collection efforts.  


 
Key	Findings	to	Update	ACE	Model	Assumptions	
 
This section presents Cadmus’ key findings, organized by major study objectives to update ACE 
model assumptions: market size, market share, and regional savings. 


Market Size. In 2014, Cadmus determined the Northwest market comprised 83 motor service 
centers—33 GMPG members and 50 nonmembers. Cadmus lists the breakdown of performance 
by member and nonmember centers below:  


 Number of rewinds. Motor service centers performed an estimated 3,505 motor 
rewinds in the Northwest in 2014. GMPG members performed 2,251 (64%) of those 
rewinds and nonmembers performed 1,254 (36%). The estimated number of rewinds 
performed by Northwest motor service centers decreased by more than 1,100 motor 
rewinds—from 4,631 motor rewinds in 2013 to 3,505 in 2014. This decrease in 
motor rewinds is most likely due to several reasons, including 1) a decline in the 
motor rewind industry, and 2) the enhancements Cadmus made in data collection, 
based on findings and recommendations from the 2013 study, and the subsequent 
changes in Cadmus’ study sample between 2013 and 2014. 


 
 Total horsepower rewound. Motor service centers rewound motors with a total 


value of 446,831 horsepower in the Northwest in 2014. GMPG members rewound 
341,437 horsepower (76%) and nonmembers rewound 105,395 (24%). 
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 Undocumented rewinds. GMPG member service centers reported that an estimated 
20% of all eligible green motor rewinds—constituting 24% of total horsepower 
rewound—went undocumented and, therefore, did not receive a utility incentive. 


 
 Application. Overall, agricultural motors accounted for 54% of the total horsepower 


rewound at GMPG member motor service centers. Conversely, for nonmember 
centers, industrial motors accounted for 56% of all horsepower rewound in 2014. 


 
Market Share. Cadmus found that GMPG member service centers performed 236 green motor 
rewinds, representing 50,035 horsepower in 2014. Nonmembers performed 25 green motor 
rewinds representing 4,435 horsepower in 2014. Green motor rewinds accounted for 21% of all 
rewinds performed by GMPG member service centers. Over 30% of all horsepower rewound by 
GMPG member service centers resulted from green motor rewinds. 
 
Regional Savings. Green motor rewinds performed in 2014 resulted in an annual total of 
1,771,055 (kilowatt hours (kWh) energy savings for member service centers and 84,558 kWh for 
nonmember service centers.  
 
Table 1 provides the annual kWh energy savings from green motor rewinds by state for GMPG 
member and nonmember centers. 
 


Table 1. 2014 Annual kWh Savings from Green Motor Rewinds 


State 
Green Motor Rewind Savings (Annual kWh) 


GMPG Member  GMPG Nonmember Total  


Washington 926,125 0 926,125 
Oregon 500,383 0 500,383 
Idaho 388,739 0 388,739 
Montana 34,463 84,558 119,022 


Total 1,849,710 84,558 1,934,268 
 
Conclusions	Regarding	Market	Intelligence		
 
Market Transformation. Cadmus concludes that green motor rewinds have not become 
standard practice and, therefore, that the region’s efforts have not transformed the market for 
green motor rewinds. GMPG members reported that green motor rewinds comprise 30% of all 
motors rewound, and a quarter (4 out of 16) of member respondents performed no green motor 
rewinds in 2014. Only one nonmember, previously a member of the GMPG, reported performing 
green motor rewinds, which comprised 11% of all nonmember horsepower rewound in 2014.  
 
GMPG members perform more motor rewinds in compliance with green motor rewind standards 
than nonmembers. While awareness of the GMPG is increasing, surveyed nonmembers were 
reluctant to join the Green Motors Practices Group — one out of the 17 nonmember respondents 
who knew of the GMPG planned to join the group. Similarly, while 71% of nonmember 
respondents were aware of EASA accreditation, 12% (2 out of 17) of those who were aware of it 
were planning to seek EASA accreditation.  Without intervention, the market penetration of 
green motor rewinds is not likely to increase.   
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The current study did not explore motor service center reasons for not planning to join the 
GMPG or seek EASA accreditation, However, in the 2013 study, nonmembers identified the 
following reasons for not joining the GMPG: lack of proper equipment (specifically, core loss 
test machines), lack of customer interest, paperwork hassles, a perception that green motor 
rewinds do not last as long, and lack of time to sign up. Additionally, in the 2013 study, 
stakeholder interviewees suggested that developing a customer awareness campaign and 
reducing paperwork burdens could help encourage motor service centers to offer green motor 
rewinds. While a deeper exploration of motor service center barriers and motivations was outside 
the scope of this study, these findings suggest that opportunities remain for NEEA to support 
interventions to transform the market for motor rewinds.  
 
Future Data Collection Improvements. Additional engagement strategies and incentives may 
be necessary to encourage new and ongoing participation in future motor rewind data collection 
efforts. Thirty-five motor service centers (16 members and 19 nonmembers) completed the data 
collection forms in 2014, which was an increase from the 27 motor service centers that 
completed the form in 2013. Although the overall response rate was higher in 2014 than 2013, 
the number of member centers that participated in the survey decreased from 18 in 2013 to 16 in 
2014. Additionally, seven member centers that provided sales data via the data collection form in 
2013 declined to do so in 2014. 
 
Recommendations	
Cadmus offers the following recommendations for NEEA’s consideration.  


 To fully understand the factors influencing the decline in the estimated number of 
motor rewinds:  


o Continue to collect motor rewind data on an annual basis to provide a time 
series of data points. More data over a longer period of time will allow for a 
deeper level of analysis and comparison to better understand the motor rewind 
market.  


o Continue to improve data collection methods to maintain and encourage 
participation by member and nonmember motor service centers. 


o Conduct additional research to further qualitatively explore changes and 
trends in the motor rewind industry.  


 To maintain and improve participation in future data collection efforts: 


o Provide motor service centers with advance notification of research efforts 
and a copy of the data collection form.  


o Provide a financial incentive to members to participate in future motor 
rewinds studies (similar to the incentive offered to nonmembers). 


o Ask the GMPG administrator to contact member service centers several times 
throughout the year to encourage their participation.  
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1 Introduction	
 
The Northwest Energy Efficiency Alliance (NEEA) engaged Cadmus in November 2014 to 
conduct research to update the key Alliance Cost Effectiveness (ACE) model assumptions for 
motor rewinds performed in 2014 in Idaho, Montana, Oregon, and Washington. 
 
NEEA funded the Drive Power Initiative (DPI) between 1999 and 2004 as an effort to increase 
motor efficiency and transform the electric motor market. The Electric League of the Pacific 
Northwest provided the initial funding.  
 
NEEA sought to achieve the following objectives through the DPI: 


 Increase the region’s overall motor fleet efficiency; 
 Influence end users’ decision-making processes to repair or replace motors and 


encourage consideration of life-cycle costing in investment decisions; and 
 Help motor service centers improve their repair practices and expand their motor 


management services. 
 
NEEA began tracking activities and trends in the drive power and motor rewinds markets in 
2007 under its long-term monitoring and tracking (LTMT) efforts. Subsequent LTMT reports in 
2009 and 2011 updated the ACE model assumptions for motor rewinds, as did NEEA’s 2013 
Evaluation Review of Key ACE Model Assumptions for Motor Rewinds.  
 
In 2007, the Green Motors Practices Group (GMPG) submitted a request to the Regional 
Technical Forum (RTF) for approval of deemed savings for motors rewound by participating 
member centers. GMPG also requested that the RTF recognize and include green motor rewinds 
on the RTF’s list of eligible energy efficiency measures. The RTF approved the green motor 
rewinds as an eligible energy efficiency measure in 2007. Shortly thereafter, a group of 
Northwest utilities convened to discuss an approach to support certified green motor rewinds at 
GMPG member service centers. This group of utilities decided to pursue a regional approach that 
focused on helping the GMPG, motor service centers, and utilities increase the number of 
certified green motor rewinds. The group recognized that success depended on agreeing to a 
simple, market-based approach (such as providing incentives for green motor rewinds), but also 
understood complete uniformity in executing the approach may not be possible due to utility-
specific preferences.  
 
With assistance from NEEA and the region’s utilities, Bonneville Power Administration (BPA) 
formed the Green Motor Initiative (GMI) in 2008. The purpose of the GMI is to educate, train, 
and certify service centers on effective shop procedures and to offer incentives to service centers 
and end users for efficient motor rewinds.  
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Specific objectives of the GMI included the following: 


 Grow the GMPG to be self-sustaining through membership and utility programs by 
2010. 


 Ensure motor service centers in the Northwest train personnel and adopt GMPG 
rewinding practices by 2010. 


 Continue to promote customer motor management practices where all industrial 
customers demand GMPG-certified rewinds. 


 
The Drive Power Initiative (DPI), via the Green Motor Initiative (GMI) and the Green Motors 
Practices Group (GMPG), encourages those in the Northwest’s motor service center market to 
adopt green motor rewind practices. These practices reduce energy use for motors utilized in the 
agricultural and industrial sectors. Green motor rewinds require rigorous testing and offer greater 
energy savings compared to standard motor rewinds.  
 
Service centers that offer these services must meet, at a minimum, the following GMPG 
specifications for green motor rewinds:  


 There is no visible damage to the motor’s core. 
 The burn-off temperature does not exceed 385 degrees Celsius (720 degrees 


Fahrenheit) using verified water mist control. 
 The motor must undergo two (or more) core loss tests before and after stripping. The 


final core’s test watts loss per pound is no more than 20% greater than the first test. 
 There are no hot spots greater than 10 degrees Celsius. 
 The final core test is less than or equal to four watts loss per pound. 
 The new winding must be equivalent to the manufacturer’s original length and (may 


exceed) circular mils (voltage changes must be calculated to circular mil equivalent). 
 
BPA, Energy Trust, and other regional investor-owned utilities provide incentives of $2 per 
horsepower to GMPG member service centers for green motor rewinds. Nonmember service 
centers are ineligible to receive utility incentives. Each member service center keeps $1 per 
horsepower rewound and passes the other $1 per horsepower rewound directly to the customer as 
part of its GMPG member agreement. GMPG serves as the program administrator for each of the 
region’s utilities and provides the documentation necessary for each utility to claim savings and 
pay incentives. GMPG collects this documentation from each of its member service centers on a 
monthly basis. 
 
Although NEEA no longer provides funding, formation of the GMI would not have been 
possible without NEEA’s initial funding of the DPI and subsequent funding to support the 
development of the GMPG and GMI. Because of its crucial role as regional collaborator, NEEA 
seeks to understand the current Northwest marketplace for motor rewinds and the underlying 
data and assumptions that will allow NEEA to claim savings from this market transformation 
initiative.  
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1.1 Research	Objectives	
 
Cadmus designed this study to meet three key research objectives to update NEEA’s ACE model 
assumptions for motor rewinds: (1) determine the size of the motor rewind market in the 
Northwest, (2) establish the market share of green motor rewind practices, and (3) calculate the 
regional savings for green motor rewinds. Cadmus also collected data to address a fourth 
supplementary objective to gather market intelligence. 
 
1.1.1 Market	Size	
 
To determine the motor rewind market size, Cadmus conducted the secondary and primary 
research described below:  


 Secondary Research: This research determined the number of motor service centers 
in the Northwest and, among these, the number of GMPG members versus 
nonmembers.  


 Data Collection Forms: This research collected the number of motor rewinds 
conducted at service centers to determine the total performed annually in the 
Northwest and the distribution among GMPG members and nonmember groups by 
horsepower. This research also collected the number of green motor rewinds 
documented by GMPG motor service centers that received utility incentives as well 
as the number of green motor rewinds that went undocumented and did not receive 
utility incentive.  


 
1.1.2 Market	Share	
 
Using feedback from the data collection forms described in section 1.1.1 Market Size, Cadmus 
measured the market share of green motor rewind practices among motor service centers in the 
Northwest. Specifically, Cadmus determined the following: 


 Granularity of data on rewinds to estimate the regional energy savings from motor 
rewinds; 


 Number of rewinds in compliance with green motor rewinds specification; and 
 Penetration of green motors practices among GMPG member and nonmember 


centers. 
 
1.1.3 Savings	Rate	
 
Cadmus estimated the regional savings from green motor rewinds for 2014 using several sources. 
One source was the data collection form described in section 1.1.1. Market Size. Another data 
source was the RTF workbooks, which recorded details and assumptions pertaining to green 
motor rewinds. The RTF maintains one workbook each for industrial and agricultural green 
motor rewinds. Motors in industrial applications typically operate for more hours within a year 
than do motors in agricultural settings, which means there are different assumptions for these 
two applications in terms of hours of operation, savings values, and measure lifetime.  
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The RTF workbooks also contain annual energy savings estimates for agricultural and industrial 
motors for a range of discrete horsepower values from 15 horsepower to 5,000 horsepower. 
Cadmus multiplied these savings estimates by the number of green rewinds for each horsepower 
level within each market sector to determine the total annual energy savings for green motor 
rewinds. 
 
1.1.4 Market	Intelligence	
 
Cadmus surveyed staff at 50 motor service centers (26 member and 24 nonmember centers) to 
ascertain market intelligence for tracking motor service center awareness of and intentions to 
seek EASA accreditation and GMPG membership. Through the surveys, Cadmus also identified 
methods for improving future data collection response rates.  


 


1.2 Organization	of	This	Report	
 
Cadmus organized this report into the following sections: 


 Methodology 
 Findings 
 Conclusions and Recommendations 
 Appendices  


 
The appendices include copies of the data collection form and survey questionnaires. 
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2 Methodology		
 
Cadmus conducted secondary and primary research to meet the major study objectives. Table 2 
lists these main study objectives, the associated research activities, and the respondents to the 
primary research activities: data collection forms and survey. 
 


Table 2. Key Study Objectives and Activities 


Study Objectives Study Activities Respondents (to primary research) 


Market Size 
Review GMPG membership list, 
survey, and data collection form 


GMPG members and nonmembers 


Market Share Data collection form GMPG members and nonmembers 
Savings Rate Data collection form and analysis GMPG members and nonmembers 
Market Intelligence Survey GMPG members and nonmembers 


 
 
2.1 Secondary	Research		


 
Cadmus identified 83 active motor service centers in the Northwest in 2014, down from the 94 
motor service centers identified in 2013. To determine the total number and membership status 
of motor service centers, Cadmus reviewed the GMPG’s 2013 list of 94 motor service centers 
(35 GMPG members and 59 nonmembers). Upon reviewing the list, the GMPG administrator 
informed Cadmus that three members had left the GMPG and one nonmember joined the 
organization.  
 
Through phone surveys (described in detail in the next section), Cadmus determined  
11 nonmember motor service centers were either no longer in business, did not conduct motor 
rewinds, or had discontinued motor rewind services. This reduced the population from 94 to 83 
service centers (33 member service centers and 50 nonmember service centers). 
 
2.2 Primary	Research	


 
2.2.1 Motor	Service	Center	Survey	
 
Cadmus surveyed GMPG member and nonmember service centers performing motor rewinds. 
The brief phone surveys allowed Cadmus to address the following research objectives: 


 Assess motor service centers’ awareness of the EASA accreditation program for 
motor service centers and respondents’ intentions to seek EASA accreditation. 


 Assess service centers’ awareness of the GMPG and respondents’ intentions to 
become GMPG members (nonmembers only).  


 Identify methods for improving future data collection response rates, including 
evaluating service centers’ interest in receiving advanced notification of data 
collection and a copy of the data collection form.  


 
Cadmus fielded a more comprehensive survey with motor service centers in 2013 as a part of 
NEEA’s 2013 evaluation review of key ACE model assumptions for motor rewinds. To track 
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service center awareness of the GMPG over time, in both the 2013 and 2014 surveys, Cadmus 
asked respondents from nonmember centers whether they were aware of the GMPG and the 
utility incentives available for GMPG members. Section 3.4.2 of this report presents multiyear 
findings. 
 
Fifty motor service centers (26 member and 24 nonmember centers) completed the phone 
surveys in 2014. This is an increase from 36 surveys completed with motor service centers 
during the prior year’s survey. Table 3 shows the population and completed surveys for member 
and nonmember motor service centers in 2013 and 2014.  


Table 3. Number of Motor Service Centers that Completed the NEEA Survey in 2013 and 2014 


State 
Member Nonmember 


Population 
Completed 


2013 Survey 
Completed 


2014 Survey 
Population 


Completed 
2013 


Survey 


Completed 
2014 


Survey 


Idaho 10 7 7 14 7 8 


Montana 3 3 3 9 1 5 


Oregon 10 9 8 17 2 5 


Washington 10 5 8 10 2 6 
NEEA Region Total 33 24 26 50 12 24 
 
 
2.2.2 Data	Collection	Forms	
 
NEEA annually updates the key ACE model assumptions for estimating energy savings from 
motor rewinds. Cadmus used a data collection form to acquire data needed for these calculations 
(such as the number of motor rewinds performed annually in the Northwest and the distribution 
of rewinds between GMPG members and nonmembers by horsepower).  
 
To ensure uniform data collection across study years, Cadmus used the same data collection 
form implemented in NEEA’s 2013 evaluation of ACE model assumptions for motor rewinds. 
This form asked respondents to provide the following sales data for their service centers: 


 The number of motor rewinds conducted in the Northwest in 2014, by horsepower 
and by state; and 


 The number of green motor rewinds conducted in the Northwest in 2014, by 
horsepower and by state. 


 
On December 1, 2014, the GMPG administrator sent e-mails to the 33 GMPG member and  
24 nonmember service centers that had contact information available. The e-mails notified the 
contacts about this research project prior to the survey effort, included a Microsoft Excel 
attachment of the data collection form, and solicited their participation.  
 
In the 2013 evaluation of NEEA’s ACE model assumptions for motor rewinds, Cadmus observed 
that motor service centers in the Northwest preferred a wide variety of methods for providing 
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motor rewind data, and some motor service centers lacked the computer software necessary to 
complete electronic data-collection forms. To foster high response rates and accommodate 
various preferences and needs at the motor service centers, Cadmus provided service centers 
with four options for completing the form:  


 Electronic: The GMPG administrator and/or Cadmus e-mailed the data collection form 
(in Excel format) to motor service centers.  


 Manual: Cadmus faxed the data collection form to motor service centers. Respondents 
completed the form by hand and returned it to Cadmus by fax or e-mail.  


 Verbal: For respondents who found it more convenient to complete the data collection 
form verbally, Cadmus helped them complete the form by phone.  


 In person: One respondent located near Cadmus’ Portland office was unwilling to 
complete the form, but offered to let Cadmus compile the data in person. As such, a 
Cadmus staff member visited the service center and gathered the necessary sales data 
from company records.  


To increase response rates, Cadmus and NEEA offered nonmember service centers a $150 
incentive to complete the form (an increase from the $100 Cadmus provided to service centers in 
2013). From the 2013 study, Cadmus determined that follow-up phone calls from Cadmus staff 
were necessary to encourage interested respondents to complete the data-collection form 
(Cadmus received one-third of all the completed data-collection forms for the 2013 research 
effort after at least one follow-up call). As a result, Cadmus conducted all outreach and 
solicitation activities in house (for both surveys and data collection forms), using staff members 
familiar with the technical aspects of green motor rewinds. Cadmus attempted to contact each of 
the 83 motor service centers five times by phone.  For those who indicated a willingness to 
provide data for the collection forms, Cadmus conducted up to five additional follow-up calls to 
encourage the contact to provide sales data.  
 
Thirty-five motor service centers (16 members and 19 nonmembers) completed the data 
collection forms, an increase from the 27 motor service centers that completed the form in 2013. 
However, two fewer member motor service centers provided data in 2014 than in 2013, and 
seven members that provided sales data in 2013 declined to do so in 2014.1 Table 4 shows the 
number of completed data collection forms for member and nonmember service centers by state 
and study year. 
 


                                                 
1  Although seven members who completed the data collection form in 2013 declined to do so in 2014, five 


additional members completed the form in 2014 who had declined in 2013. As a result, overall member 
participation in the data collection effort only decreased by two members between 2013 and 2014.  
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Table 4. Completed Data Collection Forms by State and Study Year 


Member Nonmember 


State 
Population 


(N) 
2013 Sample 


(n) 
2014 


Sample (n) 
Population 


(N) 
2013 


Sample (n) 
2014 


Sample (n) 


Idaho 10 5 7 14 2 6 
Montana 3 2 2 9 0 3 
Oregon 10 4 4 17 6 5 
Washington 10 7 3 10 1 5 


NEEA Region Total 33 18 16 50 9 19 
 
 
2.3 Savings	Rate	Analysis	


 
Cadmus used the following savings calculation methodology: 


	 	 	 	  


 
Where: 


i    =  sector (agricultural or industrial). 
j    =  motor rewind horsepower 
Savings ratei  = incremental per-unit savings (kWh per year) over baseline unit 


energy consumption 
Reported unitsi  =  green motor compliant rewinds  


 
The motor service centers recorded the number of rewinds (green or standard) by horsepower 
within either the agricultural or the industrial sector on the data collection forms. Cadmus built a 
table with these quantities and descriptions.  
 
The RTF unit energy savings (UES) excel workbooks provide the savings rate for each of the 
horsepower values indicated on the data collection forms. Cadmus calculated the total regional 
savings for green motor rewinds by building a simple lookup function that multiplied the number 
of rewinds times the respective annual kWh savings for a given horsepower for motors in the 
agricultural and industrial sectors.  
 
2.3.1 Savings	Extrapolations	
 
To estimate the total energy savings attributable to green motor compliant rewinds, Cadmus 
extrapolated the savings from the reported sample to the population. Cadmus explored multiple 
methods for creating these extrapolations. This section provides the statistical basis for the 
savings extrapolations.  
 
For each motor service center, Cadmus calculated the energy savings resulting from the green 
motor rewinds as shown in section 2.33. The primary objective of determining regional savings 
included calculating the savings attributable to agricultural and industrial applications for both 







 


Cadmus - 14 - 


members and nonmembers. The methods and objectives for determining regional savings were 
the same for the 2013 and 2014 evaluation studies.  
 
Cadmus calculated the total savings estimate and its precision level using a standard, stratified 
mean estimation. 


 


	 i,h	 	 , 	 /  
 
Where: 


 i  = motor service center 
 h  =  stratum 
 N  = population 
 n  =  sample 
 
Cadmus also used the same method for calculating the total energy savings for industrial and 
agricultural applications. Section 3.3 provides the results of these extrapolations, 
 
Cadmus calculated the total number of rewinds, the total horsepower rewound, and their 
precision estimates using standard, stratified ration estimation.  
 
2.3.2 Savings	Confidence	Interval	
 
Extrapolating from a sample to a population introduces uncertainty into the population estimate. 
Therefore, it is necessary to build a confidence interval around an estimate to describe its level of 
uncertainty. The confidence interval contains two parts: the confidence level and precision level.  
 
For this report, Cadmus presents the extrapolation results of motor rewinds, horsepower 
rewound, and savings at a confidence level of 90%. Precision is the radius of the confidence 
interval, as a percentage of the estimate itself. Precision can also be referred to as relative 
precision or relative error.  
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3 Findings	
 
In this section, Cadmus describes its findings for each key study objective to update market size, 
market share, savings rate calculations, as well as the supplementary market intelligence 
findings. Specifically, Cadmus organizes the findings as follows:  


 In section 3.1, Cadmus presents findings from primary and secondary research to 
determine market size.  


 In section 3.2, Cadmus presents findings from the data collection forms. Cadmus 
distinguishes results between member and nonmembers for these market share 
objectives. 


 Section 3.3 presents the estimates of regional savings from motor rewinds in 2014 
using results from the electronic data collection efforts in combination with the 
savings values per horsepower rewind developed by the RTF.  


 Finally, in section 3.4, Cadmus presents market intelligence findings from surveys 
with GMPG member and nonmember motor service centers. Where appropriate, 
Cadmus compares the current study findings to findings from NEEA’s 2013 
evaluation of key ACE model assumptions for motor rewinds.  


 
3.1 Market	Size		


 
Cadmus assessed the size of the motor rewinds market using secondary research, phone surveys, 
and data collection forms. This section describes market size findings for these elements: 


 Number of motor rewind service centers; 
 Number of motor rewinds performed in 2014; 
 Distribution of motor rewinds by horsepower; 
 Number of green motor rewinds documented and incented; and 
 Number of agricultural versus industrial rewinds by horsepower. 


 
3.1.1 Number	of	Motor	Rewind	Service	Centers	
As shown in Table 5, Cadmus determined the Northwest market consists of 83 motor service 
centers in 2014, a decrease from the 94 Cadmus originally estimated in 2013. Through the 2014 
survey, Cadmus determined that 11 nonmember motor service centers either ceased to conduct 
business, did not conduct motor rewinds, or discontinued motor rewind services. Of these 83 
motor service centers, 40% (33) are members of the GMPG. The market is concentrated in 
Washington, Oregon, and Idaho. 
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Table 5. Number of Motor Service Centers in the Northwest by Study Year 


State 
2013 2014 


Member Nonmember Total Member Nonmember Total 


Idaho 9 16 25 10 14 24 


Montana 4 8 12 3 9 12 


Oregon 10 18 28 10 17 27 


Washington 12 17 29 10 10 20 


NEEA Region Total 35 59 94 33 50 83 


 
 
3.1.2 Number	of	Motor	Rewinds	Performed	in	2014	
Cadmus received 35 valid data collection forms from member and nonmember service centers, 
which provided the number of motor rewinds their shop performed in 2014 by state and by 
application (agricultural or industrial). 
 
As shown in Table 6, the sample—comprising the data collection forms—shows that 16 GMPG 
member service centers performed 1,119 motor rewinds in 2014 and 19 nonmember service 
centers reported 526 motor rewinds in 2014. The table also shows population extrapolations 
within each state for members and nonmembers.  
 
However, due to the low numbers of member and nonmember service centers in some states (as 
shown in Table 5), these within-state estimates are highly uncertain. The precision values for 
several of the within-state estimates are uncertain because their values are greater than 100%. In 
other words, the relative error of the rewinds-per-state estimates would mean that the confidence 
intervals would include zero. 
 


Table 6. Number of GMPG Member and Nonmember Motor Rewinds in 2014 by State 


State 
Member Nonmember Total 


Population Sample Population Sample Population Sample 


Washington 690 207 458 229 1,148 436 
Oregon 593 237 184 54 776 291 
Idaho 884 619 408 175 1,293 794 
Montana 84 56 204 68 288 124 


NEEA Region Total 
Number of Rewinds 2,251 1,119 1,254 526 3,505 1,645 
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Cadmus also extrapolated the sample number of rewinds within the member and nonmember 
populations to the regional level, as shown in Table 7. This method provides a more reliable 
estimate of the total number of rewinds while remaining indifferent about any differences 
between service centers due to location.  
 


Table 7. Number of GMPG Member and Nonmember Motor Rewinds in 2014 at the Regional Level 


 


Member Nonmember Total 


Population 
(N = 33) 


Sample 
(n = 16) 


Population 
(N = 50) 


Sample 
(n = 19) 


Population 
(N = 83) 


Sample 
(n = 35) 


Extrapolated Number of 
Rewinds to the Region 2,308 1,119 1,384 526 3,692 1,645 


 
 
For member service centers, the estimated total rewinds in 2014 are 2,308 with a confidence 
level of 90% and relative precision of ± 24%. For nonmembers, the extrapolation results show 
1,384 motor rewinds in 2014 with a confidence level of 90% and relative precision of ± 34%.  
 
Figure 1 shows the extrapolated and reported number of member and nonmember motor rewinds 
by study year. The extrapolated number of rewinds decreased by 1,126 motor rewinds between 
2013 and 2014, from 4,631 motor rewinds in 2013 to 3,505 in 2014. 
 


Figure 1. Extrapolated and Reported Number of Motor Rewinds in 2014 and 2013 


  
    Notes: Cadmus used the total of within state extrapolations for motor rewinds.   
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To explore factors that may have contributed to the decrease in estimated motor rewinds between 
2013 and 2014, Cadmus compared the number of reported motor rewinds from motor service 
centers that completed data collection forms in both 2013 and 2014. As Table 8 shows, of the 19 
motor service centers that completed the data collection forms in both 2013 and 2014, members 
reported 144 fewer motor rewinds in 2014 and nonmembers reported 23 fewer motor rewinds, 
for a total of 167 fewer reported motor rewinds.  
 
Table 8. Number of Motor Rewinds Reported by Motor Service Centers that Provided Data in 2013 and 2014 


Number of 
Reported Motor 
Rewinds 


2013 Sample 2014 Sample 


Members 
(n=12) 


Nonmembers 
(n=7) 


Total 
(n=19) 


Members 
(n=12) 


Nonmembers 
(n=7) 


Total 
(n=19) 


982 294 1276 838 271 1109 


 
 
Prior market intelligence research suggests that the Northwest motor rewind market is 
contracting. In NEEA’s 2013 evaluation of ACE model assumptions for motor rewinds, Cadmus 
asked two stakeholder interviewees if they thought the market for motor rewinds would expand, 
shrink, or stay the same over the next five years. These stakeholders indicated that the motor 
rewind industry had been on a slow decline for the past several years and would probably 
continue in the same direction. They described the following reasons for believing that the motor 
rewind industry would continue to decline over the next five years:  


 Less expensive motors  
 Decline in the number of United States-based industrial plants because of the 


migration of manufacturing to foreign countries  
 More durable motors due to better design and protection than motors made in the 


1980s and 1990s 
 Longer-lasting motors due to better customer education, and therefore better care for 


and maintenance of motors  
 
Although the decrease in estimated motor rewinds is probably a result, in part, of an actual 
decrease in the Northwest motor rewind market, changes in the sample group may have also 
contributed to this estimated decrease. Of the 1,645 motor rewinds reported in 2014, 33%—
comprising 29% of total horsepower—were reported by motor service centers that did not 
provide data in 2013. Similar, in 2013, 27% of motor rewinds—comprising 30% of total 
horsepower—were reported by motor service centers that did not provide data in 2014.  
 
Cadmus reached 10 more nonmember motor service centers in 2014 than in 2013 and most likely 
overestimated the number of motor rewinds performed by nonmembers in 2013 due to the small 
sample size. Of those nonmember centers that provided data in both 2013 and 2014, the average 
number of reported motor rewinds was 42. However, the average number of reported motor 
rewinds of the 10 nonmembers motor service centers that provided data only in 2014 was 
lower—an average of 21 motor rewinds.2 In 2014, Cadmus may have been more successful in 


                                                 
2  All nonmembers who completed the data collection form in 2013 also did so in 2014.  
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encouraging participation from motor service centers that were less active in the motor rewind 
market, who were underrepresented in the 2013 study sample. For example, respondents from 
two nonmember motor service centers—which did not provide data in 2013—initially declined 
to provide motor rewind data, believing that because their shops conducted so few motor 
rewinds, their data were not relevant for the study. However, after an explanation and 
encouragement from Cadmus staff, these service centers provided data (one had conducted only 
one motor rewind in 2014; the other had conducted five motor rewinds in 2014).  
 
3.1.3 Distribution	of	Motor	Rewinds	by	Horsepower	
Cadmus used a similar methodology to estimate the total horsepower rewound by member and 
nonmember service centers in 2014. Table 9 shows that 16 GMPG member service centers 
rewound over 165,000 total horsepower in 2014 and 19 nonmembers rewound over 40,000 
horsepower. The table also shows population extrapolations within each state for members and 
nonmembers.  
 


Table 9. Horsepower Rewound by GMPG Members and Nonmembers by State in 2014 


State 
Member Nonmember Total 


Population Sample Population Sample Population Sample 


Washington 160,300 40,075 19,730 9,865 180,030 49,940 
Oregon 75,000 30,000 8,500 2,500 83,500 30,000 
Idaho 117,489 91,380 43,622 18,695 161,110 110,075 
Montana 8,180 4,090 26,970 8,990 35,150 13,080 


NEEA Region 
Total HP Rewound 360,969 165,545 98,822 40,050 459,790 203,095 


 
 
Cadmus also extrapolated the sample horsepower within the member and nonmember 
populations at the regional level. This method provides a more reliable estimate of the total 
number of rewinds while remaining indifferent to any differences between service centers due to 
location. Table 10 shows the results of this extrapolation. 
 


Table 10. Total Member and Nonmember Horsepower Rewound at the Regional Level for 2014 


State 
Member Nonmember Total 


Population 
(N = 33) 


Sample 
(n = 16) 


Population 
(N = 50) 


Sample 
(n = 19) 


Population 
(N = 83) 


Sample 
(n = 35) 


Extrapolated HP 
to the Region 341,437 165,545 168,684 40,050 510,121 205,595 


 
 
For member service centers, the estimated total horsepower rewound in 2014 is 341,437 
horsepower with a confidence level of 90% and relative precision of ± 24%. For nonmembers, 
the extrapolation shows 168,684 horsepower rewound in 2104 with a confidence level of 90% 
and relative precision of  
± 39%. 
 
Cadmus created distributions of motor rewinds by horsepower performed by GMPG members 
and nonmembers. Table 11 shows the percentage of rewinds in six horsepower ranges for GMPG 
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member, nonmembers, and in total. More than half of all motor rewinds are less than 75 
horsepower, and 83% of all rewinds are less than 250 horsepower.  
 


Table 11. 2014 Distribution of Motor Rewinds for GMPG Members and Nonmember by Application 


HP Range 
Number of Rewinds 


Agricultural Industrial Total 


Less than 75 HP 46% 60% 54% 
75 - 100 HP 18% 15% 16% 
125 - 200 HP 15% 12% 13% 
250 - 500 HP 17% 11% 14% 
600 - 1000 HP 3% 2% 2% 
1250 - 5000 HP 1% 0% 1% 
Total  100% 100% 100% 


 
 
Figure 2 compares the distribution of total motor rewinds by study year. The distribution of 
motors rewinds across the six horsepower ranges was similar in 2013 and 2014, with over half of 
total motor rewinds in both years on motors less than 75 horsepower. In 2014, motor service 
centers rewound a slightly smaller proportion of 75-100 horsepower and 125-200 horsepower 
motors, however they rewound a slightly greater proportion of 250-500 horsepower motors that 
year.  
  


Figure 2. Distribution of Total Motor Rewinds by Study Year 
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3.1.4 Documented	and	Incented	Motor	Rewinds	
For GMPG members, Cadmus estimated the percentage of green motor rewinds that went 
unreported to GMPG and for which member service centers received no incentives in 2014. To 
receive utility incentives for green motor rewinds, member service centers must provide 
documentation to GMPG, which verifies and submits the paperwork to the service center’s 
utility. The utility then provides the incentive to the member service center. A motor service 
center must be a registered GMPG member in order to receive a utility incentive for a green 
motor rewind. 
 
The purpose of estimating the number of unreported green motor rewinds is to account for all the 
savings resulting from green motor rewinds—not only those that member service centers 
reported. The GMPG administrator provided Cadmus with the number of agricultural and 
industrial rewinds from 11 of the 16 motor service centers that Cadmus had already gathered 
data (11 centers provided this information on their data collection forms by the end of January 
2015).3  
 
Table 12 lists the number of rewinds that motor services centers reported to GMPG for incentive 
payment, reported to Cadmus, and the percentage that went undocumented by GMPG. Overall, 
motor service centers failed to report 20% of green motor rewinds that were eligible for 
incentives.  
 


Table 12. GMPG Green Motor Rewinds Documented and Undocumented for 2014 


Sector 
Number of Rewinds 


GMPG Documented 
(n = 11) 


Reported to Cadmus 
(n = 11) 


Percentage Not Documented 
by GMPG 


Agricultural 43 86 50% 
Industrial 114 111 -3% 
Total 157 197 20% 


 
Cadmus expected that the number of GMPG-documented green motor rewinds would be less 
than or equal to the number reported on the data collection forms. Although the number of 
GMPG-documented green motor rewinds overall was less than or equal to the number reported 
on the data collection forms, the number of GMPG documented industrial rewinds exceeds the 
number provided to Cadmus by three motor rewinds.  


                                                 
3  To comply with contractual obligations to keep trade data anonymous, the GMPG administrator is not able to 


provide Cadmus with a definitive count of motors rewound by horsepower for each member service center that 
provides GMPG with data. Therefore, GMPG agreed to provide Cadmus with this data at a level that maintains 
anonymity for GMPG members but allows for a summary comparison of results to the data received by 
Cadmus.  
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There are several possibilities that could explain this slight discrepancy in industrial rewinds: 


 Timing of reporting. Cadmus began receiving data collection forms on December 
1, 2014. GMPG provided the documented list of rewinds in late January 2015. Motor 
service centers might have performed additional in 2014 after submitting the data 
collection forms to Cadmus. 


 Timing of services provided. Cadmus requested data for all motor rewinds 
performed in 2014. This discrepancy may also be explained by timing differences 
among motor service centers regarding the date the rewind was completed, the 
customer paid the invoice, the incentive was paid by the utility, and the 
documentation was received by GMPG. 


 General errors in reporting. Discrepancies between the two sources of data could 
be due to general reporting errors.  


 
These twelve GMPG members reported a significantly higher number of agricultural motor 
rewinds in the Cadmus data collection forms than what they reported to GMPG. The relatively 
smaller (in terms of horsepower) motors used in agricultural applications could be the reason for 
this discrepancy.  
 
Cadmus also calculated undocumented horsepower. Table 13 provides the green motor rewind 
total horsepower GMPG documented, reported to Cadmus, and the percentage not documented.  
 


Table 13. Green Motor Rewind Horsepower GMPG Documented for 2014 


Sector 
Horsepower Rewound 


GMPG Documented Reported to Cadmus Percentage Not Documented 
By GMPG (n = 11)  (n = 11)  


Agricultural 10,910 19,825 45% 
Industrial 19,920 21,005 5% 
Total 30,830 40,830 24% 


 
 
3.1.5 Agricultural	Versus	Industrial	Rewinds	by	Horsepower	
In the electronic data collection form, Cadmus requested information about which application—
agricultural or industrial—customers used the rewound motors. GMPG and the region’s utilities 
also require this information to calculate savings because the RTF assumes different values for 
similar horsepower motors in different applications.  
 
Motor service centers differentiated between the industrial and agricultural applications for every 
collection form. Table 14 shows the percentage of horsepower for the agricultural and industrial 
sectors for GMPG member and nonmember centers. 
 


Table 14. Percentage of GMPG Rewinds by Horsepower by Sector 


 
GMPG Members GMPG Nonmembers 


Agricultural Industrial Agricultural Industrial 
NEEA Region Total 54% 46% 44% 56% 
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Overall, agricultural motors accounted for 54% of the total rewound horsepower at GMPG 
member motor service centers. Conversely, for nonmembers, industrial motors accounted for 
56% of all horsepower rewound in 2014. 
 
3.2 Market	Share	


 
Cadmus assessed the market share of the green motor rewinds market using secondary research 
and data collection forms. This section describes the market share findings for these aspects:  


 Granularity of data; 
 Number of green motor compliant rewinds; and 
 Penetration of green motor rewinds practices. 


 
3.2.1 Granularity	of	Data	
 
Since it began collecting data from its members in 2009, GMPG has provided a template for 
categorizing the number of motor rewinds by state, horsepower, and application (agricultural or 
industrial). Cadmus made one modification to that template to account for the total rewinds 
needed to estimate the market share of green motor rewinds. 
 
The GMPG members and nonmembers who responded provided data with the granular detail 
needed for Cadmus to estimate savings according to the RTF workbooks. 
 
3.2.2 Number	of	Green	Motor‐Compliant	Rewinds	
 
Cadmus requested the number of green motor-compliant rewinds for both GMPG members and 
nonmembers in the data collection forms.  
 
3.2.2.1 	GMPG	Members	
Table 15 shows the sample number of green motor rewinds performed by the 16 member service 
centers as reported to Cadmus for each state and agricultural or industrial motor application 
combination. 
 


Table 15. Number of GMPG Green Motor Rewinds 


State 
Number of Green Motor Rewinds 


Agricultural Industrial Total 


Washington 16 28 44 
Oregon 28 44 72 
Idaho 72 43 115 
Montana 0 5 5 
NEEA Region Total 116 120 236 
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Table 16 shows the within-state extrapolation of the sample green motor rewinds for the 
agricultural and industrial sectors for GMPG members. 
 


Table 16. Number of Extrapolated GMPG Member Motor Rewinds  


State 
Number of Green Motor Rewinds 


Agricultural Industrial Total 


Washington 53 93 147 
Oregon 70 110 180 
Idaho 103 61 164 
Montana 0 8 8 
NEEA Region Total 226 272 498 


 
 
Cadmus also extrapolated the sample green motor rewinds within the agricultural and industrial 
populations to the regional level for members. This method provides a more reliable estimate of 
the total number of rewinds while remaining indifferent to any differences among service centers 
for location. Table 17 shows the extrapolated green motor rewind results for members.  
 


Table 17. Extrapolated Member Green Motor Rewinds by Sector 


Region 
Number of Green Motor Rewinds 


Agricultural Industrial Total 


NEEA Region Total 239 248 487 


 
For member service centers, Cadmus estimated 239 agricultural green motor rewinds with a 
confidence level of 90% and relative precision of ± 54%, and 248 industrial green motor rewinds 
with a confidence level of 90% and relative precision of ± 41%. 
 
 
3.2.2.2 	Nonmembers	
Table 18 shows the number of green motor rewinds performed by the nine nonmember service 
centers as reported to Cadmus for each state and by agricultural or industrial motor application. 
 


Table 18. Number of Nonmember Green Motor Rewinds 


State 
Number of Green Motor Rewinds 


Agricultural Industrial Total 


Washington 0 0 0 
Oregon 0 0 0 
Idaho 0 0 0 
Montana 11 14 25 
NEEA Region Total 11 14 25 


 
 
One nonmember service center, which had previously been a GMPG member, accounted for all 
25 reported green motor compliant rewinds. Given that one former GMPG member motor 
service center performed all of these green motor rewinds, and most likely does not represent the 
population of nonmembers, Cadmus did not extrapolate the sample of green motor rewinds to the 
population of nonmember service centers. 
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3.2.3 Penetration	of	Green	Motor	Practices		
Table 19 shows the penetration of green motor rewind practices among GMPG members. 
Overall, GMPG members perform green motor rewinds on 21% of all motors rewound in 2014. 
GMPG member service centers rewound 30% of total horsepower to green motor practice 
specifications. 
  


Table 19. Penetration of Green Motor Rewinds Practices in 2014 


GMPG Status 
Number of Rewinds Horsepower 


Agricultural Industrial Total Agricultural Industrial Total 


GMPG Members 22% 21% 21% 30% 30% 30% 
GMPG Nonmembers 6% 4% 5% 9% 13% 11% 


 
 
Table 19 shows a higher penetration rate of green motor practices for GMPG members than 
nonmembers for both the number of rewinds and overall horsepower rewound in 2014. As with 
total green motor rewinds performed, due to the outlier of green motor rewinds performed by a 
single nonmember service center—Cadmus determined that extrapolating the penetration rate of 
green motor rewind practices to the population of nonmember service centers would lack the 
necessary and reasonable precision required. 
 
3.3 Savings	Calculations	


 
Cadmus estimated the regional savings for GMPG member and nonmember motor service 
centers from green motor rewinds in 2014 using results from data collection efforts and per-unit 
energy savings from the RTF.  
 
3.3.1 	Members	
 
Cadmus calculated the annual kWh savings resulting from green motor rewinds for GMPG 
members by sector (industrial or agricultural) and state for 2014. Table 20 shows the savings for 
the 16 member service centers that provided data collection forms. 
 


Table 20. 2014 Green Motor Rewind Savings for GMPG Member Sample  


State 
Green Motor Rewind Savings (Annual kWh) 


Agricultural Industrial Total 


Washington 79,603 198,234 277,837 
Oregon 42,908 157,245 200,153 
Idaho 162,344 109,773 272,117 
Montana 0 22,975 22,975 
NEEA Region Total 284,856 488,228 773,083 


 
 
Table 21 shows the within-state extrapolation of the sample green motor rewinds for the 
agricultural and industrial applications for the GMPG members.  
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Table 21. 2014 Extrapolated Green Motor Rewind Savings for GMPG Members 


State 
Green Motor Rewind Savings (Annual kWh) 


Agricultural Industrial Total 


Washington 265,343 660,781 926,125 
Oregon 107,270 393,112 500,383 
Idaho 231,921 156,818 388,739 
Montana 0 34,463 34,463 
NEEA Region Total 604,534 1,245,175 1,849,710 


 
 
Cadmus also extrapolated the sample green motor rewind savings within the agricultural and 
industrial populations at the regional level for members. This method provides a more rigorous 
estimate of savings while remaining indifferent to any differences among service centers for 
location. Table 22 shows the extrapolated green motor rewind savings for member service 
centers.  
 


Table 22. 2013 GMPG Members Green Motor Rewind Savings Extrapolated to the Regional Level 


State 
Green Motor Rewind Savings (Annual kWh) 


Agricultural Industrial Total 


NEEA Region Total  587,515 1,006,969 1,594,484 


 
 
For member service centers, the estimated savings for agricultural green motor rewinds is 
587,515 annual kWh with confidence level of 90% and relative precision of ± 44%. For 
industrial green motor rewinds, estimated savings is 1,006,969 annual kWh with a confidence 
level of 90% and relative precision of ± 40%. 
 
3.3.2 	Nonmembers	
Cadmus calculated the annual kWh savings resulting from green motor rewinds for nonmembers 
by application (industrial or agricultural) and state for 2014. Table 23 shows the savings for the 
19 nonmember service centers that provided data collection forms. 
 


Table 23. 2014 Green Motor Rewind Savings for Nonmember Sample 


State 
Green Motor Rewind Savings (Annual kWh) 


Agricultural Industrial Total 


Washington 0 0 0 
Oregon 0 0 0 
Idaho 0 0 0 
Montana 18,798 65,760 84,558 
NEEA Region Total 18,798 65,760 84,558 


 
 
Cadmus determined that extrapolations of the nonmember green motor rewind savings are not 
ideal because 18 of the 19 nonmember service centers in the sample reported no green motor 
rewinds and, therefore, all of the savings come from one service center. 
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3.4 Key	Market	Intelligence	Findings	
 
This section presents key market intelligence findings from the telephone survey. Where 
appropriate, Cadmus compares the current study findings to 2013 survey findings. Given the 
small sample sizes from the 2013 motor service center surveys, findings from those surveys only 
should be considered as directional and not representative of the entire Northwest motor service 
center population in 2013. 
 
3.4.1 	Reported	Number	of	Employees		
 
As Figure 3 shows, member service centers reported a wider range in the number of employees 
and a larger maximum number of employees (min=3; max=72) than nonmembers (min=1; 
max=43). The median number of employees was also larger for members (median=13) than 
nonmembers (median=3). 
 


Figure 3. Boxplot of the Number of Employees for Members and Nonmembers in 2014 


 
Notes: Boxplot of responses for members and nonmembers to the question B1: How many employees does your 
company have in the Northwest? 
 
Boxplots are used to visualize the distributional characteristics of a set of data points. This boxplot displays the 
number of employees at member and nonmember service centers. These data are divided into four quartiles, with 
25% of data points in each group. The end points represent the low and high values, with black dots representing 
outliers—data points that fall abnormally far from the other values in the dataset.  
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3.4.2 Awareness	of	and	Intentions	to	Seek	EASA	Accreditation	and	GMPG	
Membership	


Two organizations promote motor rewind best practices in the Northwest: GMPG and EASA. 
The GMPG educates, trains, and certifies service centers on effective shop procedures and offers 
incentives to both GMPG member motor service centers and end users for efficient motor 
rewinds. EASA also promotes motor rewind best practices and recently introduced a nationwide 
accreditation program for motor service centers. Through this program, EASA evaluates motor 
service centers using a third-party auditor to ensure service centers use best practices for 
maintaining motor efficiency and reliability during motor repairs. Accredited service centers 
receive third-party verification and recognition on EASA’s website. 
 
To understand motor service centers’ awareness of and intentions to participate in these 
offerings, Cadmus asked the following:  


 Members’ and nonmembers’ awareness of and intentions in 2014 to seek 
accreditation through EASA.  


 Nonmembers’ awareness of the GMPG and utility incentives available for GMPG 
members and their intentions to join the group (asked in 2013 and 2014).  


 
As shown in Figure 4, almost all of the member centers surveyed (92%; 24 out of 26) and the 
majority of nonmember centers (71%; 17 out of 24) knew of EASA’s accreditation program for 
motor service centers. However, fewer nonmembers knew of the program.  
 


Figure 4. GMPG Member and Nonmember Awareness of EASA Accreditation Program in 2014 


 
Notes: Results show responses to question B1: Are you aware of Electrical Apparatus Service Association's 
accreditation program for motor service centers? 
 
Cadmus asked those aware of EASA’s accreditation program if they planned to seek 
accreditation through EASA. Members and nonmembers differed in their responses. As shown in 
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Figure 5, while the majority of members (67%; 16 out of 26) said they planned to seek EASA 
accreditation, a minority of nonmembers (12%; 2 out of 24) said they planned to do so.  


Figure 5. Motor Service Center Intentions to Seek EASA Accreditation 


 
Notes: Results show responses to question B2: Is your shop planning to seek EASA accreditation? Cadmus only 
asked this question of motor service centers saying they knew of EASA’s accreditation program.  


 
Cadmus asked only nonmembers in the 2013 and 2014 evaluations about their awareness of the 
GMPG and of utility incentives available for green motor rewinds. As shown in Table 24, the 
majority of nonmember motor service centers in 2014 (71%, 17 out of 24) reported knowing 
about GMPG, while over one-half of nonmember service centers in 2013 (54%, 7 out of 13) 
reported knowing about the GMPG.  
 


Table 24. Nonmember Awareness of GMPG by Study Year 


 
Of 17 nonmember respondents who knew of the GMPG in 2014, 11 (65%) knew of opportunities 
to receive utility incentives by joining the GMPG and offering green motor rewinds, as shown in  
Table 25. Although a smaller proportion (54%; 7 out of 13) of nonmembers knew of the GMPG 
in 2013, a greater proportion of those respondents also knew of utility incentives (86%; 6 out of 
7).  


44%


12%


67%


39%


76%


13%


17%


12%
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Total Respondents (n=41)


Nonmember (n=17)


Member (n=24)


Yes No Don't Know


Are you aware of the Green Motors 
Practices Group?  


2013 (n=13) 2014 (n=24) 


Frequency  Percentage Frequency  Percentage  


Yes 7 54% 17 71% 


No 6 8% 7 29% 


Notes: Results show responses from question B3 in the 2014 survey and question D1 in the 2013 survey: Are you 
aware of the Green Motors Practices Group? Cadmus only asked this question of nonmember motor service centers. 
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Table 25. Nonmember Awareness of Utility Incentives for Green Motor Rewinds by Study Year 


Before this survey, were you aware of the 
opportunity to receive utility incentives 
via joining the Green Motors Practices 
Group? 


2013 (n=7) 2014 (n=17) 


Frequency  Percentage Frequency  Percentage  


Yes 6 86% 11 65% 


No 1 14% 6 35% 


Notes: Results show responses from question B4 in the 2014 survey and question D3 in the 2013 survey: Before this 
survey, were you aware of the opportunity to receive utility incentives via joining the Green Motors Practices 
Group? Cadmus only asked this question of nonmember motor service centers.  
 
In 2014, Cadmus asked nonmember respondents who knew of the GMPG if their shop plans to 
become a member of the organization. Most nonmembers did not plan to join the GMPG—only 
one out of the 17 nonmembers who knew of the GMPG planned to join the group, as shown in 
Figure 6.  
 


Figure 6. Nonmember Intentions to Join the GMPG 


 
Notes: Results show responses from question B5: Is your shop planning to become a member of the Green 
Motors Practices Group? Cadmus only asked this question of nonmember motor service centers (n=17). 


	
3.4.3 Future	Data	Collection	Improvements	
 
Through the 2013 evaluation of ACE model assumptions for motor rewinds, Cadmus determined 
that the process of compiling data on motor rewinds at the end of the year could be burdensome 
for motor service centers, many of which do not keep centralized records of their shops’ motor 
rewinds. In 2013, two respondents (who declined to complete the form) stated that they needed 
advance notice of the motor rewind information request at the beginning of the year, which 
would allow staff to record information throughout the year as they complete jobs.  
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In exploring ways to engage motor service centers and reduce data collection burdens in the 
current evaluation study, Cadmus asked respondents if they preferred to receive the data 
collection form in advance for future data collection efforts.  
 
Although Cadmus did not directly ask respondents who declined to participate why they were 
unwilling to complete the data collection forms, some offered the following explanations:  


 Four respondents said they were unwilling to complete the form this year because 
compiling rewinds at the end of year would be too time intensive. However, they 
were willing to complete the form next year, provided they received the form in 
advance.  


 Two respondents said their tracking systems do not distinguish motor rewinds from 
other types of motor repairs, so they could not reliably provide the necessary sales 
data.  


 One respondent was concerned about the confidentiality of the data, and did not 
want to share data that might benefit their competitors. 


 
As shown in Table 26, two-thirds of respondents said they wanted advance notice of the study at 
the beginning of the year and a copy of the data collection form, including 19 motor service 
centers that declined to provide data in 2014. Members indicated greater interest in advance 
notification of study efforts—the majority of members (85%, 22 out of 26) wanted the form in 
advance; however, less than one-half (11 out of 24) of nonmembers requested advance notice. Of 
the remaining 13 nonmembers, 11 said they did not need advance notice of data collection and 
two were unsure.  
 


Table 26. Member and Nonmember Interest in Advance Notification of Data Collection 


Starting in 2015, would you like 
to receive advance notice and a 
copy of the data collection form?  


Member (n=26) Nonmember (n=24) 
Total Respondents 


(n=50) 


Frequency Percentage Frequency Percentage  Frequency Percentage 


Yes 22 85% 11 46% 33 66% 


No 3 12% 11 46% 14 28% 


Don’t Know 1 4% 2 8% 3 6% 


Notes: Results show responses from question B6: We need to collect this motor rewind information from service centers 
each year for the next three years. Starting in 2015, we are able to provide advance notice of these efforts. Would you like 
to receive advance notice and a copy of the data collection form in early 2015? 
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4 Conclusions	and	Recommendations		
 
Based on the study findings, Cadmus developed the following conclusions and 
recommendations. 
 
4.1 Key	ACE	Model	Assumptions	
 
4.1.1 Conclusions	About	Key	ACE	Model	Assumptions	
 
This study’s major research objectives pertain directly to key ACE Model assumptions, as 
outlined below:  
 


 Market Size. In 2014, 83 Northwest motor service centers performed over 3,500 
motor rewinds, which amounted to over 446,000 horsepower. Agricultural 
application motors accounted for 52% of the total rewound horsepower in 2014. The 
estimated number of rewinds performed by Northwest motor service centers 
decreased by more than 1,100 motor rewinds—from 4,631 motor rewinds in 2013 to 
3,505 in 2014. This decrease in motor rewinds is most likely due to a decline in the 
motor rewind industry, along with the improvements Cadmus made in data 
collection and the subsequent changes in Cadmus’ study sample between 2013 and 
2014.  


 
 Market Share. In 2014, GMPG member service centers performed 753 green motor 


rewinds that represented 114,868 horsepower. Nonmembers performed 25 green 
motor rewinds that represented 4,435 horsepower. Green motor rewinds accounted 
for 21% of all motor rewinds performed by GMPG members. Over 30% of all 
horsepower rewound by GMPG members resulted from green motor rewinds.  


 
 Savings Calculations. Cadmus estimated that the total, regional savings from green 


motor rewinds in 2014 was 1,934,268 annual kWh.  
 


Table 27. Total Regional Green Motor Rewinds Savings in 2014 


State 
Green Motor Rewind Savings (Annual kWh) 


GMPG Member  GMPG Nonmember Total  


Washington 926,125 0 926,125 
Oregon 500,383 0 500,383 
Idaho 388,739 0 388,739 
Montana 34,463 84,558 119,022 


Total 1,849,710 84,558 1,934,268 
 
 
4.1.2 Recommendations	
 
It is likely that the number of estimated motor rewinds decreased in 2014 from that in 2013 due 
to a decline in the motor rewind industry and the changes in Cadmus’ sample of motor service 
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centers. However, to fully understand the factors influencing the decline in the estimated number 
of motor rewinds, Cadmus recommends the following:  


 Continue to collect motor rewind data on an annual basis to provide a time series of 
data points. More data over a longer period of time will allow for a deeper level of 
analysis and comparison to better understand the motor rewind market.  


 Continue to improve data collection methods (described in more detail in the next 
section, 4.2 Data Collection Improvements) to maintain and encourage participation 
by member and nonmember motor service centers. 


 Conduct additional research to further qualitatively explore changes and trends in the 
motor rewind industry.  


 
4.2 Data	Collection	Improvements	
 
4.2.1 Conclusions	About	Data	Collection	Improvements	
Cadmus and NEEA may need additional engagement strategies and incentives to encourage new 
and ongoing participation in future data collection efforts. Thirty-five motor service centers (16 
members and 19 nonmembers) completed the data collection forms, which was an increase from 
the 27 motor service centers that completed the form in 2013. Although the overall response rate 
was higher in 2014 than 2013, the number of member centers that participated in the survey 
decreased from 18 in 2013 to 16 in 2014. Additionally, seven member centers that provided sales 
data via the data collection form in 2013 declined to do so in 2014. 
 
4.2.2 Recommendations	
In addition to providing motor service centers with advance notification of research efforts and a 
copy of the data collection form (85% of the surveyed members and 46% of the surveyed 
nonmembers wanted the form in advance), Cadmus recommends the following methods to 
increase participation in future data collection efforts: 


 Provide a financial incentive to members to participate in future motor rewinds 
studies (similar to the incentive offered to nonmembers). 


 Ask the GMPG administrator to contact member service centers several times 
throughout the year, such as:  
o At the beginning of the year to provide advance notification and an approximate 


timeline for the anticipated data collection; 
o At the end of the year before the survey and approximately one month before the 


data collection deadline; and 
o Two weeks before the data collection deadline. 


 
Following completion of the 2014 evaluation study, Cadmus also intends to send summary 
findings to all motor service centers that participated in 2014.  
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4.3 Market	Transformation	
 
4.3.1 Conclusions	About	Market	Transformation	
 
Based on the study findings, green motor rewinds have not yet become standard practice in the 
Northwest, therefore, the region’s efforts have not transformed the market for green motor 
rewinds. Regional stakeholders need to continue their efforts to transform the market for green 
motor rewinds. 
 
GMPG members reported that green motor rewinds comprise only 30% of all motors rewound, 
and 25% (4 out of 16) of member respondents indicated performing no green motor rewinds in 
2014. Only one nonmember, previously a member of the GMPG, reported performing green 
motor rewinds, which comprised 11% of all horsepower rewound in 2014.  
 
GMPG members perform more motor rewinds in compliance with green motor rewind standards 
than nonmembers. While awareness of the GMPG is increasing, surveyed nonmembers were 
reluctant to join the Green Motors Practices Group—only one out of the 17 nonmember 
respondents who knew of the GMPG planned to join the group. Similarly, while 71% of 
nonmember respondents were aware of EASA accreditation, only 12% (2 out of 17) of those 
who were aware of it were planning to seek EASA accreditation.  
 
NEEA, the GMPG, and EASA have made significant progress in encouraging motor service 
centers to perform green motor rewinds. However, without additional intervention, the market 
penetration of green motor rewinds is not likely to increase.   
The current study did not explore motor service center reasons for not planning to join the 
GMPG or seek EASA accreditation, However,in the 2013 study, nonmembers identified the 
following reasons for not joining the GMPG: lack of proper equipment (specifically, core loss 
test machines), lack of customer interest, paperwork hassles, a perception that green motor 
rewinds do not last as long, and lack of time to sign up. Additionally, in the 2013 study, 
stakeholder interviewees suggested that developing a customer awareness campaign and 
reducing paperwork burdens could help encourage motor service centers to offer green motor 
rewinds. While a deeper exploration of motor service center barriers and motivations was outside 
the scope of this study, these findings suggest that opportunities remain for NEEA to support 
interventions to transform the market for motor rewinds. 
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5 	Appendices	
 
Appendix	A.	Data	Collection	Form	
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Rewind	
Type	 Section	A:	Count	of	all	Motor	Rewinds	


Section	B:	Count	of	Green	Motor	
Rewinds		


End	Use	 Agriculture	 Industrial	 Agriculture	 Industrial	
State	 ID	 MT	 OR	 WA	 ID MT OR WA ID MT OR WA	 ID	 MT OR WA
15	HP	                                                


20	HP	                                                


25	HP	                                                


30	HP	                                                


40	HP	                                                


50	HP	                                                


60	HP	                                                


75	HP	                                                


100	HP	                                                


125	HP	                                                


150	HP	                                                


200	HP	                                                


250	HP	                                                


300	HP	                                                


350	HP	                                                


400	HP	                                                


450	HP	                                                


500	HP	                                                


600	HP	                                                


700	HP	                                                


800	HP	                                                


900	HP	                                                


1000	HP	                                                


1250	HP	                                                


1500	HP	                                                


2000	HP	                                                


2250	HP	                                                


2500	HP	                                                


3000	HP	                                                


3500	HP	                                                


4000	HP	                                                


4500	HP	                                                


5000	HP	                                                
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Appendix	B.	2014	Motor	Service	Center	Survey	
 
Hi, my name is _________ and I’m calling from Cadmus on behalf of the Northwest Energy 
Efficiency Alliance, or, NEEA. May I please speak with [NAME]? [IF NO NAME 
AVAILABLE SAY]: with the owner or manager of your business? [IF NOT AVAILABLE, 
SCHEDULE CALL BACK] 
 
[IF NEEDED, REPEAT WHEN OWNER/MANAGER IS ON THE PHONE]: Hi, my name is 
_________ and I’m calling from Cadmus on behalf of the Northwest Energy Efficiency Alliance, 
or, NEEA.  


A. Introduction 
 
[NOTE TO REVIEWERS: Since we are conducting these interviews in-house, we’d like these 
interactions to have a more conversational flow. Therefore, we intend for the introductory text 
below to serve as a guide for the interviewer rather than a script to be read verbatim.]  
 
[IF MEMBER]  
 
NEEA has contracted with my company to continue the Northwest Green Motor Rewind study 
that began in 2013.  
 
[IF THEY PROVIDED DATA IN 2013: Thank you again for taking the time last year to 
participate in the study and contribute to this project’s success.] 
 
We’re contacting you to request your participation in this year’s research. You may have already 
received an e-mail from Dennis Bowns, Executive Director of the Green Motors Practices 
Group, about this important study. Does this sound familiar? 
 
The study involves answering a few brief questions over the phone, and afterwards, sending us 
some information about the motor rewinds your company performed in 2014. We’ll ask you for 
the number of rewinds by horsepower and if the motor was used in either an agricultural or 
industrial application. It will take you about a half hour to complete that spreadsheet and you can 
complete it via e-mail, fax, or phone. All of the data that you provide will remain confidential; 
we are only using it to combine with other data in the Northwest region so we can get an 
accurate and comprehensive picture of the motor rewinds market. 
 
[IF THEY MENTION THEY REQUESTED ADVANCE NOTIFICATION IN 2013: Several 
motor service centers requested advance notification of data collection efforts last year. I want to 
assure you that your voice was heard. Starting in 2015, if requested, we will provide advance 
notice and a copy of the data collection form to track motor rewinds throughout 2015 and each 
year research continues.]   
 
In return for your participation, we will share a summary of research findings with you each year 
that this research continues. 
 
So to begin, I just have a few short questions for you. 
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[IF NEEDED: Answering these few questions over the phone should take no more than five 
minutes of your time.]  
 
[IF A NONMEMBER WHO RECEIVED A PRIOR E-MAIL FROM GMPG] 
 
NEEA has contracted with my company to continue the Northwest motor rewind study that 
began in 2013, and we are offering a $150 visa gift card to mechanical contractors who 
participate this year. 
 
[IF THEY PROVIDED DATA IN 2013: Thank you again for taking the time last year to 
participate in the study and contribute to this project’s success.] 
 
We’re contacting you to request your participation in this year’s research. You may have already 
received an e-mail from Dennis Bowns, who is the former President of the Northwest Chapter of 
EASA and Executive Director of the Green Motors Practices Group, about this important study. 
Does this sound familiar? 
 
The study involves answering a few brief questions over the phone, and afterwards, sending us 
some information about the motor rewinds your company performed in 2014. We’ll ask you for 
the number of rewinds by horsepower and if the motor was used in either an agricultural or 
industrial application. It will take you about a half hour to complete that spreadsheet and you can 
complete it via e-mail, fax, or phone. When we receive your data, we will mail you a $150 gift 
card. All the data will remain confidential; we are only using it to combine with other data in the 
Northwest region so we can get an accurate and comprehensive picture of the motor rewinds 
market.] 
 
[IF THEY MENTION THEY REQUESTED ADVANCE NOTIFICATION IN 2013: Several 
motor service centers requested advance notification of data collection efforts last year. I want to 
assure you that your voice was heard. Starting in 2015, if requested, we will provide advance 
notice and a copy of the data collection form to track motor rewinds throughout 2015 and each 
year research continues.]   
 
In return for your participation, we will also share a summary of research findings with you each 
year that this research continues. 
 
So to begin, I just have a few short questions for you. 
 
[IF NEEDED: Answering these few questions over the phone should take no more than 5 
minutes of your time.]  
 
[IF A NONMEMBER WHO DID NOT RECEIVE A PRIOR E-MAIL FROM GMPG] 
 
NEEA is conducting a study about motor rewinds, and we are offering a $150 visa gift card to 
mechanical contractors who participate. NEEA has contracted with my company to continue this 
Northwest motor rewind study that began in 2013. 
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[IF THEY PROVIDED DATA IN 2013: Thank you again for taking the time last year to 
participate in the study and contribute to this project’s success.] 
 
We’re contacting you to see if you would like to participate in this year’s research and receive 
the incentive. First, let me tell you a little about the study. It involves answering a few brief 
questions over the phone, and afterwards, sending us some information over e-mail, fax, or 
phone about the motor rewinds your company performed in 2014.  
 
The purpose of the research is to help NEEA understand more about the motor rewinds industry 
in the Pacific Northwest. We’ll ask you for the number of rewinds by horsepower and if the 
motor was used in either an agricultural or industrial application. All the data will remain 
completely confidential; we are only using it to combine with other data in the Northwest region 
so we can get an accurate and comprehensive picture of the motor rewinds market.  
 
[IF THEY MENTION THEY REQUESTED ADVANCE NOTIFICATION IN 2013: Several 
motor service centers requested advance notification of data collection efforts last year. I want to 
assure you that your voice was heard. Starting in 2015, if requested, we will provide advance 
notice and a copy of the data collection form to track motor rewinds throughout 2015 and each 
year research continues.]   
 
Once we send you the form to collect the information we need, we expect it to take about a half 
hour of your time. After we receive your data about motor rewinds, we’ll put a gift card in the 
mail. In return for your participation, we will also share a summary of research findings with you 
each year that this research continues. 
 
So to begin, I just have a few short questions for you. 
 
[IF NEEDED: Answering these few questions over the phone should take no more than five 
minutes of your time.]  
 


A1. To start with, how many employees does your company have in the Northwest? [IF NEEDED: We 
are only interested in the number of employees your company has in Idaho, Montana, Washington, 
and Oregon.]  


1. [RECORD NUMBER; SPECIFY IF THESE EMPLOYEES ARE AT A SINGLE 
LOCATION OR MULTIPLE LOCATIONS] 


98. Don’t know 
99. Refused 


 


B. EASA and GMPG Awareness and Interest 
 
[ASK IF NOT EASA ACCREDITED] 


B1. Are you aware of Electrical Apparatus Service Association, or EASA, accreditation program for 
motor service centers? [IF NEEDED: The EASA accreditation program evaluates motor service 
centers using a third-party auditor to ensure service centers are using best practices for maintaining 
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motor efficiency and reliability during motor repairs. In return, accredited service centers receive 
third-party verification and recognition on EASA’s website.] 


1. (Yes) 
2. (No) 


98. (Don’t know) 
99. (Refused) 


 
[ASK IF B1=1] 


B2. Is your shop planning to seek EASA accreditation? 
1. (Yes) 
2. (No) 


98. (Don’t know) 
99. (Refused) 


 
[ASK IF GMPG NONMEMBER] 


B3. Are you aware of the Green Motors Practices Group?  
1. (Yes) 
2. (No) 


98. (Don’t know) 
99. (Refused) 


 
[ASK IF B3=1] 


B4. Before this conversation, were you aware of the opportunity to receive utility incentives via joining 
the Green Motors Practices Group? 


1. (Yes) 
2. (No) 


98. (Don’t know) 
99. (Refused) 


 
[ASK IF B3=1] 


B5. Is your shop planning to become a member of the Green Motors Practices Group? 
1. (Yes) 
2. (No) 


98. (Don’t know) 
99. (Refused) 


 


C. Data Collection Forms 
 


C1. How would you prefer to receive the data collection form I mentioned earlier? 
1. E-mail 


C1a. [COLLECT E-MAIL]_________________________ 
2. Fax 


C1b. [COLLECT FAX NUMBER]________________________ 
3. Phone 


C1c. [COLLECT PHONE NUMBER]________________________ 
4. Other [SPECIFY]  


98. Don’t know 
99. Refused  
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[SAY IF GMPG NONMEMBER AND C1=99] 


C2. Unfortunately, I am unable to provide you with an incentive for participating in the study if you do 
not complete the data collection form. 


 
C3. We need to collect this motor rewind information from service centers each year for the next three 


years. Starting in 2015, we  will provide advance notice of these efforts. Would you like to receive 
advance notice and a copy of the data collection form in early 2015? 


1. (Yes) 
2. (No) 


98. (Don’t know) 
99. (Refused) 


 
[If C3=1] 


C4. How would you like to receive the data collection form in 2015?  
1. E-mail 


C4a. [COLLECT E-MAIL IF DIFFERENT FROM 
C1]_________________________ 


2. Fax 
C4b. [COLLECT FAX IF DIFFERENT FROM 


C1]_________________________ 
3. Other [SPECIFY]  


98. Don’t know 
99. Refused 


 


D. Closing	
 
Great. Thanks again. You should expect to receive the form shortly. There will be more detailed 
directions on how to complete it on the form itself. It will also have contact information for someone to 
call if you have any questions, and it will have instructions on how to submit it.  
 
[SAY IF GMPG NONMEMBER]: Once we receive the form, we will mail you your $150 gift card. 
 
Thank for your time, have a great day!  
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Appendix	C.	2013	Nonmember	Motor	Service	Center	Survey	
 


NOTE: Answer options in parentheses or instructions in brackets are never read by the 
interviewer. 
 
Hi, my name is _________ and I’m calling from RDD Services on behalf of the Northwest 
Energy Efficiency Alliance, or, NEEA. May I please speak [NAME]?  [IF NO NAME 
AVAILABLE SAY]: with the owner or manager of your business?  [IF NOT AVAILABLE, 
SCHEDULE CALL BACK] 
 
[IF NEEDED, REPEAT WHEN OWNER/MANAGER IS ON THE PHONE]: Hi, my name is 
_________ calling from RDD Services on behalf of the Northwest Energy Efficiency Alliance, 
or, NEEA.  


A. Introduction 
 
[IF RECEIVED PRIOR E-MAIL FROM CADMUS/NEEA] 
NEEA is conducting a study about motor rewinds, and we are offering mechanical contractors 
who participate in our study a $100 visa gift card. We’re contacting you to see if you would like 
to participate in the research. You may have already received an e-mail from Dennis Bowns, 
who is the President of the Northwest Chapter of EASA [PRONOUNCED EEESA] and 
Executive Director of the Green Motors Practices Group, about this important study. Does this 
sound familiar? 
 
 


Research Objectives Item  


Determine number of motor rewinds performed annually by non-GMPG service centers 
Data Collection 


Form 


Determine the distribution of motor rewinds by horsepower 
 Data 


Collection 
Form 


Determine the percentage of rewinds completed by horse power for the agricultural 
market vs. the rest of market (ROM) 


 Data 
Collection 


Form 


Evaluate the number of motor rewinds compliant with Green Motor Rewinds specification 
Data Collection 


Form  
Gauge the natural adoption of Green Motor Rewinds practices without NEEA or utilities’ 
influence  


D1-D5; F1-F2 


Determine the number of motors that are replaced with new motors  instead of rewound C1-C4 


Identify new and salient market barriers and possible intervention strategies E1-E7 


Explore potential ways to engage with the market more effectively E8-E12 


Assess how green motor rewind market penetration has changed over time and how it is 
anticipated to change in the future 


G1-G8 


Understand motor service shop characteristics (# of employees, primary customer types)  A1-A2, B1-B7 
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[IF NEEDED: The purpose of the research is to help NEEA understand more about the motor 
rewinds industry and about companies like yours that provide these services.]   
 
The study involves answering a few questions over the phone, and afterwards, sending us some 
information over e-mail about the motor rewinds your company performed in 2013. We’ll ask 
you for the number of rewinds by horsepower and if the motor was used in either an agricultural 
or industrial application. Once we send you the form to collect the information we need, we 
expect it to take about a half hour of your time. When we receive your data, we will mail you a 
$100 gift card. All the data will remain confidential; we are only using it to combine with other 
data in the Northwest region so we can get an accurate and comprehensive picture of the motor 
rewinds market.] 
 
So to begin, I have a few questions for you. [SKIP TO A1] 
 
[IF CALLER DID NOT RECEIVE PRIOR E-MAIL FROM CADMUS/NEEA] 
NEEA is conducting a study about motor rewinds, and we are offering mechanical contractors 
who participate in our study a $100 visa gift card. We’re contacting you to see if you would like 
to participate in the research and receive the incentive. First, let me tell you a little about the 
study. 
It involves answering a few questions over the phone, and afterwards, sending us some 
information over e-mail about the motor rewinds your company performed in 2013.  
 
The purpose of the research is to help NEEA understand more about the motor rewinds industry 
and your company’s practices. So, we’ll ask you for the number of rewinds by horsepower and if 
the motor was used in either an agricultural or industrial application. All the data will remain 
completely confidential; we are only using it to combine with other data in the Northwest region 
so we can get an accurate and comprehensive picture of the motor rewinds market.  
 
Once we send you the form to collect the information we need, we expect it to take about a half 
hour of your time. After we receive your data about motor rewinds, we’ll put a gift card in the 
mail. 
 
So to begin, I have a few questions for you. 
 
[CONTINUE UNLESS THEY DO NOT WANT TO PARTICIPATE]. 
 
[IF NEEDED:  The study is about motor rewind practices.] 
 


A1. First, can you please tell me the primary service or services your business provides?  
[OPEN END] 


 
A2. And for my records, can you please tell me your title at the company? 


[OPEN END] 
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B. Business Information 
 


B1. Does your company have service locations in more than one state? 
1. (Yes) 
2. (No) 


98. (Don’t know) 
99. (Refused) 


 
[[IF B1=1] 


B2. In which states are your company’s service centers located? [MARK ALL THAT APPLY] 
1. (Idaho) 
2. (Montana) 
3. (Oregon) 
4. (Washington) 
5. (Other) [SPECIFY:____________] 


98. (Don’t know) 
99. (Refused) 


 
[IF B2=5] 
Even though your company has motor service centers in more than one state, NEEA is only 
gathering information about motor rewinds conducted in Idaho, Montana, Oregon, and 
Washington. For the purposes of this survey, please provide answers only for your 
company’s motor service centers in Idaho, Montana, Oregon, and Washington. 
 


B3. What types of customers does your business rewind motors for? 
[MARK ALL THAT APPLY] 
 


1. (Agricultural) 
2. (Commercial) 
3. (Industrial: Pulp and Paper) 
4. (Industrial: Wood products manufacturing) 
5. (Industrial: Food processing) 
6. (Industrial: Fabricated metal manufacturing) 
7. (Industrial: Waste-water treatment) 
8. (Industrial: Chemical) 
9. (Other) [SPECIFY_________] 


98. (Don’t know) 
99. (Refused) 
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B4. In addition to motor rewinds, what other types of services does your company provide for 
customers? [MARK ALL THAT APPLY. DO NOT READ] 


1. Pump rebuilds 
2. Compressor rebuilds 
3. Vibration testing 
4. Shaft alignment 
5. Controls and instrumentation 
6. Piping 
7. General maintenance 
8. General preventative monitoring of equipment 
9. (Other) [SPECIFY:___________] 


98. (Don’t know) 
99. (Refused) 


 
B5. Does your shop provide regular preventative maintenance to identify problems, or do most of your 


customers call you when a motor needs repair?  
1. (Preventative maintenance) 
2. (Customer calls us when needed) 
3. (A combination of both) 


98. (Don’t know) 
99. (Refused)  


 
B6. Who at your shop is responsible for interacting with customers? Would you say… [READ LIST. 


MARK ALL THAT APPLY] 
1. Sales staff, 
2. Dedicated account representatives, 
3. The first person who answers a customer’s call, 
4. Any available technician on staff, or 
5. Business owner 
6. (Other) [SPECIFY:______________] 


98. Don’t know 
99. Refused 


 
B7. How many employees does your company have in the Northwest? [IF NEEDED: We are only 


interested in the number of employees your company has in Idaho, Montana, Washington, and 
Oregon] 
[NUMERIC OPEN-END] 


 


C. Motor Replacements 
C1. About what percentage of motors were replaced rather than rewound in 2013?  


[RECORD NUMBER] 
[IF RESPONDENT SAYS 0% SKIP TO C4] 


98. (Don’t know) 
99. (Refused) 
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C2. In most cases, what are the reasons that a customer would replace a motor as opposed to rewinding 
the motor?   


1. (Damage to core) 
2. (Motor size: if the motor is too small) 
3. (Too expensive to rewind; better value to buy a new one) 
4. (Customer preference) 
5. (Motor age or motor vintage) 
6. (Other) [SPECIFY:__________] 


98. (Don’t know) 
99. (Refused) 


 
C3. Of the motors you replaced, what was the approximate horsepower range for these motors? 


[DO NOT READ; CHECK ALL THAT APPLY] 
1. (<15 HP) 
2. (15 to 500) 
3. (501-1000) 
4. (1001 to 2000) 
5. (2001 to 3000) 
6. (3001 to 4000) 
7. (4001 to 5000) 
8. (>5000)  
9. (Other) 


98. (Don’t know) 
99. (Refused) 


 
C4.  If utility incentives became available to replace core damaged motors with new motors, how likely 


would your company be to participate? Would you say…[READ LIST] 
10. Very likely 
11. Somewhat likely 
12. Not too likely 
13. Not at all likely 
98. (Don’t know) 
99. (Refused) 


D. Green Motor Rewinds Practices and Program Influence 
 


D1. Are you aware of the specifications for Green Motor rewinds?   [NOTE: IF RESPONDENT SAYS 
“Sort of…” or, “I think so…” THIS SHALL BE MARKED AS YES.] 


1. (Yes)  
2. (No) 


98. (Don’t know) 
99. (Refused) 


 
[IF D1=1] 


D2. What have you heard about Green Motor rewinds?  
[OPEN END] 
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[EVERYONE] 
Green Motor Rewinds, in contrast to standard motor rewinds, refer to motors that are 
rewound to their original nominal efficiency. The Green Motors Initiative rewind 
specifications require several criteria for a motor rewind to be considered a green rewind, 
such as no damage to the motor core, water mist controlled burn-off temperatures of less 
than 720⁰ F, core-loss test before and after stripping, limited hot spot allowance, and other 
criteria.  


 
[SKIP IF D1=1]  


D3. Before this survey, had you heard of Green Motor Rewinds? 
1. (Yes)  
2. (No) 
98.   (Don’t know) 
99.  (Refused) 


 
[SKIP IF D1=2, 98, or 99 AND D3=2, 98, or 99] 


D4. Does your company make a distinction between a standard rewind and a Green Motor rewind? 
1. (Yes) 
2. (No) 


98. (Don’t know) 
 


99. (Refused) 
 


[ASK EVERYONE] 
D5. Would you say your company performed any green motor rewinds in 2013, according to the green 


motors specifications or the criteria I just mentioned?  
1. (Yes) 
2. (No)  


98. (Don’t know) 
99. (Refused) 


 
[IF D5=1] 


D6. About what percent of your total rewinds would you say were performed in 2013 according to green 
motor rewind specs? 
[OPEN END NUMERIC] 


E. Market Barriers and Interventions 
 


E1. Are you aware of the Green Motors Practices Group?  [NOTE: IF RESPONDENT SAYS “Sort 
of…” or, “I think so…” THIS SHALL BE MARKED AS YES.] 


1. (Yes)  
2. (No) 


98. (Don’t know) 
99. (Refused) 
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[SKIP IF E1=2, 98, or 99] 
E2. According to my understanding, to be eligible for an incentive from your utility for performing green 


motor rewinds, service centers must be members of the Green Motors Practices Group. My records 
show that your business is not a member, do I have that right? 


1. (Yes, correct, we are not a member) 
2. (No, incorrect. We are a member)  


98. (Don’t know) 
99. (Refused) 


 
[SKIP IF E1=2, 98, or 99] 


E3. Before this survey, were you aware of the opportunity to receive utility incentives via joining the 
Green Motors Practices Group? 


1. (Yes) 
2. (No) 


98. (Don’t know) 
99. (Refused) 


 
[SKIP IF E1=2, 98, or 99, OR E2=2, 98, or 99] 


E4. What are the main reasons that your business isn’t a member of the Green Motors Practices Group? 
[DO NOT READ, MARK ALL THAT APPLY] 


1. (I don’t know how to become a member) 
2. (I just haven’t had time to sign up yet) 
3. (I do not have the proper equipment to conduct green motor rewinds) 
4. (Paperwork hassle) 
5. (Incentive is too low, it does not cover the costs of a green motor rewind) 
6. (I do not like the Green Motors Practices Group) [RECORD VERBATIM 


WHY_______________] 
7. (It’s my boss’s decision) 
8. (Customers don’t care about green motor rewinds) 
9. (Other) [SPECIFY:__________] 


98. (Don’t know) 
99. (Refused) 


 
[ASK If D5=2] 


E5. What are the main reasons your business does not conduct green motor rewinds? [OPEN END] 
 


[SKIP IF D1=2, 98, or 99] 
E6. Are there any challenges with conducting rewinds in accordance with green motor rewind 


specifications?  [OPEN END; 2=No, 98=DON’T KNOW, 99=REFUSED] 
 
[SKIP IF D1=2, 98, or 99 OR E6=2, 98, or 99] 


E7. What could be done to help you overcome those challenges? [OPEN END] 
 


E8. How helpful would it be for you or your employees to receive more information or training about 
conducting green motor rewinds? Would you say more information or training would be… [READ 
LIST] 


1. Very helpful 
2. Somewhat helpful 
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3. Not very helpful 
4. Not at all helpful 


98. (Don’t know) 
99. (Refused)  


 
[IF E8=1 OR 2] 


E9. What types of information or training would you like to receive about conducting green motor 
rewinds? [OPEN END] 


 
[SKIP IF D1=2, 98, or 99, D3=2, , 98, or 99 or D4=2, 98, or 99] 


E10. About what percent of your customers request or require green motor rewinds? 
[OPEN END NUMERIC; 96 = N/A (no customers), 98=Don’t know, 99=Refused) 


 
[SKIP IF D1=2, 98, or 99, D3=2, 98, or 99, or D4=2, 98, or 99] 


E11. How often do you recommend green motor rewinds to your customers? Would you say…[READ 
LIST] 


1. Very often, 
2. Sometimes, 
3. Not too often, or 
4. Never 


98. (Don’t know) 
99. (Refused) 


 
[ASK IF E11=3 OR 4] 


E12. What makes you say that? 
[OPEN END] 
  


[ASK SECTION F IF D5=1] 


F. Program Influence 
 


F1.  You mentioned that you performed some green motor rewinds in 2013, but did not receive any 
incentive for them. Do I have that right? 


1. (Yes) 
2. (No) 


98. (Don’t know) 
99. (Refused) 


 
[ASK IF F1=1] 


F2.  What are the main reasons why your company performed green motor rewinds? 
[OPEN END] 
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G. Historical and Future Trends 
 


[ASK IF D5=1] 
G1. Earlier, you mentioned that about [INSERT ANSWER FROM D6] of your rewinds in 2013 were 


green motor rewinds in 2013. Thinking about the rewinds your company performed 5 years ago, 
would you say the percentage of green motor rewinds you performed in 2013 is … [READ LIST] 


1. About the same as it was five years ago, 
2. Lower than five years ago, or 
3. Higher than five years ago? 


98. (Don’t know) 
99. (Refused) 


 
 


[ASK IF G1=1,2, or 3] 
G2. Using your best estimate, about what percentage of your motor rewinds were green motor rewinds 


five years ago? 
[OPEN END NUMERIC] 


 
[ASK IF G1=2] 


G3. What are the reasons that your company performs fewer green motor rewinds now?  
[OPEN END] 


 
[ASK IF G1=3] 


G4. What are the reasons that your company performs more green motor rewinds now?  
[OPEN END] 


 
[SKIP IF D3=2 OR D5=2] 


G5. In the next five years, would you say that the percentage of green motor rewinds that you will 
conduct will be … [READ LIST]  


1. About the same as it is now, 
2. Lower than it is now, or 
3. Higher than it is now? 


98. (Don’t know) 
99. (Refused) 


 
[SKIP IS G5=98 or 99] 


G6. What are the reasons you think the percentage of green motor rewinds you conduct in five years will 
be [INSERT ANSWER FROM G5]?  
[OPEN END] 
 
[ASK ALL] 


G7. Thinking about motor rewinds in general, not just green motor rewinds, where do you see the 
industry heading in the next five years?  Would you say that you expect business to…[READ LIST] 


1. Grow a lot, 
2. Grow somewhat, 
3. Stay about the same, 
4. Slow down somewhat, or 
5. Slow down a lot? 
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98. (Don’t know) 
99. (Refused) 


 
G8. What makes you say that?   


[OPEN END] 
 


H. Closing 
Thank you, those are all the questions I have for you today. If you’d like to provide me with your 
e-mail address now, I will send you a form that we need for the second stage of this study.  
 


H1. 1. [COLLECT E-MAIL_________________________] 
2. (Do not have an e-mail) 


99. (Refused) [Thank you for your time. Unfortunately I am unable to provide you with an 
incentive for participating in the study if you do not complete the 2nd stage, but I 
appreciate your feedback today.]  


 
[ASK IF H1=2] 


H2. Do you have a fax number so that I could fax it to you instead? 
1. [COLLECT FAX NUMBER________________________] 


99. (Refused) 
 


Great. Thanks again. You should expect to receive the form shortly. There will be more detailed 
directions on how to complete it on the form itself. It will also have contact information for someone 
to call if you have any questions, and it will have instructions on how to submit it. Once NEEA 
receives the form, they will mail you a gift card. 
 
Thank for your time, have a great day!  
 
[IF NEEDED: The form will ask you for the number of rewinds your company performed 
by horsepower in 2013 and if the motor was used in either an agricultural or industrial 
application.] 
 
[IF NEEDED:   All the data will remain completely confidential; we are only using it to 
combine with other data in the Northwest region so we can get an accurate and 
comprehensive picture of the motor rewinds market.] 
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Executive Summary 


This report summarizes research conducted for the Northwest Energy Efficiency Alliance (NEEA) as 
part of the evaluation of four Existing Building Renewal (EBR) pilot projects.  This evaluation involved a 
review of the energy efficiency efforts undertaken at the NEEA EBR participating owner demonstration 
buildings in Missoula, Montana and in Boise, Idaho during the period of 2013 through 2014 in order to 
validate savings. These are the first two of four buildings to pilot the EBR initiative, which is designed to 
achieve whole-building deep energy efficiency retrofits of existing assets through the integration of 
savings strategies across building systems.  The specific objectives of this evaluation study are to validate 
the energy savings estimated as a part of the Integrated Measure Packages (IMP) deployed in 2014 for 
each building.  The IMP is being deployed in phases and this review deals with Phase 2 measures which 
included: 
 
Montana Building: 


1. HVAC – Variable Refrigerant Volume HVAC System 
2. HVAC – Installing Direct Digital Controls System 
3. HVAC - Testing and Balancing 
4. HVAC - Recommissioning Flow Rate 
5. HVAC - Decommissioning Main Exhaust Fan 
6. Lighting - Delamping  
7. Lighting - Energy Efficient Lighting  
8. Lighting - Occupancy Sensors 
9. Lighting - Re-circuiting Lighting  
10. Water Heating - 50 gallon Domestic Hot Water Heater 


 
Idaho Building: 


1. Infiltration Reduction – envelope sealing around the smoke relief dampers in the elevator 
shaft 


 
Montana Building: 
Project staff reports that measures installation was completed as of December 31, 2013. Navigant 
Consulting, Inc. (Navigant) used whole building energy use simulation modeling to estimate the gas and 
electric savings from these measures.  The model simulated the energy consumption of the building after 
these measures were installed and compared it to the baseline model and to actual energy consumption 
meter data. Navigant calibrated the baseline model using two years of meter data and normalized the 
usage data using weather data (typical meteorological year or TMY data) for this area of Montana1. 
 
Per Navigant’s recommendation from the Phase 1 report, the building owner installed submeters to the 
data center floors in the beginning of spring 2014.  The goal was to generate nine months of useful post 
retrofit data in order to calibrate the Phase 2 model and also to true up the savings from Phase 1 as this 
would have provided six more months of data for Phase 1 calibration. However, Navigant discovered 


                                                           
1 Missoula International Airport Weather Station Data  
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that the submeters were installed incorrectly and the readings from the submeters did not represent the 
data center energy consumption.  The variance in the consumption was over acceptable limits and after 
discussing with the Integrated Design Lab (IDL) and the building owner, Navigant determined the 
building energy consumption data could not be used for any calibration purposes until the issue was 
addressed. The issue was fixed during the summer of 2014 by rewiring the submeters. This resulted in 
only 4 months of available electric data for the post-retrofit case. 
 
After multiple interviews with the building owner and the IDL, it became apparent that the building was 
also not running as designed until September 2014, which is directly after the meter issue was fixed. 
According to the follow-up test, adjust, and balance report2 that was conducted in May 2014, the 
contractors who installed the HVAC system to the building did not do air balancing properly, did not 
put the fan coil units in the correct locations per the design, and did not set dampers correctly. So, for the 
period of time where meter data was not available, Navigant concluded that the building was operating 
at a less efficient state than intended based on design, resulting in saving less energy than would have 
been the case had the installed systems worked according to design. 
 
However, to demonstrate both the true savings potential of NEEA’s initiative and the validated savings, 
Navigant created two scenarios; Scenario 1 details savings that would have happened if malfunctioning 
had not occurred; Scenario 2 is the validated savings after Navigant’s evaluation of final savings based 
on actual conditions. Due to the absence of savings in Scenario 1, the negative impact of the malfunction 
in the HVAC system does not show up in Scenario 2. Navigant presents each scenario in Table 1, below.    
 


Table 1:  Montana Phase 2 Scenario Savings 


Savings Metric Scenario 1 Scenario 2 


Electric Savings 0% 0% 


Natural Gas Savings 98% 98% 


Electric Savings (MWh) 1.3 0 


Natural Gas Savings (MMBtu) 1,997.9 1,997.9 


Natural Gas Savings (Therms) 19,979.0 19,979.0 


Electric Savings (AMW) 0 0 
Note: Annual Average MW (AMW) = (MWh annual saved) / 8760 hours 


 
After a “shake-out”  period with negative electric savings in 2014, the building owner realized the cost of 
commissioning was really worth it. In the long term, commissioning EBR buildings could help ensure 
that projects sustain savings at expected levels and that new measures function properly.   
Navigant believes the building is now operating as designed and the submeters are installed correctly.  
As next steps to true-up the savings from 2014 and realize more electric savings from this building, 
Navigant recommends that NEEA should implement the following:   


                                                           
2 Test, Adjust, and Balance Report, AirCommander, May 2014. 
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» Ensure the submeters are working correctly and any additional data center load has submeters 
connected  


» Install lighting measures to the remaining 1st and 6th floors and conduct another lighting survey 
with fixture count by each floor at the end of 2015  


» Keep track of the occupancy by each floor and keep track of the electric heaters used on the 4th 
floor 


» Educate the building owner and manager to optimize the HVAC controls and occupancy 
sensors used in the conditioned area 


 
Idaho Building: 
This evaluation report quantifies the additional savings realized from the infiltration reduction measures 
undertaken in 2014, relative to the savings baseline inclusive of the efficient boiler retrofit from Phase 1 
of the project. Navigant also presents the savings realized over the entire course of the demonstration 
project from 2013 through 2014. 
 
Navigant used the same approach with the Montana Building for whole-building energy simulation 
modeling to estimate the marginal gas and electric savings from the infiltration reduction measure. 
Navigant calibrated the baseline model using two years of meter data (2011 and 2012) provided by IDL, 
and normalized the annual usage data using typical meteorological year 3 (TMY 3) weather data for 
Boise, Idaho3.  
 
Table 2 presents an overview of savings estimates for Phase 2 of the demonstration project, as well as the 
total savings for Phase 1 and Phase 2 of the project combined. 
 


Table 2: Idaho Phase 2 Project Savings 


 Savings Metric 
Phase 2 


Incremental* 
Phase 1 and 


Phase 2 Total 
Electric Savings 1.0% 1.0% 


Natural Gas Savings 21.9% 27.7% 


Electric Savings (MWh) 5.4 5.4 
Natural Gas Savings (MMBtu) 59.3 80.8 


Natural Gas Savings (Therms) 593 808 


Electric Savings (AMW) 0.0006  0.0006 
Note: Annual Average MW (AMW) = (MWh annual saved) / 8760 hours 


*Phase 2 Incremental Project Savings represent the savings of Phase 2 relative to Phase 1.     
As next steps to true-up the electric and gas savings from 2014 and to validate the savings for Phase 3 
measures, Navigant recommends that NEEA implement the following:   


                                                           
3 Boise Airport Weather Station Data 
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» For infiltration reduction measures, NEEA should repeat the blower door air leakage tests pre 
and post retrofit to inform evaluation of measure savings. 


» Utilize end-use sub-metering as applicable for future efficiency measure 


 


 


The following section describes details of the methodology Navigant used to validate savings. 
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Montana Building 


 


1.  Methodology 


1.1  Data Collection 
Navigant utilized five different channels of sources for information to input into the energy models: 


» Energy audit reports/drawings4,5,6,7  


» Integrated Design Lab’s (IDL) energy models  


» IDL’s building visits 


» Building commissioning report8  


» Building owner interviews9  


Information provided from energy audit reports informed Navigant about the baseline and post-Phase 2 
condition of the building. The IDL’s energy models helped to fill gaps in the information that Navigant 
was not able to extract from the audit reports. Interviews with the building owner and the manager 
confirmed some of Navigant’s hypotheses about the building operations. For most of the data collection, 
Navigant collaborated with Gunnar Gladics and Brad Acker from the Idaho IDL, who played a major 
role and acted as facilitator acquiring the necessary data.  
 
Navigant received four years’ worth of monthly gas and electric utility meter data for the period 
September 2010 through December 2014 as charted in Figure 1.  This meter data provided Navigant with 
2 years of pre-retrofit billing data and 1 year of post-retrofit billing data for Phase 1 retrofits and 1 year of 
post-retrofit billing data for Phase 2. This data were used to validate the energy savings due to NEEA’s 
initiative, which were completed in December 2013.  
 
However, as mentioned in the Phase 1 report10 of this two phase evaluation study, Navigant discovered 
that pre-March 2013, the building had two separate electric meters; one for the building (main meter), 
and one for the data center located on the 4th and 5th floors of the building. The building owner used the 
separate meter to bill the data center owners separately from the rest of the tenants. In March 2013, 


                                                           
4 Walk Through Audit Report, June 2011.  
5 Pilot Project Assessment, IDL, June 2012. 
6 Preliminary Savings and Costs Estimates, IDL, December 2012.  
7 Deep Energy Retrofit, BetterBricks, February 2013.  
8 Test, Adjust, and Balance Report, AirCommander, May 2014.  
9 Interview with the building owner by Brad Acker, February 2014.  
10 Existing Building Renewal Report: Montana Savings Validation 2013 Results, Navigant Consulting, March 2014.  
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unbeknownst to the owner, the electric contractor and utility company unified these two meters into one 
meter resulting in the dramatic change in the usage trend.  
 


Figure 1: EBR Montana Monthly Building Meter Data 


  
Because NEEA’s initiative excluded the data center floors from the building, it was imperative for 
Navigant to isolate the data center energy consumption from the remainder of the building’s energy 
consumption to ascertain that the final savings estimate representing the savings due to the initiative. 
The obvious solution would have been to subtract the data center meter data from the main meter data. 
However, as noted, the data center meter data was not available due to the fact that during the remodel, 
the data center meter was disconnected from the data center, making this approach untenable. Another 
approach would have been to extrapolate the historic data center energy usage data to forecast the data 
center energy usage after the meter was disconnected. Navigant decided this approach would not be 
appropriate for two reasons: 1) the size of the data center load compared to building electricity load was 
very large; and 2) the data center could have added or removed servers over the period of the analysis, 
making this approach problematic.  
 
Per Navigant’s recommendation from the Phase 1 report, the building owner installed submeters to the 
data center floors in the beginning of spring 2014.  The goal was to generate nine months of useful post 
retrofit data in order to calibrate the Phase 2 model and also to true up the savings from Phase 1 as this 
would have provided six more months of data for Phase 1 calibration. However, after discussing with 
IDL and the building owner, Navigant discovered that the submeters were installed incorrectly and the 
readings from the submeters did not represent the data center energy consumption.  The variance in the 
consumption was over acceptable limits11 and Navigant determined the building energy consumption 
data could not be used for any calibration purposes until the issue was addressed. The issue was fixed 
during the summer of 2014 when the facility operator had the submeters rewired. This resulted in only 4 


                                                           
11 The data center load was more than twice the whole building electricity load. The variance in the data center 
consumption was as much as the whole building electricity load.  
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months of available electric data for the post-retrofit case, as seen in Figure 1, which Navigant was able 
to utilize to calibrate its Phase 2 energy model.  Because of this, Navigant utilized calibrated simulation 
models (IPMVP: Option D12) to validate the savings achieved from Phase 2 measures in 2014.   


1.2  eQuest Inputs 
Navigant used detailed site specific inputs and created baseline and post-Phase-2 whole building 
calibrated energy use simulation models using eQuest 3.6513 to verify savings from the measures 
installed in Phase 2. Navigant used the information from the sources described in the previous section 
and later adjusted some inputs based on the feedback from IDL and NEEA.  


1.2.1  Baseline Model 


The building located in Montana is a six-story structure built in 1952. The south elevation faces 
approximately 24 degrees west of true south in Missoula. The ground level south elevation is comprised 
of double glazed glass storefront in an aluminum frame which is the lobby for a bank. The upper five 
stories of the south elevation is an aluminum curtain wall system with a horizontal band of ribbon 
windows and spandrel panels along the floor lines. The north elevation is a blank wall of concrete and 
brick. The east elevation is a blank brick wall with approximately four foot square glass block windows 
at each of the interior exit stair landings. The full height elevator, rest rooms, and a mechanical space are 
also located at the east end of the building. Louvers for the mechanical room are in the horizontal lines of 
the east end brick component of the south elevation. The lobby for the upper floors is also located in the 
southeast corner of the building and the main elevator is in this lobby. The west elevation is a blank 
brick wall with the exception of a three‐panel double‐glazed unit at the ground level. At the west end of 
the building there is an electric elevator that travels between the basement and second floor. The floor 
plates above the first floor are typically single‐loaded corridors along the north wall that provide access 
between the north fire stair and the east fire stair. Office spaces are then located along the south 
curtainwall5. 
 
The fifth floor houses a data center and the fourth floor is currently being renovated into a data center. 
The data center on the fifth floor has a separate HVAC system than the main building HVAC system and 
conditioned air is served by three air handling units compared to four single zone air handling units on 
other floors. As described above, the building used to have a separate meter attached to the fifth floor 
data center servers and HVAC system.  
 
To mimic the main meter data pre-integration of the data center meter to the main meter, Navigant 
excluded the fifth floor HVAC system and the data center load from the model, meaning Navigant 
modeled it as an unconditioned space with no occupants. This way the baseline model consumption 
results were analogous with the main meter data, which allowed Navigant to calibrate model results to 
meter data. The fourth floor is still under renovation, therefore Navigant modeled it in the same way as 


                                                           
12 Per IPMVP 2012, Volume 1, p. 29, Option D is useful where: “Reporting-period energy data are unavailable or 
obscured by factors that are difficult to quantify.” 
13 eQuest is an 8760 hour whole building energy model based on the DOE 2 building energy simulation engine 
developed in collaboration with Lawrence Berkeley National Laboratory (LBNL) . 
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it modelled the rest of the floors as conditioned space as for the period of analysis it was occupied and 
connected to the main meter. 
  
Below, Navigant describes the inputs from various resources described in the Data Collection section of 
this report that Navigant used to create the baseline model. Navigant used the window and wall types 
described in the energy audit reports, and the final average U-values and window to wall area ratios for 
each face of the building as listed in Table 2. Navigant modeled the building to be approximately 22,000 
square feet gross with approximately 19,000 square feet conditioned. As mentioned earlier, due to the 
data center, Navigant modeled the fifth floor as unconditioned. For occupancy, Gunnar Gladics 
provided Navigant with a timeline showing floor by floor tenancy over the period of the analysis based 
on his interview with the building owner. For lighting and equipment densities, Navigant utilized the 
field measurement results for each floor from the Pilot Project Assessment5 report.  The occupancy, 
lighting density, and equipment density levels are listed in Table 3. 
 


 


The baseline HVAC system included six multi-zone constant air volume systems with ducted return air; 
however the system on the 4th floor had been dismantled. Each system contained four zones generally 
distributed linearly along the length of the building. The HVAC exhaust system was central, while each 
zone had an individual air intake through a grille in the building wall. A single zone heating and 
ventilation unit served the basement. Navigant found that the existing controls systems were pneumatic, 
and cooling was direct expansion air-cooled system and heating was a natural gas steam boiler system. 
Navigant leveraged the system efficiencies and maximum supply temperatures used in IDL’s energy 
models, and adjusted cooling system size to 54 tons and sized the heating system to 2.1MMBtu/hr based 
on audit reports. The inputs for the HVAC system are listed in Table 4.  
 
Navigant estimated the baseline HVAC setpoints given that results from the audit reports revealed that 
thermostats were problematic and the HVAC system was not able to satisfy the supply air temperature 
setpoints for conditioned air. Navigant compared the energy model results to meter data to determine a 
reasonable estimate for the average thermostat setpoints for the baseline case. Navigant used the same 
technique to determine the infiltration rate for the building. Infiltration is the introduction of outside air 
into a building, typically through gaps in the building envelope and through use of doors for passage. 
Infiltration was significant for this building, especially because the building had significant gaps, cracks 
and holes in the envelope, damage in window gaskets and great deal of leakage through gaps in the 
curtain wall on the south façade. 
 
The baseline fan system consisted of constant volume fans with approximately 6000 cfm cooling capacity 
per floor. The outdoor air damper positions on all of the air handling units were closed or broken. The 
building operator mentioned that the outdoor air dampers were shut during the winter and summer, 
and opened only during the shoulder seasons. The dampers were manually operated and Navigant 
assumed that this schedule may be unpredictable. Therefore, Navigant modeled outside air flow to be 
low. Audit reports also indicated both the building exhaust and bathroom fans were operating 24/75, 
which is particularly important as all of the building’s outdoor air dampers were shut, the exhaust fans 
were negatively pressurizing the building, meaning air was being pulled into the building.  
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For building operations, Navigant modeled the building HVAC system to be on 24/7 including 
weekends and holidays, except during summer months the boiler is assumed to be disconnected from 
the system. Navigant modeled the rest of the building operations in line with standard office building 
operation schedules as defined in eQuest.   


1.2.2  Phase 1 Model 


Navigant developed a Phase 1 model to estimate the energy consumption of the building after the 
following measures were installed: 


» Building Envelope - Seal existing leaks in south curtain wall and other areas of the envelope 
» HVAC - Add time clocks to exhaust fans and air handling units in the ventilation system  
» HVAC - Test and repair broken dampers 
» HVAC - Improve air flow through conditioning system with cleaner filters  
» Building Envelope - Insulate behind the spandrel panels at the south façade 


These measures typically are specified as operations and maintenance (O&M) measures and usually do 
not require significant changes to the existing mechanical system. These measures primarily targeted 
building operations and building envelope. Navigant incorporated the impact of these measures into the 
calibrated baseline model by adjusting the following fields:  


» Fan schedule: Navigant changed the ventilation schedule from continuous (24 hours/day) to 14 
hours/day due to installation of time clocks to air handling units.     


» Fan system total efficiency: Navigant improved the total efficiency of fan system due to filter 
change. Navigant expects building operators to change filters on a regular schedule.   


» Fan system static pressure: Navigant increased the static pressure of the fan system to exhibit the 
effects of adding time clocks to exhaust fans.      


» Outside air flow: Navigant increased the outside air flow rates per person since dampers that 
were broken and in closed state were repaired to operate as expected. Opening the damper 
allows outdoor air to enter the building.      


» Infiltration: Navigant decreased the infiltration rate of the building envelope to incorporate the 
impact of insulation and sealing of the envelope.      


1.2.3  Phase 2 Model 


Navigant developed a Phase 2 model to estimate the energy consumption of the building after the 
following measures were installed in addition to all the applicable measures that were installed during 
Phase 1 which are already incorporated in the Phase 2 model: 
 


» HVAC - Variable refrigerant volume (VRV) with three condenser units with a total cooling 
capacity of 44 tons and 17 indoor fan coils and strip heats 


» HVAC - Direct digital controls (DDC) system with HVAC schedule and setpoint controls and 
user interface 


» HVAC - Test and balance HVAC system, duct pressure, outside air intake 
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» HVAC - Recommission flow rate at each fan unit 
» HVAC - Decommission malfunctioning main exhaust fan 
» Lighting - Delamp T8s to reduce the lighting power density at basement, 2nd, and 3rd floors 
» Lighting – Install energy efficient lighting to basement, 2nd, and 3rd floors 
» Lighting – Install occupancy sensors to basement, 2nd, and 3rd floors 
» Lighting - Re-circuiting lighting  
» Water Heating – Install 50 gallon domestic hot water heater to replace 120 gallon 


These measures represent the majority of the proposed IMP and are significant updates to the existing 
building equipment and system. These measures primarily targeted HVAC and lighting. One of the 
critical changes to the building was the change from fuel-based heating to electricity- based heating. This 
resulted in significant change in the building energy consumption trend and made it difficult to 
recognize the real value of the energy efficient measures from decreased electricity consumption because 
it introduced a new load to the electricity usage. Nevertheless, Navigant incorporated the impact of 
these measures into the calibrated baseline model by adjusting the following fields:  


» HVAC system: Navigant changed the HVAC system to a high efficiency VRV system with direct 
digital controls and with supplemental strip heating and baseboards in some zones.    


» HVAC schedules and setbacks: Navigant adjusted the HVAC setpoints to 74F for cooling and 
72F for heating and HVAC setbacks to 78F for cooling and 70F for heating during the 
unoccupied hours. 


» Fan schedule: Navigant changed back the fan schedule to always on status again but with 
setback temperatures during the unoccupied hours.  


» Fan system: Navigant updated the fan system to a variable volume system with lower cfm 
capacities.  


» Fan system static pressure: Navigant decreased the fan system static pressure as the exhaust fan 
was no longer negatively pressurizing the fan system and all dampers were working as 
designed after the commissioning was completed and air balancing was done.  


» Lighting power density: Navigant decreased the lighting power density of the basement, 1st, 2nd, 
3rd, and 5th floors based on the new T8 lamp counts provided by the IDL labs after delamping 
was completed and revised the lighting densities of rest of the floors based on more recent data.  


» Water heater: Navigant changed the capacity of the 120 gallon domestic hot water heater to 50 
gallons. 


Also, as part of the Phase 2 retrofits, the building owner decided to decommission the 4th floor HVAC 
system and not install a new one as this floor will be retrofitted into a data center in the future and it will 
require a separate and different HVAC system. Therefore, Navigant accounted for this change to the 
IMP plan by changing this floor from conditioned status to unconditioned status in its post model while 
keeping the baseline same as previously modeled. The reason Navigant used this approach was based 
on the fact that in the absence of NEEA’s initiative the building owner wouldn’t have disconnected the 
HVAC system on the 4th floor in 2014 as there were still tenants living on this floor and it would have 
operated throughout the year. This could have resulted in significant savings for 2014, but in hindsight, 
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this did not contribute to building-level energy savings, as according to the building owner, Navigant 
discovered that in 2014, tenants on the 4th floor used seven electric heaters at a rated total capacity of 
approximately 9000W for heating. This resulted in increased equipment usage as shown in Table 3. 
 
In addition to building retrofits, Navigant received new tenant occupancy information and adjusted both 
baseline and post models to reflect this change in the occupancy. This means Navigant did not favor 
either pre or post retrofit models based on different occupancy inputs because occupancy is considered 
as an exogenous variable and not an endogenous variable.  


Navigant lists all these inputs to model in the following tables.  


 


 


Table 4: Building Characteristics 


 
Average U-Value/ 


Windows  
(Btu/hr-sqft-F) 


Average U-
Value/Wall  


(Btu/hr-sqft-F) 


Window to Wall 
Area Ratio 


North 0.000 0.238 0% 


East 1.003 0.238 4% 


South 0.977 0.238 58% 


West 0.980 0.238 4% 


Roof 0.000 0.044 0% 


Building 0.978 0.182 11% 
 


 
Table 3: HVAC System 


 Cooling Heating 


 Base Post14 Base Post14 


System Type Air Cooled DX 
Cooling 


Variable 
Refrigerant 


Volume (VRV) 
Boiler 


Heat Pump 
with Strip 
Heating 


System Sizing  Adjust Load Adjust Load Adjust Load Adjust Load 


                                                           
14 http://www.daikinac.com/content/assets/DOC/SubmittalDataSheets/IndoorUnitAndVentilation/SDS-
FXTQ30PAVJU.pdf  



http://www.daikinac.com/content/assets/DOC/SubmittalDataSheets/IndoorUnitAndVentilation/SDS-FXTQ30PAVJU.pdf

http://www.daikinac.com/content/assets/DOC/SubmittalDataSheets/IndoorUnitAndVentilation/SDS-FXTQ30PAVJU.pdf
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System Capacity  
(per unit) 


Autosized to Design 
Day 


30,000 Btu/hr 2.1 MBtu/hr 34,000 Btu/hr 


System Efficiency 0.4 EIR15 0.23 EIR 1.5 HIR16 0.21 EIR 
 
  


                                                           
15 EIR: Electric-input-ratio  
16 HIR: Heat-input-ratio  
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Table 4: Modeled Thermostat SetPoints 


 


 
 


Table 5: Air Barrier System 


 Baseline Condition Phase-2 Condition 


Infiltration (cfm/ft2) 0.16 0.04 
 


Table 6: Fan Schedule 


 Baseline Condition Phase-2 Condition 


Weekdays 12:00AM – 12:00AM 12:00AM – 12:00AM 


Weekends/Holidays 12:00AM – 12:00AM 12:00AM – 12:00AM 
 


Table 7: Fan System 


 Baseline Condition Phase-2 Condition 


Total Efficiency (η) 0.6 0.6 


Fan Control Constant Volume Variable Volume 


Design Flow (cfm/ft2) 1.0 1.2 


Static Pressure (WG) 1.0 0.5 


OA Flow (cfm/person) 5.0 20.0 
 


1.3  Model Calibration 
Navigant used detailed site specific inputs to create Baseline and Post-Phase 2 whole building energy 
models using eQuest. The use of site specific inputs, such as actual weather data and equipment 
schedules, capacities, and setpoints based on known information about how the building operates, 
ensures that the energy use of the computer based models closely resembles the actual building energy 
use. 


                                                           
17 Winter Season: October 1st – April 30th 
18 Summer Season: May 1st – September 30th    


 Occupied (°F) Unoccupied (°F) 


 Cool Heat Cool Heat 


 Base Post Base Post Base Post Base Post 


Winter Season17 76 74 71 72 76 74 71 72 


Summer Season18 74 74 60 72 74 74 60 72 
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The calibration process for the Baseline and Post-Retrofit models is as follows: 


• Information Gathering: Collect site specific inputs for Baseline and Post-Phase 2 models 
including: 


» Building geometry, composition, and orientation 


» Actual regional weather data for dates aligned with the billing data 


- dry bulb temperature 


- percent relative humidity 


» Equipment types and capacities 


» Heating and cooling setpoints 


» Building occupancy and use 


» Weekly, seasonal, and annual equipment operational schedules 


• Develop Whole Building Energy Models19: use the inputs above to generate the following 
8760 hour energy models in eQuest 


» Baseline 


» Post-Phase 1 or Post-Phase 2 


• Calibrate Whole Building Energy Models by Refining Inputs: calibrate models according to 
the procedures in Guideline 14:20  


» Compare monthly modeled annual energy and gas use to actual billing data on a 
monthly and yearly basis. 


» Adjust inputs21 iteratively until the recommended Guideline 14 metrics are satisfied22, 
using an appropriate level of effort relative to the magnitude of the savings being 
evaluated: 


- Coefficient of Variation of the Root Mean Square Error 


 CVRMSE ≤ 15% 


- Normalized Mean Bias Error 


 NMBE ≤ 5% 


Navigant calibrated the Baseline demonstration model to 21 months of monthly electric and gas billing 
data, and calibrated the Post-Phase 2 model to 4 months23 of monthly electric and gas data, resulting in 


                                                           
19 Described in eQuest Inputs Section above. 
20 ASHRAE Guideline 14-2002, Section 6.3.2, p. 33. 
21 ASHRAE Guideline 14-2002, Section 6.3.3.3.9, p. 37. 
22 ASHRAE Guideline 14-2002, p. 18. 
23 See Data Collection Section for more information on availability of post retrofit billing data. 
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calibrated models with metrics of 14 percent CV(RMSE) and 2 percent NMBE, which are within 
acceptable limits required by ASHRAE Guideline 1424. 
 
The relative effect of calibrating to 4 months of post-Phase 2 data rather than 12 months can be seen in 
Figure 225 below to be relatively small. This resulted in additional uncertainty estimated at 10 percent in 
the calculated energy savings, compared to the case where 12 months of Post-Phase 2 data is available.  
 


Figure 2: Impact of 4 Months vs. 12 Months Post-Retrofit Calibration 


 
 
Navigant then replaced the historical weather data used to calibrate the models with typical 
meteorological year (TMY3) weather data26 for Missoula, Montana, in order to subject building 
components to identical weather load conditions in the pre and post case that are representative of a 
typical year, and calculate first year annualized energy savings for Phase 2 measures. The savings 
reported in eQuest Results Section are the annualized electric and gas energy savings for Phase 2 
measures, calculated as the difference between the Baseline and Post-Phase 2 annual calibrated eQuest 
model utilizing typical weather data (TMY3) for Missoula, Montana. 


1.4  Savings Calculation 
This section discusses the annual energy savings calculation approach, including considerations 
regarding code requirements. 
 


                                                           
24 ASHRAE Guideline 14-2002, Measurement of Energy and Demand Savings, p. 18. 
25 ASHRAE Guideline 14-2002, p. 108. 
26 National Renewable Energy Lab (NREL), http://rredc.nrel.gov/solar/old_data/nsrdb/1991-2005/tmy3/ 



http://rredc.nrel.gov/solar/old_data/nsrdb/1991-2005/tmy3/
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The International Performance Measurement and Verification Protocol (IPMVP27) provides a framework 
for quantifying total savings attributable to energy conservation measures (ECMs). In cases where it is 
desirable to calculate the individual impacts of multiple individual ECMs within a facility, where billing 
data may be incomplete in either the baseline or post-retrofit case, or where the savings may be low, the 
IPMVP recommends Option D Calibrated Simulation Modeling.28 Navigant developed the reported total 
savings for Phase 2 based on Option D using Calibrated Simulation Modeling in eQuest. Total savings 
results are reported in eQuest Results Section below. 
 
Total savings are the focus of this report (see Figure 5 below), and net to gross research (NTG) was not in 
the scope of this evaluation. Navigant nonetheless interviewed several parties involved in the decision 
making process to understand what would have happened absent NEEA’s initiative in order to 
determine the percent of savings that are attributable to NEEA’s intervention. Navigant determined the 
building owner had no retrofit plans prior to NEEA influencing the owner. Therefore, it is Navigant’s 
position that all the validated savings reported herein are attributable to NEEA’s initiative.  
 
For some utility programs, it may also not be permissible to report savings that would have occurred 
due to code compliance for a major renovation, even for an early replacement project, due to the fact that 
applicable codes and standards, including applicable federal rules, would have been in effect. The Phase 
2 measures were extensive enough that a professional engineer designed and stamped the new HVAC 
system design drawings. As such, the savings should consider the minimum requirements of the state 
energy code in effect at the time of the project (ASHRAE 90.1-2007), as discussed in Section 2.3 Code 
Savings below.  
 
The Phase 2 analysis of code savings focused on the state energy code in Montana in effect during the 
project: ASHRAE 90.1-2007, and assumes that the program acknowledges the requirement of 
engineering design professionals to respect the state energy code in their work supporting 
program-sponsored energy efficiency upgrades. Navigant is not asserting that the retrofit would have 
occurred anyway absent the program, but that the program supports the use of the state energy code 
where it applies. The analysis quantifies the savings relative to the minimally code compliant systems 
the engineer could legally have designed under the code. 
 
 


                                                           
27 Reference International Performance Measurement and Verification Protocol (IPMVP)—Concepts and Options for 
Determining Energy and Water Savings, Volume 1, EVO 1000-1:2012. 
28 IPMVP P1:2012, p. 33. 
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2.  Findings 


2.1  eQuest Results 
This section discusses the annualized electric and gas energy savings for Phase 2 measures, calculated as 
the difference between the Baseline and Post-Phase 2 annual calibrated eQuest model utilizing typical 
weather data (TMY3) for Montana, and referred as the Scenario 1 savings in this report. Navigant 
calculated the total electric savings to be negligible (~0%) and the total gas savings to be 98 percent 
(1997.9 MMBtu) over the baseline energy consumption. The building total savings is equal to 
68.5 percent (1.3 MWh and 1997.9 MMBtu) which translates into 91.2 kBtu/sq.ft. reduction in the total 
building energy intensity for gross building area29. The chart below illustrates the drop in the building 
energy intensity due to Phase 1 and Phase 2 measures.  
 
One of the critical changes to the building during Phase 2 was the change from fuel-based heating to 
electricity-based heating. This resulted in significant change in the building energy consumption trend 
because it introduced a new load to the electricity usage. For this reason, while the building has 
undergone significant energy efficiency improvements in most of its end-uses such as lighting and 
cooling, the building electric usage remained high relative to baseline on an annual basis.  
 
Moreover, Navigant discovered that in 2014, tenants on the 4th floor, where HVAC was decommissioned 
during Phase 2, used seven electric heaters at a rated total capacity of approximately 9,000W for heating 
and this resulted in increased equipment usage that was not expected or accounted for in the IMP plan. 
Navigant expects significant reduction in the electricity usage once this floor turns into a data center, but 
it is still unknown when this floor will become a data center. For this reason, Navigant included this 
extra load in its model even for Scenario 1 analysis, which ended up negatively impacting electricity 
savings realized from the building.  
 


                                                           
29 Gross building area (conditioned and unconditioned) is 21,952 sq.ft. Conditioned space area is 18,816 sq.ft.  
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Figure 3: Building Energy Intensity Profiles 


  
 


Navigant calculated the uncertainty in the gross Phase 2 savings based on the equation expressed in the 
ASHRAE Guideline 1430. The uncertainty in the final Phase 2 savings is approximately 23 percent of the 
calculated savings at 68 percent confidence, including the uncertainty due to limited number of months 
of available billing data, which is significantly better than the maximum allowed uncertainty of 
50 percent at the 68 percent confidence interval32 per ASHRAE Guideline 14.  


2.2  Validated Savings 
Navigant compared the calibrated model energy usage to meter energy usage to further validate savings 
where possible throughout the course of Phase 2 (January 2013 – December 2014). 
 
On the electric consumption chart (Figure 6), the electricity consumptions for the meter data, the baseline 
modeled energy data, the post-Phase 1 modeled energy data, and the post-Phase 2 modeled energy data 
are shown. This graph provides a visual of the ASHRAE 14 statistical analysis discussed in the previous 
section by demonstrating how closely the calibrated baseline model shadows the meter data and 
demonstrates how the addition of heating load to electricity usage during winter months may offset the 
total savings from other energy efficiency measures on an annual basis.  However, due to the addition of 
the data center meter into main electric meter on March 2013, the meter data is only available until 
March 2013 and after September 2014 when the issue was fixed. To validate savings for the course of 
Phase 2 measures, the meter situation led Navigant to use the Phase 2 simulation model in place of meter 
data. Since Navigant calibrated the baseline data to twenty-one moths and the Phase 2 model to four 
months, Navigant can report validated savings with only an additional 10 percent uncertainty compared 
to savings that would have been validated with traditional IPMVP Option D approach, which requires 
twelve months of post-retrofit data30.  
 


                                                           
30 ASHRAE 14 Guideline, Equation B-13a, p. 107.   
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After multiple interviews with the building owner and the IDL lab, it became apparent that the building 
was not running as designed until September 2014, which is right after the meter issue was fixed. 
According to the commissioning report that was conducted in May 2014, the contractors who installed 
the HVAC system to the building did not do air balancing properly, did not put the fan coil units in the 
correct locations per the design, and did not set dampers correctly. Due to the issues with dampers and 
damper controls, the building outdoor temperature lockout was also not working as designed, and as a 
result strip heaters were trying to come back from deep setbacks. Therefore, for the period of time where 
meter data is not available, Navigant concluded that the building was running worse than designed and 
ended up saving even less energy than what would have occurred if everything was working according 
to design. The building owner also suggested on occasion that the building electricity bills have been 
significantly higher than the pre-retrofit case. Based on all these facts, Navigant calculated validated 
electricity savings to be less than the Scenario 1 electricity savings, which were already less than zero, so 
Navigant concluded that there is no electricity savings realized from Phase 2 measures for this building.  
 


Figure 4: Building Electric Consumption 


 
 
On the natural gas consumption chart (Figure 7), the natural gas consumptions for the meter data, the 
baseline modeled energy data, the post-Phase 1 modeled energy data, and the post-Phase 2 modeled 
energy data are shown. This graph also provides a visual of the ASHRAE 14 statistical analysis 
discussed in the previous section by demonstrating how closely the calibrated baseline model follows 
the meter data. For natural gas usage, adequate pre and post-meter data is available and plotted on the 
chart.  
 
 


Figure 5: Building Natural Gas Consumption 
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Since the boiler, which was the main source of the natural gas consumption of the building, 
decommissioned in September 2013, the natural gas consumption has gone down almost to zero. The 
only natural gas usage remained for the domestic water heating, which was also retrofitted to a smaller 
size of 50 gallons. Water heater retrofit only saved about 15.2 MMBtu in 2014. Navigant concluded all the 
savings are realized on the natural gas side and calculated the validated savings to be 98%. 
 
As a result, Navigant created two scenarios, where Scenario 1 is savings that would have happened if 
HVAC system was working as designed; Scenario 2 is the validated savings after Navigant’s evaluation. 
Due to negative electric savings in the Scenario 1, the negative impact of the malfunction in the HVAC 
system does not show up in the Scenario 2. Final savings for each scenario are shown in table 9. 
 


Table 8: Montana Phase 2 Scenario Savings 


 
Scenario 1 Scenario 2 


Electric Savings 0% 0% 


Natural Gas Savings 98% 98% 


Electric Savings (MWh) 1.3 0 


Natural Gas Savings (MMBtu) 1,997.9 1,997.9 


Natural Gas Savings (Therms) 19,979.0 19,979.0 


Electric Savings (AMW) 0 0 
Note: Annual Average MW (AMW) = (MWh annual saved) / 8760 hours 
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2.3  Code Savings 
 
The section focuses on the savings relative to the minimally code compliant the engineer could legally 
have designed under the code considering Phase 2 retrofits. During Phase 2, the HVAC system was 
completely gutted and redesigned by a professional engineer in Montana. Since it is reasonable to expect 
that the engineer would respect the state energy code, Navigant modeled an alternative baseline 
building utilizing minimally code compliant systems that the engineer had the option to use according 
to Section 6—Heating, Ventilating, and Air Conditioning of ASHRAE 90.1-200731.  The ASHRAE 90.1-
2007 code requirement for a new VRV installation of this type is air cooled 10.4 EER (cooling mode) and 
3.2 COP (heating mode) rated electrically operated heat pump units, which suggests a change from fuel-
based heating to electric-based heating system compared to the baseline case. Based on the alternative 
baseline, Navigant estimated savings of 99.5 MWh electric and 15.2 MMBtu for Phase 2 measures, 
resulting in an alternate total savings of 29.7% over the code baseline and a 16.2 kBtu/sq.ft. reduction in 
the building energy intensity.  
 


Figure 6: Building Energy Intensity Profiles with Code 


 
 
 
The change from natural gas based to electric based heating in the alternative baseline case increased the 
electric energy consumption of the building to a level that is higher than the existing baseline, which 
made the existing baseline appear as better (more efficient) than the alternative baseline used for code 
savings considering only electric savings. However, in reality, the alternative baseline is more efficient 
because the amount of natural gas heating load offset in the alternative baseline case when converted 
into electric load is more than the amount of electric heat load introduced in the alternative baseline. In 
no instances, where the building is this old and has not gone under any major retrofits, the code should 
                                                           
31 Navigant determined that since the program design does not require the building upgrades to exceed code, 
Appendix G of ASHRAE 90.1-2007 is not applicable. 
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make the building less efficient than the existing case. As such, it is important to understand that when a 
change from fuel-based heating to electric-based heating system is taken into account properly these 
electricity savings are “paper savings,” meaning they do not exist and would not have existed in any 
scenario when the building is considered as a whole. In fact, Navigant found no electricity savings in 
2014 from Phase 2 measures and, therefore, Navigant does not recommend these savings be part of any claims 
to the utilities.  
 
 


2.4  Caveats and Limitations 
Since the reported uncertainties above are limited to the quantified uncertainty attainable in savings 
calculated using a calibrated modeling approach, it is important to note the various other sources of 
uncertainty that have not been addressed in the modeling uncertainty, and which may in fact have a 
larger impact on the savings. 
 
Examples of additional uncertainties are measure persistence issues and unforeseen changes in load, 
such as those Navigant discovered by comparing the expected results from the post-retrofit calibrated 
model, to what the  billing data showed for the whole building. While the errors in building operation 
were discovered eventually and building commissioning was done during 2014, in some cases, 
particularly for less dramatic changes, these errors may never be discovered. The impact of this is 
potentially reduced customer participation, since if the energy bills stay the same, or even inexplicably 
increase, a customer may conclude that the effort and expense of energy efficiency ‘is not worth it’. The 
impact of this type of error is difficult to quantify. 
 
Additional sources of uncertainty32 in energy efficiency savings calculation include sampling uncertainty 
(Us), uncertainty associated with the utility meter accuracy (REinstrument), and uncertainty in independent 
variables (Uiv). A sensitivity analysis on independent variables was not performed as part of this 
evaluation scope. 


                                                           
32 ASHRAE Guideline 14-2002, p.15. 
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3.  Conclusions 


This project demonstrates the significance of commissioning building operations and other measures 
installed in buildings. In the first report of the two, due to malfunction, the projected natural gas savings 
realization rate appeared to be as low as 15 percent; approximately 700 MMBtu natural gas savings were 
wiped out. In this report, although the electricity savings remained zero percent, the impact to the 
building owner was much more drastic and the electricity bills were too high. Not only were no 
electricity savings realized, but also electricity consumption went up until the commissioning was done 
to the building, and all the issues were fixed. After a shake-out year 2014, the building owner realized 
the cost of commissioning was really worth it. In the long term, commissioning EBR buildings could 
help ensure NEEA that projects sustain savings at expected levels and that new measures function 
properly.   
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4.  Recommendations 


Navigant believes the building is now operating as designed and the submeters are installed correctly.  
For 2015, Navigant recommends that NEEA should implement the following next steps to true-up the 
savings from 2014 and realize more electric savings from this building:   


» Ensure the submeters are working correctly and any additional data center load has submeters 
connected  


» Install lighting measures to the remaining 1st and 6th floors and conduct another lighting survey 
with fixture count by each floor at the end of 2015  


» Keep track of the occupancy by each floor and keep track of the electric heaters used on the 4th 
floor 


» Educate the building owner and manager to optimize the HVAC controls and occupancy 
sensors use in the conditioned area 


 
Finally, Navigant recommends NEEA to include commissioning as a requirement as part of the EBR 
effort and in the future to be eligible for a rebate. The value of commissioning for this kind of deep 
retrofit projects is undeniable and this project has been a living proof of it.   
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Idaho Building 


 


5.  Methodology 


5.1  Data Collection 
Navigant based evaluated savings on project information and utility data provided by Integrated Design 
Labs (IDL) and NEEA. Navigant used the following sources of information to inform input assumptions 
to the building energy models: 


» Integrated Design Lab’s (IDL) baseline energy models33  


» Integrated Design Lab’s (IDL) “Scorecard” sheets with baseline and measure input 
assumptions34 


» Air leakage (blower door) tests35 


» Monthly electric and natural gas billing (meter) data – January 2011 through December 2014 


» Post-installation walk-through audit report 


Navigant utilized the baseline building models provided by IDL as a starting point for this analysis. In 
addition, Navigant referenced the IDL “Scorecards” for the Idaho building, which provided various 
building characteristic values for the pre-retrofit model. The assumptions in the “Scorecard” files are 
based on audit walkthroughs and interviews with building staff. Navigant also referenced post-
installation walk-through audit reports from IDL to inform modeling assumptions. 
 
Navigant used electric and gas meter data provided by IDL to calibrate the baseline building model to 
actual energy consumption in the building. Phase 1 of the project was completed in February 2013 and 
Phase 2 of the project was completed in September 2014.  
 
For Phase 2 of the project, the building owners implemented infiltration reduction measures. As part of 
this initiative, the owners sealed the smoke relief dampers on the top of the elevator shaft; they were 
previously open year-round and allowed conditioned air to escape from the building through the door 
seals around the elevator. The building owners indicate that this was a major source of overall 
infiltration for the building, and that the building was fairly “leaky” for the baseline case. IDL provided 
Navigant pre-retrofit blower door test results, which Navigant used to inform infiltration reduction 
input assumptions for the building model.  


                                                           
33 “CG_Calibrated_Baseline.idf” -  EnergyPlus input file 
34 “Code_Base_Scorecard.xls” and “EBR_Light_Scorecard.xls” 
35 Building Envelope Air Leakage Test in Compliance with ASTM E-779-03, feltsHOUSE engineering, March, 2012. 
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Infiltration reduction is a weather-sensitive measure. The savings from reduced air exchange between 
the interior and exterior of the building is dependent on indoor and outdoor temperature, as well as 
exterior variables such as wind speed. Navigant utilized calibrated simulation models (IPMVP: Option 
D) to validate the savings achieved from Phase 2 from this project36. 


5.2  Baseline Model Development 
The Idaho demonstration building is a three-story structure built in 1955, located in Boise, Idaho. To 
evaluate savings for Phase 2 of the EBR project, Navigant first calibrated the IDL baseline energy model 
to the pre-retrofit billing data for the building. Navigant chose to utilize the existing baseline building 
model developed by IDL37 in EnergyPlus v7.038.  
 


Table 10 provides an overview of baseline building characteristics for the Idaho building.  
 


Table 9: Baseline Building Characteristics 


Building Characteristic Assumption 


Vintage (Year) 1955 


Location Boise, Idaho 


Building Type  Office  


Total Floor Area (sq. ft.) 31,821 


Number of Floors 3 


Heating Type Water-to-Air Heat Pumps, Boiler 


Cooling Type Water-to-Air Heat Pumps 


Distribution and Terminal Units  Zonal Heat Pumps  
Source: IDL Calibrated Baseline Scorecard sheet 


                                                           
36 Per IPMVP 2012, Volume 1, p. 28: “Option D simulation tool allows you to also estimate the savings attributable to 
each ECM within a multiple-ECM project.” 
37 IDL provided Navigant a “code baseline” model in addition to the “calibrated baseline model”. The “code 
baseline” model modified the ventilation rates in the baseline building to bring them up to code minimum 
requirements. The building was previously not using the code minimum outdoor air, instead relying on the 
leakiness of the building to provide ventilation. In discussions with Brad Acker at IDL and a review of the project 
walkthrough document provided by IDL, it appears that the building ventilation rates were not re-commissioned in 
2014 after infiltration measure was implemented. For this reason, Navigant decided to use the “calibrated baseline 
model” as the starting point for the building modeling exercise, and to forego the “code baseline model” to calculate 
savings for Phase 2 of the project in 2014. The pilot EBR program is designed to encourage deep energy retrofits for 
existing buildings which are not expected to be up to code. Thus the program design does not assume a code 
baseline, code minimum baseline should only be used when the retrofit is comprehensive enough that the state 
energy code should be respected by the implementer (ie. if an entire system is gut-renovated, or the use of the space 
changes). 
38 EnergyPlus is an advanced whole-building energy simulation program developed by the US Department of 
Energy (DOE). Energy Plus is an hourly simulation tool that models heating, cooling, lighting, ventilation, and other 
energy flows within the building.  
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Navigant used the following process to finalize the baseline model calibration: 


• Run baseline building simulation for 2011 and 2012 using actual meteorological year (AMY) 
weather files for Boise, Idaho. 


• Utilize baseline EnergyPlus model provided by IDL  
 


• Compare simulated energy consumption to actual gas and electric meter readings for the Idaho 
building in 2011 and 2012.  


 
• Calibrate building energy model by refining inputs: calibrate models according to the 


procedures in ASHRAE Guideline 14:39  


» Compare monthly simulated  energy and gas use to actual billing data 


» Adjust inputs40 iteratively until the recommended Guideline 14 metrics are satisfied41, 
using an appropriate level of effort relative to the magnitude of the savings being 
evaluated: 


- Coefficient of Variation of the Root Mean Square Error 


 CVRMSE ≤ 15% 


- Normalized Mean Bias Error 


 NMBE ≤ 5% 


Navigant used the procedure outlined above to calibrate the baseline model for the Idaho building. 
Navigant calibrated the baseline demonstration model to 24 months of monthly electric and gas billing 
data in 2011 and 2012. Figure 9 and Figure 10 illustrate the results of the calibration process for electric 
and gas consumption, respectively.  
 


                                                           
39 ASHRAE Guideline 14-2002, Section 6.3.2, p. 33. 
40 ASHRAE Guideline 14-2002, Section 6.3.3.3.9, p. 37. 
41 ASHRAE Guideline 14-2002, p. 18. 







 
 
 
 
 
 


 
Northwest Energy Efficiency Alliance 
Montana Saving Validation 2013 Results 


Figure 7: Calibration Results – Electric Meter Data Compare to Simulated Data (MWh) 


 
 


Figure 8: Calibration Results - Gas Meter Data Compare to Simulated Data (MMBtu) 


 
 


The Guideline 14 CVRMSE and NMBE metrics for electric and gas consumption calibration are shown in 
Table 11. 
 


Table 10: Guideline 14 Metrics for Calibrated Model – CVRMSE and NMBE 


Calibration Metric Percentage 


Electric CVRMSE 13.5% 


Natural Gas CVRMSE  40.1% 


Electric NMBE 0.8% 


Natural Gas NMBE -21.4% 
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Electric consumption metrics are within the Guideline 14 tolerances (CVRMSE ≤ 15% and NMBE ≤ 5%). 
However, gas consumption metrics are outside of the required tolerances. Navigant iterated on the 
EnergyPlus model several times in attempts to bring gas consumption CVRMSE and NMBE within 
bounds. However, in Navigant’s estimation, gas savings calculated using this calibrated baseline model 
are representative of the actual gas savings due to the installed measures.  


5.3  Phase 1 and Phase 2 Model Development 
This section details Navigant’s approach in creating the Phase 1 and Phase 2 versions of the EnergyPlus 
models. The Phase 1 model incorporates the boiler retrofit, which was completed in February 2013. The 
Phase 2 model incorporates the boiler and infiltration reduction measures. The infiltration reduction 
measures were completed in September 2014. 
 
Phase 1: 


Navigant first developed a Phase 1 model to incorporate all efficiency measures implemented at the 
building in 2013. The building owners retrofit the existing boiler to a new condensing boiler in February 
2013. The efficiency of the new condensing boiler is assumed to be 95% based on specification sheets 
from the manufacturer. Navigant incorporated the impact of these measures into the calibrated baseline 
model by adjusting the following input fields:  


» Phase 1 Efficient Case - Nominal Thermal Efficiency = 0.95 


o Phase 1 Baseline Case - value was 0.88 
 
Phase 2: 


Next, Navigant developed a Phase 2 model to incorporate the efficiency measures implemented at the 
building in 2014. In September, 2014, the building owners began implementing infiltration reduction 
measures at the facility. The owners sealed the smoke relief dampers on the top of the elevator shaft. IDL 
notes that dampers were previously open and contributed significantly to the overall “leakiness” of the 
building. Navigant assumed that the boiler operational schedule and setpoints, and the building 
occupancy schedules, did not change between Phase 1 and Phase 2, such that all savings was attributable 
to the infiltration reduction. Navigant incorporated the impact of these measures to the Phase 2 model 
by adjusting the following fields:  


» Phase 2 Efficient Case - Flow per Exterior Surface Area (m3/s-m2) = 0.000178 


o Phase 1 Baseline Case - value was 0.000302 
 
This is a 41% reduction in infiltration for the building compared to the baseline condition in the Phase 1 
building model. Navigant estimated the infiltration reduction in the building using pre and post 
effective leakage area (ELA) estimates for the building. The steps in this calculation include: 
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» Navigant sourced blower door results from the Building Envelope Air Leakage Report provided 
for the building42 


o The report provided pressure readings and CFM measurements from the blower door 
test at various fan speeds. 


» Navigant used the pressure and airflow readings to calculate ELA for the baseline Idaho 
building. 


o ELA for the post-retrofit building is 5.8 sq. ft. 


» Navigant added the approximate square footage of the smoke relief dampers on the top of the 
elevator shaft from the post-retrofit ELA.  


o Approximate square footage of smoke relief damper is 4.0 sq. ft.  


» Pre-retrofit ELA is 5.8 sq. ft. + 4.0 sq. ft = 9.8 sq. ft. 


o There is a 41% reduction in infiltration for the building compared to the baseline 
condition.43 


 
Navigant applied the 41% infiltration reduction to the Phase 2 building model to estimate savings for the 
project in Phase 2.  


5.4  Savings Calculations 
This section discusses Navigant’s annual energy savings approach for Phase 2. In order to calculate 
annualized energy savings for Phase 2 of the project, Navigant used typical meteorological year 3 
(TMY3) weather data for Boise, Idaho44. Navigant ran the Phase 1 model as the baseline, pre-retrofit 
model and the Phase 2 model as the post-retrofit model. The Phase 1 model used the calibrated baseline 
model and incorporated the efficient boiler that was part of the Phase 1 measures implemented at the 
building in 2013. The Phase 2 model used the Phase 1 model and added the infiltration reduction 
measure. By taking the difference in annual energy consumption between the Phase 2 and Phase 1 
model, Navigant was able to isolate the marginal savings attributable to the infiltration reduction 
measure implemented in 2014.  


                                                           
42 Building Envelope Air Leakage Test in Compliance with ASTM E-779-03, feltsHOUSE engineering, March, 2012. 
43 Based on discussions with IDL, Navigant assumed the elevator door seals and elevator shaft are located within 
conditioned space. Therefore, the entire 4 sq. ft. of damper sealing was added to the overall building effective 
leakage area. (5.8 sq. ft. + 4.0 sq. ft = 9.8 sq. ft.) This is an impactful assumption that has a large effect on overall 
measure savings. 
44 National Renewable Energy Lab (NREL), http://rredc.nrel.gov/solar/old_data/nsrdb/1991-2005/tmy3/ 



http://rredc.nrel.gov/solar/old_data/nsrdb/1991-2005/tmy3/
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6.  Findings 


6.1  Phase 2 Savings Calculations 
This section discusses the annualized electric and gas energy savings for Phase 2 measures, calculated as 
the difference between the Phase 1 and Phase 2 EnergyPlus models45 utilizing typical meteorological 
year 3 (TMY3) for Boise, Idaho. Navigant also presents the total Phase 1 and Phase 2 savings over the 
course of the demonstration project. 
 
The total electric savings for Phase 2 of the project relative to Phase 1 of the project is 1.0 percent (5.4 
MWh) and the total gas savings is 21.9 percent (59.3 MMBtu). The building total savings is equal to 
3.6 percent (77.7 MMBtu), which translates into 2.4 kBtu/sqft reduction in the total building energy 
intensity for gross building area46.  
 
Electric savings for Phase 1 and Phase 2 of the project is 1.0 percent (5.4 MWh) and the total gas savings 
is 27.7 percent (80.8 MMBtu). The building total savings for Phase 1 and Phase 2 of the project is equal to 
4.5 percent (99.2 MMBtu), which translates into 3.1 kBtu/sqft reduction in the total building energy 
intensity for gross building area. 
 
The building realized both electric and natural gas savings throughout the course of the project. The 
natural gas savings are substantial, and are attributed to the installation of a condensing boiler with a 
higher thermal efficiency than the pre-existing boiler. In addition, the infiltration reduction measure 
reduces heat transfer with indoor and outdoor air, decreasing heating loads to the building in the winter. 
Electric savings are likely due to reduced run-time of fans and pumps due to the decreased heating loads 
in Phase 2.  
 
 
 
 
 
 
 
 
 
 
 
 


                                                           
45 Phase 1 and Phase 2 models are based off the calibrated baseline model for this project. The Phase 1 model 
incorporates the efficient boiler, installed in 2013. The Phase 2 model adds the infiltration reduction measure to the 
Phase 2 model, which was implemented in 2014. 
46 Gross building area (conditioned and unconditioned) is 31,821 sq.ft.  
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Figure 9 illustrates the savings in the building energy intensity for the baseline, Phase 1, and Phase 2 
scenarios.   


Figure 9: Phase 1 (Baseline) vs. Phase 1 Building Energy Intensity 


 


 
 
Table 13 presents the Phase 2 electric and gas savings in tabular format, as well as the total Phase 1 and 
Phase 2 savings over the course of the demonstration project. 
 


Table 11: Idaho Phase 2 Project Savings 


 Savings Metric Phase 2 
Incremental* 


Phase 1 
and Phase 


2 Total 


Electric Savings 1.0% 1.0% 


Natural Gas Savings 21.9% 27.7% 


Electric Savings (MWh) 5.4 5.4 


Natural Gas Savings (MMBtu) 59.3 80.8 


Natural Gas Savings (Therms) 593 808 


Electric Savings (AMW) 0.0006  0.0006 
Note: Annual Average MW (AMW) = (MWh annual saved) / 8760 hours 
*Phase 2 Project Savings represent the savings of Phase 2 relative to Phase 1.     
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6.2  Validated Savings 
Navigant compared the simulated building energy data to meter energy data to validate savings where 
possible throughout the course of Phase 1 and Phase 2 of the project. Figure 10 and Figure 11 show the 
simulated and meter electric and natural gas consumption, respectively.  
 


Figure 10: Comparison of Building Electric Consumption (Meter vs. Simulated) 


Note: For simulation data, baseline model is used Jan-11 through Jan-13, Phase 1 model is used Feb-13 through 
Aug-14, and Phase 2 model is used Sept-14 through Dec-14. 
 


Figure 11: Comparison of Building Natural Gas Consumption (Meter vs. Simulated) 


Note: For simulation data, baseline model is used Jan-11 through Jan-13, Phase 1 model is used Feb-13 through 
Aug-14, and Phase 2 model is used Sept-14 through Dec-14. 
 
The Phase 1 and Phase 2 measures primarily influenced the natural gas consumption of the building. 
The building owners installed an efficient boiler in February 2013 and implemented infiltration 
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reduction measures in September 2014. Figure 11 shows that simulated natural gas consumption 
compares favorably with meter natural gas consumption from 2011 through 2014. This further validates 
the modeling input assumptions used in the Phase 1 and Phase 2 building energy models. 
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7.  Recommendations 


As next steps to true-up the electric and gas savings from 2014 and to validate the savings for Phase 3 
measures, Navigant recommends that NEEA implement the following:   


» For infiltration reduction measures, NEEA should repeat the blower door air leakage tests pre 
and post retrofit to inform evaluation of measure savings. 


» Utilize end-use sub-metering as applicable for future efficiency measure
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Appendix A.  Montana Building Simulation Results  


TMY3 Baseline, Phase 1, Post-Retrofit Phase 2, and Code Results 
Electric 


Consumption 
(kWh) 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 


Baseline 
Model 


15,517 14,885 17,278 17,008 19,969 23,524 26,842 29,493 21,814 18,553 15,572 15,355 235,812 


Phase 1 Model 14,833 14,412 16,844 16,509 19,239 22,265 24,580 26,986 21,140 18,211 14,984 14,614 224,616 


Phase 2 Model 30,824 23,765 22,775 19,413 14,112 12,321 13,242 13,792 12,984 16,840 21,470 32,918 234,455 


Code Model 44,934 31,991 29,417 23,710 21,524 19,369 19,527 22,241 19,111 24,175 31,151 46,777 333,927 


 
Gas 


Consumption 
(therms) 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 


Baseline 
Model 


3,638 2,604 2,419 1,845 1,382 23 21 22 47 1,838 2,698 3,830 20,367 


Phase 1 Model 2,245 1,535 1,412 1,091 786 55 21 22 24 1,028 1,582 2,370 12,171 


Phase 2 Model 35 32 36 36 34 32 31 30 29 31 29 34 388 


Code Model 47 44 51 46 48 45 42 44 41 43 43 45 540 
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Appendix B.  Idaho Building Simulation Results 


TMY3 Phase 1 (Baseline) and Post-Retrofit Phase 2 Results 
Electric 


Consumption 
(kWh) 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 


Phase 1 
(Baseline) 


Model 


         
43,518  


         
39,404  


         
44,887  


         
43,919  


         
50,637  


         
53,629  


         
56,060  


         
55,913  


         
45,068  


         
43,386  


         
41,966  


         
43,019  


       
561,405  


Phase 2 Model 
                


42,608  
       


38,790  
       


44,258  
       


43,527  
       


50,380  
       


53,479  
       


55,996  
       


55,786  
       


44,769  
       


42,857  
       


41,290  
       


42,265  
     


556,006  


 
Gas 


Consumption 
(therms) 


Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 


Phase 1 
(Baseline) 


Model 


             
773  


             
376  


             
297  


               
85  


               
86  


               
13  


               
-    


                 
7  


               
13  


             
117  


             
395  


             
542  


           
2,706  


Phase 2 Model 
                     


662  
            


289  
            


209  
              


47  
              


64  
                


7  
               
-    


                
4  


                
7  


              
79  


            
304  


            
440  


         
2,112  
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Executive Summary 


A substantial fraction of the electricity consumed in the residential sector is used to heat water.  
Indeed, it is the second-largest single end use of electricity next to space heating.  Due to the 
sheer size of the load there is substantial opportunity for energy use reductions.  Recognizing the 
importance, heat pump water heaters (HPWHs) have been an integral component in Northwest 
power plans for nearly thirty years (NPCC 2010).  The introduction of a new generation of 
integrated HPWHs, in conjunction with the Northern Climate Heat Pump Water Heater 
Specification, over the past five years, has enabled those savings to be realized (NEEA 2012a).   


In 2012, the Northwest Energy Efficiency Alliance contracted with Evergreen Economics and 
Ecotope to measure water heater performance and validate estimates of the energy use and 
savings.  The HPWH Savings Validation study was designed to integrate all previous work in the 
Northwest on HPWHs with the purpose of establishing a proven unit energy savings (UES) 
estimate for the Regional Technical Forum (RTF).  This project comprehensively draws on 
laboratory studies and, importantly, two previously conducted field studies.  It augments the field 
studies by measuring water heater performance in climate zones and installation locations not 
previously observed.  70 sites had been previously studied in the field and this project added 50 
more. 


Study Design 


The HPWH Model Validation Study was conceived in a way to gather determinants of 
performance and then employ that information in numerical simulations to estimate energy use.  
As such, the field work conducted in the project was designed to aid in the development of a 
field calibrated engineering model.  The field data provided observations of the independent 
variables of water heater energy use including, but not limited to, ambient space temperature, 
inlet water temperature, tank set point, and hot water draw pattern.  The simulation-based 
approach offers several distinct advantages:  it shortens the overall metering period and the 
number of sites required.  There is significant diversity in installation characteristics, so to 
achieve field monitoring with statistical significance in each category would require an enormous 
and cost-prohibitive field study.  Instead, the simulation-based approach allows us to collect the 
independent performance variables across the region, measure dependent variables (energy use) 
at selected sites, and then predict energy use for the myriad equipment types and installations. 
Therefore, the project approach is specifically designed to provide information for simulation 
purposes. 


Analytic Methodology 


Data on the two previous field studies were obtained from the Bonneville Power Administration 
(BPA) and NEEA.  Together, they were integrated with the field data collected in the current 
study to create one, comprehensive dataset.  The data were then inspected, curated, and cleaned.  
Anomalous data, reflecting events that we determined did not actually occur, were discarded. 


To account for the non-annual basis of the Ecotope monitoring and the sporadic missing data 
inherent in all long-term field projects, we developed an annualization algorithm to adjust 
average values for seasonal effects.  Water heating itself and many of its determinants vary 
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seasonally, so annualization was necessary to make fair comparisons between sites that did not 
contain a contiguous year’s worth of data. 


Five sites were set aside for “flip-flop” testing to assess the space heating impact.  In the flip-flop 
test, the HPWH was manually changed between heat pump mode and resistance mode.  The idea 
was that the contrast between space heat with and without HPWH operation could be quantified 
through degree day regression. 


Findings 


Daily average flow was calculated as 23 gallons for a single occupant home, with an additional 
11 gallons per day for each additional occupant.  Mean energy use, normalized by flow, varied 
between 8 kWh/100 gallons and 13 kWh/100 gallons, depending on make and install location.  
Annual energy consumption of HPWHs typically ranged from 1,000 to 2,000 kWh per year.   


We defined the quantity “aCOP”, the average annual coefficient of performance, as the ratio of 
useful energy delivered to input energy, which assesses efficiency including degradations due to 
standby losses and resistance heat.1  Across different combinations of HPWH make and install 
location, aCOP varied between 1.6 and 2.4, which represents a two- to three-fold increase in 
efficiency over a resistance tank.  That improvement is for water heating energy alone and 
excludes any additional load placed on the space heating system from certain installation 
scenarios. 


Space heating impacts were investigated through “flip flop” tests at five sites, where the HPWH 
was manually switched between heat pump mode and resistance mode.  These tests proved 
inconclusive.  In addition we explored the ambient space temperature depression during water 
heater operation.  Those results show that the space heating impacts (and penalty) are less than 
100%.  That is, not every unit of energy removed by the HPWH from the inside air is replaced 
by the heating system.  Exploratory analysis suggests the interaction should be no greater than 
0.9 and a reasonable lower bound is likely 0.5.  Further, the data suggest there is no noticeable 
interaction for garage and unheated basement installations.   


Average delivered water temperature was roughly 124 °F.  In tanks larger than 50 gallons, only 
about 1% of water was delivered below 105 °F.  In 50 gallon tanks, 2.5% of water was delivered 
below 105 °F.  In other words, HPWHs essentially always met the load demanded of them.   


The detailed investigation of data quality – and the quantitative relationships within the dataset – 
revealed slow-developing performance anomalies with Air Generate ATI water heaters 
monitored in the previous NEEA study.  The anomalous time periods were excluded from the 
dataset and the analysis proceeded only on those units that were clearly operating as designed.   


 


 


                                            
1 “aCOP” is an analogous quantity to the Energy Factor (EF) but we opt not to use the term “EF” because 


it is specifically defined under a set of lab test conditions.  We use aCOP to maintain the distinction of 
results observed in the field.   







HEAT PUMP WATER HEATER MODEL VALIDATION STUDY FINAL REPORT


 


Ecotope, Inc. viii 


 


Extended Findings 


Inlet water temperature was modeled to vary linearly with a 7 week moving average of outdoor 
air temperature, with the elasticity of the change determined by water source (city surface, city 
ground/community, city mixed, and well). 


Average setpoint across all units was measured at 128 °F.  This value was not found to change 
with obvious factors like water heater make or number of occupants.  For modeling purposes we 
assert that the mean setpoint should be set to 128 °F. 


Intake air temperature profiles were modeled for each of the four installation scenarios.  Garages 
and unheated basements are calculated based on fits to various outdoor temperature lags.  The 
interior, non-ducted case, was modeled as an exponential temperature decline as the HPWH runs.  
For the interior, exhaust ducted cases, we determined that the house space temperature from a 
simulation can be used without modification.  


Draw schedules for 1, 2, 3, 4, and 5+ occupants were crafted from the observed data.  There are 
both typical day and typical week schedules. The typical week is most appropriate for simulation 
as it captures more of the variability inherent in hot water use.  Each schedule is tuned to the 
observed average daily water draw per occupancy category.  Within the schedule, the time, size, 
and duration of draws is informed by the field data themselves.   


The generalized inputs, in combination with a validated simulation, succeeded in translating the 
findings in the engineered field sample to the population of houses at large.  The simulation 
output echoed the findings of the field study but in a way usable for general estimates.  The 
simulation output produced unit energy savings estimates adopted by the RTF.  


Conclusions 


Overall, the study provided the necessary field observations of the independent determinants of 
HPWH energy use in order to predict their behavior with confidence across the general 
population of houses in the Northwest.  The energy and performance measurements show the 
integrated HPWHs can deliver energy use one-half to one-third below the base case resistance 
tanks.  The findings also confirm there are differences in energy use between Tier 1 and Tier 2 
Northern Climate Specification tanks.  Certainly, the Tier 1 tanks, due to more resistance heat 
use, require more energy.  The increased resistance heat use comes from control strategy 
differences and from the inability of Tier 1 tanks to operate their refrigeration cycle below 45 °F.  
The low temperature cut out is largely only of concern for garage installations but it significantly 
tempers energy savings there.  In the end, the project data and simulation were used to update the 
unit energy savings estimate at the RTF and produced a validated simulation to be used in future 
estimates of HPWH energy savings.     


 


 


 







 


1. Introduction 


In the Pacific Northwest, 55% of the 4 million households use electricity to heat domestic hot 
water (DHW) (Baylon 2012).  The dominant technology consists of electric resistance elements 
in an insulated tank.  For the average household with an electric tank water heater of 2.57 
occupants, that technology uses 3,227 kWh/yr to heat water (Ecotope 2014).  This end use alone 
represents a significant load (approximately 850 aMW) on the electric power system.  The 
traditional method to reduce energy use has been to require more tank insulation.  Such 
improvements have been federally mandated since 1990 (DOE 2014).   


Reductions in energy use through insulation alone are limited, however, because they only 
reduce standby losses and do not change the way in which the water is heated.  As such, 
substantial gains in electric water heater efficiency are only available with different heating 
methods.  Indeed, heat pump water heaters (HPWH) have been a significant, potential, 
conservation measure in nearly every Power Plan since 1986 (NPCC 2010).  Heat pump water 
heaters are able to heat the water 2-4 times more efficiently than traditional systems.  Assuming 
HPWHs are twice as efficient as the traditional systems, they can save at least 425 aMW.  
Nevertheless, the actual technology and availability has not, until recently, risen to the level of 
promise the energy savings would indicate. 


Beginning with efforts in the 1980s, various manufacturers have introduced heat pump 
technologies to meet DHW demand (Hanford 1985).  In several of those efforts, the technical 
and/or market challenges proved insurmountable.  In 2008, the national EnergyStar program 
announced a labeling specification for electric water heaters which helped prompt the 
development of a new generation of heat pump water heaters (NEEA 2012b).  Several 
manufactures, including AO Smith, Rheem, General Electric, and AirGenerate introduced 
EnergyStar qualified water heaters beginning in 2009.  Concurrently, NEEA launched the 
Northern Climate Specification (NC Spec) for residential heat pump water heaters setting out 
important technical criteria for the successful application of HPWHs in cold climates.   


The combined availability of promising product and the NC Spec ushered in a round of 
evaluation and testing beginning with a lab investigation of three HPWHs in 2009 (Larson 
2011).  Subsequently, the Bonneville Power Administration (BPA) engaged the Electric Power 
Research Institute (EPRI) to measure the energy and water use of those same three HPWH 
models in approximately 40 residences across the Northwest (Bedney 2012, BPA 2012).  Over a 
similar time period, and continuing to the present, NEEA conducted laboratory investigations of 
HPWH to understand their performance (Larson 2012a, 2012b, 2012c, 2013a, 2013b, 2013c).  
Likewise, using the lab and field data available at that time, the Regional Technical Forum 
(RTF) accepted a provisional unit energy savings estimate for HPWH installations replacing 
traditional electric resistance water heaters (ERWH) (RTF 2011).  Simultaneously, NEEA 
launched a 30 site field study of Tier 2 Northern Climate units (Fluid 2013).   


In 2012, the Northwest utilities embarked on a project to move the provisional savings estimate 
of HPWHs to a more solid, proven number.  To do so, NEEA contracted with Evergreen 
Economics and Ecotope to conduct this project, the HPWH Model Validation Study.  Per the 
research plan, developed in conjunction with the RTF, the project was designed to integrate all 
the HPWH projects in the Northwest drawing from both lab and field sources.  The result would 
be a comprehensive study of water heater behavior and energy use.   
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Under the first stage of the HPWH Model Validation Study, Evergreen Economics conducted a 
market test assessment which assessed the supply- and demand-side market acceptance of 
HPWHs in the Northwest and assessed the implementation strategy of NEEA’s Heat Pump 
Water Heater Market Test (Evergreen 2013).2  In the second stage, Ecotope researched all the 
necessary components to provide a reliable estimate of HPWH energy use and savings in the 
Northwest.  


1.1. Goals and Objectives 


The main goal of the second phase of the Validation Study, and this report, is to establish a 
proven unit energy savings (UES) estimate for heat pump water heaters in the Northwest.  The 
project does so in a comprehensive way by drawing on laboratory studies, multiple field studies, 
and a calibrated simulation of water heater performance.  Accordingly, this report includes an 
accounting of the field metering methodology, results of the metering including characterization 
and performance data, integrated analysis on the full Northwest HPWH field dataset, a complete 
discussion of the engineering model validation, and a final estimate of energy savings. The report 
is a project reference document and serves as the basis for proposing a unit energy savings 
number to the RTF. 


To accurately estimate heat pump water heater energy use across houses in the Northwest, it is 
necessary to understand their behavior well enough to predict performance under a wide variety 
of operating conditions and installation scenarios.  The operating conditions span a range of 
ambient air temperatures, inlet water temperatures, and occupant hot water use patterns.  
Installation scenarios span the range from conceptually simple garage locations to complex 
configurations involving placement inside a conditioned house, heated by a heat pump, with the 
HPWH exhaust air ducted outside.  Consequently, to assess all possible operating conditions and 
installation configurations, we turn to software simulations, supported by field measurements.  
Restated, the goal of field metering heat pump water heaters is to quantify all of the independent 
performance variables in enough detail to predict energy use (the main dependent variable) for 
all installation types in the Northwest.   


 


 


 


                                            
2 Refer to NEEA website for the report: http://neea.org/docs/default-source/reports/northwest-heat-pump-


water-heater-market-test-assessment.pdf?sfvrsn=6 
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2. Methodology 


The Validation study was designed to support the main project goal of establishing a unit energy 
savings estimate for HPWHs.  Broadly, the project needed to gather information on the 
independent variables that determine the performance of the HPWH in a way that could be 
employed to inform numerical simulations of energy use.  In addition, the field work and field 
data collected in this project, and the laboratory work leveraged by the earlier phases of the 
project, was designed to serve the needs and purposes of the engineering calculations and 
simulations.  To that end, the field measurements quantify the independent variables which 
determine HPWH performance, including: 


 Environmental Variables – those dependent on installation type, location, and climate 


o Ambient conditions of the space where the water heater is installed 


o Cold water inlet temperature 


 User Variables – those dependent on the house occupant over time 


o Hot water draw pattern 


o Tank setpoint temperature 


o Operating mode selection 


 Equipment Variables – those dependent on qualities of the particular tank installed 


o Tank storage volume 


o Heating component output capacity 


o Control strategies 


o Tank heat loss rate 


o Heat pump efficiency (over a range of given environmental conditions) 


To support the objective of developing a credible software simulation, the project collected 
enough measured performance data to validate and tune any such simulation so its predictive 
accuracy can be improved and quantified.  The simulation approach offers several distinct 
advantages:  it shortens the overall metering period and the number of sites required.  There is 
significant diversity in installation characteristics, so to achieve field monitoring results with 
statistical significance in each category would require an enormous and cost-prohibitive field 
study.  Instead, the simulation-based approach allows us to collect the independent performance 
variables across the region, measure dependent variables (energy use) at selected sites, and then 
predict energy use for the myriad equipment types and installations. Therefore, the project 
approach is specifically designed to provide information for simulation purposes. 


2.1. Study Design  


HPWH performance depends on a number of environmental, user, and equipment variables.  The 
environmental variables are, in most ways, pre-determined by the climate zone where the house 
is located and the location within the house where the HPWH is installed.  The user variables 
present a greater source of variability, as draw patterns between similarly sized households 
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typically show much more variation than accompanying environmental variables such as inlet 
water or ambient temperature.  Many of the equipment variables have also been measured in the 
lab in previous studies.  Consequently, the objective of site selection is to construct a population 
across the broadest possible range of environmental variables (to observe climate variation) 
while simultaneously spanning a long enough time and diverse enough user base to capture 
variation in draw patterns. 


Previous projects, funded by BPA and NEEA measured field performance at approximately 40 
and 30 sites respectively (Bedney 2012, BPA 2012, Fluid 2013).  Those sites comprised both 
Tier 1 and Tier 2 HPWHs.  To leverage the existing funding and datasets, Ecotope planned to 
use the existing projects and expand on the climate and installation scenarios to complete our 
understanding of HPWH performance in diverse applications.   


The site selection process is an engineered selection designed to cover all of the independent 
environmental and equipment variables, as opposed to a random sample of the population.  That 
is, our site selection focused on collecting metered data across heating climate zones, installation 
locations, and tank types, regardless of natural HPWH geographical and installation 
configuration distribution.  This allows us to build models of HPWH performance, which can 
then be overlaid on maps of the distribution of housing types and potential installation options to 
estimate expected region wide energy savings.  The existing BPA and NEEA field studies 
already cover many of the important cells in this sample design (based on geography, HPWH, 
and installation characteristics).  As a result, the units and geographies in this study could be 
limited to the coverage needed to meet the study design goals of the RTF.   


2.1.1. Engineered Site Selection and Recruiting 


Ecotope presented a preliminary, engineered sample design at the RTF in August, 2011 
consisting of 165 sites (Larson 2011a).  In collaboration with the RTF HPWH Evaluation 
Subcommittee3, NEEA, and other stakeholders, Ecotope refined this sampling plan to optimize 
and, ultimately, reduce the number of sites required.  The keys to refining the sampling plan 
included achieving enough diversity across climates, installation location, HPWH performance 
tier, and tank size with the minimum number of field sites.  Ecotope leveraged the existing field 
studies conducted by BPA and NEEA, which encompass approximately 70 installations.  Those 
sites were then compared against the sampling plan.  The remaining sites then formed the basis 
of our metering group.  


Important influences on the sample design include recruiting enough sites in colder climates to 
measure how HPWHs perform in these challenging conditions.  Further, the sample was 
stratified in such a way as to directly feed into the performance validation model.  The recruiting 
plan was driven by the need to fill in the areas that were not covered by the previous two studies.  
This led to a matrix covering geographies and installation types totaling 50 sites.   


Table 1 shows the matrix considering installation configuration, NC Spec Tier, heating zone, and 
specific equipment type.  HZ1, HZ2, HZ3 correspond to the Pacific Northwest heating zones 


                                            
3 http://rtf.nwcouncil.org/subcommittees/hpwh/ 
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defined by the Northwest Power & Conservation Council.4  The climates range from mild 
heating requirements in HZ1 to substantial heating requirements in HZ3.  The installation 
configurations are defined as follows:   


 Garage – an unheated space attached to the house.  As such, essentially no water heaters 
are installed in those spaces in colder HZ3.   


 Unheated Basement – does not have a positive heat supply but it may have heat gains 
contributed from furnaces, appliances, ductwork, and conduction from the first floor of 
the house.   


 Interior – inside a house’s temperature controlled space where the HPWH exhausts air 
directly to that space.  Locations typically included utility and laundry rooms.   


 Interior ducted – one inside a house’s conditioned space but the exhaust air is ducted 
outside the conditioned envelope. 


The remaining strata are on NC Spec tier and HPWH equipment type.  The GeoSpring is a 50 
gallon tank from General Electric (GE).  The Voltex 60 and 80 gallon tanks are from AO Smith. 
All three qualify for Tier 1 under the Northern Climate Specification.  The ATI 66 gallon is a 
Tier 2 qualified product from AirGenerate.  When the project was conceived there were no other 
makes and models available that qualified under the NC Spec.  


Table 1.  HPWHs Installed under Ecotope Portion of Validation Project 


Installation Location 
Tier 1 Tier 2 


GeoSpring 50 gallon Voltex 60 or 80 gallon ATI 66 gallon
HZ1 HZ2 HZ3 HZ1 HZ2 HZ3 HZ1 HZ2 HZ3


Garage 0 2 0 5 2 0 0 1 0 
Unheated Basement 3 2 1 4 3 1 0 0 2 
Interior 0 2 1 1 6 1 0 0 0 
Interior Ducted 0 0 0 0 0 0 3 1 9 


Neither household size nor other demographics were considered in the sampling strata.  
However, household size did have some impact in that it drove the tank size selection – larger 
occupancy counts needed larger tanks.   


Initial project plans called for recruiting participants who already had a HPWH installed.  
However, in quarter three of 2012, when the recruiting began, few houses had water heaters 
installed in the configurations required by the sample plan.  Consequently, the project opted to 
purchase and install the necessary HPWH for each house.  


In order to reach these specific targets, Ecotope called about 250 sites and inspected 109 
potential participant houses.  Some participants were drawn from the Residential Building Stock 
Assessment survey; others were drawn from the pool of people who had installed ductless heat 
pumps in their residences.  Many sites failed the initial inspection for reasons that were not 
identified in the initial phone interview.  These reasons included the size of the space around the 


                                            
4 See “Weighting Factors” worksheet in this workbook: 


http://rtf.nwcouncil.org/measures/support/files/RTFStandardInformationWorkbook_v2_0.xlsx 
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water heater, an unworkable location of the electrical panel, and insufficient space in the 
electrical panel.  These initial inspections were extremely effective in filtering out unworkable 
sites and led to significant cost savings – the cost of scheduling a site manager, plumber and 
electrician to show up at a site only to have to walk away is considerable. 


2.1.2. Integrated Field Site Disposition 


An essential step in this project was to collect and integrate all the field data on HPWHs that has 
been measured in the Northwest.  Ecotope worked closely with the funders and contractors of the 
other studies (BPA and EPRI, NEEA and Fluid/CLEAResult) to obtain and understand the 
existing measurements.  After collecting the data, Ecotope subjected all of it to the same rigorous 
quality controls described in section 2.3.1.  Ultimately, Ecotope assembled a cleaned, quality-
controlled working dataset of 107 sites with characteristics shown in Table 2.   


Table 2.  Comprehensive Northwest HPWH Field Site Locations 


Equipment 
Climate 


Zone 


Installation Location


Basement Garage Interior 
Interior 
Ducted 


Total 


Voltex 
60 & 80 Gallon 


HZ1 4 9 1 0 14
HZ2 2 4 6 1 13
HZ3 0 0 1 0 1
All 6 13 8 1 28


ATI 
66 gallon 


HZ1 3 8 0 12 23
HZ2 0 5 0 11 16
HZ3 0 0 0 7 7
All 3 13 0 30 46


GeoSpring 
50 gallon 


HZ1 4 16 2 0 22
HZ2 3 2 2 0 7
HZ3 2 0 2 0 4
All 9 18 6 0 33


Total All 18 44 14 31 107


Included in other studies, but excluded from this dataset were two sites with Daikin Altherma, 
split-system, heat pump water heaters, and eight sites with the first generation of a Rheem 50 
gallon HPWH.  The Rheem HPWH turned out not to qualify for either Tier 1 or Tier 2 status.  
The more recent model Rheem, however, does (Larson 2013b).  This project focuses on 
integrated heat pump water heaters meeting either Tier 1 or 2 of the Northern Climate 
Specification.  All other types of heat pump water heaters were excluded from the analysis.   


2.2. Field Measurement 


Ecotope’s field measurements of HPWHs are discussed below.  The BPA and other NEEA 
projects generally followed similar plans and protocols making it possible to eventually meld all 
three datasets.  For specifics on the BPA and other NEEA projects, refer to their reports (Bedney 
2012, BPA 2012, Fluid 2013).   
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2.2.1. HPWH and Datalogger Installation 


The HPWH was installed onsite along with the datalogging package.  The datalogging package 
consisted of a datalogger, water temperature probes, a water flow meter, current transformers and 
temperature sensors.  The installation protocol is described in detail in Appendix A:  Metering 
Protocol.  The onsite team consisted of the site manager, a plumber and an electrician.  The team 
installed the HPWH, performed a full house audit, installed the datalogger and temperature 
probes close to the HPWH, and installed the current transformers in the electrical panel and 
connected them to a power transducer which also measured line voltage.  The output from the 
power transducer was connected to the datalogger. 


Ecotope deployed meters that recorded the data needed for this project at 1-minute intervals.  In 
previous field projects, Ecotope has found that 5-minute intervals are sufficient for logging most 
household energy uses but the need to observe water flow events, often lasting only seconds, 
required 1-minute logging (Baylon 2012b, Ecotope 2014).  Temperature data were 1-minute 
averages while water flow and electricity usage were accumulated every minute.  Electricity use 
channels recorded true power, true energy, and power factor.  Ecotope also collected data on 
outdoor temperature, hot water inlet and outlet temperature and intake and exhaust air 
temperature.   


Ecotope deployed a metering network that reliably and accurately aggregated metered data for 
transmission to Ecotope servers.  This system was self-contained and did not depend on the 
homeowner’s internet connection or assistance.  Dataloggers uploaded accumulated data on a 
regular schedule (approximately every 6 hours) to the manufacturer’s internet servers and cached 
data locally for remote retrieval if needed.  Ecotope retrieved this data on a daily basis.  
Dataloggers had the capacity to store at least three weeks’ data between transmissions.  This 
meant that no data were lost due to network outages. 


2.2.2. Data Management 


The data collection for the metered sites started after the first sites were installed.  Major data 
collection activities included:  automated daily download for power, water flow, outdoor 
temperature and HPWH temperature readings; and ongoing monitoring and troubleshooting of 
remotely downloaded data 


Data were uploaded securely to Ecotope’s servers.  Log files were also stored on the dataloggers 
onsite to protect against data loss.  The dataloggers were monitored remotely to quickly detect 
any problematic equipment.  Data were also processed through a daily automated check to 
ensure that meters were reporting realistic numbers.  Site visits were performed as necessary to 
effect repairs. 


2.2.2.1. Data Quality Monitoring 


As each site was added to the study, Ecotope evaluated the data streams coming from the site.  
Ecotope developed an automated script to perform data quality checks to ensure and verify the 
accuracy and completeness of data. This script ensured that data were flowing and that all 
readings were within reasonable ranges.  This script also generated a daily report that allowed 
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Ecotope to rapidly identify and address malfunctioning equipment (both dataloggers and the 
HPWH itself).  


2.3. Analytic Methods 


2.3.1. Data Quality Control 


Data quality is of primary concern.  Elaborate methodology and well-laid plans are irrelevant if 
the data are mishandled or incorrectly collected.  In addition to the ongoing data quality 
monitoring procedures for the data collected by Ecotope, we applied a number of post-processing 
filters to the data across all three field studies.  These techniques were deployed sequentially to 
trace down and provide fixes to observed data anomalies: 


1. Summary graphics, showing the entirety of data for a given site. 
2. Comparison graphics, in which energy is plotted against flow for a similar class of sites, 


for example all 80 gallon Voltex water heaters, or all garage installs. 
3. Output from a diagnostic regression model. 


Figure 1 shows an example of the first method – a summary graphic showing the entirety of the 
data for a given site.  This graphic shows data for a site outside Prineville, Oregon in the prior 
NEEA study.  It is obvious from the wild oscillations of the lavender outlet water temperature 
line and the slate green inlet water temperature line that something unusual occurred during the 
summer.  As this house is located rurally in the desert, we believe that the measured water 
temperature oscillations were caused by pressure changes in the water system during lawn 
irrigation, and the lack of a proper check valve in-line with the water temperature measurements.  
Water flow measurements of this kind were particularly vexing across all three studies.  After 
diagnosing the problem early on in our field data collection, Ecotope installed check valves to 
guarantee on-way flow at the meter so as to not over-count water use.  







HEAT PUMP WATER HEATER MODEL VALIDATION STUDY FINAL REPORT


  


Ecotope, Inc. 17 


 


Figure 1.  Example of Data Quality Method Number One. 


 


  


Figure 2 shows an example of data quality method number two.  The plot shows daily flow and 
energy for GeoSpring water heaters, with site 99114, a GeoSpring from the BPA study, 
highlighted in orange.  It is evident that, for a subset of the observed days, site 99114 falls 
outside the bounds of credible GeoSpring water heater operation.  This problem was traced back 
to an incorrect flow measurement.  
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Figure 2.  Example of Data Quality Method Number Two. 


 


Most data problems were detected through a combination of those two procedures:  looking at 
the entirety of the data for a given site, or viewing a quick comparison of the efficiency for a 
given unit compared to other units of the same make.  However, some lingering anomalies 
prompted the development of a diagnostic regression model. 


The basic idea behind the diagnostic regression model was that, conditional on all other aspects 
of heat pump operation, the amount of on-time should be predictable.  Given the hot water draw, 
inlet water temperature, intake air temperature, tank setpoint, amount of resistance heat, make, 
and install parameters, one should be able to “predict'' with great accuracy the amount of heat 
pump runtime needed to meet that demand.  Note that this model is necessarily diagnostic for 
data previously observed and cannot be used for out-of-sample predictions – or UES estimates – 
because it requires conditioning on all data points save one: heat pump on-time.  It is, however, a 
powerful tool to identify incorrect data or malfunctioning heat pumps.  More details about the 
diagnostic regression model can be found in Appendix C:  Diagnostic Regression Model.   
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Figure 3.  Example of Data Quality Method Number Three – Diagnostic Regression Model. 


 


The unusual looking graphic of Figure 3 shows output from the diagnostic regression model, 
data quality method number three.  Of all the plots used in quality control, these are probably the 
most difficult to initially interpret, but reveal the most subtle indications of malfunctioning data 
loggers or water heaters.  The x-axis shows weekly water draw in gallons, and the y-axis denotes 
fraction of on-time: black circles for heat pump on-time and red circles for resistance element 
on-time.  The green line represents the average prediction across all water heaters of that make, 
and the blue line represents the predictions specific to the current unit, in this case an ATI at 
Ecotope site 92828.  The size of the black bubbles is proportional to elapsed time since the start 
of the study.  In the plot, the large black bubbles exceed the prediction line, which indicates a 
loss of performance later in the monitoring period.  This unit was eventually diagnosed as having 
gradually lost refrigerant charge.   


2.3.2. Annualizing Measurements 


Not all sites from all studies yielded contiguous, one-year regions of usable data.  Since water 
heating is a seasonal load, a fair comparison between units, sites, and conditions must be done 
under some sort of annualizing algorithm.  Annualizing summaries of the data is especially 
important with a heat pump water heater, as, in addition to seasonally changing inlet water 
temperatures, seasonally changing intake air temperatures can alter heat pump efficiency, or 
necessitate the use of supplementary resistance heat. 
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Note that annualized data is only a concern in that we would like to descriptively view tables of 
the data.  The annualized data procedure is not directly related to the calibrated engineering 
approach for developing the proven UES.  It is only relevant to view and discuss the measured 
performance characteristics; even though we will ultimately use the data to develop and calibrate 
the simulation, it is still worthwhile to view and discuss what actually occurred in the three 
studies. 


The BPA study observed sites for over a year with an average span of 470 days.  The prior 
NEEA study monitored locations for exactly one year.  The Ecotope study observed the water 
heaters for an average of 240 days each – less than a year for all units.  


The following measurements were annualized for the purposes of the tables in this section:  flow, 
intake air temperature, inlet water temperature, heat pump water heater total input energy, and 
fraction of heat delivered through resistance elements. 


The basic idea behind the annualizing method was, for any given site, to “borrow” from the 
entirety of the dataset to produce a smooth and reasonable prediction of what would have 
happened had we observed the entire year.  Note that this is a poor substitute for actually 
observing the data in a classic statistical sample study, but for the purpose of tabulating summary 
statistics, it is adequate.  Refer to Appendix B:  Details of Data Annualization for a more details.  


Figure 4 shows observed and enriched (annualized) data for Ecotope site 11531.  The actual 
monitoring ended in early September 2013, but to make fair comparisons of summary statistics 
we need annual averages, and so the data were supplemented with predictions from the 
regression model.  In the figure, solid colors indicate real data, and faint colors indicate predicted 
data used to annualize the HPWH performance. 
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Figure 4.  Observed and Enriched Data for Ecotope Site 11531. 


 


2.3.3. Heating System Interaction 


By virtue of their design, HPWHs extract heat from the ambient air surrounding them.  
Depending on the configuration, that cooler air is either recirculated to the surrounding space or 
exhausted outside the house.  In the former case, there is a local cooling effect.  In the latter, 
there is a change to the house infiltration.  In either case, the result is an interaction with the 
HVAC system.  The interaction is expected to be most pronounced for interior installations but it 
can theoretically still exist for garage and basement configurations.  For example, the HPWH has 
the potential to lower the space temperature in the garage which, in turn, increases the rate of 
heat conduction through the house-garage walls.  In the heating season, the interaction manifests 
as an heating energy penalty. While in cooling, the HPWH provides an energy (or comfort) 
bonus.  In mild weather, with the heating or cooling system off, it has no impact on the house 
space conditioning load.   


To explore the interaction, we define the quantity, HCƒ, on a scale of 0 to 1, to be the heating and 
cooling interaction factor.  A value of 1 means that every unit of energy extracted from the 
ambient air is replaced by a unit of energy from the heating system.  Likewise, in cooling, a 
value of 1 means that the cooling system benefits 100% from the energy removed.  Due to the 
climates under study in the Pacific Northwest, we often refer to the heating aspects only but there 
is little reason to suspect the framework for cooling would differ.  







HEAT PUMP WATER HEATER MODEL VALIDATION STUDY FINAL REPORT


  


Ecotope, Inc. 22 


 


We explored several methods to ascertain the heating system interaction.  They included “flip-
flop” testing and monitoring the ambient space temperature depression.  With both these 
methods we did not conclusively measure a heating interaction.  Ultimately, we resort to basic 
principles of energy balance and heat transfer to guide engineering experience and judgment.    


2.3.4. Hot Water Draw Profile Development 


The main objective in collecting hot water draw data was to create representative profiles to be 
used in water heater simulations.  At its most basic, the draw profile is sometimes thought of as 
an average daily volume assumed to be constant over the year.  Field and lab studies have 
shown, however, that the control strategies employed by the HPWHs respond differently to 
different draw patterns.  In other words, given the same daily total amount, the exact time and 
amount of water use across multiple days can dramatically change equipment efficiency.  
Consequently, if we expect a simulation to produce reasonable performance estimates, it is 
important to develop typical draw profiles based in the data we observed.    


Ecotope’s extensive literature review showed that no existing work could be directly used in 
developing representative draw profiles.  Numerous studies have attempted to quantify draw 
profiles for various purposes (Perlman 1985, Becker 1990, Fairey 2004, Lutz 2006, Hendron 
2008, Lutz 2012).  The goals of some were to determine an average residential draw shape while 
others quantified the water volume, number of draws, and time between draws on a daily basis.  
The work of Lutz is the most comprehensive, producing summaries from datasets across the 
country of daily volume, daily draws, flow rates, time of recovery intervals and draw duration 
(2012).  The report also created three summary groups based on clustering median daily hot 
water use but did not report the number of occupants for those clusters.  For the purposes of 
simulating water use across a housing population it is necessary to group characteristics based on 
the number of occupants.  The work of Hendron (2008) produced the most readily useable results 
for simulation purposes.  Those draw schedules, however, were designed for use over an entire 
year and differed day-to-day.  Ideally, for simplifying the simulation, the same draw profile 
would repeat daily or, at most, weekly.  Thus, we devised our own method to identify and build 
typical draw patterns.  


This method employs a descriptive characteristics approach to describe both daily and weekly 
draw patterns.  Recognizing that hot water use is driven by occupants, we set out to characterize 
draw patterns in terms of 1, 2, 3, 4, and 5+ occupants.  There were not enough households with 5 
or more occupants to categorize larger occupancies separately.  Within each occupancy count, 
we examined the days and weeks for clusters of draws, total draw volume, the number of small, 
medium, and large draws, and the average size of the small, medium, and large draws.  Small hot 
water draws were defined as 1-2 gallons, medium as 3-9 gallons, and large as 10+ gallons.  See 
Appendix E:  Draw Profiles for a detailed explanation.  


We analyzed the data to determine a typical day and a typical week.  Due to the variation in 
draws, we realized that creating only a 24-hour long draw pattern was not enough.  In order to 
capture the variation from small to large daily usage, a full seven-day time span was needed.  Put 
another way, a single day of only small to medium sized draws would never cause the HPWH’s 
resistance elements to engage.  Likewise, a single day of only large draws would trigger the 
resistance elements an undue amount.  The two scenarios neither represent what we observed in 
the field nor accurately estimate annual energy use.  Consequently, we turn to a full seven days 







HEAT PUMP WATER HEATER MODEL VALIDATION STUDY FINAL REPORT


  


Ecotope, Inc. 23 


 


instead of a single 24-hour period.  Because daily draws are integral to current water heater 
ratings (EF) and testing we have presented both typical days and weeks in the report.  
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3. Findings 


The findings based on the observed field measurements form the basis for the rest of the report.  
They come from the entire, engineered sample, across all three studies (section 2.1.2), so do not 
immediately translate to generalized results.  Section 4 seeks to generalize results to the Pacific 
Northwest housing stock.  This first findings section features tables, graphs, and discussion of 
the equipment as measured and annualized where necessary.  These initial results are not 
intended to generalize to the population at large, but rather serve as a reference for later 
engineering calculations and simulations. 


3.1. Occupancy and Installation Characteristics 


In contrast to space conditioning, there are few characteristics determining hot water 
consumption.  The main driver is the number of occupants per household.  Additional drivers are 
the location in the house where the water heater is installed and the climate.   


3.1.1. Occupancy 


Overall, there were 2.7 people per household in the study which matches the average observed in 
the RBSA (Baylon 2012).  Table 3 and Table 4 show the occupant distribution across the 
metered sites by climate, installation location, and equipment type.  


Table 3.  Occupant Count by Installation Type and Heating Zone 


Number of Occupants 
Heating Zone


HZ1 HZ2 HZ3 
All 


Zones 
n 


Basement 2.5 2.4 2.5 2.4 18
Garage 3.0 2.8 0.0 2.9 44
Interior 3.0 2.8 2.3 2.7 14
Interior Ducted 2.5 2.3 3.1 2.6 31
All Installations 2.8 2.6 2.8 2.7 107


Table 4.  Occupant Count by Equipment Type and Installation Location 


Installation Equipment 
Number of Occupants


Basement Garage Interior 
Interior 
Ducted 


All 
Installations 


n 


Voltex 60 & 80 Gallon 2.83 3.38 2.75 5.00 3.14 28
ATI 66 gallon 2.67 2.54 2.50 2.50 2.52 46
GeoSpring 50 gallon 2.11 2.89 3.00 0.00 2.65 33
All Equipment 2.44 2.93 2.58 2.58 2.72 107
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Table 5 and Table 6 display the age distribution and the spread of household size across the field 
sites.   


Table 5.  Occupant Age Distribution 


Installation Equipment 
Count of Occupants by Age Group 


Preteen Teen Adult Retired 
Total 


Occupants 
n 


Voltex 60 & 80 Gallon 0.75 0.29 1.61 0.46 3.14 28
ATI 66 gallon 0.69 0.13 1.38 0.69 2.52 46
GeoSpring 50 gallon 0.44 0.24 1.74 0.21 2.65 33
All Equipment 0.60 0.23 1.62 0.40 2.72 107


Table 6.  Occupant Count Distribution 


Count of 
Occupants 


Installation Location


Basement Garage Interior 
All 


Locations 
1 1 5 6 12 
2 11 15 22 48 
3 4 9 7 20 
4 1 10 5 16 
5+ 1 5 5 11 
All Counts 18 44 45 107 


3.1.2. Water Heaters  


Table 7 shows the final distribution of water heater installation locations across climate zones.  
The breakdown based on equipment type was given previously in Table 2. 


Table 7.  Water Heater Installation Locations Across Climates 


Installation Location 
Heating Zone


HZ1 HZ2 HZ3 
All 


Zones 
Basement 11 5 2 18 
Garage 33 11 0 44 
Interior 3 8 3 14 
Interior Ducted 12 12 7 31 
Total 59 36 12 107 
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3.2. Annualized Measurements  


This section contains tables of annualized measurements for each water heater make, one row 
per monitored unit.  The annualization was performed as mentioned in section 2.3.2, and 
described more fully in Appendix B:  Details of Data Annualization.  A detailed discussion of 
the calculations for COP and what we denote “aCOP” can be found in section 3.7.1.  Note that 
these are not generalized findings to extend to the population at large, but rather merely a 
descriptive summary of the data from the various HPWH field projects, standardized to annual 
estimates for ease of comparison and interpretation. 


The following naming conventions exist in all tables: 


 Flow – daily average gallons/day of hot water draw 
 hpwh – daily average kWh/day of total HPWH energy use 
 resfrac – fraction of input energy provided by resistance elements 
 Tin – average inlet water temperature (°F) 
 Tout – average delivered outlet water temperature (°F) 
 Tintake –average intake air temperature to the evaporator, while the HPWH runs (°F) 
 aCOP – average annual coefficient of performance, the ratio of useful energy delivered to 


input energy, which includes the penalty due to resistance heat and standby losses. 
 hpCOP – heat pump only annual average coefficient of performance – excludes 


resistance heat and standby loss effects







 


Table 8.  GE GeoSpring Water Heater Annualized Measurements 


siteid Location City Flow hpwh Resfrac Tin Tout Tintake aCOP hpCOP
99086 Garage Arlington, WA 47 7.1 69% 50 116 56 1.24 2.16
99122 Garage Hood River, OR 51 8.4 71% 50 126 59 1.30 2.48
99085 Garage Stanwood, WA 50 7.7 52% 50 123 58 1.36 2.42
90093 Basement Seattle, WA 28 4.3 42% 53 121 57 1.41 1.73
99107 Garage Eugene, OR 51 6.5 62% 53 117 60 1.44 2.83
99102 Garage Vancouver, WA 92 10.6 72% 53 117 63 1.46 3.09
99140 Garage Milton Freewater, OR 23 3.0 40% 56 118 61 1.55 2.40
99108 Garage Springfield, OR 30 4.4 40% 50 125 58 1.57 2.15
99124 Basement Hood River, OR 49 6.4 59% 47 126 73 1.62 3.55
99155 Garage McMinnville, OR 82 8.8 44% 56 121 59 1.64 2.52
99088 Garage Everett, WA 34 4.0 38% 52 117 59 1.66 2.38
99149 Garage Richland, WA 34 4.4 39% 56 128 67 1.67 2.54
90253 Garage Sisters, OR 46 7.3 57% 48 142 57 1.68 2.94
99065 Garage Vancouver, WA 49 5.1 51% 55 117 59 1.71 2.66
99118 Interior Frenchtown, MT 22 3.7 40% 45 138 70 1.73 2.36
99119 Basement Frenchtown, MT 40 4.6 34% 47 121 67 1.74 2.19
99098 Garage Marysville, WA 60 7.4 47% 51 131 58 1.78 2.86
99105 Garage Cathlamet, WA 63 6.0 39% 54 116 64 1.80 2.77
99087 Garage Everett, WA 28 2.9 26% 54 117 60 1.89 2.36
90129 Basement Seattle, WA 53 5.6 28% 56 131 59 2.04 2.67
99123 Interior Parkdale, OR 38 3.6 25% 49 118 60 2.09 2.67
90012 Basement Bend, OR 31 3.5 13% 44 126 56 2.19 2.41
90153 Interior Kalispell, MT 60 6.1 34% 50 130 60 2.19 2.92
99142 Basement Bonners Ferry, ID 56 6.0 29% 45 131 68 2.21 2.90
23544 Basement Idaho Falls, ID 39 3.7 17% 52 127 58 2.30 2.65
99150 Garage Kennewick, WA 19 1.8 12% 57 124 63 2.36 2.66
21723 Interior Ephrata, WA 19 1.8 13% 53 122 68 2.40 2.67
90105 Interior Seattle, WA 46 3.7 25% 53 126 66 2.57 3.25
99104 Basement Naselle, WA 24 1.8 4% 51 117 62 2.68 2.77
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Table 9.  AO Smith Voltex Water Heater Annualized Measurements 


siteid Location Type City Flow hpwh resfrac Tin Tout Tintake aCOP hpCOP
90135 Garage 60gal Bend, OR 8 2.2 26% 47 120 52 1.33 1.52
20814 Garage 80gal Vancouver, WA 122 17.3 43% 55 148 56 1.72 2.83
90050 Garage 60gal Spokane, WA 29 4.6 23% 49 138 53 1.78 2.24
90069 Interior 80gal ducted Cheney, WA 111 9.6 37% 65 124 61 1.80 2.35
11531 Garage 60gal Kent, WA 64 6.6 19% 56 123 53 1.83 2.20
23744 Interior 60gal Spokane, WA 12 2.0 0% 50 129 55 1.90 1.91
90034 Garage 80gal Bend, OR 64 6.9 43% 47 123 51 1.92 3.01
99094 Garage 80gal Vancouver, WA 63 5.4 17% 55 117 56 2.04 2.46
22897 Garage 80gal Vancouver, WA 23 2.8 1% 56 135 58 2.21 2.24
13265 Garage 60gal Everett, WA 24 2.4 6% 52 121 58 2.23 2.34
90028 Interior 60gal Spokane, WA 17 1.9 0% 53 123 58 2.25 2.26
90030 Basement 60gal ducted Spokane, WA 36 3.2 4% 50 120 64 2.30 2.37
90131 Garage 80gal Redmond, OR 76 5.7 22% 50 113 54 2.30 2.95
21578 Garage 80gal Vancouver, WA 84 6.4 12% 54 122 56 2.39 2.71
99106 Garage 80gal Springfield, OR 26 2.4 1% 56 127 59 2.46 2.49
11289 Basement 60gal Seattle, WA 25 2.1 0% 56 120 54 2.50 2.50
22096 Interior 60gal Rigby, ID 74 6.0 13% 47 125 67 2.56 2.81
90130 Interior 80gal Bend, OR 69 5.2 8% 48 122 66 2.57 2.73
90015 Basement 60gal Eugene, OR 47 3.6 9% 52 123 57 2.67 2.87
90159 Interior 60gal Corvallis, MT 40 2.9 0% 51 120 58 2.73 2.73


 


Table 10.  AirGenerate ATI Water Heater Annualized Measurements 


siteid Location Type City Flow hpwh resfrac Tin Tout Tintake aCOP hpCOP
99307 Basement 66gal unducted Oregon City, OR 31 5.4 6% 55 128 55 1.30 1.32
99328 Interior 66gal ducted Redmond, OR 59 8.3 7% 50 123 71 1.40 1.44
99324 Garage 66gal unducted Bend, OR 34 5.1 2% 52 123 54 1.42 1.43
99302 Garage 66gal unducted Tigard, OR 30 4.5 4% 53 123 57 1.45 1.47
90166 Basement 66gal ducted Idaho Falls, ID 37 4.9 7% 53 127 59 1.61 1.66
99323 Interior 50gal ducted Redmond, OR 30 3.7 8% 52 121 70 1.63 1.68
92828 Basement 66gal ducted Idaho Falls, ID 58 7.2 6% 52 128 60 1.70 1.75
99312 Garage 66gal unducted Beaverton, OR 45 5.3 11% 60 127 54 1.70 1.80
99319 Basement 66gal ducted Madras, OR 29 3.6 5% 57 125 62 1.70 1.74
99306 Garage 66gal unducted Beaverton, OR 64 6.8 7% 56 123 58 1.73 1.79
99310 Basement 66gal unducted Spanaway, WA 34 4.4 9% 55 127 51 1.74 1.83
90162 Basement 66gal ducted Idaho Falls, ID 27 3.8 2% 52 133 65 1.78 1.79
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99316 Interior 66gal ducted Portland, OR 16 2.1 8% 52 118 60 1.81 1.90
99320 Garage 66gal unducted Bend, OR 17 2.4 1% 52 124 56 1.81 1.82
99309 Basement 66gal unducted Issaquah, WA 58 6.6 0% 57 132 53 1.82 1.82
99317 Garage 66gal unducted Redmond, WA 28 3.0 3% 56 115 51 1.82 1.85
99313 Interior 66gal ducted Bend, OR 28 3.2 9% 51 123 74 1.85 1.93
99311 Interior 66gal ducted Renton, WA 12 1.8 0% 60 130 67 1.86 1.86
99330 Interior 66gal ducted Prineville, OR 20 2.3 1% 52 123 71 1.88 1.89
99301 Garage 50gal unducted Olympia, WA 11 1.6 4% 55 117 51 1.93 1.97
99329 Interior 66gal ducted Bend, OR 13 1.5 1% 51 122 70 1.98 2.00
99318 Interior 66gal ducted Portland, OR 16 1.7 0% 53 118 71 2.01 2.01
92887 Basement 66gal ducted Polson, MT 58 5.9 11% 50 126 66 2.06 2.20
99303 Interior 66gal ducted Portland, OR 23 2.4 0% 55 122 65 2.06 2.06
92690 Basement 66gal ducted Idaho Falls, ID 96 9.2 27% 51 129 67 2.11 2.58
99325 Basement 66gal ducted Portland, OR 29 3.0 5% 55 126 63 2.11 2.18
99305 Interior 66gal ducted Portland, OR 49 4.4 3% 55 125 71 2.12 2.15
99315 Garage 66gal unducted Hillsboro, OR 25 2.6 3% 55 123 59 2.13 2.18
99308 Garage 66gal unducted Sammamish, WA 51 4.8 9% 63 132 55 2.18 2.31
99322 Garage 66gal unducted Bend, OR 38 3.4 6% 53 119 59 2.19 2.28
24339 Interior 66gal ducted Mead, WA 22 2.2 0% 48 120 71 2.20 2.21
11219 Garage 66gal ducted Tacoma, WA 46 4.3 6% 52 125 63 2.22 2.30
99326 Interior 66gal ducted Portland, OR 23 2.1 1% 54 121 67 2.24 2.25
99327 Garage 66gal unducted Oregon City, OR 23 2.1 1% 54 121 67 2.24 2.25
99304 Interior 66gal ducted Portland, OR 36 3.1 3% 56 124 73 2.25 2.30
92661 Garage 66gal ducted St Ignatius, MT 48 4.2 10% 50 121 59 2.26 2.42
92719 Basement 66gal ducted Polson, MT 22 2.1 0% 48 117 62 2.30 2.30
10292 Basement 66gal ducted Renton, WA 54 4.3 5% 56 123 64 2.35 2.43
90003 Basement 66gal ducted Seattle, WA 62 4.6 0% 58 124 65 2.42 2.43
93144 Interior 66gal ducted Idaho Falls, ID 85 6.4 13% 54 123 65 2.44 2.69
90168 Basement 66gal ducted Idaho Falls, ID 37 2.9 6% 52 121 67 2.49 2.60
90169 Basement 66gal ducted Idaho Falls, ID 49 4.1 6% 54 128 65 2.49 2.61
92602 Basement 66gal ducted Polson, MT 31 2.6 3% 48 118 64 2.49 2.55


 







 


3.3. Inlet Water Temperature 


3.3.1. Seasonal and Climatic Variation  


Measured inlet water temperatures are displayed by day of year and geographic region in Figure 
5.  These inlet water temperatures were reported only during flow events, when water moving 
across the sensor enables accurate measurements.  The measured temperature can “drift” during 
periods of no flow for several reasons.  The presence of hot water in the tank or exposed piping 
to ambient temperatures can affect the reading, so measurements are only valid during flow 
events.  The temperatures during flow events were tabulated and averaged daily for the plot of 
Figure 5.  As expected, the annual profiles revealed sinusoidal shapes, with the greatest 
amplitudes observed in milder, coastal regions more reliant on surface water, and the smallest 
amplitudes observed in inland regions more reliant on ground water.  Section 4.1 describes how 
these data were used to create generic inlet water temperature simulation inputs. 


Figure 5.  Measured Inlet Water Temperature by Region 


 


3.4. Outlet Water Temperature 


Figure 6 shows the distribution of average delivered water temperature, as measured just 
downstream of the tank outlet, across all sites.  Similar to the inlet water temperature, outlet 
water temperature measurements are only valid during flow events, due to temperature drift of 
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water in the piping close to the tank.  Most sites delivered hot water at an average temperature 
between 115° F and 130° F.  Note that this is not the tank setpoint, but necessarily some value 
below the actual setpoint.  Water heaters are designed to heat water to a specified setpoint and 
include a “deadband” through which the tank temperature drifts down before the tank is 
reheated.  Water withdrawn before a reheat cycle will therefore be somewhat lower than the 
target setpoint.  A few sites showed average delivered water temperature above 140° F.  This 
seemed unusual and suspicious, but further investigation revealed the data to be valid. 


Figure 6.  Distribution of Average Delivered Water Temperature 


 


The outlet temperature data also allowed an investigation into whether the heat pump water 
heaters successfully maintained high enough delivered water temperatures.  In other words, 
maintaining a high outlet temperature means that the occupants’ demands for hot water are being 
met.  Figure 7 shows the proportion of hot water delivered below three threshold temperatures – 
100° F, 105° F, and 110° F – tabulated by tank size.  The data were aggregated at 5 minute 
intervals.  The red “x” marks the average fraction in each category.  


Across all tank sizes, approximately one percent of all hot water was delivered cooler than 100° 
F.  Therefore, at a basic level, heat pump water heaters were able to meet the demand or, 
alternatively, occupants curtailed their use when the temperature dropped below a useful level 
(whether that demand was met efficiently, or through costly calls to resistance heat, is not 
summarized here).  At 105° F the proportions were largely similar, although the 50 gallon tanks 
delivered 2.5% of water below 105° F compared to 1.1% below 100° F.  The amount of water 
delivered below 110° F was a bit higher: on average 5.4% for the 50 gallon tanks, 1.9% for the 
60-66 gallon tanks, and 3.3% for the 80 gallon tanks.  The higher mean fraction for the 80 gallon 
tanks was mostly driven by a home in the Ecotope study with six occupants and a setpoint of 
approximately 120° F.  The slightly higher fraction of the 50 gallon tanks appears mostly driven 
by homes with three or more occupants.  This is possibly a case of under sizing, as a 50 gallon 
heat pump water heater is likely inappropriate for larger households. 
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Figure 7.  Proportion of Hot Water Delivered Below Threshold Temperatures 


 


3.5. Ambient Space Temperature 


The ambient air conditions surrounding the water heater are a critical determinant of energy 
consumption.  With all storage tank water heaters, the ambient air influences the amount of heat 
lost through the tank insulation.  With HPWHs, the ambient air provides the intake air, and 
energy source, for the refrigeration cycle.  Higher intake air temperatures equate to higher 
efficiencies.  In an interesting feedback loop, the integrated HPWHs, installed in an enclosed 
space have the ability to cool off the same ambient air they use as the heat source.  Knowing the 
ambient air conditions is crucial to understanding HPWH performance.   


Figure 8 displays the temperature across all sites according to the four, primary installation 
configurations:  basements, garages, interior with exhaust ducting, and interior with recirculating 
air.  In the figure, each point is the weekly average temperature for a single site.  Much like the 
water measurements, we only use air temperature measurements when the HPWH is running.  
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Garages, which aren’t conditioned and are the least thermally coupled to the house, show the 
largest temperature swing across the year.  Basements, with more ground contact and a better 
thermal connection to the house, are second in the amplitude of the swing.  Comparing the 
interior installations is illuminating.  The installs with exhaust ducting send all the colder air 
outside the envelope while drawing in conditioned air from other parts of the house.  They are, in 
effect, supplied with air from a regulated temperature source.  In contrast, the interior installs, 
without any ducting, exhibit a cooler temperature and more annual change.  This can be 
attributed, in large part, to the water heaters cooling down the space in which they are installed.  
Unlike the ducted cases, there is not a continuous, regulated supply of conditioned air.  As the 
entire house gradually warms in the summer, so does the intake air for the water heater.  


Figure 8.  Weekly Average Intake Air Temperature by Install Location 


 


The fraction of time in a year spent at a given ambient temperature is shown in Figure 9, Figure 
10, and Figure 11 for heating zones 1, 2, and 3 respectively.  The data are reported using the 1-
minute logging interval only when the HPWH is running.  Like the other data in the findings 
section, the results are annualized where there isn’t a complete year on record.  Each temperature 
bin is 5 degrees wide centered around the value given.  For the HPWHs in this study, the critical 
temperature bins are 47° F and below.  Some of the water heaters turn off their heat pump and 
switch to resistance heat when the temperatures fall below 45° F.  Consequently, all water 
heating in 42° F bin and below is done at the low efficiency of the resistance element.  The 47° F 
bin is important because it is the marginal case.  Slight changes in weather or temperature 
measurements could push the water heater into resistance heat.  For reference, the percent of 
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time in each bin is also printed at the top of each bar.  As expected, garages trend colder than 
basements, which, in turn are colder than interior spaces.  No garage installations are present in 
zone 3.  It is extremely rare to install a water heater in any unconditioned place in these colder 
climates.   


Figure 9.  Ambient Temperature Profiles, Heating Zone 1 
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Figure 10.  Ambient Temperature Profiles, Heating Zone 2 


 


Figure 11.  Ambient Temperature Profiles, Heating Zone 3 
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3.6. Hot Water Draw Patterns 


3.6.1. Weekday and Weekend Shapes 


The average hot water draw for weekdays and weekends is shown in Figure 12.  Each site’s 
hourly average flow across the entire monitoring period is plotted as a thin, black line while the 
average across all sites is plotted in blue.  Unsurprisingly, this daily load shape for hot water 
flow closely resembles the energy load shape of other storage water heaters as measured in the 
RBSA Metering project (Ecotope 2014).  The shape shows the expected peak use in the morning 
and a secondary peak in the evening.  Further, the weekend morning peak is delayed compared to 
the weekday.   


Figure 12.  Average Hot Water Draw by Hour of Day, 99 Sites 


 


3.6.2. Annual Shapes 


Due almost entirely to changing inlet water temperatures, the daily average water use changes 
over the year.  While we expect that occupant-driven water usage patterns are consistent across 
seasons, in colder months, more hot water must be mixed with the colder inlet water to provide a 
comfortable temperature at the faucet or showerhead.  Figure 13 plots the average water used 
each day across all sites on an annual basis.  The green and red lines are fits to the data.  Two fits 
were conducted on the annual hot water usage data, one with four terms and one with three.  The 
four term fit had constant, sine, cosine, and sine-squared terms while the three term fit omitted 
the sine-squared term.  The sine-squared fit predicts the water draws decidedly better, which is 
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seen by how well it follows the data.  The minimum hot water usage occurred on September 2nd, 
and the maximum on January 21st, times which match the fit for electricity usage quite well 
(Figure 14).  The seasonal variation of ±4 gallons per day can be explained by the changing 
temperature of the water supply.   


Figure 13.  Seasonal Daily Average Hot Water Usage 


 


Excluding tank standby losses, the amount of electricity used depends on the underlying hot 
water draw pattern; as a result, the electricity use has the same annual shape as the hot water use.  
Fits similar to those discussed earlier were performed with results in Figure 14.  The average 
daily electricity usage is 4.7 kWh/day, and the fit indicates the seasonal variation of the electric 
energy draw is ±2.1 kWh/day with a high on January 22th and a low on August 19th.  Both the 
energy extrema match the water draw extrema well.  
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Figure 14.  Seasonal HPWH Electricity Usage 


 


Compare the data for heat pump water heaters to the data for electric resistance water heater 
(ERWH) usage in the RBSAM study:  a model with the same terms showed an average 
electricity usage of 8.3 kWh/day, and a seasonal variation of ±1.64 kWh/day with a high on 
January 21st and a low on August 29th.  In this RBSA Metering study these homes had an 
average occupancy of 2.2 people per house.  Using equation 3 from the RBSA Metering report to 
predict the energy use of ERWHs for 2.7 people – the same occupancy as in this study – gives 
9.2 kWh/day.  The daily electricity usage is nearly double, as expected, due to the relative 
inefficiency of resistance water heaters compared to heat pump water heaters.  The extrema 
match up fairly well; the 10 day difference in August is small compared to the amount of 
variation present in the data.   
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Figure 15.  Seasonal ERWH Usage (RBSA Metering) 


 


3.6.3. Daily Draw Volume and Events 


Table 11 tabulates annualized average daily DHW flow in gallons by number of occupants.  
Figure 16 shows the data from which the table was derived along with a regression line to 
estimate mean daily flow by occupancy.  The average flow for single occupant homes was 22 
gallons per day.  Notice in the table that the average usage of 3 occupant homes was identical to 
the average usage of 4 occupant homes.  This is likely due to sampling variability.  The 
regression model and data displayed in Figure 16 suggest an average usage of 23 gallons per day 
for a single occupant home, with each additional occupant contributing an additional 11 gallons 
per day.  Consequently, the average house with 2.7 occupants is expected to use 42 gallons per 
day.   


Table 11.  Average Daily Flow by Occupancy 


Occupants 
Annualized Daily Flow (Gal) n
Mean SD


1 22 10.0 12 
2 34 15.3 43 
3 48 13.8 19 
4 48 17.4 14 
5 85 25.8 8 
6 64 28.9 2 
7 66 - 1 
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Figure 16.  Average Daily Draw Sizes by Number of Occupants 


 


Examining the field data for draw characteristics as outlined in section 2.3.4, results in Table 12.  
For a given household occupant count, the table describes the typical draws per day.  In the table, 
“Clusters” refers to the number of event clusters, typically 60 minutes in duration but also 
ranging 30-90 minutes, over the course of the day.  Total flow is the total hot water drawn over 
the course of the day.  The small, mid, and large flow columns delineate how many gallons of 
water were drawn by the small, mid, and large draws.  Similarly, total draws refers to the number 
of draws per day while small, mid, and large draws list the average number of that size draw per 
day.  For example, the single occupant household had three event clusters using 23 gallons in all.  
Small flows account for 6/23 or 26% of the daily draw.  There are typically 4.5 small flow events 
per day.  Likewise, there are only 0.7 large draws per day.  Last, the “Sites” column lists how 
many different sites were used to create the data summaries and the “Days Metered” column tells 
how many different days’ worth of draws were observed.  Refer to Appendix E:  Draw Profiles 
to see tables of the weekly characteristics and for information on how draws are distributed 
within each event cluster.  


Table 12.  Daily Draw Characteristics 


Occupant 
Count 


Clusters 
per Day 


Gallons per Day  Draw Count per Day 
Sites 


Days 
Metered Total 


Flow 
Small 
Flow 


Mid 
Flow 


Large 
Flow 


Total 
Draws 


Small 
Draw 


Mid 
Draw 


Large 
Draw 


1 3 23 6 5.5 11.5 6.4 4.5 1.1 .7 7 2160 
2 5 34 10.4 7.7 16 12.6 9.7 1.7 1.1 32 10602 
3 5 46 13.8 10.7 21.5 15.3 11.9 2.2 1.3 14 5193 
4 5 57 13.8 12.5 30.9 14.6 10.7 2.3 1.7 13 4440 


5+ 5 72 14 14.7 43.3 18.5 12.6 3.2 2.7 10 2448 
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3.7. Overall Water Heater Energy Use 


Table 13 shows annualized estimates of water heater annual kWh for the observed units.  These 
are useful to develop a summary of typical usage, as the averages in each cell include sites of 
varying draw sizes and operating conditions.  Table 14 shows a metric for total water drawn 
normalizing kWh used per 100 gallons delivered by make and location. 


Table 13.  Annualized Annual Energy (kWh/yr) of Monitored Water Heaters 
Annualized Water Heater Energy Use (kWh/yr)


Equipment 
Basement Garage Interior 


Mean n Mean n Mean n 
ATI 1,678 16 1,380 13 1,201 15 
GeoSpring 1,600 9 2,185 17 1,549 6 
Voltex 1,696 6 2,208 13 1,785 8 


Table 14.  Annualized Annual kWh per 100 gallons delivered 


Annualized kWh per 100 Gallons Delivered


Equipment 
Basement Garage Interior 


Mean n Mean n Mean n 
ATI 10.3 16 10.7 13 10.7 13 
GeoSpring 10.8 8 13.2 17 10.7 5 
Voltex 8.2 3 12.0 13 9.9 6 


3.7.1. System Efficiency 


System efficiency is defined as useful energy output divided by energy input.  We calculated the 
system efficiency over the entire year of operation and denoted it “aCOP” for average (or 
annual) coefficient of performance as defined in equations 1-3: 


⁄        Equation 1. 


      Equation 2. 


	 	      Equation 3. 


Where, m is the mass of water passing the flow meter, cp is the heat capacity of water, Toutlet is 
the outlet water temperature, Tinlet is the inlet water temperature, Qheat pump is the energy input to 
the heat pump system (includes compressor and fan), and Qresistance is the energy input to the 
resistance elements.  “aCOP” is an analogous quantity to the Energy Factor (EF) but we opt not 
to use the term “EF” because it is defined by a specific set of test conditions not the actual 
operating conditions observed here.  Both quantities, however, are concerned with the useful 
energy output.  That is, energy lost through the tank insulation in standby operation reduces the 
efficiency.  In other words, some input energy is used to offset the stand-by losses but it is never 
realized as “useful” energy in water leaving the storage tank.  For instance, with a resistance 
tank, this is the distinction between an EF of 0.9, and the fact that the heating element converts 
electrical energy to heat with 100% efficiency.   


Examining the relationships in the aCOP equation and those found in the field data, we find that 
the yearly average efficiency depends on three items.  They are, in order of most to least 
important:  (1) how often the resistance elements run, (2) the efficiency of the heat pump cycle, 
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and (3) the insulation level of the tank.  Table 15 shows the observed annual, average, system 
efficiency at all the sites sorted by installation location, heating zone, and equipment.  


Table 15.  Annualized average aCOP by Equipment, Location, and Heating Zone 


  Basement Garage Interior 
Heating Zone 1


Make Mean n Mean n Mean n 
ATI 2.03 6 2.05 9 2.06 7 
GeoSpring 1.95 4 1.63 15 2.34 2 
Voltex 2.59 2 2.13 7 - 0 


Heating Zone 2
ATI 2.20 4 1.94 4 1.96 5 
GeoSpring 2.20 2 1.69 1 2.39 1 
Voltex 2.31 1 1.84 4 2.28 5 


Heating Zone 3
ATI 2.18 6 - 0 2.43 1 
GeoSpring 2.24 2 - 0 1.97 2 
Voltex - 0 - 0 2.58 1 


Overall
ATI 2.13 16 2.02 13 2.05 13 
GeoSpring 2.09 8 1.63 16 2.20 5 
Voltex 2.49 3 2.03 11 2.33 6 


Even though the grouping of the sites in to similar installation locations aligns ambient air 
conditions, occupancy counts and draw patterns varied among the installations which obscured 
some of the performance trends and limits the conclusions that can be drawn from Table 15.  
Nevertheless, some limited generalizations are possible.  The ATI units were most consistent in 
aCOP across operating conditions, with overall ratios of useful heat to input energy of roughly 
two in all install conditions.  The GeoSpring was more efficient in interior installs, but much 
more heavily penalized by the harsher conditions of a garage install.  The Voltex saw the highest 
overall average COPs in the observed sample.   


Figure 17 shows the relationship (or lack thereof) between aCOP and the average daily draw 
volume.  There is clearly a huge amount of variability in the aCOP with much of it due to the 
installation location ambient air conditions.  What little trends are available from the graph show 
that the GeoSpring tank aCOP decreases as the average daily draw increases.  As shown in 
section 3.7.4, this is due to the control strategy’s use of resistance heat.   
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Figure 17.  aCOP as a Function of Daily Draw 


 


 


3.7.2. Heat Pump Cycle Efficiency 


Extending the analysis to better understand how the equipment functions, we explore the 
efficiency of the heat pump cycle only.  We define a new quantity “hpCOP”:  


hpCOP
Qdelivered Qstandby‐Qresistance


Qheat	pump
      Equation 4. 


Where Qstandby is the energy lost through heat conduction during standby periods.  The hpCOP is 
simply a measure of how efficiently the heat pump transfers heat from the ambient air to the 
water in the tank.  Since we don’t have a measure of the internal tank temperature, like in a 
laboratory setting, the calculation of hpCOP is necessarily an estimate.  It is calculated by 
excluding energy input from the resistance elements and accounting for standby losses.  The 
resistance energy is directly identified in the field data while standby losses must be inferred.  


A full estimate of standby loss requires knowledge of the tank heat loss rate, the temperature of 
the water inside the tank, and the temperature of the environment surrounding the tank.  The 
laboratory testing provided measurements of the heat loss rate, which, lacking conclusive 
evidence to the contrary, we have assumed to broadly reflect the heat loss rate occurring in the 
field (see Appendix F:  Measuring Tank Heat Loss).  The field studies recorded intake air 
temperature to use as proxies for space temperature.  Those sensors were affected by the water 







HEAT PUMP WATER HEATER MODEL VALIDATION STUDY FINAL REPORT


  


Ecotope, Inc. 44 


 


heater and only provided reliable readings during heat pump operation, when air actively moved 
across the sensor.  When off, the intake air temperatures indicated unreliable readings suggestive 
of stagnant, stratified air so we opted not to use them in this mode.  Adding to the uncertainty, 
we don't actually know the average water temperature inside the water heater at any given time – 
a luxury afforded in detailed lab testing, with a thermocouple tree, but unavailable in field 
studies.  In the end, we used the laboratory measurements of heat loss rate, took the intake air 
measurements during water heater operation to represent the ambient space temperature 
surrounding the water heater, and assumed average tank temperature of ten degrees below 
average delivered temperature.  Ultimately, these assumptions, while crude, should offer decent 
estimates of standby loss, which is itself mainly a second order effect when calculating 
efficiency. 


Table 16 shows the estimated hpCOP averaged over an entire year of operation.  The hpCOP 
estimates are the theoretical maximum efficiency one could expect if there were no standby 
losses and no element use.  The ambient temperature profile of a given location will change the 
annual hpCOP but the table shows no consistent trends.  For example, garages, on average, are 
always colder than interior locations, so should always show lower hpCOP values.  The fact they 
don’t suggests other, independent variables are influencing the performance.   


Table 16.  Annualized average hpCOP by Make, Location, and Heating Zone 


Basement Garage Interior 
Heating Zone 1


Make Mean n Mean n Mean n 
ATI 2.07 6 2.13 9 2.09 7 
GeoSpring 2.69 4 2.55 15 2.97 2 
Voltex 2.68 2 2.47 7 - 0 


Heating Zone 2
ATI 2.26 4 2.01 4 1.99 5 
GeoSpring 2.66 2 2.95 1 2.67 1 
Voltex 2.37 1 2.46 4 2.43 5 


Heating Zone 3
ATI 2.31 6 - 0 2.68 1 
GeoSpring 2.76 2 - 0 2.65 2 
Voltex - 0 - 0 2.83 1 


Overall
ATI 2.21 16 2.10 13 2.10 13 
GeoSpring 2.70 8 2.57 16 2.78 5 
Voltex 2.58 3 2.47 11 2.50 6 


Selecting the calibrated engineering approach has proved especially fortuitous, as it has become 
obvious that there is a significant dependence between heat pump operating efficiency and draw 
size.  See Figure 18 which shows the hpCOP, by site and average daily flow as used to make 
Table 16.  Houses with large daily draws tend to see the heat pump condenser working against 
much cooler water on average, as the bottom of the tank is repeatedly flooded with cold tap 
water under numerous water draws.  In contrast, houses with small draws see most compressor 
operation working against warmer water:  a home with no draws at all, just standby recoveries, 
would see the HPWH trying to add heat to 110-120° F water exclusively, which would be 
relatively inefficient.  Further, to the first approximation, most tanks have similar standby losses, 
so a house with a smaller daily draw has relatively more lost heat through standby than a house 
with a larger daily draw.   
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Differences in aCOP between water heaters are highly confounded by differences in draw 
profiles, as well as other differences in operating conditions, which makes an average COP for 
an individual unit difficult to interpret.  Compared to the Figure 17 graph of system aCOP, 
Figure 18 is much more orderly because it has used the definition of hpCOP which excludes 
resistance element use.  Consequently, we can conclude that resistance heat, used for whatever 
reason, is a large influence in the variability and difference in performance between sites.  
Moreover, it is possible conclude to that the GeoSpring had the most efficient heat pump, 
followed by the Voltex, and then by the ATI.  Likewise, lab tests showed the same finding. 


Figure 18.  Estimated hpCOP as a Function of Daily Draw 


 


3.7.3. Baseline Water Heating Efficiency 


An additional variation on yearly performance is useful to calculate:  the “all resistance” or base 
case efficiency.  It is the efficiency of what would have happened in the case that the heat pump 
were disabled and all heat was provided with the resistance elements.  The all resistance COP is 
defined as “erCOP”: 


⁄     Equation 5. 


The equation states all heat is provided at efficiency of 1.  Total energy input, the denominator, is 
equal to energy delivered plus energy lost.  The erCOP is useful because the base case 
performance of a specific water heater is not 1 or even the rated EF of, say, 0.9.  Actual base case 
efficiency is determined by the relative amount of standby losses encountered which change 
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based on where the water heater is installed and how much it is used.  Consequently, the 
difference in erCOP and aCOP is the improvement offered by the HPWH.   


Table 17 shows the erCOPs and suggests a reasonable rule of thumb for electric resistance tank 
performance on an annual basis is 0.82.  The equipment names listed are used in Table 17 only to 
correspond to those in the previous tables.  This is a theoretical table of what performance might 
be if all the water heaters, in all the installed configurations, used only resistance heat.  By 
comparing the erCOP to the aCOP in Table 15, one can estimate the reduction in energy use 
achieved by the HPWH.  For example, an aCOP of 1.6 uses roughly half the baseline energy 
while an aCOP of 2.0 uses roughly 40%.  


Table 17.  Annualized “erCOP” by Make, Location, and Heating Zone 


  Basement Garage Interior
Heating Zone 1


Make Mean n Mean n Mean n 
ATI 0.83 6 0.79 9 0.76 7 
GeoSpring 0.83 4 0.85 15 0.86 2 
Voltex 0.80 2 0.84 7 - 0 


Heating Zone 2
ATI 0.82 4 0.80 4 0.79 5 
GeoSpring 0.86 2 0.86 1 0.76 1 
Voltex 0.85 1 0.78 4 0.80 5 


Heating Zone 3
ATI 0.86 6 - 0 0.93 1 
GeoSpring 0.87 2 - 0 0.83 2 
Voltex - 0 - 0 0.92 1 


Overall
ATI 0.84 16 0.79 13 0.79 13 
GeoSpring 0.85 8 0.85 16 0.83 5 
Voltex 0.82 3 0.82 11 0.82 6 


 


3.7.4. Control Strategy Characteristics 


The primary quantity of interest with respect to control strategy is resistance heat, as the key to 
achieving efficient water heating is avoiding costly invocations of the heating elements.  Figure 
19 demonstrates the range of energy use due to the control strategy for Voltex 60-gallon water 
heaters.  The data are color-coded by fraction of resistance heat.  Bright red indicates sole use of 
resistance elements, and blue the sole use of heat pump heat.  It is clear from the graphic that 
control strategy – and the relative split between heat pump heat and resistance heat – plays a 
large role in determining the efficiency of this technology. 
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Figure 19.  Daily Flow and Energy for 60 gallon Voltex 


 


Table 18 shows annualized resistance heat fractions by equipment and install location.  The 
resistance heat fraction is defined as the proportion of total input energy provided by resistance 
elements.  As suggested by the lab research, the ATI showed the least amount of resistance heat, 
due to its ability to operate at cool space temperatures and hesitancy to invoke resistance heating 
(Larson and Logsdon 2012a).  The Voltex units showed similarly small amounts of resistance 
heat in basement or interior installs, but the inability of the Voltex heat pump to operate below 
45° F penalized its performance in garage installs.  The GeoSpring water heaters showed the 
highest proportion of resistance heat, likely caused by the smaller capacity of a 50 gallon tank 
(most Voltex units in the study held 80 gallons, the ATIs 66 gallons), and a similar compressor 
lockout to the Voltex, where the heat pump does not operate with air temperature below 45° F 
(Larson and Logsdon 2012b). 


Table 18.  Annualized Resistance Heat Fractions 


  Basement Garage Interior 
Make Mean n Mean n Mean n 
ATI 6% 16 5% 13 4% 15 
GeoSpring 25% 9 45% 17 28% 5 
Voltex 4% 3 20% 13 10% 6 
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3.8. Space Heating Impacts 


Space heating interaction is one of the primary questions regarding this generation of integrated, 
packaged heat pump water heaters, but is extraordinarily difficult to assess.  A handful of sites 
were selected for co-heat tests (or flip-flop tests), in which the water heater was manually 
switched between heat pump mode and resistance heat mode in order to estimate the difference 
in space heating due to the heat pump water heater.  These measurements proved inconclusive.  
The amount of daily variation in heating energy was large compared to the space heating effect 
of a heat pump water heater.  In addition, we investigated the effect of HPWH runtime on 
evaporator entering air temperature.  This provided an interesting display of the extent to which 
HPWHs cooled their immediate surroundings, but also did not offer usable estimates of space 
heating interaction. 


3.8.1. Flip-Flop Sites 


As described in section 2.3.3, five sites were set aside for a co-heat or flip-flop test, where the 
water heater was manually switched between heat pump and resistance modes, with the goal of 
assessing space heating impact.  The idea was to estimate the annual impact by observing a 
heating signature through degree day regression in both operating modes, and then examining the 
difference when applied to a typical meteorological year (TMY).  Refer to Appendix D:  Space 
Conditioning Interaction for a detailed discussion of the method and the findings.   


Overall, this test proved inconclusive.  One of the five sites – a basement install in Woodland, 
WA – was ultimately unusable due to an error in the data-logging on the furnace.  Of the 
remaining four, two lacked statistical significance, one showed unusual behavior that led to an 
unbelievable estimate, and only one showed a statistically significant, physically credible space 
heating impact. 


The one site yielding credible results was #90051, an 80 gallon AO Smith Voltex water heater, 
installed in a Spokane, WA conditioned basement.  Based on a weather-normalized analysis of 
the change in heating energy with outdoor temperature, the analysis shows heating energy was 
slightly higher with the water heater in heat pump mode as compared to resistance mode.  We 
estimate the space heating impact of the HPWH at this site to be 1,500 kWh for a typical 
meteorological year, and that estimate is clearly distinguishable from noise in the regression.   


Site 90051 uses an average of 55 gallons of hot water per day.  Water use determines heat pump 
runtime which extracts heat from the air.  The more water used, the more heat extracted.  
Therefore, we consider the finding at this one site in terms of interaction per gallon used:  27 
kWh/yr per daily gallon.  Previous energy modeling of an interior installation in the Spokane 
climate with an electric forced air furnace showed the interaction to be 37 kWh/yr/gal.5  The 
previous work assumed that every unit of energy removed by the HPWH was made up again by 
the heating system, an HCƒ of 1.  At this particular site in Spokane, it appears that only 73% of 
the energy removed from the air was realized as a penalty at to the heating system energy.  These 
are tentative findings and caution is warranted in applying them further.   


                                            
5 http://rtf.nwcouncil.org/measures/support/files/HPWH_interior_installs_94_v0_5.xlsm 
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3.8.2. Ambient Temperature Depression 


A less direct means of assessing the space heating impact is to investigate the extent to which 
intake air temperature decreases during heat pump runtime.  This did not lead to a directly usable 
estimate of space heating impact but it did show that HCƒ should be less than 1.  Further, it 
offered a view of the extent to which the HPWHs altered their surrounding temperatures. 


Figure 20 shows an example of this inquiry at a single site.  The plot shows the measured intake 
air temperature during each heat pump recovery, relative to the starting intake air temperature.  
Each event starts at minute zero with “relative temperature” zero, and then the individual lines on 
the plot represent the intake air temperature profile along a single recovery event.  The dashed, 
blue line shows the mean depression at each minute.6  All temperatures are relative to the first 
valid temperature measurement of the recovery event.  It is important to note that the beginning 
two minutes of intake air temperatures during the recovery events were discarded, as the air 
temperature measurements are only valid once air has begun flowing over the sensor.  During 
HPWH inactivity, the presence of the nearby tank of hot water interferes with an accurate 
assessment of space temperature. 


The pattern of Figure 20 was extremely common – an initial, rapid decrease, followed by a 
leveling off between one and two hours.  The unit in question here was a 60 gallon unducted 
Voltex, installed within a vented, 180 cubic foot utility closet.  The small volume of the install 
space likely explains the large depression of intake air temperature – ultimately reaching seven 
degrees on average.  Most unducted units showed similar qualitative patterns, of a sharp initial 
decline followed by a more gradual decline.  It is not clear the extent to which the abrupt decline 
during the first ten or so minutes represents the lag in air mixing within the space or heat 
extracted from the space. 


                                            
6 This situation provides the unusual luxury of having so much data – having observed so many recovery 


events – that we don’t need to appeal to statistical modeling assumptions to derive a smooth curve of 
expected values.  The dashed blue line is simply the mean observed value at each time point. 
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Figure 20.  Temperature Depression During HPWH Operation, One Site 


 


We frequently observed temperature oscillations, occurring due to the presence of a nearby heat 
source.  See Figure 21 for an example.  This graphic is similar to the previous, only with coloring 
according to heating system power draw.  This site contained a GeoSpring water heater, installed 
in a 4,800 cubic foot laundry room, with zonal electric heating.  Two distinct patterns become 
apparent from the graphic.  One is the presence of red oscillations, which correspond to 
activations of the heating system warming the air entering the HPWH evaporator.  There was no 
apparent correlation in time of the HPWH activation and heating system operation.  The other 
pattern is a more orderly decline in intake air temperature with the space heating system off, 
colored in blue.  Installed in a much larger space, the rate of decline – net of heating system 
interference – was much less abrupt in the unit of Figure 21 than that of Figure 20. 
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Figure 21.  Temperature Depression During HPWH Operation, One Site with HVAC 


 


A logical investigation, given these graphics, is to pick a time interval and summarize the mean 
temperature depressions by install parameters, net of heating system intervention.  For example, 
in the graphic of Figure 21, we would estimate the downward trajectory of the blue filaments, 
where the space heating system did not activate.  Since much of the temperature depression 
occurred somewhere near one hour, we picked 60 minutes as the time period to consider.  
Typically, after one hour, or a little longer, the install location reached a steady-state, where 
further HPWH operation did not further reduce the evaporator entering air temperature.   


Using this insight and barring heating system intervention, unducted units installed in extremely 
small spaces such as closets saw intake air temperature reductions around six or seven degrees 
Fahrenheit after one hour of heat pump water heater operation.  Unducted units in large spaces 
saw temperature reductions between two and four degrees Fahrenheit after one hour of heat 
pump water heater operation.  A regression suggested that doubling the volume of the install 
space resulted in a decrease of 0.7°F in the amount of temperature depression at 60 minutes of 
runtime (See Figure 22). 


As expected, ducted units showed little relationship between temperature depression and install 
space volume.  The mean temperature depression at 60 minutes runtime for the ducted units was 
not significantly different from zero.  Those units penalize the heating system through additional 
infiltration load.  Since we removed intervals containing central heating we would actually 
expect those units to see a slight intake air temperature decline over a one hour interval, as the 
whole house temperature floats downward due to the central heat being off (at least during the 
heating season). 
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Figure 22.  Intake Air Temperature Depression During Water Heater Recoveries 


 


To estimate space heating impact from the air temperature profiles, though, would require a 
detailed physical understanding of the heat transfer at work.  Under some extremely general 
assumptions, it can be shown that interior installs – especially those in small spaces such as 
closets or utility rooms – theoretically cause exponentially decaying temperature reductions 
during HPWH runtime (as shown in Figure 20).  The shape and severity of the ambient 
temperature decay profile in the water heater’s install space are governed by the size of the room, 
the area of each exterior surface of the room, the thermal conductance of each exterior surface of 
the room, the permeability of those surfaces (or presence of vents or openings), the temperature 
of the main house (and also outdoor temperature or buffer space temperature, if appropriate), the 
rate of heat removal from the ambient surroundings, and the heat loss rate of the tank water to 
the ambient surroundings.   


With an accurate accounting of the driving forces of heat transfer at a particular site, one could 
theoretically calculate expected temperature profiles under the assumptions of make-up heat 
totality – that every Joule removed from the space is made up by an extra Joule from the house 
heating system (HCƒ = 1) – and under the assumption of no make-up heat – that the presence of 
the HPWH does not affect the house heating system (HCƒ = 0).  The actual measured air 
temperature profiles could be compared to the theoretical profiles under the two extremes to 
estimate a space heating interaction factor. 


In the end, what we can assert from this investigation is that HPWHs installed in small spaces 
such as closets cool their surrounding air by roughly six or seven degrees after an hour of 
runtime, and HPWHs installed in much larger portions of the house cool their surrounding air by 
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two to four degrees after an hour of runtime.  The shape of the temperature depression profiles 
was found to approximate exponential decay (in the absence of space heat applied directly to the 
install space), as expected theoretically.  Moreover, three crucial observations are that these 
temperature depressions (1) persist for long periods of time, (2) exist in the unducted 
installations but not the ducted ones (see Figure 8), and (3) are not directly correlated in time 
with heating system activation.  Regarding the third item, the heat system does not directly 
respond to the water heater running.  Therefore, the temperature of the install space is 
permanently lowered relative to the rest of the house.  The lower temperature implies the heating 
system is not replacing all of the energy removed by the HPWH.  Consequently, the heating and 
cooling interaction factor, HCƒ, must be less than 1.  


3.9. Noise Levels 


A possible impediment to the acceptance of this technology is the increase in noise over a 
conventional electric resistance water heater.  While an ERWH runs silent, the compressor and 
fan of a HPWH create a noticeable amount of noise.  During installation visits, measurements 
were taken of the water heater noise in decibels (dBA).  Five measurements were taken near the 
water heater according to the schematic of Figure 23.  In addition, two measurements were taken 
in an adjacent room:  one in the center of the adjacent room, and one near the wall shared with 
the HPWH room. 


Figure 23. Sound measurement schematic 


 


Table 19 summarizes the noise measurements of ambient background and HPWH decibels 
across water heater equipment for the adjacent room, install room, and from the lab 
testing(references).  Across all cells the Voltex was measured as the noisiest water heater, both in 
terms of overall dBA and increase over ambient dBA.  In the most relevant scenario of the 
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adjacent room, the ATI water heater was measured as louder in an absolute sense than the 
GeoSpring, but, due to higher levels of background noise, created a smaller increase over 
ambient.  In the field measurements from the install room the GeoSpring was both noisier in an 
absolute sense as well as causing a larger increase over background noise than the ATI, however 
this was reverse of the finding from the lab testing.  Average noise in the same room as the 
HPWH ranged between roughly 55 and 65 dBA, while noise in an adjacent room ranged between 
roughly 35 and 45 dBA. 


Table 19, Noise level in dBA 


Noise in dBA Ambient HPWH Difference n 
Adjacent Room


Voltex 37.1 46.4 9.3 21 
GeoSpring 30.7 37.5 6.8 10 
ATI 37.8 41.2 3.4 15 


Install Room
Voltex 37.1 66.6 29.5 21 
GeoSpring 35.3 57.7 22.4 10 
ATI 38.4 54.6 16.2 15 


Lab Testing
Voltex 31.8 63.2 31.5 1 
GeoSpring 37.9 54.6 16.7 1 
ATI 33.6 58.5 24.9 1 


For a graphical view, Figure 24 shows measured noise levels in the install room, colored and 
shaped by water heater make and measurement location.  The graphic shows that, in the install 
room, the water heater noise mostly swamps whatever ambient noise already existed.  The 
Voltex was measured as the noisiest unit, with install room decibel readings typically around 65 
dBA, and ranging mostly between 60 and 75 dBA.  The ATI was the quietest with typical 
readings near 55 dBA, and a range from 50 to 60 dBA.  The GeoSpring fell in between with 
typical readings between 55 and 60 dBA. 
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Figure 24. Ambient and HPWH Noise in Install Room 


 


In most install scenarios, located in garages, basements, or utility closets, however, the noise 
levels in an adjacent room are more relevant in assessing the effects of noise on occupants.  
Figure 25 shows HPWH noise measured in an adjacent room, colored and shaped by make and 
measurement location.  Whereas in the install room the water heater overwhelmed the ambient 
noise, in an adjacent room the decibels during HPWH operation depended strongly on the 
ambient decibels. The ATI and Voltex showed similar patterns of HPWH noise over ambient, 
with the Voltex again measured as the louder unit.  The pattern of the GeoSpring noise 
measurements was influenced by two installs adjacent to nearly silent rooms (~ 20 dBA) that 
were barely affected by the HPWH. 
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Figure 25. Ambient and HPWH noise in adjacent room 


 


3.9.1. Occupant Satisfaction with Noise Levels 


During site decommissioning, homeowners were asked to rate their satisfaction with the noise 
level of the HPWH on a scale of 1-5, with 1 indicating “very dissatisfied” and 5 indicating “very 
satisfied.”  The mean satisfaction along with adjacent room noise averages are displayed in Table 
20.  Homeowners were most satisfied with the noise level of the GeoSpring, with mean 
satisfaction of 4.3, and least satisfied with the noise level of the Voltex, with mean satisfaction of 
3.6. 


Table 20. Noise and Occupant Satisfaction 


Make 
Noise in dBA (Adjacent Room) Satisfaction 


Ambient HPWH Difference (1-5 scale) 
GeoSpring 30.7 37.5 6.8 4.3 
ATI 38.1 43.4 5.3 4.0 
Voltex 37.2 46.5 9.3 3.6 


Average sound level satisfaction aligns well with the measured decibels in the adjacent room.  
Appendix G:  Assessing Noise Satisfaction, investigates further to determine if the finding is 
significant or coincidental and examines other factors that may influence sound satisfaction.  The 
assessment showed no significant correlation with HPWH make.  It did show that houses with 
higher average draw volumes were less satisfied with the noise, although, oddly, there was not a 
strong relationship between runtime (which is depends on draw volume) and satisfaction.   
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4. Extended and Generalized Findings 


This section extends all the measured findings to a more generalized case.  For example, inlet 
water temperature profiles that are applicable to anywhere in the Northwest will be developed.  
This section is an analytic extension of the “raw” findings of section 3.  Consequently, many of 
the same topics are covered albeit in a distinctly different way.  The major goal of generalizing 
the findings is to develop results, grounded in field measurements, which can be used to build or 
run numerical simulations.  Those simulations are the crucial step from translating the findings in 
the engineered field sample to the population of houses at large.  This section concludes with 
simulation output showing the energy use and savings estimates of HPWHs as validated by this 
study.  


4.1. Inlet Water Temperature 


This section details the methodology to develop generic inlet water temperature curves for the 
Pacific Northwest, to be used in the simulation.  The two main determinants of inlet water 
temperature are climate and water source.  As such, the sites were recorded for nearest climate 
station, and classified into five water supply categories: 


1. City Surface.  A city water system with primarily surface water sources.  Examples 
include Seattle and the Cedar River Watershed, or Portland and the Bull Run Watershed. 


2. City Mix.  A city water system that draws from both surface water and ground water 
sources.  Examples include Bend, Oregon, drawing from the Deschutes Regional Aquifer 
and Bridge Creek. 


3. City Ground.  A city water system that draws primarily from ground water.  Examples 
include Spokane, Washington and the Spokane Valley - Rathdrum Prairie Aquifer. 


4. Small Community Water System.  A water system, encountered in rural towns, drawing 
water from an underground source, with a small distribution network, to serve a small 
number of connections (on the order of tens to hundreds) in contrast to city water 
systems.  


5. Well.  A home which draws from a local underground source. 


The climatic effect was assessed through a rolling average outdoor temperature.  It was assumed 
that changes in inlet water temperature responded linearly to changes in moving average outdoor 
temperature, with the elasticity of the change determined by water source and the optimal 
window size for averaging selected from the data.  Logically, surface water sources should 
display the most sensitivity to changes in climate, and well sources the least, with city 
groundwater, community systems, and cities that draw a mix of ground and surface water lying 
in between. 


Figure 26 shows the data and regression lines for the inlet water temperature profiles.  We 
considered moving windows to average outdoor temperature between one and three months, with 
the optimal window size estimated at 7 weeks, which is plotted in the graphic.  Due to 
similarities between city ground and small community sources – both physically and realized in 
the data set – those two sources were collapsed into a single category. 
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Figure 26.  Inlet Water Temperature Profile Regression 


 


As evident from the graph of Figure 26, the data did not fit into these categories as tidily as one 
may like, but the overall means seem appropriate.  City groundwater systems showed the greatest 
heterogeneity, as water may be drawn from aquifers of different depth, and the groundwater may 
be stored in above-ground tanks for differing periods in different cities.  In short, the graphic 
shows plenty of variation, but the mean response of inlet temperature versus climate appears 
plausible and usable. 


The coefficients to generate the lines of Figure 26 are shown in Table 21.  As is evident on the 
graph, and as one would expect, surface water showed the highest responsiveness to changes in 
air temperature, with a slope of 0.81.  This implies that an increase in one degree of rolling 
average outdoor air temperature corresponded with a 0.81 degree increase in water temperature.  
Wells showed the least responsiveness to changes in air temperature, also as expected, with a 
slope of 0.31: an increase of one degree in rolling average outdoor air temperature corresponded 
with a 0.31 degree increase in water temperature.  While a necessary part of the regression to 
predict water temperature the intercepts alone, do not offer a similarly nice interpretation, as they 
represent the somewhat useless quantity of expected water temperature given a 7-week average 
air temperature of zero degrees Fahrenheit.    
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Table 21.  Linear Coefficients of Inlet Water Temperature Against 7-Week Average Rolling Outdoor 
Temperature 


  
Intercept


(°F) 
Slope


(°F/7 wk lag) 
City Surface 13.3 0.81 
City Mix 19.5 0.67 
City Ground/Community 29.7 0.46 
Well 34.8 0.31 


As an example application of this model for developing inlet water profiles, consider Figure 27.  
This graphic displays Typical Meteorological Year (TMY3) weather data for Spokane, 
Washington, along with the lagged outdoor temperature and predicted inlet water temperature 
profiles for each water system.  This output is developed as an 8760 profile – one predicted value 
for each hour in the year.  Note that the hypothetical “city surface” system shows the greatest 
elasticity with respect to outdoor temperature7, while the private well system shows the least. 


Figure 27.  Example Inlet Water Temperature Profiles, Spokane Climate 


 


4.2. Outlet Water Temperature and Tank Set Point 


To develop a tank setpoint input for the simulation, we considered for each site the 95% quantile 
measurement of outlet water temperature.  While it may seem preferable to use the maximum 


                                            
7 Spokane actually draws water from the extensively documented Spokane Valley-Rathdrum Prairie 


Aquifer.  The different profiles presented here are merely illustrative of the simulation inputs. 
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observed outlet water temperature as our estimate of the setpoint at a site, the maximum is much 
more susceptible to vagaries in the data.  The 95% quantile estimator is more robust to unusual 
occurrences.  See Figure 28 for an example of this – the homeowner appeared to increase the 
setpoint from approximately 125° F to 150° F for a few days in April.  Using the maximum 
observed outlet water temperature to estimate the setpoint would lead us to conclude on this site 
a setpoint of 150° F.  That is clearly not a good estimate of the setpoint at this site, and the more 
robust 95% quantile estimator instead assigns a 127° F setpoint, which much more accurately 
describes the behavior. 


Figure 28.  An Example Where the Maximum Temperature Estimator Fails 


 


We investigated whether setpoint showed correlation with either water heater make, or number 
of occupants (see Figure 29 and Figure 30).  No correlations were found, and so we use the mean 
setpoint of 128° F in the simulations.  Note that the setpoint is necessarily different from the 
average delivered water temperature (section 3.4) primarily because the tank temperature floats 
in a “deadband” below the setpoint.   
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Figure 29.  Setpoint as a Function of Water Heater Make 


 


Figure 30.  Setpoint as a Function of Occupancy 
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4.3. Ambient Space Temperatures 


The generalized ambient space temperatures are derived from the measurements.  There are four 
cases to consider:  garages, basements, interior ducted, and interior non-ducted.  Each installation 
scenario has a different, if only slightly, temperature regime.  Previous work to estimate 
temperatures relied on simulations and assumptions about insulation levels and how well 
thermally connected to the house garages and basements are (Larson 2011a, RTF 2011).  With 
measured data, we can create empirically derived relationships between garages, basements, and 
outside temperatures obviating the need for simulated assumptions.   


Garage temperatures were observed to lag behind the outside air temperature and to also be 
significantly buffered by their contact with the house and the ground.  Consequently, we 
developed a functional fit using hourly temperature data to predict the garage temperature.  The 
garage temperature changes not only throughout the year but also has a diurnal variation, 
although largely damped, to account for daily temperature swings.  A similar approach is taken 
for basements.  Figure 31 displays the outdoor temperature from TMY3 data for Seattle and the 
associated garage and unheated basement temperatures as calculated.   


Figure 31.  Garage and Unheated Basement Temperature Predictions for Seattle 
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Equation 6 and Table 22 provide the method to calculate the garage and unheated basement 
temperatures for use in a simulation.  To use the equations, calculate the trailing average of the 
outdoor temperature for the given length of time.  For example, the four week lagged term is the 
average temperature over the previous four weeks.  


, ∗ ∗ ∗  


∗ ∗ ∗     Equation 6. 


Table 22.  Garage and Unheated Basement Temperature Prediction Coefficients 


Coefficient Garage Basement Length of Lag 
c0 19.30326 40.32471 - 
c1 0 0.244355 8 week 
c2 0.20457 0 4 week 
c3 0.089434 -0.08328 1 week 
c4 0.166076 0.03047 1 day 
c5 1.589119 0.354972 2 hour 
c6 -1.29351 -0.19954 current 


Generalizing interior space temperatures for use in a whole-house simulation presents a different 
situation from the buffer zones.  Inside the house, the water heater is obviously more connected 
to the thermostat-regulated space temperature.  For ducted cases, intake air temperatures 
measured in the upper 60s F in winter to lower 70s F in summer – exactly the temperatures one 
would expect.  Consequently, it is possible to directly use the simulated space temperatures as 
the intake air temperature.   


For non-ducted cases, section 3.8.2 showed the ambient air temperature was below what would 
be expected from the rest of the house.  Therefore, we calculate an adjusted ambient air 
temperature which is used by the HPWH simulation.  This bypasses the air temperature of the 
heating/cooling simulation but is necessary to accurately model the water heater.  Figure 32 
shows how the intake air changes after the HPWH turns on.  Each solid line is the average 
observed temperature change for each site.  The dashed line is the fit to all the sites.  It is an 
exponential function decaying to a final temperature drop of 4.5F with a half-life of 9.4 minutes 
(see Equation 6 which calculates the temperature change as a function of the number of minutes, 
t, that the heat pump has been running).  As is observed in field data, once the water heater turns 
off, the space temperature in the simulation rebounds in a mirrored way.   


. ∗
. .       Equation 7. 
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Figure 32.  Interior, Unducted Space Temperature Depression 


 


4.4. Space Heating Interaction 


The exploratory work on space heating impact – while perhaps scientifically interesting – did not 
illuminate the changes to space heating loads.  Thus, we fall back on engineering experience and 
judgment to estimate the interaction.  Ecotope worked with RTF staff and the RTF HPWH 
subcommittee (the “subcommittee”) to assess all available information on the interaction and 
decide upon a number to use until more research can be conducted.  As throughout the report, the 
subcomittee considered the four scenarios of interest:  garages, basements, interior recirculating, 
and interior exhaust ducted. 


Of particular help in assessing the space heating interaction was a recent experiment using side-
by-side manufactured homes (Widder 2014).  The experiment measured the difference in heating 
load in houses identical albeit in their water heater configurations.  The HPWH was always 
installed in the conditioned space and was exhaust ducted or not depending on the test.  The 
experiment found HCƒ = 0.49 for the interior, unducted installation and HCƒ = 0.44 for the 
interior, exhaust ducted installation.  These findings apply for this specific house configuration 
but it is unclear how to extend them to a general population of houses.  The amount of “thermal 
coupling” or interaction between the HPWH and the heating system thermostat will depend on 
how close the thermostat is to the water heater and how temperature changes in one zone of the 
house ultimately propagate to other locations.   


The outcome of the subcommittee work for each of the four installation scenarios is as follows: 


 Garages.  Although previous modeling work attributed some small, non-zero interaction 
to garage installations, the review of field measurements suggests that the interaction may 
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not differ noticeably from zero.  Following the rule that simple assumptions are the best 
in the face of inconclusive data, we use HCƒ = 0 for garage installations.  


 Basements.  To clarify, installs in conditioned basements are expected to act like installs 
in any other conditioned part of the house.  This category is for unconditioned basements.  
The unconditioned basement is more thermally coupled to the house than the garage.  
Nevertheless, changes in air temperature when the HPWH runs appear to be relatively 
minor.  As with garages, in lieu of definitive data, we suggest the simplest assumption 
which is that HCƒ = 0 for unheated basement installations.  


 Interior with recirculating air (no exhaust ducting).  The investigation of interior 
temperature change demonstrates that HCƒ must be less than 1.  Exploratory calculations 
of the change in house heating requirements for a reduced temperature in the HPWH 
install zone show that they could account for 10% of the interaction.  That is HCƒ could 
be no larger than 90%.  The subcommittee ultimately chose HCƒ = 0.65.   


 Interior with exhaust ducting.  The interaction is indirect through changes in house 
infiltration.  When the HPWH runs, it acts like an exhaust fan to the rest of the house.  As 
is the case without ducting though, the house has many zones and an increase in 
infiltration in one location may not be noticed by the thermostat in another.  To keep with 
the simplest concepts, the subcommittee chose the same interaction factor as for unducted 
installs, HCƒ = 0 .65.  Certainly, the heat transfers at play in the two interior installation 
scenarios are different but, for now, the results are estimated to be the same.  


In addition to the providing judgment on the heating interaction, the subcommittee also 
recommended three possible avenues for future research to better measure HCƒ: 


1) A new experiment with the side-by-side lab homes to measure the range of thermal 
coupling by placing a known heat (or cool) source in four different locations throughout 
the houses and observing the heating system response.  Possible locations to consider are 
the main living space near the thermostat, the master bathroom (a distant zone from the 
thermostat), a kitchen, and a bedroom. 


2) A more detailed paper study to use existing data and models to help bound the interaction 
factor.  Possible approaches include examining correlations with HPWH space 
temperature depression, hand calculations balancing heat flows to the HPWH zone from 
the interior with the heat flow to the exterior and heat extracted by the HPWH, and more 
informed modeling. 


3) A large scale version of the flip-flop field study.  Perhaps with enough sites (100-200), 
and data collection spanning an entire year, HCƒ could be measured directly.  


4.5. Hot Water Draw Patterns 


We wish to create generalized draw patterns for use in a simulation to predict annual hot water 
energy use.  Draw volume depends heavily on the number of occupants per house.  Further, 
HPWHs have two heating systems (heat pump and resistance) with two drastically different 
efficiencies.  The programed control strategy responds to the draw pattern to turn on one or 
another of the water heating systems.  Large draws stress the water heater and have a tendency to 
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trigger the use of resistance heat.  Therefore, any generalized draw patterns should have periods 
of large and small draws in proportion to those observed in the field data.  Further, we expect 
those profiles to occasionally trigger the resistance heat in similar proportion to the observed 
data.   


In June 2014, the Department of Energy released the final version of the updated test procedure 
for residential water heaters (DOE 2014).  The new procedure prescribes four, new draw patterns 
for the 24-hour simulated use test in contrast to the previous procedure’s single pattern.  The 
patterns are “point of use” at 10 gallons, low at 38 gallons, medium at 55 gallons, and high at 84 
gallons.  The “point of use” pattern is irrelevant for the purposes of this study.  In the other three 
patterns, the draws are clustered in to three event groups throughout the day.   


Overall, the DOE draw patterns don’t appear to agree with the field data collected in the 
Northwest.  First, the total daily draw volume for the DOE draws skew high.  Second, the 
number of event clusters is lower than that observed in the field.  Furthermore, in the context of 
creating credible energy use simulations we find it necessary to use more than a repeating, single 
day draw pattern to capture the variability seen in the field.  Moreover, we wish to create draw 
profiles that are associated with an occupant count to inform future simulations as the housing 
stock changes.  The DOE draw patterns aren’t assigned a particular number of occupants.  
Consequently, we proceed in crafting draw profiles rooted in field measurements collect in the 
Northwest.  


Due to the variability in draws, we created profiles for a range of household sizes (1, 2, 3, 4, and 
5+).  Thus, a future analyst can run simulations with all the different sizes and weight the output 
together in differing proportions relative to their saturation in the housing stock.  Weighting 
results on output is a simpler way to produce an estimate of energy use for the average household 
size of 2.7 people without creating a separate profile for a fractional number of occupants.   


Using the clustered draw analysis technique, we produced generalized draw patterns for 1, 2, 3, 
4, and 5+ occupant households.  Table 12 and Table 26 (in the appendix) provide the information 
for constructing the daily profiles.  The characteristics of total flow, size, number, time, and 
duration of draws dictated how each profile was created.  For instance, Table 12 shows three 
occupant households use 46 gallons per day separated in to 5 distinct event clusters.  Analysis of 
all the sites shows when and for how long those events occur.  Figure 33 visually presents the 
draw profile at a 3-person household.  Specifically, the last event cluster is centered at 10pm, 
spans 43 minutes, and uses 6 gallons in 2 draw events.  In the figure, the height of the line 
corresponds to how many gallons are drawn in the given minute.   
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Figure 33.  Typical Daily Draw Profile, 3 Occupants 


 


Figure 34 takes the draw profile development to the next level showing a typical pattern over 
seven days for three occupants.  Investigations of the data show that the variability in draws can’t 
be accurately captured (at least for simulation purposes) in one 24-hour period.  Instead, it is 
necessary to use a week’s worth of draws.  As expected, the week in Figure 34 shows some days 
with heavier use and other days with lighter use.  For instance, “Day 1” of the week uses 76 
gallons while most of the other days range near the average from 40-46 gallons.  Over the course 
of the week, the average daily flow remains at 46 gallons.  For the specific draw schedule 
information refer to Appendix E:  Draw Profiles.  
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Figure 34.  Typical Weekly Draw Profile, 3 Occupants 


 


All of the draw profiles were crafted directly from the characteristics observed in the field data 
(detailed in Appendix E:  Draw Profiles).  The exception is for the “Five+ Occupant” schedules 
which are additionally informed by the need to have at least one, large draw pattern for 
simulation purposes.  The average daily draw volume of 5+ occupant households in the field 
sample of 72 gallons was for that specific distribution of household sizes.  The distribution in the 
general population is different and can have more people and more water use.  Further, a 
calibration exercise overseen by the RTF HPWH evaluation subcommittee concluded that having 
a larger draw available would more accurately simulate the amount of resistance heat use 
observed in the field data.  Consequently, the 5+ occupant draw for both the daily and weekly 
basis uses 85 gallons per day on average which is increased from the observed 72 gallons per 
day.  
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4.6. Energy Use and Savings 


The ultimate goal in generalizing the HPWH field study findings is to use them as inputs to the 
engineering model of water heater performance.  The model, developed by Ecotope separately 
from this report, has been integrated with the SEEM residential energy simulation tool.  
Together, the HPWH model and SEEM simulation can be used to predict the energy use of 
electric water heaters across the region.   


The final, generalized energy use and savings are comprised of simulations for a number of 
scenarios.  Those include all combinations of make (GeoSpring, Voltex, ATI) to be aggregated 
in to the Northern Climate Specification Tiers, heating zone (HZ1, HZ2, HZ3), and installation 
location (garage, basement, interior, interior ducted).  These scenarios describe how much energy 
the water heater alone uses.  Over those runs, it is necessary to layer the heating system 
interaction for zonal resistance houses, gas furnaces, electric furnaces, and heat pumps.  Taken 
together, those scenarios produce a set of conservation measures and savings estimates.  


Broadly, the simulations are run using all the generalized inputs described in section 4.  A 
number of simulations, using different combinations of input parameters are run, and then the 
output is averaged together using weights representative of a given parameter’s saturation in the 
housing population.  For example, to simulate the energy use of the average household, we run 
all five water draw profiles for 1, 2, 3, 4, and 5+ occupants; and then weight the output so the 
average occupancy is 2.57 people – the current average occupancy for houses with electric tanks.  


For comparison, and to calculate energy savings, the baseline energy use of an ERWH is also 
simulated.  Water heater performance standards, as set by the Department of Energy, will change 
in April 2015.  Consequently, in this analysis, we have assumed those standards to set the new 
baseline; tanks less than or equal to 55 gallons will roughly have an EF of 0.95 and those above 
55 gallons will have an EF of 2.0 (essentially a heat pump water heater).  The existing stock of 
electric tank water heaters has an EF near 0.9.   


The graphs in Figure 35, Figure 36, and Figure 37 show the simulation output water heater 
energy use for garage, unheated basement, and interior installations across the three Northwest 
heating climates.  All HPWHs show significant water heating energy reductions over the 
baseline ERWH.  Next, all the water heaters show an increase in energy use as the climates 
become colder.  This is due to both the average inlet water temperature and the average ambient 
air temperature decreasing.  As observed in earlier sections, the GeoSpring’s use of resistance 
heat, especially at colder temperatures as seen in garages, results in more energy use.  Like what 
was observed in the field, the ATI energy use is the least sensitive to changes in ambient 
temperature.  When installed inside the conditioned space, the HPWHs tend to use more similar 
amounts of energy.  Figure 37 plots the interior cases for both exhaust ducted and unducted 
installations.  Only the ATI equipment was studied with ducting attached.  Measurements 
showed that it was slightly less efficient when ducted due to reduced airflow.  Consequently, 
overall energy use is slightly higher than the unducted case.  
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Figure 35.  Garage Installation Water Heater Energy Use 


 


Figure 36.  Unheated Basement Installation Water Heater Energy Use 


 


Figure 37.  Interior Installation Water Heater Energy Use 
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For installations in garages and unheated basements, Figure 35 and Figure 36 tell the full savings 
story because there is no heating system interaction.  For the interior locations, however, the 
water heaters either extract heat from the space directly or increase the infiltration load.  Figure 
38 depicts the heating interaction for houses with electric resistance zonal heat as modeled with 
SEEM and using HCƒ = 0.65.  The smallest heating penalty is associated with the HPWH which 
uses its compressor the least – the GeoSpring.  The simulation output shows an ever increasing 
heating penalty for the exhaust ducted systems as the climate zones require more heating.  
Essentially, the added infiltration load on the house comes at a much colder air temperature than 
the exhaust from the HPWH.   


For other heating system types, like furnaces or heat pumps, the heating system penalty will 
differ because those systems create and deliver heat to the space with differing efficiencies.  For 
simplicity, the other systems are not shown here.  Broadly, the overall impact on houses with 
electric furnaces is greater than baseboards due to distribution losses in the duct system.  Next, it 
is smaller for houses with space heat provided by a heat pump because that system creates heat 
with efficiency greater than the resistance system.  Finally, there is also an effect on gas 
furnaces, similar in energy content to electric furnaces, but the added heating load is made up 
with gas not electricity.   


Figure 38.  Heating System Interaction – Electric Resistance Zonal Heat 


 


Table 23 presents the final electric savings estimates for each water heater make and installation 
type across climate zones.  The savings include the added energy used by the heating system to 
replace the heat removed by the HPWH.  Model output showed the additional cooling provided 
by the water heater offset only 10-40kWh/yr of cooling energy in most climates.  Given the 
cooling savings is so small, that energy is excluded from the final savings calculations.  
Additionally, the increased therms used by gas furnaces although calculated in the analysis are 
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not shown in the table.  An exhaustive set of simulation output, in a spreadsheet format, is 
available on the RTF website.8 


 


Table 23.  Final Electric Savings Relative to ERWH with EF=0.95 


Install Configuration 
HZ1 Total Savings (kWh/yr) 


ATI ATI Ducted GeoSpring Voltex 
Garage 1317 - 1037 1613 
Unheated Basement 1331 - 1157 1661 
 Interior Gas  1424 1333 1288 1728 
 Interior EFAF  905 786 867 1093 
 Interior HP  1165 1107 1077 1409 
 Interior Zonal  963 776 914 1164 


Install Configuration 
HZ2 Total Savings (kWh/yr) 


ATI ATI Ducted GeoSpring Voltex 
Garage 1334 - 832 1551 
Unheated Basement 1378 - 1196 1718 
 Interior Gas  1498 1403 1360 1810 
 Interior EFAF  1032 856 982 1243 
 Interior HP  1186 1104 1103 1424 
 Interior Zonal  1086 819 1025 1309 


Install Configuration 
HZ3 Total Savings (kWh/yr) 


ATI ATI Ducted GeoSpring Voltex 
Garage 1356 - 677 1422 
Unheated Basement 1426 - 1194 1777 
 Interior Gas  1561 1462 1388 1883 
 Interior EFAF  1133 921 1042 1363 
 Interior HP  1235 1113 1128 1476 
 Interior Zonal  1184 865 1083 1425 


 


 


  


                                            
8 http://rtf.nwcouncil.org/measures/measure.asp?id=176 
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5. Conclusions 


The HPWH Model Validation Study successfully integrated three datasets of field measurements 
of in-house performance of water heaters across the Northwest.  The studies covered three makes 
of HPWHs, three climate zones, and four installation configurations.  The project was 
specifically designed to measure the independent variables governing HPWH energy use.  The 
analysis then generalized those variables for use in numerical simulations to predict HPWH 
energy use in the wider population of houses across the Northwest.  Further, the field studies 
measured the energy of the water heaters and observed their control strategies – both of which 
are critical to constraining and validating any simulation.  The following paragraphs summarize 
the field findings on draw volume and energy use:   


 Measurements of HPWH intake air temperature showed that garages spent over 5% and 
21% of their time below 45°F in Heating Zones 1 and 2 respectively.  There were no 
garage installs in Heating Zone 3.  Moreover, 13% and 24% of the time (in HZ1 and 
HZ2) was spent in the next warmest temperature bin of 45°-50°F, were.  The 45°F is 
critical for the Voltex and GeoSpring because below that temperature, they operate in 
resistance-only heating.  Basement temperatures were generally warmer and spent only a 
small amount of time in the cold temperature range.   


 Daily average flow was calculated as 23 gallons per day for a single occupant home, with 
an additional 11 gallons per day for each additional occupant on average.   


 Mean energy use normalized by flow varied between 8 kWh/100 gallons and 13 
kWh/100 gallons, depending on make and install location.   


 Annual energy consumption of HPWHs typically ranged from 1,000 to 2,000 kWh per 
year depending on occupancy, make, and install location.  The corresponding electric 
resistance water heater energy use is 3,200 kWh/yr for the average household. 


 In terms of efficiency, avoiding resistance heat is, at a basic level, the most important 
characteristic of a successful heat pump water heater.  Small, 50 gallon tanks and garage 
installs of units with compressor lockouts used the most resistance heat.  Larger tanks and 
tanks with compressors that may operate below 45 °F showed the least resistance heat. 


 In addition to examining the hpCOP, which we use in the report as the observed 
efficiency of the refrigeration cycle, we introduced the concepts of “average annual” 
aCOP and “electric resistance” erCOP.  The aCOP assesses the overall efficiency of 
useful energy delivered, and includes degradations due to standby losses and resistance 
heat.  The erCOP is a hypothetical comparison for a resistance tank experiencing the 
same proportions of useful delivered energy and standby losses which serves as the 
baseline energy use comparison.    


 Purely in terms of heat pump operating efficiency hpCOP, the GeoSpring showed the 
highest efficiency, followed by the Voltex and the ATI.  This says the compressor and 
heat exchanger combination on the GeoSpring was the best performer.  However, the 
GeoSpring also showed the highest fraction of resistance heat, while the ATI showed the 
lowest.  Overall, without accounting for the heating system interaction, the GeoSpring 
model performed well inside conditioned locations in low-occupant homes, but 
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experienced dramatically lower aCOP under departures from those conditions.  In 
contrast, the ATI had the least efficient heat pump but was also the most consistent at 
using heat pump heat nearly exclusively, delivering an aCOP around two almost 
regardless of install parameters.  The Voltex fell in between these two extremes. 


 It seems reasonable to attain an aCOP around two (or somewhat better) with this 
technology, depending on tank size, model, and install location.  The observed range in 
aCOP of 1.6-2.4 represents a possible two-fold to three-fold increase in efficiency over a 
resistance tank, although the gain in water heating efficiency will be partially offset by an 
additional burden on the heating system (depending on install location). 


 Quantifying the additional space heating burden imposed by an integrated, packaged unit 
HPWH is of utmost importance to developing estimates of energy savings, but is also 
challenging.  The magnitude of the impact is small relative to the normal daily variation 
in residential HVAC.  This does not mean that the impact is negligible, but rather that it 
is difficult to accurately measure.  Flip-flop tests proved inconclusive.  Examining the 
intake air temperature depression provided an interesting view of how the HPWHs 
affected their surrounding environment, but also did not lead to useable measurements of 
space heating interaction.  What was useable from the field measurements combined with 
engineering judgment and experience suggests the following:   


o There is no noticeable heating interaction for garage and unheated basement 
installations.   


o The interaction factors, HCƒ, for both types of interior installations, unducted and 
exhaust ducted, should be the same.  Houses are multi-zone buildings with the 
HPWH often in a zone which is not fully thermally coupled to the main part of the 
house.  The monitoring of ambient air temperatures demonstrates that the 
interaction is likely no greater than 0.9.  The current body of research suggests 
0.65 is a reasonable interaction factor.  


In addition to these descriptive findings of energy use, draw sizes, and efficiency, we sought to 
generalize the relevant parameters and inputs of water heating for use in a simulation.  The data 
collection, acquisition, and meta-analysis of this report were not intended for use as a statistical 
sample study, but rather to provide the requisite measurements and inputs for a physics-based 
simulation.  Generalized versions of the independent variables include: 


 Inlet water temperature was modeled to vary linearly with a 7-week moving average of 
outdoor air temperature, with the elasticity of the change determined by water source 
(city surface, city ground/community, city mixed, and well). 


 Average measured setpoint across all units was calculated at 128 °F.  This value was not 
found to change with obvious factors like water heater make or number of occupants.  
For modeling purposes we assert that the mean setpoint should be set to 128 °F. 


 Intake air temperature profiles were modeled for each of the four installation scenarios. 
Garages and unheated basements are calculated based on fits to various outdoor 
temperature lags.  For the interior, recirculating case, we modeled an exponential 
temperature decline as the HPWH runs.  For the interior, exhaust ducted cases, we 
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determined that the house space temperature from a simulation can be used without 
modification.  


 The recently updated and expanded DOE 24-hour simulated use test draw patterns did 
not align with the field measured data in terms of daily draw volume, number of draw 
event clusters per day, and the overall variability in draws.  Accordingly, draw schedules 
for 1, 2, 3, 4, and 5+ occupants were crafted from the observed data.  There are both 
typical day and typical week schedules with the typical week being most appropriate for 
simulation as it captures enough of the variability inherent in hot water use.  Each 
schedule is tuned to the observed average daily water draw per occupancy category.  
Within the schedule, the time, size, and duration of draws is informed by the field data 
themselves.  


The project succeeded in reaching its major goal of quantifying all independent performance 
variables, in detail, to predict energy use for all installation types in the Northwest.  The field 
measurements were generalized and used in a validated HPWH model to calculate energy use 
and savings.  The simulation offered enough flexibility to assess all possible operating conditions 
and installation configurations.  Indeed, the simulation output shows a broad range of savings 
estimates, corroborated by the field measurements, depending on whether, for example, the 
HPWH is in a garage in a cold climate or in a conditioned space in a warm one.  In the end, the 
project data and simulation were used to update the unit energy savings estimate at the RTF and 
guide future research.     
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Appendix A:  Metering Protocol 


The metering protocol collects the information needed to model the home’s heat loss rate, duct 
characteristics and heat pump water heater performance.  It also collects sound level 
measurements.  The steps are: 


 Perform site audit 
o House characterization 
o Duct characterization 
o Sound levels 
o Site sketch 


 Install heat pump water heater 
 Install sensors & datalogger  
 Set datalogger to log 5 second readings every minute (5 second sampling, 1 minute 


logging) 
 Confirm sensors respond and measure accurately 
 Confirm U30 cellular reception 
 Confirm heat pump water heater works  
 Educate homeowner on heat pump water heater programming and maintenance 
 Take pictures/make notes 


The house characterization gathers information on insulation levels, windows, heated/unheated 
area and overall house leakiness.   


The duct characterization gathers information on dimensions, location and insulation levels.  It 
also collects information on duct system leakage and airflow.   


Sound level measurements are taken in the room where the heat pump water heater is installed 
and in an adjacent room frequented by the occupants.  For each location, two sets of 
measurements are recorded.  The first set measures the ambient noise level.  The second set, 
taken when both the heat pump water heater fan and compressor are running, measures the 
overall heat pump water heater noise level.   


The monitored data record the air and water temperature entering and exiting the heat pump 
water heater and the amount of energy required to create those temperature differentials.  They 
monitor the energy use of the HVAC system and the house as a whole.  Outdoor temperature is 
also measured. 
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One-Time Measurements: 


Data Point Measurement Method
Heat Pump Water Heater Fan Airflow Digital pressure gauge and static pressure tap; take 


measurement as close to fan outlet as possible 
Noise Level Measurements in Room with Heat Pump 
Water Heater and Adjacent Room 


Sound level meter 


House Characteristics (for modeling) Blower door and other tools as needed 
Duct Characteristics (for modeling); evaluation includes 
duct area, location(s), insulation values, and tightness 


Duct pressurization fan, digital pressure gauge,  and 
other tools/materials as needed 


External Static Pressure (record both supply and return 
plenum static pressures) 


Digital pressure gauge and static pressure tap 


System Airflow (combination of duct tightness, external 
static pressure precursors,  and system airflow results in 
leakage fraction, a primary SEEM input) 


Energy Conservatory TrueFlow meter and digital 
pressure gauge 


Continuous measurements 


Data point Sensor type
Cold (Inlet) Water Wired Veris Thermistor 
Hot (Outlet) Water Wired Veris Thermistor 
Heat Pump Water Heater Exhaust Temperature Sensor 
Air Entering Heat Pump Water Heater Temperature Sensor 
Outdoor Temperature Temperature Sensor 
Service Drop CTs, WattNode and Pulse Counter 
HVAC CTs, WattNode and Pulse Counter 
Heat Pump Water Heater Power CTs, WattNode and Pulse Counter 
Water Flow Water Flow Meter and Pulse Counter 


The datalogger is an Onset Computer Corporation U30 with cellular data connectivity. 
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Site Form: 


Name:          Site ID:   


Address:         
 


Date:   


Phone:          Technician(s):   


Utility:             


House type: 
Rambler        2 story 


Year house built   


 
 
 
 
 


Split level     Attached gar. 
    Duplex/townhome 
Has conditioned basement 


Indicate major remodel details/dates 
(especially if weatherization occurred):
 
 
 


 


Primary Heating System 
Type 
Gas Forced air furnace 
Electric FAF 
Heat Pump 
Dual Fuel HP 
DHP 
Zonal Electric 
Other: 


Location of air handler 
Garage   Inside  Crawl  Attic    
Other  
 
Does site have central AC? 


 
Yes      No 


 
Does site use non‐utility 
fuel? 
Wood 
Oil 
Propane 
Other __________ 
Quantity/yr: 


HPWH Make: 
[  ] GE GeoSpring 50gal  
[  ] AO Smith Voltex 60gal 
[  ] AO Smith Voltex 80gal 
[  ] AirGen 66gal – unducted 
[  ] AirGen 66gal – ducted  


 
HPWH Serial: 
 
Where installed: 
 
Location of exhaust exit: 
 
Water temperature: 


 


Large unusual loads (well pump, spa, shop, etc): 
 


Occupants: 


Occupant age  Total number of 
occupants 


Occupant age  Total number of 
occupants 


Under 1    19‐45   


1‐6    46‐64   


6‐10    65+   


11‐18       
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House Audit and U‐value Tables 
We need to know enough about the house to estimate its heating load.  You therefore need to calculate a 
house UA.  The purpose of this is to compare the load with the heat pump size.  Areas can be reported to the 
nearest 50 ft2.  Accuracy is more important in poorly insulated houses.   For windows, the big break is between 
single and double glazed units; within double‐glazed units with metal frames, older units have smaller air 
spaces and non‐thermally improved frames.   Calculate house volume; you do not need to calculate 
infiltration UA.   
 
Above Grade Walls 


Uninsulated  0.25 


R‐11  0.09 


R‐19  0.065 


 
Doors 


Hollow wood*  0.50 


Panel wood*  0.40 


Solid wood*  0.35 


Insulated metal  0.20 


*subtract 0.15 from U‐value if storm door installed.  
If more than half glass, use appropriate glass U‐
value. 
 
Below Grade Walls (fully below grade; assumes 
uninsulated slab) 


Uninsulated  0.2 


R‐11  0.06 


R‐19  0.04 


 
Floor Over Crawlspace   


Uninsulated  0.12 


R‐11  0.055 


R‐19  0.04 


R‐30  0.03 


 
Slab Floors (use lineal feet, not ft2)   


Uninsulated on grade  0.75 


Uninsulated below 
grade 


0.50 


Insulated on grade  0.55 


 


Attics/vaults 


Uninsulated  0.3 


R‐11  0.06 


R‐19  0.05 


R‐30  0.04 


R‐38  0.03 


 
Windows 


Single glazing  1.1 


Double glazing metal  0.75 


Double glaze metal improved  0.65 


Double with wood/vinyl frame  0.55 


Dbl wood/vinyl low e  0.40 


Modern high‐performance  0.30 
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House UA Calculation Page 


(show sketch or use separate sheet of graph paper) 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Record house UA (no infiltration) here: __________________Btu/ft2 ºF 


 


Record conditioned floor area here: ______________ ft2 


 


Record conditioned house volume here: _________ft3  
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Duct Audit 
 


We need enough information to estimate the system efficiency of the ducts.  This means getting the 
length and diameter and insulation level of the ducts in unconditioned spaces such as garage, attic and 
crawlspace.  If the ducts run between‐floors, also note this.  Ducts fully inside the conditioned space do 
not need to be measured.  Measure diameters to nearest inch and lengths (overall) to nearest 3’.  
Estimate as needed to save time by pacing off runs inside the house, using stud spacing as an estimating 
device, etc.  If insulation is damaged or missing, note as needed.   The duct audit should take no more 
than 30 minutes. Describe both supply and return sides of system. 
 
Supply ducts (list all unique dimensions/insulation levels) 


Duct type 
(metal/flex) 


Duct Zone 
Location 
(garage, attic, 
crawl, other) 


Dimension (LxW  
or inside 
diameter if 
round) 


Length 
(feet) 


Area (ft2) 
(convert 
dimension 
to ft first) 


Insulation 
(best 
guess on 
R‐value)* 


UA to  
Duct 
Zone 


             


             


             


             


             


             


             


             


*R‐value/inch is about 3 for fiberglass; derate if damaged or missing 
 
 
Return ducts (list all unique dimensions/insulation levels) 


Duct type 
(metal/flex) 


Duct Zone 
Location 
(garage, attic, 
crawl, other) 


Dimension (LxW  
or inside 
diameter if 
round) 


Length 
(feet) 


Area (ft2) 
(convert 
dimension 
to ft first) 


Insulation 
(best 
guess on 
R‐value)* 


UA to 
Duct  
Zone 


             


             


             


*R‐value/inch is about 3 for fiberglass; derate if damaged or missing 
 
If any ducts in crawl, check if crawl is vented (more than 4 open vents) ______ 
If any ducts in attic, check if attic vented (soffit and ridge or gable vents) ______ 
 
Notes on duct system: 
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2‐Point Blower Door Test  
 


Depressurize to near 50 and 25 Pa with respect to outside.  Note the house pressure WRT outside 
doesn’t have to be exactly 50 or 25 Pa; the actual values will be corrected to 50 Pa during analysis. 
 
Make and model of blower door used __________________________________________________ 
 
Blower Door (BD) Depressurization Test Procedure: 


1. Close all windows and doors to the outside. Open all interior doors and supply registers.  
2. Close all dampers and doors on wood stoves and fireplaces. Seal fireplace or woodstove as 


necessary to prevent ash disaster. 
3. Make sure furnace and water heater cannot come on during test. Put water heater and/or gas 


fireplace on “pilot” setting.   Make sure all exhaust fans and clothes dryer are off.  Make sure 
any other combustion appliances will not be backdrafted by the blower door.  


4. Make sure doors to interior furnace cabinets are closed.  Also make sure crawlspace hatch is 
on, even if it is an outside access.  Check attic hatch position.  Put garage door in normal 
position. 


5. Set fan to depressurize house.  Run pressure tap out through door shroud. 
6. Depressurize house to –50 Pa or thereabouts.  Record house pressure, BD flow pressure, and BD 


ring (below).  If you cannot reach –50 Pa, get as close as possible and record information. 
7. Now take the house down to –25 Pa WRT outside and record information. 


 


Blower 
Door 
Tests 


House P 
near 50 
Pa (P50) 


BD fan 
pressure 


BD 
Ring 


BD flow 
near 50 
Pa (Q50) 


House P 
near 25 
Pa 
(P25) 


BD fan 
pressure 


Ring  BD flow 
near 25 
Pa (Q25) 


Test 1                 


Test 2                 


8. To check test, calculate the flow exponent, n.  Use the following formula, n = 
ln(Q50/Q25)/ln(P50/P25).  Note Q50 and Q25 are the flows through the blower door at the testing 
pressures (which are denoted P50 and P25.  Depending on the test, you may not get the house to 


exactly –50 or –25 Pa WRT outside.  Use the exact P you measure when checking the flow 


exponent.  For example, if the house gets to –48 Pa for the high P, use this as the P50 in the 
equation.   If the flow exponent is not between 0.50 and 0.75, repeat the test. 


 
 
Note testing conditions (if windy, inaccessible room(s), garage door open or closed, etc): 
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Exterior Duct Leakage Test 
 
Performing exterior duct leakage test: 
1. Exterior house doors and garage doors should be closed for exterior duct leakage test. 
2. Pressurize the house to about 50 Pascals WRT outside. 
3. Pressurize tested part of duct system to about 50 Pascals with smallest flow ring possible.  
4. Measure pressure of ducts WRT house.  Make sure blower door flow does not impinge on pressure tap measuring 
house pressure. 
5. Adjust duct tester speed controller so that duct pressure WRT house is zero or very close. 
6. Re‐check pressure of ducts WRT outside.   
7. Measure duct tester fan pressure.  Look up flow in table, use gauge (make sure gauge is paired with the right duct 
tester) or use flow equation.  Record duct pressure WRT out, DB fan pressure, DB fan ring. 
8. If you cannot reach 50 Pa or 25 Pa, test to the highest pressure you can reach and enter this in the 50 Pa column.  
Use a test pressure of half this pressure for the low pressure test. 
9. Repeat steps 2‐7 with house and ducts at about 25 Pa WRT outside. 
10. Check flow exponent (as above). 
11. Note any unusual testing conditions (wind, etc.): 
 
Duct Leakage to Outside Data (note duct pressure WRT outside may not be exactly 50 or 25 Pa) 


  Both sides  Supply or Return 
(circle one) 


  50 Pa  25 Pa  50 Pa 25 Pa
Duct P  ____  ____  ____  ____


Ring  ____  ____  ____  ____


Fan P  ____  ____  ____  ____


Flow  ____  ____  ____  ____


 
12. To check test, calculate the flow exponent, n.  Use the following formula, n = ln(Q50/Q25)/ln(P50/P25).  Note Q50 


and Q25 are the flows through the blower door at the testing pressures (which are denoted P50 and P25.  


Depending on the test, you may not get the house to exactly –50 or –25 Pa WRT outside.  Use the exact P you 
measure when checking the flow exponent.  For example, if the house gets to –48 Pa for the high P, use this as 
the P50 in the equation.   If the flow exponent is not between 0.50 and 0.75, repeat the test. 


 
TrueFlow Test 
Set‐up:  Turn on air handler (by using fan‐only switch or by turning on heat/AC).      Drill access hole as needed and 
point hooked end of static  tap  into airflow.   Do not drill  into  the duct at any point where you are concerned with 
hitting something.  Repeat test if needed to get flows at both low and high stage; record first stage readings to left 
of “/” in blanks below and second stage readings to right of “/”.   
 
Measure pressure in return plenum and record:_____/_____ Measure pressure in supply plenum.  Record pressure 
below as Normal System Operating Pressure (NSOP).   Place appropriate plate and spacers into filter slot.  Turn on air 
handler and record supply static pressure with TrueFlow in place (TFSOP) and pressure drop across plate. 
 
Plate used (14 or 20)  _______/________     
Normal System Operating Pressure (NSOP)   ____/_____Pa    Plate pressure drop ____/_____Pa 
True Flow System Operating Pressure (TFSOP)  ____/_____Pa  Raw Flow (CFM)______/______ 
Correction Factor* √(NSOP/TFSOP) _____/______      Corrected Flow (CFM)______/______ 
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Sound Measurement Test Method 
Measure the sound level in the room where the HPWH is installed and in an adjacent room frequented 
by the occupants.  For each location, record two sets of measurements.  The first set measures the 
ambient noise level.  The second set, taken when both the HPWH fan and compressor are running, 
measures the overall HPWH noise level.  For the room with the HPWH, take 5 measurements of the 
sound according to the specs in the figure.  If 5 measurements can’t be taken, take as many as possible: 
 


 
Sound Levels in Room where HPWH is Installed 


Location  Ambient   dBA  HPWH   dBA 


3L     


2L     


1     


2R     


3R     


 
For the room adjacent to the HPWH, measure the sound level in two locations:  (1) measure in the 
center of the room at ear level and (2) measure at the wall adjacent to the room with the HPWH. 
Sound Levels for Room Adjacent to HPWH 


Location  Ambient   dBA  HPWH   dBA 


Middle of Room     


Adjacent Wall     


 


Water heater exhaust duct flow:  use static pressure tap and 
measure with digital pressure gauge at exhaust port, before any 
elbows in duct:    
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Datalogger Information 
 


Device  S/N  Notes 


U30 
 
[  ] AT&T or [  ] Verizon? 
 
 
 
 
 


 
 
Device keycode: 
 
 
RSSI: 
 


 


WattNode Model:     


     


Temp. sensor 1 (Cold (inlet) water) 
 


   


Temp. sensor 2 (Hot (outlet)  water) 
 


   


Temp. sensor 3 (HPWH exhaust)     


Temp. sensor 4 (air entering HPWH) 
 


   


Temp. sensor 5 (OAT) 
 


   


Pulse 1 (SERV) 
 


  CT size: 
 
Parallel install?  Y     N 


Pulse 2 (HVAC) 
 


  CT size: 
 
Parallel install?  Y     N 


Pulse 3 (HPWH power) 
 


  CT size: 
 
Parallel install?  Y     N 


Pulse 4 (Water flow) 
 


   


     


 
Notes: 
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Exit Checklist 


 


⃝ Water heater tested and working 


⃝ Datalogger channels tested and working 


⃝ HPWH set to auto mode 


⃝ Water temperature set no higher than 120 


⃝ Homeowner informed what temperature was on arrival 


⃝ Homeowner educated about HPWH use 


⃝ Form and photos complete 
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Appendix B:  Details of Data Annualization 


We sought to generate annualized summaries of the following variables: flow, intake air 
temperature, inlet water temperature, heat pump water heater total input energy, and fraction of 
heat delivered through resistance elements.  The regression modeling was most straightforward 
for the temperatures, as they are continuous, real-valued readings.  For flow and water heater 
energy use, an ordinary linear model was found inadequate, as these values are constrained to be 
non-negative, and hence the regression residuals are not constant variance and the “predicted'' 
values can actually be negative.  Asserting negative energy use leads to a bad annualization!  
Similarly, the fraction of resistance heat is a proportion between zero and one, leading to similar 
problems. 


Broadly, when confronted with regression responses that do not easily fit into the framework of 
the linear model (constant variance, real-valued error terms), there are two options: transform the 
response, or consider a generalized linear model (GLM) in which the probability distribution on 
the outcome is not Gaussian (the normal bell curve).  Transformations were more common 
before generalized linear models became available computationally, but the GLMs are often 
preferable because they typically offer “nicer'' interpretations of coefficients.  For example, the 
variance-stabilizing transform (the canonical transformation to apply before using a linear 
model) for counts of a rare event is to take the square root.  However, it is awkward to interpret 
coefficients from a regression when talking about the effect on the square root of the response.   


The initial approach we took was to model seasonal trends as follows for three main types of 
outcome: 


1. Temperatures – ordinary least squares regression, 
2. Water flow and water heater energy use – Gamma GLMs (the GLM with Gamma 


distribution on the outcome has the property that the standard deviation is proportional to 
the mean, which seemed to be a pretty good variance model for flow in particular), and  


3. Fraction of input energy provided by resistance elements – binomial GLM (also known 
as logistic regression).   


These regression models worked well on the well-behaved sites, but, as stated above, running 
individual regressions on each end use at each site often led to unstable curve fits that were not 
entirely believable.  In short, where it worked it worked very well in terms of specifying both a 
mean model and variance model that closely tracked the data.  But it didn’t work for all sites.  
This led to consideration of linear mixed effects models. 


A “mixed effects model'' is a regression model that combines the usual sorts of terms – known in 
this context as “fixed effects'' – along with so-called “random effects''.  The distinction is that 
fixed effects are assumed to be fixed yet unknown numbers.  Random effects are assumed to be 
drawn from some specified probability distribution.  This in effect places a constraint on the 
estimated values associated with those coefficients (a stickler statistician will tell you that these 
quantities cannot be “estimated,” only “predicted,” as estimation refers to guesses for the value 
of fixed yet unknown quantities, whereas we have specified the random effects as random 
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variables, not fixed quantities).  This type of model can also be interpreted through the lens of 
penalized regression; there is an equivalency between specifying Gaussian random effects and 
specifying fixed effects with a ridge penalty9. 


The generic form for the annualization model, somewhat arbitrarily written for intake air 
temperature Tintake, is given below.  The equation denotes that the intake air temperature for 
site i at time j is represented as a linear function of an overall intercept β0, a site specific 
intercept , a linear combination of sines and cosines of time in the year – dictated by overall 
slopes β1 and β2, and site specific slopes b1i and b2i – and some error term ε.  The  terms and 
the error term ε are assumed independent draws from normal distributions. 


Tintake , β0	 	 β1 sin , 	β2 cos , b1i sin , 	b2i cos , ε 


~ 0, ;	 ~ 0, ; 	 		 ~ 0, ; 		 ~ 0,  


Using random effects in this way – essentially as a smoothing tool – introduces bias, but with the 
benefit of much lower variance, such that the “predictions'' should have lower mean squared 
error (if we got to hypothetically observe the unobserved data points). 


It would have been preferable to simply add site-level random effects to the GLM regressions 
described initially, but the mixed effects model computational machinery is finicky and fickle, 
especially with slightly unusual distributions such as gamma.  It proved more prudent to apply a 
linear mixed effects model to transformed outcomes (for example, the logarithm of flow), than 
fight with unexpressive R errors while attempting to fit generalized linear mixed effect models.  


The annualizations were ultimately performed through linear mixed effects models on the 
relevant transformed outcome scale.  These scales were mainly chosen to map the actual range of 
possible values for a measurement to the entire real line.  For example, water heater flow must be 
non-negative, and one very obvious way to map positive numbers to the entire real line is taking 
a logarithm.  Similarly, the resistance fraction lies between zero and one, and a method of 
mapping the real interval [0,1] to the real line is the arcsine of the square root (this is also the 
variance-stabilizing transformation for a proportion).  One potential problem, however, with 
transforming away from the measurement scale is that a linear mean model may be no longer 
plausible.  Asserting linearity in the logarithm of some variable implies exponential in the actual 
value of that variable, which may or may not be a good assertion.  However, all we’re really 
estimating for each site is an amplitude and a phase of the seasonal trend, and so unusual 
functional forms for the mean model result in very small practical differences in predicted 
values. 


The final transformations used were as follows: 


1) Temperature – no transformation. 
2) Water flow and water heater energy use – natural logarithm scale. 
3) Fraction of input energy provided by resistance elements – arcsin square root scale10. 


                                            
9 Basically, a ridge penalty optimizes the usual sum of squared errors criterion, subject to a constraint on 


the sum of squared coefficients. 
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On the appropriate scale, a linear mixed effects model was fit with site level random intercepts 
and site level random slopes with reference to the trig terms.  In addition, relevant covariates 
were included for adjustment.  For example, the flow regression further adjusted for occupancy, 
the resistance fraction regression adjusted for water heater make, etc…  See below examples 
plots, showing measured and fitted values for a handful of sites each. 


 


 


                                                                                                                                             
10 Luckily we're just trying to fill in a few months of missing data to create an annualized estimate, and not 


interpret coefficients, because it is not intuitive to talk about changes to the arcsine of the square root 
of the proportion of resistance heat. 
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Appendix C:  Diagnostic Regression Model 


The diagnostic regression model – that ferreted out performance and data logging anomalies – 
was similar in flavor to the annualization model.  Both use so-called “random effects” as a 
shrinkage tool, in order to avoid overfitting, and smooth unit-specific results to the overall mean.  
In addition, both considered data aggregated weekly.  Further, we assessed the entire field data in 
the study with tool described within this appendix.  


Several models were considered, with goodness of fit assessed through the Akaike Information 
Criterion (AIC).  The AIC “penalizes” the likelihood according to the number of parameters in 
the model.  A more complicated statistical model will always fit the data better, but the key 
question is whether the boost in model fit was substantial enough to justify including another 
term (fewer terms are always preferable).  Philosophically, the AIC is motivated by attempting to 
minimize the Kullback-Leibler divergence (a sort of distance between probability distributions) 
between the true data-generating process and the statistical model.  Obviously the true data-
generating process is unknown, but one can approximate the relative information loss for two 
models by comparing their AIC scores, which are calculated as AIC = 2k – 2 ln(L): twice the 
number of parameters minus twice the log likelihood.  There are other methods for this type of 
non-nested model selection – such as the Bayesian Information Criterion (BIC), which seeks the 
model with highest posterior probability of being the true model11 – but for this exercise AIC is 
as good as any.  You’d have to be a bit naïve to really believe any of them, anyway – I mainly 
use it merely to have some criterion with which to compare models. 


The ultimate functional form treated transformed weekly compressor on-time as a linear function 
of flow, transformed resistance element on-time, inlet water temperature, intake air temperature, 
outlet water temperature, an indicator for whether the unit was ducted, and a unit-specific 
random effect.  This model form is displayed in the equation below, denoting the expected 
transformed compressor on-time for unit i at time j.  As before, specifying the random effect 
allowed unit-specific deviations, which could themselves be evaluated for anomalies.  The on-
time transformations were again arcsin square roots of the fraction of respective time spent 
running.  The model was fit using the “lmer” function in the “lme4” package with the statistical 
software R, separately for each water heater make. 


_ , β0	 	 β1 , 	β2 _ ,
β3 , +β4 , β5 , β6 	 	  


~ 0,  


 comp_on = fraction of the week spent with compressor running 
 Flow = weekly total hot water draw 
 res_on = fraction of the week spent with resistance element running 
 Tinlet = average measured inlet water temperature during flow events 
 Tintake = average measured intake air temperature during compressor operation 


                                            
11 Treating the statistical model as a nuisance parameter is a horrifying thought for frequentist 


statisticians. 
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 Toutlet = average measured outlet water temperature during flow events 
 I(unit i ducted) = a binary indicator for whether the unit in question was ducted 


Figure 39 shows a QQ plot of the model residuals, and is mildly frightening.  QQ plots help 
visualize how closely some set of numbers follows a given distribution: here we hope that the 
regression residuals look Gaussian, which is only believable if the points fall roughly along the 
line.  That is obviously not the case.  I would hesitate to trust p-values or standard errors from 
this model, but it should be plenty sufficient as just a tool to call attention to egregious 
performance anomalies.   


Note that the diagnostic model is necessarily hypothesis generating.  We cannot observe the 
output and immediately reach dramatic conclusions as to improperly performing units.  We may 
only note oddities as requiring further investigation.  Units flagged as unusual by the diagnostic 
model were closely scrutinized, and it was under that extra scrutiny that the ATI performance 
problems became apparent. 


Figure 39.  QQ Plot for Diagnostic Regression Model 


 


Probably also of note, with respect to the diagnostic model, are the complicated ideas that didn’t 
work.  The simple linear form for the model seems unlikely to closely describe the workings of a 
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heat pump.  However, none of the more complicated approaches yielded a better AIC score: 
adding complexity to the model did not increase fit by enough to make it worthwhile. 


 


Generalized Additive Models: 


Generalized Additive Models (GAMs) can be useful for regression modeling non-linear data, 
where the functional form is not only unknown, but may not even be important12.  The idea is to 
model the response not as a sum of linear terms in the covariates, but as a sum of arbitrary 
functional forms.  The functional fits may be derived in many ways, although splines are popular 
and splines are what I used.  Basically a spline fits a smooth curve to the data according to some 
criteria to minimize overfitting, such as a penalty on curvature (the integrated second derivative) 
or a penalty on the magnitude of the coefficients (a ridge penalty).  These models allow fairly 
arbitrary functional forms of the covariates.   


None of the various GAMs investigated boosted the AIC beyond the simple, completely linear 
model.  We allowed for non-linearities in each of the terms separately, as well as some 
interaction-type terms with two-dimensional thin plate splines, but none of these more 
complicated fits explained the data with greater clarity and parsimony than the linear model. 


The Flow Severity Score: 


Another idea we had was scoring how tightly clustered the hot water draws were.  Since heat 
pump water heaters add heat to cold water much more quickly and efficiently than to hot water, 
it seems logical that units with a small number of rapid draws should perform more efficiently 
than units with many small, diffuse draws.  An obvious way of calculating the “spread” of the 
hot water draws is through a statistical entropy: build an empirical distribution of water draw 
time of occurrence, then calculate the entropy defined as ∑ , where  denotes the 
flow in some interval i, scaled by the total flow (the probability of flow occurring in that 
interval).  Notice that the minimum of this function – zero – occurs when all probability piles up 
at a single point.  The maximum occurs when all time periods i have the same probability. 


As an example, consider a hypothetical home with hot water draw of 48 gallons per day.  The 
maximum entropy draw schedule would draw two gallons per hour, every hour of the day.  The 
minimum entropy draw schedule would draw all 48 gallons in a single pass.  Think of it as a 
measure of how diffuse the draw schedule is. 


Interestingly, the flow severity score – essentially the entropy of the empirical draw schedule – 
correlated with nothing after adjusting for obvious variables like total flow and operating 
conditions.  The flow severity score seemed like a good idea, but we found it ultimately 
uninformative. 


Finding the malfunctions: 


                                            
12 A good reference for non-parametric regression like splines and GAMs is The Elements of Statistical 


Learning, by Trevor Hastie, Robert Tibshirani, and Jerome Friedman out of Stanford. 
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As a final example on how this model was used to find potential refrigerant problems in the 
datasets, consider the following two figures: in the first, we see runtimes much higher than 
expected in the final approximately two months of monitoring.  In the second we see – a few 
months from the end of monitoring – the measured exhaust air temperature abruptly rise to equal 
or even exceed the measured intake air temperature.  This was thought highly indicative of 
refrigerant loss. 
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Appendix D:  Space Conditioning Interaction 


A handful of sites were selected for tests known often as “co-heat”, or more informally “flip-
flop”, in which the space heating impact of an interior HPWH is assessed by forcibly switching 
the water heater between heat pump and resistance modes.  The idea was to develop a heating 
signature for the home in each operating mode, and use the difference between those heating 
signatures to assess the impact of the heat pump water heater.  We hoped for exploratory and 
illuminating findings on the magnitude of the penalty, suspecting that each Joule removed from 
the interior space is not made up with a full Joule output from the heating system.  To facilitate 
the exercise, the water heaters were manually switched twice during the heating season by the 
occupants (after receiving phone calls from project staff requesting the switch), once into 
resistance mode, and once back into heat pump mode. 


To a first approximation, space heating energy is linear with outdoor temperature.  Colder 
temperatures require more heat to keep the house at the same indoor temperature.  Figure 40 
shows this relationship for a house with a heat pump in Yakima, WA.  Each point on the graph is 
the total daily HVAC system energy use for a given day in December. The horizontal axis plots 
the daily average outside temperature.  The red line is the linear fit of heating energy to outdoor 
temperature.  Figure 41 presents the same house but for the month of April.  In the warmer days 
of April, the heating system sometimes doesn’t run, as shown by blue points at the bottom of the 
graph.   


Comparing Figure 40 and Figure 41 show a different slope to the fitted heating line depending on 
the time of year.  Therefore, to develop an accurate model of heating system energy versus 
outdoor temperature, we sought to observe the house over a range of temperature conditions.  
Both cold and warm temperatures are necessary, (deep winter and mild spring or autumn 
conditions).  


Figure 40.  Example Wintertime HVAC Use 
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Figure 41.  Example Springtime HVAC Use 


 


A HPWH installed completely inside the conditioned space of the house has the potential for 
heating interaction.  When the compressor runs, it cools the house, whereby imposing an added 
heating load on the house (a negative internal gain).  Conceptually, the added heating load will 
shift the line in Figure 40 upward.  Figure 42 displays a hypothetical version of the result.  The 
amount of the vertical shift in the graph corresponds to the added heating load imposed by the 
HPWH.  Additionally, a slight shift should theoretically occur in the heating slope as well, as the 
water heating load increases during the coldest months due to colder inlet water.  This alteration 
of space heating ultimately counts against the energy savings of such a device.   


Figure 42.  Conceptual Example of Heating under both hybrid and all-resistance operation 
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The difference in heating load in all-resistance vs hybrid mode may be small and therefore 
difficult to detect.  It may also be nonlinear.  Moreover, only a fraction of the added negative 
heat gain may contribute to added heating.  The typical noise created by variable weather 
patterns and human behavior may also swamp the signal we are trying to measure.   


Due to these constraints and issues, five sites in the Ecotope study were selected on the basis of 
an orderly relationship between heating and weather, one that suggested no unusual occupant 
behavior or unmetered heating sources.  Ideally these sites would have been selected at random, 
but the more targeted approach was justified for two reasons: 


1. With only five sites for this test, the results are necessarily exploratory and suggestive – 
we could not declare a definitive answer from such a small sample. 


2. The estimated magnitude of the heating interaction (given the physics of the situation) is 
somewhat small relative to the normal variation in daily heating at the observed time span 
of a partial heating season.  We felt it unjustified to perform the test at sites where we 
believe strongly a priori that the space heating impact will be obscured by the natural 
variation in heating energy.   


 


Flip-Flop Analysis Process and Findings 


The idea was to estimate the annual impact on space heating by learning a heating signature 
through degree day regression in both operating modes, and then examining the difference when 
applied to a typical meteorological year (TMY).  Degree day regression is somewhat unusual in 
the world of regression methods, as the data themselves are a function of one of the parameters 
to estimate.  Degree day regression estimates a degree day base and a balance point, but the 
degree days themselves are a function of the degree day base.  This quirk invalidates the analysis 
of covariance (ANCOVA) method that is typically used to assess the statistical significance of a 
treatment effect, adjusting for a real-valued variable (here the “treatment” is installation of a 
HPWH, and the adjustment variable is degree days). 


As such, we resort to the more numerically-motivated permutation test, to investigate whether 
the estimated space-heating impact is statistically distinguishable from noise in the heating 
signature.  The somewhat unusual sounding null hypothesis in this case is that the heat pump 
water heater does not affect space heating – before expounding on an estimated impact, we want 
to make sure that it is beyond the bounds of what could happen only by chance.  The most 
convenient method to test this null hypothesis with degree day regression is to permute the water 
heater status labels.  If the space heating impact is indistinguishable from regression noise, then 
the labels of operating mode are irrelevant, and can be rearranged without consequence.  We 
may then build a null distribution by iteratively permuting the operating mode labels, and 
estimating the annual space heating difference.   


Figure 43 shows the degree day regression for site 90051, an 80 gallon AO Smith Voltex water 
heater, installed in a Spokane conditioned basement.  This is the one flip-flop site that yielded 
conclusive, credible results.  The plot is shown with degree days base 60° F on the x-axis, and 
electric resistance daily kWh on the y-axis.  The points are color-coded according to whether the 
HPWH was operating in heat pump mode, or resistance mode.  It appears the energy use was 
slightly higher, adjusting for degree days, in heat pump mode as compared to resistance mode, as 
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one would expect.  Figure 44 shows the estimated annual space heating difference, and 
significance.  The dashed red line shows the estimate calculated from observed data, and the 
shaded density represents the empirical null distribution.  We estimate the space heating impact 
of the HPWH at this site to be 1,500 kWh for a typical meteorological year, and that estimate is 
clearly distinguishable from noise in the regression.   


Figure 43 shows the degree day base for the compressor-only days was higher than the resistance 
mode days, as expected.  The vertical axis is heating energy in kWh/day.  However, the 
estimated space heating slope for the compressor-only days was estimated as smaller than that 
for the resistance mode days.  This is a counterintuitive, and likely a relic of sampling variability.  
We know that, theoretically, the addition of an interior unducted heat pump water heater should 
act like negative internal gains; the addition of an interior ducted heat pump water heater should 
look like a large exhaust fan.  Both cases should theoretically increase the degree day base – 
either directly removing heat, or indirectly increasing the heating load.  In addition, heat pump 
water use is highly seasonal, with greater energy demands in the winter than the summer.  Since 
heat pump water heater runtime is correlated with cold outdoor temperatures – high space 
heating load – we also expect the degree day regression heating slope to increase with the 
HPWH in compressor-only mode.  Thus, it is odd that in the flip-flop sites the space heating 
slope was estimated as lower in compressor mode, but with so few sites it is likely attributable to 
sampling variability. 


The flip flop test, while an interesting exercise, apparently lacks the power to declare emphatic 
results, save for in a study of prohibitive size and expense.  Due to the large natural variation in 
heating energy, relative to the magnitude of the space heating impact of a heat pump water 
heater, a conclusive statistical study of space heating impact would require a much larger sample 
of units observed for much longer monitoring periods; and the nature of the flip flop test makes 
the data unusable for most other purposes.  In addition, great care must be taken to ensure a full 
range of outdoor temperatures in both operating modes.  The flip flop testing in this project 
ultimately had a single interval of resistance heat, and so the regressions were not “anchored” at 
low degree days as well as they could have been (which likely led to the estimates of decreased 
heating slope).  There is a tradeoff, though, between rapid switching to ensure a broad 
distribution of outdoor temperatures, and switching so rapidly as to not accurately assess the 
impact, due to transient effects of thermal mass.  Switching operating modes on a weekly basis 
for a full heating season is probably the optimal configuration for the test. 
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Figure 43.  Flip-Flop Degree Day Regression 


 


Figure 44.  Estimated Space Heating Impact, One Site 


 


Similar graphics for the remaining flip flop sites follow. 
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Appendix E:  Draw Profiles 


Determining the Draw Profiles 


Occupant hot water draw patterns were observed with the main purpose of creating 
representative profiles to be used in water heater simulations.  Daily hot water draws are known 
to be highly variable across households and within households.  For example, a 4-person 
household will often use more water in a given day as the bathing requirements are greater than a 
2-person household.  Further, appliances such as dishwashers and clothes washers don’t operate 
every day giving a great deal of variation to draws within a household.   


The draw data available in the dataset has a resolution of 1 gallon at 1-minute intervals.13  A one 
gallon resolution is enough to capture showers, appliance use and dishwashing events but it 
misses the smaller draws common to uses like hand washing.  To be clear, the flow meters are 
totalizing – that is, they count one gallon after it has flown past even if that occurred in three, 
one-third gallon events.  Fortunately, in the scheme of a large tank (50-80 gallons) of stored hot 
water, the finer resolution is not necessary.  Water tanks do not respond to every, small flow 
event.  Instead, they generally operate in response to two temperature sensors installed in the 
lower and upper third of the tank.  In other words, the water heater doesn’t turn on every time 0.5 
gallons of hot water is used.  Instead, the tanks operate on an apparent delay.  They wait for 
enough cold water to build up in the tank before turning on to heat it.  To understand this 
behavior, one gallon resolution is small enough. 


The primary objective was to describe how occupants use their hot water in such a way that 
could be passed through a simulation.  It was apparent that any method simply attempting to 
average the activity of several data sources would fall short of a realistic approximation.  The 
following figure shows the draw activity averages across all days of all 2 occupant households.  
The mean Flow on the y-axis is given as gallons per minute.  Overall, the shape is representative 
of average household use but not of any one day at one house.  Consequently, we chose to 
ascertain the descriptive characteristics of draw patterns on a daily basis, summarize those, and 
craft new, “typical” profiles matching those characteristics.  


                                            
13 Some of the studies had finer resolution.  For simplicity, we opted to work at the smallest, common 


scale. 
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Ecotope determined the input required for a simulation to be the time, duration, and magnitude 
of draws.  It is important that these draws be temporally distinct in order to account for water 
tank recovery and strain.  For this reason draws were subcategorized into small, medium, and 
large draws at 1-2, 3-9, and 10+ gallons, respectively.  


While small, single draws, in isolation, are not particularly important to storage water heater 
behavior, the clustering of many draws is.  It is the eventual accumulation of draws that stresses 
the water heater and forces it to reheat the cold water accumulating at the bottom of the tank.  
Consequently, the analysis technique focused on identifying distinct clusters (or windows) of 
water draws.   


The following describes the method in detail: 


Based on histograms of water flow it was determined that the draws would need to be assigned 
to distinct windows of activity.  Each window of activity would have its own draw profile. 


The first task was to assign a number of windows of activity to a given time interval (e.g. how 
many periods of use are there in a given day?). For this process each number of windows was 
equally sized in such a way that encompassed the entire interval in question. For example, three 
windows fit over a day would each be eight hours long; the first window beginning at midnight, 
the second at 8am, and the third at 4pm. Additionally, to account for the realistic probability that 
a window of activity would encompass midnight, the process was applied to artificially shifted 
days to begin at the hour of lowest mean use. All results were shifted back after windows were 
assigned. 


Each potential number for window of activity was assigned a ratio of draws per window to draws 
per time interval, as well as a percentage of windows with activity. Both of these heuristics serve 
to assess the integrity of the choice of windows.  The ratio of draws per window to draws per 
time interval will decrease as the numbers of windows increase. The percentage of windows with 
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activity will increase as the numbers of windows increase. Both heuristics range from 0 to 1 so 
the point at which they intersect is believed to be the optimal number of windows for that time 
interval.  


Figure 45.  Clustering Water Draws in to Windows of Activity 


 


Having decided on the number of windows allows for further manipulation of those windows.  In 
order to obtain an accurate description an iterative process allows the windows to move their 
temporal center to the time of median activity as well shrink the duration of each window to 
more closely encapsulate the draws.  This iteration continues until the window centers stop 
adjusting according to a threshold.  This process also allows windows to be dropped if 
insufficient activity is found at the window’s new time and span.  Figure 46 shows the final 
results of the process for site 99310 over an entire week.  Each colored line is the window 
identified with the technique and overlaid on top of the actual draws.  With the number, temporal 
center, and span of each window we can easily summarize draw count, size, and volume. 
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Figure 46.  Identifying Clusters of Draw Activity – Weekly Basis.  


 


Now comes the time to force these statistics into resembling what could be recognized as useful 
information.  After rounding the average number of draws in each window to be an integer; 
large, medium, and small draws are fabricated according to their proportionate representation.  
Then assign individual draws using a normal distribution centered on the window center with a 
third of the time span as the standard deviation.  Each draw is diffused so as not to draw at a 
physically impossible rate in an observational period.   


A short sketch of the activity follows: 


Selecting the number of windows: 


1. Bridge one observation to find semi-uninterrupted flow. 
2. Mark beginning of flows as draws. 
3. Shift time of interval to begin at hour of lowest use. 
4. Create each number of windows, each with equal size summing to the whole time 


interval. 
5. Test each number of windows for ratio of draws per window to draws per time interval. 
6. Test each number of windows for percentage of windows with activity. 
7. Select number of windows where the two previously described heuristics best align. 


Describing window activity: 


 An iterative process of: 


1. Adjusting center of windows at temporal median of draws. 
2. Adjusting window span to first and last draw within window. 
3. Removing windows with insufficient activity. 
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4. Return the following stats for each window: 
a. Mean temporal center 
b. Mean time span 
c. Mean flow 
d. Mean number of draws  
e. Mean small, medium, and large flow 


5. Returns daily draws and flow as well 


Fabricating typical draw profile: 


1. Force the number of draws in each window to be an integer. 
2. Assign large, medium, and small draws at 10, 3, and 2 gallons respectively according 


to their proportion per window. Giving priority by size. Unaccounted gallons are 
assigned to medium draws. 


3. All draws are forced to integer gallon flow rates per minute. 
4. Assign individual draws using a normal distribution centered on the window center 


with a third of the time span as the standard deviation. 
5. Disperse each draw so that no one minute observation draws more than 4 gallons. 


 


Draw Characteristics 


The typical draw characteristics are summarized on a daily basis in Table 24 and a weekly basis 
in Table 25.  The total flow scales directly by a factor of seven when moving from the daily to 
weekly tables.  Due to the variability in water use, the other quantities do not necessarily scale 
directly.  It is precisely this variability that drives the need for water heater energy use 
simulations to use more than just one day’s worth of draw profiles.  


Table 24.  Daily Draw Characteristics 


Occupant 
Count 


Clusters 
per Day 


Gallons per Day  Draw Count per Day 
Sites 


Days 
Metered Total 


Flow 
Small 
Flow 


Mid 
Flow 


Large 
Flow 


Total 
Draws 


Small 
Draw 


Mid 
Draw 


Large 
Draw 


1 3 23 6 5.5 11.5 6.4 4.5 1.1 .7 7 2160 
2 5 34 10.4 7.7 16 12.6 9.7 1.7 1.1 32 10602 
3 5 46 13.8 10.7 21.5 15.3 11.9 2.2 1.3 14 5193 
4 5 57 13.8 12.5 30.9 14.6 10.7 2.3 1.7 13 4440 


5+ 5 72.4 14 14.7 43.9 18.5 12.6 3.2 2.7 10 2448 


Table 25.  Weekly Draw Characteristics 


Occupant 
Count 


Clusters 
per 


Week 


Gallons per Week  Draw Count per Week 
Sites 


Weeks 
Metered Total 


Flow 
Small 
Flow 


Mid 
Flow 


Large 
Flow 


Total 
Draws 


Small 
Draw 


Mid 
Draw 


Large 
Draw 


1 11 161 42.3 38.7 80.9 50.7 36.1 9.1 5.4 7 279 
2 17 238 74.2 54.8 114.5 105.6 81.3 14.7 9.6 32 1325 
3 17 322 97 75 150.8 132.8 102.6 19.2 11 14 619 
4 17 399 97.9 88.7 219.9 124.6 91 19.4 14.2 13 550 


5+ 18 506.8 100.9 106.4 317.7 139.5 95.2 24.2 20.1 10 349 
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Table 26 shows how the clusters and the events within each cluster are distributed within the 
typical day described by Table 24.  Likewise, Table 27 shows the same information on a weekly 
basis.  


Table 26.  Daily Draw Characteristics by Event Cluster 


Occupant 
Count 


Total 
Flow 
(Gal) 


Median 
Time  


(Hr of Day) 


Cluster 
Span 


(Minutes) 


Draws per 
Cluster 
(count) 


Flow per 
Cluster 


(Gal) 


1 
23 


 


7 74.1 2.6 12.3 
13.9 57.1 1.7 5 


20 58.3 1.9 4.8 
. . 0.3 0.9 


2 34 


6.6 35.7 1.9 7.8 
9.4 61.3 2.9 9 


13.5 65.7 2.5 5.5 
18.9 75.7 3.2 6.8 
21.8 40.1 1.9 4.5 


. . 0.3 0.5 


3 46 


7.1 48.5 2.6 10.9 
10.5 71.5 3.1 9.2 
15.5 75.1 3 7.3 
19.1 81.6 4 11.2 
22.2 43.5 2.1 5.8 


. . 0.6 1.6 


4 57 


7.4 63.4 3.1 18.4 
10.5 67.3 2.9 12.4 
15.4 76.2 3 8.6 


19 72 3.5 11.8 
21.8 29.5 1.6 4.3 


. . 0.5 1.7 


5+ 
72.4 


 


6.9 47.2 2.5 14.6 
9.7 78.6 3.8 16.9 
14 91.7 3.7 11 


18.2 104.9 4.9 17 
21.7 75.1 3.2 12.3 


. . 0.4 0.8 
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Table 27.  Weekly Draw Characteristics by Event Cluster 


Occupant 
Count 


Total 
Flow 
(Gal) 


Median 
Time 


(Hr of Wk) 


Cluster 
Span 


(Minutes) 


Draws per 
Cluster 
(count) 


Flow per 
Cluster 


(Gal) 


1 


161 11.3 432.5 7.6 20.9 
161 27.7 324.3 4.2 17.2 
161 40.6 242.1 3.9 9.4 
161 54.1 195.3 3.6 16.5 
161 65.9 171.6 3.1 7.3 
161 78.9 252.3 4.1 17.6 
161 101.9 214.5 3.9 16.9 
161 113.8 179.1 3.2 7.7 
161 127.9 282.2 4.8 18 
161 150.3 169.3 3.5 8.9 
161 159.1 252.1 4.3 11.2 
161 . . 4.5 10.4 


2 


238 6.4 238.6 6.9 20.2 
238 17.1 269.6 6.9 13.5 
238 28.9 102.7 4 12.9 
238 33.6 137.5 4.4 9.4 
238 41.5 224.8 6.1 11.5 
238 54.9 256.3 7.5 20.3 
238 64.9 271.1 6.6 11.9 
238 78.9 147.7 5.8 15.8 
238 84 140 4.8 9.4 
238 90.1 183.8 5.1 10 
238 104.1 278.8 8.6 21.7 
238 112.9 285.3 7.9 14.9 
238 126.5 222.3 6.7 20.1 
238 135 166.3 5 9 
238 139.5 89.9 3.3 6.7 
238 150.5 248.3 6.9 20.1 
238 161.2 254.5 6.7 12.3 
238 . . 2.3 3.9 


3 


322 7.7 303.3 10.8 26.6 
322 15.9 343.4 12.4 26.8 
322 28.9 166.7 5.9 17.1 
322 35.8 170.4 5.3 11.6 
322 41.3 224.3 7.9 17.3 
322 53.4 238.9 6.9 19.3 
322 64.3 331.1 10.3 22.5 
322 77 197.5 6.3 19.3 
322 85.5 187.2 6 12.4 
322 90.2 157.8 5.4 13.6 
322 101.1 228.7 7 20.9 
322 112.5 295.9 8.8 19.7 
322 125.5 230.7 7 20.3 
322 134 187.9 6 12.4 
322 138.8 114.9 3.9 8.6 
322 151.6 326.1 10.7 27.7 
322 160.4 301.1 9 19.3 
322 . . 3.4 7.4 


4 


399 5.3 249.7 8.3 36 
399 15.3 321.2 10.2 27.8 
399 28.8 154.8 6.1 26.6 
399 35.8 130.1 4.3 11.2 
399 40.8 180.6 6.5 17.1 
399 53.3 221.2 7.4 34 
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399 63.7 289 9.2 24.5 
399 77 195.1 6.9 31.1 
399 85 154.7 5.2 11.1 
399 89.4 137 4.9 12.8 
399 101.4 244 7.9 33.3 
399 111.6 271.7 7.4 17.5 
399 126.6 221.1 8.4 30.1 
399 133.2 166.5 6.4 16.6 
399 138.4 92.7 3.2 7 
399 151.5 293.2 10.7 38.5 
399 159.7 293.2 9.9 27.6 
399 . . 1.7 3.6 


5+ 


506.8 6.6 257.3 8 36.3 
506.8 14.6 202.7 7.3 19.9 
506.8 19.2 136.4 5.5 18.9 
506.8 31.1 294.8 9.1 40.6 
506.8 41 315.5 10.6 35.1 
506.8 54.4 209.8 7 35.5 
506.8 61.8 167.4 5.7 17.5 
506.8 67.2 165.4 5.4 17 
506.8 80.4 271.4 8.6 37.1 
506.8 89.2 298.5 8.8 34.3 
506.8 102.5 117.3 5.2 26.1 
506.8 107.9 157.3 5.5 17.3 
506.8 114.2 234.7 8.1 27.1 
506.8 127.1 284 8.9 38.3 
506.8 136.7 328.3 11.2 37.3 
506.8 149.3 115.1 4.6 25 
506.8 154.5 169.2 5.8 17.3 
506.8 161.1 291.6 10.3 35.4 
506.8 . . 3.9 9 


 
 
 
 


Draw Profiles 


The draw profiles crafted based on the characteristics above are provided in the following tables.  
The exception is for the “Five+ Occupant” schedules which are additionally informed by the 
need to have at least one, large draw pattern for simulation purposes.  The average daily draw 
volume of 5+ occupant households in the field sample was 72 gallons was for that specific 
distribution of household sizes.  The distribution in the general population is different and can 
have more people and more water use.  Further, a calibration exercise overseen by the RTF 
HPWH evaluation subcommittee concluded that having a larger draw available would more 
accurately simulate the amount of resistance heat use observed in the field data.  Consequently, 
the 5+ person draw given on both the daily and weekly basis below uses 85 gallons per day on 
average.  
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Daily Profiles 
 


One Occupant 
Minute of 
Day 


Flow 
(Gallons) 


394 2 
408 2 
430 3 
431 3 
432 4 
835 3 
844 2 
1199 3 
1202 2 


 


Two Occupants
Minute of 
Day 


Flow 
(Gallons) 


384 3 
385 3 
404 2 
555 2 
569 2 
571 3 
572 3 
798 3 
800 2 
1091 2 
1112 3 
1113 2 
1306 3 
1309 1 
  


 


Three Occupants 
Minute of 
Day 


Flow 
(Gallons)


418 2 
427 2 
428 3 
429 4 
603 3 
604 2 
614 2 
630 2 
919 2 
925 3 
934 2 
1141 2 
1143 2 
1151 3 
1152 4 
1162 2 
1333 4 
1343 2 


Four Occupants 
Minute of 
Day 


Flow 
(Gallons) 


415 2 
421 3 
422 3 
438 2 
444 3 
445 3 
446 4 
615 2 
630 3 
631 3 
632 2 
651 2 
924 3 
925 2 
933 2 
947 2 
1117 2 
1127 3 
1128 3 
1137 2 
1158 2 
1310 1 
1318 3 


 


Five+ Occupants
Minute of 
Day 


Flow 
(Gallons)


410 3 
411 2 
415 2 
422 3 
423 3 
424 4 
557 2 
583 2 
592 3 
593 3 
601 3 
602 3 
603 4 
803 2 
832 2 
855 2 
862 3 
863 4 
1065 2 
1076 2 
1091 3 
1092 2 
1100 2 
1153 3 
1154 3 
1155 4 
1264 3 
1265 3 
1266 4 
1282 2 
1309 2 
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Weekly Profiles 
 


One Occupant 
Minute 
of Week 


Flow 
(Gallons) 


Minute 
of 
Week 


Flow 
(Gallons)


642 1 3225 2 
675 4 3245 3 
686 4 3917 4 
690 1 4680 1 
698 1 4704 3 
730 1 4705 3 
758 1 4706 3 
785 1 4707 3 
797 3 4714 1 
798 3 4716 3 
799 4 6059 3 
1582 1 6087 1 
1644 1 6100 1 
1659 3 6114 3 
1660 2 6115 3 
1663 1 6116 3 
1695 1 6117 2 
1698 3 6812 4 
1699 3 7662 2 
1700 3 7673 3 
1701 3 7674 3 
1702 3 7675 3 
1703 2 7676 2 
1712 1 7704 2 
1758 1 7763 3 
2383 2 8988 2 
2406 2 9030 3 
2430 2 9031 2 
2450 2 9075 2 
2454 4 9528 2 
2478 2 9541 2 
3160 3 9586 2 
3161 3 9646 3 
3162 3 9647 2 
3163 2   


 


Two Occupants 
Minute of 
Week 


Flow 
(Gallons)


Minute 
of 
Week 


Flow 
(Gallons)


326 1 5031 3 
346 1 5044 2 
354 4 5399 2 
365 3 5404 2 
366 3 5424 2 
367 3 5427 4 
368 2 6164 2 
404 1 6213 2 
991 3 6214 2 
992 2 6226 3 
1006 2 6227 3 
1049 2 6228 3 
1075 2 6229 3 
1098 2 6230 3 
1721 3 6231 3 
1722 3 6232 2 
1723 4 6285 2 
1758 1 6307 3 
1768 1 6308 3 
1969 3 6707 2 
1970 2 6757 2 
2021 2 6759 2 
2057 2 6765 2 
2426 2 6773 4 
2479 2 6781 2 
2501 2 6791 2 
2524 2 7539 4 
3231 1 7557 3 
3247 1 7558 3 
3254 1 7559 3 
3272 1 7560 3 
3294 3 7593 1 
3295 3 7605 1 
3296 3 7608 1 
3297 3 8055 3 
3310 3 8099 1 
3311 3 8377 3 
3331 1 8981 3 
3842 4 8982 3 
3869 2 8983 3 
3888 2 8984 2 
3929 2 8996 1 
3967 2 9018 4 
4725 1 9054 1 
4728 3 9073 1 
4729 3 9660 2 
4730 4 9673 2 
4734 3 9689 4 
4744 1 9702 2 
5004 2 9735 2 
5005 2   
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Three Occupants
Minute of 
Week 


Flow 
(Gallons) 


Minute 
of Week 


Flow 
(Gallons)


Minute 
of Week 


Flow 
(Gallons)


395 1 2510 3 6090 3 
422 3 2511 4 6128 2 
423 3 2524 2 6654 2 
424 3 3199 3 6660 2 
425 3 3200 2 6673 2 
426 4 3223 1 6738 2 
458 1 3231 1 6741 2 
463 3 3238 1 6778 2 
464 2 3261 3 6784 3 
472 1 3262 3 6785 3 
485 1 3263 4 6786 2 
489 1 3283 1 7458 3 
491 1 3802 1 7459 3 
500 3 3810 1 7460 3 
501 2 3823 2 7461 2 
514 1 3872 1 7491 1 
524 1 3890 1 7504 4 
528 1 3910 1 7549 1 
876 4 3942 3 7552 1 
892 1 3943 3 7593 1 
933 1 3944 4 7994 2 
951 1 3947 3 8034 4 
971 1 3948 2 8037 2 
975 1 4574 4 8069 2 
976 1 4581 1 8080 2 
985 1 4605 1 8307 1 
1008 4 4610 1 8332 3 
1029 1 4641 3 8990 1 
1041 3 4642 3 9011 1 
1042 3 4643 2 9040 1 
1043 3 4644 2 9050 3 
1044 3 5070 2 9051 3 
1045 3 5103 2 9073 3 
1046 3 5136 2 9074 3 
1047 3 5167 2 9075 3 
1048 3 5171 4 9076 3 
1081 1 5372 2 9077 2 
1718 4 5375 2 9087 1 
1726 1 5410 3 9113 1 
1742 1 5411 3 9152 1 
1750 3 5412 2 9186 1 
1751 3 5430 2 9610 2 
1752 4 6031 1 9622 2 
1762 1 6037 3 9623 2 
2156 2 6038 2 9638 2 
2159 4 6071 1 9644 2 
2425 2 6074 1 9675 3 
2433 2 6087 3 9676 4 
2438 2 6088 3 9714 2 
2467 2 6089 3   
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Four Occupants


Minute of 
Week 


Flow 
(Gallons) 


Minute 
of Week 


Flow 
(Gallons)


Minute 
of Week 


Flow 
(Gallons)


Minute 
of Week 


Flow 
(Gallons) 


271 4 2432 2 6034 1 9100 3 
292 1 2439 3 6073 3 9101 3 
299 1 2440 4 6074 4 9102 3 
308 1 2449 2 6104 1 9103 3 
317 1 3161 3 6106 1 9104 3 
319 1 3162 3 6114 1 9105 3 
325 1 3178 1 6121 3 9106 3 
329 1 3183 1 6122 3 9107 3 
347 4 3203 3 6123 3 9108 3 
348 3 3204 3 6124 3 9109 3 
349 3 3205 3 6125 3 9110 2 
350 3 3206 3 6126 3 9114 2 
351 3 3207 3 6127 3 9134 2 
352 3 3208 3 6157 1 9486 1 
353 3 3209 4 6634 2 9517 1 
354 3 3213 1 6689 2 9520 4 
355 3 3231 1 6696 2 9525 1 
873 1 3244 1 6713 3 9572 1 
884 3 3748 1 6714 2 9584 1 
885 3 3754 3 6732 2 9591 1 
894 1 3755 3 6736 2 9617 1 
905 1 3756 4 6751 2 9626 3 
930 3 3764 3 7506 1 9627 3 
931 3 3765 3 7542 3 9628 3 
932 3 3800 1 7543 3 9629 3 
933 4 3805 1 7582 1 9667 4 
941 1 3821 1 7607 1   
953 1 3851 1 7611 3   
971 1 3858 1 7612 3   
1035 1 4571 3 7613 3   
1714 3 4572 3 7614 3   
1715 3 4573 3 7615 3   
1716 3 4574 3 7616 3   
1717 3 4575 3 7620 1   
1718 3 4576 3 7639 1   
1719 2 4577 3 7963 2   
1728 1 4613 1 7978 2   
1741 1 4628 1 7985 2   
1746 1 4634 1 7996 2   
1771 3 4679 1 8001 3   
1772 2 4685 3 8002 3   
2133 2 4686 3 8007 2   
2148 2 5050 3 8314 3   
2156 3 5084 2 9010 4   
2157 2 5339 2 9024 2   
2169 2 5361 2 9055 4   
2352 2 5362 2 9058 2   
2378 2 5389 3 9061 2   
2391 2 5390 4 9067 2   
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Five+  Occupants
Minute of 
Week 


Flow 
(Gallons) 


Minute 
of 
Week 


Flow 
(Gallons)


Minute 
of 
Week 


Flow 
(Gallons)


Minute 
of 
Week 


Flow 
(Gallons) 


Minute 
of Week 


Flow 
(Gallons)


337 1 1922 3 3722 3 6450 2 8224 3 
351 3 1923 2 3723 3 6457 2 8225 3 
352 4 1941 3 3724 2 6485 3 8226 3 
386 1 1942 2 4003 3 6486 3 8227 2 
390 1 1945 3 4004 3 6833 1 8233 2 
392 1 1946 3 4034 2 6845 1 8260 2 
416 1 1947 3 4073 2 6859 1 8935 1 
423 3 1948 3 4744 3 6860 1 8949 1 
424 3 1949 3 4745 3 6861 1 8951 3 
425 3 1950 3 4746 3 6896 3 8952 3 
426 3 1951 3 4747 3 6897 4 8953 3 
427 2 1952 4 4748 3 6904 3 8954 3 
432 3 2414 3 4749 3 6905 3 8955 3 
433 3 2415 2 4750 3 6906 3 8956 3 
434 3 2418 1 4751 3 6907 3 8957 3 
435 3 2422 1 4752 4 6908 4 8958 4 
436 2 2427 1 4763 1 6948 1 8970 1 
844 3 2433 1 4796 1 7559 3 8972 1 
845 2 2444 1 4807 1 7560 2 9213 4 
851 3 2464 1 4817 3 7572 1 9226 1 
852 3 2485 3 4818 4 7602 1 9229 3 
853 3 2486 3 4822 1 7605 1 9230 3 
854 2 2487 3 4837 1 7608 1 9231 3 
857 1 2488 3 4927 1 7613 1 9232 2 
858 1 2489 3 5246 4 7638 3 9271 1 
868 1 2490 3 5327 1 7639 3 9279 1 
929 1 2491 3 5331 1 7640 3 9291 1 
950 1 2546 3 5340 1 7641 3 9296 1 
1129 2 2547 2 5360 1 7642 3 9566 3 
1137 3 2567 1 5369 1 7643 2 9567 2 
1138 3 3224 1 5421 3 7644 3 9608 3 
1148 3 3241 1 5422 3 7645 3 9609 2 
1149 3 3246 1 5423 3 7646 3 9619 1 
1150 4 3255 1 5424 3 7647 3 9621 1 
1172 2 3263 3 5425 3 7648 3 9636 1 
1197 2 3264 3 5426 3 7649 2 9644 1 
1773 1 3307 3 5427 3 7654 3 9653 1 
1812 1 3308 3 5428 2 7655 2 9664 1 
1828 1 3309 3 5437 4 7675 1 9679 1 
1855 3 3310 3 6124 1 7724 1 9725 1 
1856 3 3311 2 6129 3 8135 3 9782 3 
1857 3 3349 3 6130 2 8136 2 9783 3 
1858 3 3350 3 6156 1 8147 3 9784 3 
1859 3 3351 3 6167 1 8148 2 9785 3 
1860 3 3352 3 6186 3 8154 2 9786 3 
1861 3 3353 2 6187 3 8182 2 9787 3 
1862 4 3684 2 6188 3 8215 2 9788 3 
1875 1 3686 2 6189 3 8220 3 9789 2 
1892 1 3696 2 6190 3 8221 3   
1902 1 3715 4 6191 3 8222 3   
1919 1 3721 3 6192 3 8223 3   
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Appendix F:  Measuring Tank Heat Loss 


The tank and pipe system heat loss rate is necessary to calculate standby losses, which are 
necessary to compute the heat pump COP.  However, estimating the tank and pipe system heat 
loss rate from field data offered challenges.  In contrast, lab measurements provided 
computations of heat loss rate under much more controlled conditions.  Nevertheless, 
investigation of the field data showed noisy patterns that more or less boiled down to the same 
estimates as derived in the lab.  In light of this, we proceed with the measurements of UA 
(kJ/hour/degree C) from the more controlled lab conditions. 


Theoretically it is possible to estimate the tank and pipe system heat loss rate from the field data 
by finding water draws separated by a somewhat long duration of no added heat.  If the tank is at 
roughly uniform temperature, then the temperature difference between the last delivered water of 
the first draw and the first delivered water of the second draw should inform a UA calculation. 


As an example, consider two water draws one hour apart with no intervening added heat.  The 
difference in temperature between the last outlet measurement of the first draw, and the first 
outlet measurement of the second draw, can be used for a single estimate of the heat loss per 
hour with the usual formula ∆ , using the mass of water in the tank, the heat capacity 
of water, and the observed temperature difference.  Because this is field data, however, nothing 
is that easy.  Instantaneous readings of outlet water temperature are tough to derive, since the 
temperatures “float” in the absence of flow events.  During a draw event, at some point the 
stagnant water in the pipe – which had drifted to a temperature different from that of the internal 
tank water – passes the sensor and the first hot tank water contacts the sensor.  That’s the 
measurement necessary for the UA assessment, but it’s basically impossible to capture.  Discard 
too little of the beginning of the draw and you end up with the pipe system floating temperature; 
discard too much at the beginning of the draw and you may no longer be measuring the water 
temperature from the level of the tank of the outlet water (which is desired for the most fair 
comparison).  Further, the data resolution is only at one minute, so we lack the granularity to 
approach this with finesse and nuance. 


Figure 47 shows a distribution of estimated heat loss rate for the Air Generate ATI water heaters.  
Draws were found separated by at least one hour, with no intermediate added heat.  The last 
recorded temperature from the first draw was compared to the second recorded temperature from 
the second draw (discarding the first minute of the second draw).  The distribution is extremely 
scattered and noisy.  It ultimately clusters around approximately 6 kJ/hr°C (3.2 Btu/hr°F), which 
is essentially identical as the lab measurement for the 66 gallon ATI tank (Larson and Logsdon  
2012a).  In light of these explorations, we decided to proceed using the lab measurements of tank 
heat loss rate for all cases. 
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Figure 47.  Attempted Tank Heat Loss Rate Estimates 
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Appendix G:  Assessing Noise Satisfaction 


Average satisfaction aligns well with the measured decibels in the adjacent room, however, this 
finding needs investigation to determine if it is significant or coincidental.  We took two 
approaches to investigate if and how sound satisfaction varies by make and install parameters: 
the first was a Chi-Squared test of independence in a contingency table of make and satisfaction.  
The second was a cumulative logit regression model. 


Table 28.  Counts of Occupant Satisfaction Selection by Make 


  
Make 


Occupant Satisfaction (1-5)
1 2 3 4 5 Total


Voltex 0 0 10 7 3 20 
ATI 1 0 3 4 7 15 
GeoSpring 0 0 1 5 4 10 
Total 1 0 14 16 14 45 


The number of homeowners selecting each level of noise satisfaction by make is displayed in 
Table 28.  Typically, a Chi-Square test is used to investigate hypotheses of independence in two-
way contingency tables such as this one.  The basic idea is that, under the null hypothesis of no 
relationship between water heater make and occupant noise satisfaction, the counts in the table 
should follow a multinomial distribution with cell probabilities equal to the product of the 
marginal probabilities.  For example, with 16 selections of satisfaction level 4 out of 45 total, and 
20 Voltex water heaters out of 45 total, the expected counts in the Voltex satisfaction 4 cell 
would be 16 * 20 / 45 = 7.1.  The observed number in that cell was 7.  The observed counts and 
the expected counts calculated as such can be combined to develop a statistic with Chi-Square 
distribution in large samples under the null hypothesis of independence14. 


Under such a test of independence between occupant satisfaction and make, the calculated Chi-
Squared statistic was 8.94 on 6 degrees of freedom, which led to a p-value of 0.11.  Due to the 
somewhat small counts, the large sample Chi-Square distribution may be inappropriate, and we 
also computed significance through a resampling type test, which led to a p-value of 0.08.  This 
is a somewhat statistical grey area.  Probably there are actual differences in sound satisfaction 
between HPWH makes, but those differences are small enough to not strongly distinguish 
themselves in a sample of 45 responses. 


In addition to testing for differences in noise satisfaction between makes, we can also investigate 
the effects of the two most obvious aural irritants: volume and duration.  As well as the measured 
decibels of the HPWH in an adjacent room (presumably where the occupants spend time), 
homeowners would logically find a water heater that runs nonstop to be more irritating than one 
that mostly sits idle.  Regression modeling with ordered outcome categories is a bit more 
difficult than with continuous outcome data.  The validity of standard errors and p-values from 
an ordinary linear regression rely on the satisfaction of the constant variance assumption, which 
in general will not apply with categorical data.  One convenient alternative, which often shows 


                                            
14 http://en.wikipedia.org/wiki/Pearson's_chi-squared_test 
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up in social sciences scenarios with this type of ordered survey responses, is a cumulative or 
ordered logit model15. 


Whereas ordinary linear regression models a relationship between a continuous outcome and 
some explanatory variables, an ordered logit model models the logarithm of the odds of 
appearing in the various categories.  The basic form of the model is to presume that the log odds 
of appearing in a one unit higher category are a linear function of some explanatory variables. 


The results of the ordered logit model were baffling.  The estimated effect of an additional hour 
of weekly runtime was about the same as that of an additional decibel: roughly 0.97 fold lower 
odds of selecting a one unit higher satisfaction category.  Neither effect was statistically 
significant, though.  The fit of the model with decibels and runtime was statistically no better 
than simply guessing the average satisfaction level every time.  However, weekly average flow 
was highly associated with occupant sound satisfaction.  A difference of 10 gallons higher in 
weekly flow was associated with .95-fold lower odds of selecting a one unit higher satisfaction 
category.  A 100 gallon higher difference in weekly flow was associated with 0.59-fold lower 
odds of selecting a one unit higher satisfaction category.  The p-value of this association was 
0.005.  Figure 48 shows noise satisfaction and flow.  The relationship clearly declines (this is 
true even without the one homeowner who selected satisfaction of 1).  The figure shows a linear 
fit for presentation – the above statements referred to the output of an ordered logit model, not a 
linear regression model, but it is much easier to visualize a line through the data than visualize 
the odds ratios of the ordered logit model. 


It seems as though flow is only a proxy for runtime, which should be the true causal factor for 
occupant dissatisfaction.  It is not clear why the relationship with the proxy is significant, while 
the actual causal determinant did not significantly explain variation in occupant-reported noise 
satisfaction.  Nevertheless, we believe that these findings suggest at the very least consideration 
of noise and noise mitigation in high occupancy or high flow volume households. 


The effects of volume were not strong enough to achieve significance in a sample of 45 
households, although it is likely that homeowners are less satisfied with noisier units regardless 
of runtime. 


                                            
15 http://en.wikipedia.org/wiki/Ordered_logit 
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Figure 48.  Weekly Flow and Noise Satisfaction 
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1 Executive Summary 


This report is the seventh Market Progress Evaluation Report (MPER) of the Northwest 
Energy Efficiency Alliance’s (NEEA’s) Hospitals and Healthcare (H&H) Initiative. This report 
presents evaluation findings based on a regional phone survey with hospitals facilities 
managers, in-depth telephone interviews with Northwest design and construction firms and 
secondary research on the hospitals energy management trends. The report also includes an 
analysis of 2013 energy savings.  


The H&H Initiative has targeted hospitals and hospital systems that have their headquarters 
in the Pacific Northwest (Idaho, Montana, Oregon and Washington). Historically, the primary 
goal of the Initiative was to have these organizations adopt Strategic Energy Management 
Plans (SEMPs), which can guide long-term changes in business practices and lead to reduced 
energy consumption. Strategic Energy Management (SEM), which includes the development of 
SEMP documents, is a broad organizational commitment to energy management that uses a 
comprehensive set of business tools and practices that enable hospitals to reduce energy 
consumption, maximize resource efficiency and lower costs. NEEA’s Initiative has also 
assisted regional hospitals by providing technical resources, comprehensive website 
materials and a regional energy benchmarking challenge.   


NEEA is completing its transition out of the hospitals market and a key objective for this 
evaluation was to take a snapshot of current market transformation and complete a 
longitudinal analysis compared with the BetterBricks 2010 MPER.  


NEEA’s Initiative has made noteworthy market transformation progress in the past four years.  
In particular, overall adoption of SEM practices, as measured in the phone survey, has 
increased significantly since the 2010 MPER hospitals survey. Adoption of SEM practices in 
the medium and large market segment increased from around 40% to 55% and adoption at 
participating facilities increased from approximately 50% to 76%. SEM practices have been 
adopted by 41% of the market among small and non-participant facilities and close to 50% of 
the total market in the Northwest. NEEA has a formal goal that hospitals representing 25% or 
more of regional beds will be committed to and practicing SEM elements, and NEEA continues to 
exceed this goal.   


Notably, adoption of energy efficiency practices increased among non-participating hospitals 
from 20% in 2010 to 41% in 2014. This result suggests diffusion of NEEA’s Initiative 
principles from participants to the wider market. 
 
Following are some additional key findings from this evaluation:  
 
1. Increases in Overall SEM Penetration scores were driven by growth in the following 


Market Progress Indicators (MPI): Capital Improvements, Contracts with Suppliers, 
Mobilizing the Organization, and Strategic Leadership. Among participant facilities the 
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increase in these MPIs ranged from 15% (Capital Improvements) to 55% (Strategic 
Leadership). 


2. SEMPs are in place at half the hospitals in the total market (small, medium and 
large). Fifty percent of the total hospital beds in the market are covered by an energy plan. 
Sixty-six percent of participating hospital beds are covered by an energy plan. 


3. Eighty-seven percent of hospitals have seen an improvement in the energy 
performance of their buildings in the last 3 years. Ninety six percent of participating 
hospitals and 71% of non-participating hospitals reported improvements in energy 
performance.   


4. Life Cycle Cost Analysis (LCCA) is common practice among participant hospitals. 
Sixty five percent of participant hospitals report having made investment decisions based 
on LCCA and the remaining 35% plan to do so in the future. 


5. Hospitals are changing their delivery approaches to provide more efficient, higher 
quality, integrated clinical care at lower overall cost. Medical practices are trending 
toward shorter hospital stays and more outpatient care. This could lead to lower net 
energy usage across the healthcare sector. Under the value based model hospitals 
executives may be more open to exploring energy efficient design, (lower cost) capital 
projects and technologies, including Energy Management Information Systems, at the 
facilities level. Twelve of the fourteen design and energy management professionals we 
interviewed believe that energy management in the Northwest will increase over the next 
five years. 


6. Continuing barriers to SEM include:  
 Decreasing hospital revenue streams and limited capital availability 
 Lack of executive level commitment at some hospitals 
 High levels of risk aversion and perceptions that energy efficient changes can introduce 


risks to patient outcomes and operational reliability 
 Perceived high opportunity costs – i.e., funds could be better spent on revenue 


generating equipment that could have a greater impact on bottom line profits  
 
Recommendations: 
NEEA’s ongoing involvement will be limited to monitoring and tracking activities to assess the 
progress of SEM and energy efficiency practices. To support these monitoring and tracking 
activities we recommend the following: 
 
1. Conduct targeted research on overcoming specific barriers identified in this MPER to 


mitigate the impact of these barriers on future SEM adoption and diffusion.   
2. Conduct periodic focused phone surveys with hospital staff similar to the survey 


conducted for this MPER to monitor Market Performance Indicators over time.  
3. Conduct periodic interviews with utility staff to monitor the progress of utility SEM 


programs. 
4. Continue to work with participating hospitals to gather energy savings data to track long-


term energy impacts of SEM. 
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2 Introduction 


2.1 Initiative Overview  


This report is the seventh Market Progress Evaluation Report (MPER) of the Northwest 
Energy Efficiency Alliance’s (NEEA’s) Hospitals and Healthcare Initiative. NEEA is supported 
by and works in collaboration with the Bonneville Power Administration (BPA), the Energy 
Trust of Oregon and more than 100 Northwest utilities on behalf of more than 12 million 
energy consumers. NEEA uses the market power of the region to accelerate the innovation 
and adoption of energy-efficient products, services and practices.  
 
Strategic Energy Management (SEM) is an organizational commitment to energy management 
that uses a comprehensive set of business tools and practices that enable hospitals to reduce 
energy consumption, maximize resource efficiency and lower costs. The Initiative began in 
2002 with a focus on working with a select number of hospital systems in the region. Market 
Specialists in each state, supported by a team of technical specialists, identified target hospital 
accounts and worked with them to develop, adopt, and implement Strategic Energy 
Management Plans (SEMP) for improved energy management.  The definition of SEM evolved 
since the Initiative began and was codified in 2011 by the release of ISO 50001:2011 Energy 
Management System standard. For the purposes of conducting longitudinal evaluation studies 
NEEA has continued to use the Hospitals and Healthcare Initiative definition of SEM and the 
related SEMP.  NEEA considers hospitals to have an adopted SEMP if the hospitals meet four 
of the following six requirements:  


1. There is a written SEMP to reduce building energy use1 
2. The plan includes numeric goals for energy savings or use 
3. The plan includes a timeline 
4. The plan includes a budget 
5. The plan is authorized by senior management 
6. Senior management receives updates on plan achievements. 


  
In addition to directly helping hospitals to develop SEMPs, NEEA’s BetterBricks website has 
included technical tools for SEM planning and implementation, case studies, published articles 
by SEM experts and recordings of regional Peer Technical Forums. NEEA also collaborated 
with the American Society for Healthcare Engineering (ASHE) Region 10 to recruit and 
support hospitals across the region in adopting energy accounting and benchmarking 
practices (i.e., the E2C Energy Efficiency Challenge). Moreover, NEEA has co-funded Resource 


                                                        
1 The terms “SEMP” and “SEM” appear throughout this document. SEMP refers to planning documents created by 
healthcare institutions that provide goals and guidance to achieve improved energy management practices.  SEM 
is an organizational commitment and set of actions undertaken by those institutions to improve and sustain 
energy management best practices. Having a SEMP is just one component of broader SEM practices. 
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Conservation Managers (RCM’s) at participant hospitals to implement SEMPs and champion 
energy efficiency projects, and co-funded consultant studies at some hospitals for project 
development, prioritization and savings estimating. The sixth MPER for this Initiative, 
available on NEEA’s website, provides additional details about these interventions and 
informational tools. 
 
The logic model that has historically guided NEEA’s activities for the Initiative is presented in 
Figure 1, and reflects the short and long-term goals from various activity-outcome linkages.2 
Notably, NEEA is completing its transition out of the hospitals SEM market, since significant 
market transformation has been documented in past MPERs for the Initiative. Some of the 
things that NEEA has done to facilitate the transition include: 


 Created a group of Northwest utility advocates to act as SEM resources after NEEA’s 
market exit; 


 Supported ASHE’s Sustainability Roadmap for Hospitals website and Energy to Care 
Campaign; 


 Authored a comprehensive page white paper documenting the Initiative’s legacy of 
market interventions;  


 Developed utility-specific account briefs documenting hospital customers’ SEM 
accomplishments (to build upon going forward);  


 Developed Memorandums of Understanding (MOUs) with key regional hospitals to 
maintain relationships for new NEEA initiatives and obtain information about future 
SEM projects; and 


 Updated the BetterBricks website with SEM tools and materials.  


With this context, some of the key objectives for this evaluation were to:  


1. Document the current status of market transformation in the Northwest, as NEEA 
transitions to monitoring and tracking; 


2. Document the services that leading design and construction and energy management 
firms are providing to their regional hospitals clients; 


3. Document specific SEM activities that hospital are doing; and 


4. Document current SEM implementation trends and challenges in the region, including 
how changing business models are likely to impact future energy consumption.  


 
 


                                                        
2 For past results on these goals, refer to the 2010 BetterBricks Market Progress Evaluation Report (December 
22, 2010) completed by the Research Into Action evaluation team. 
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Figure 1: Hospitals and Healthcare Initiative Logic Model 


 


BetterBricks Hospitals Initiative Logic Model 
Goal: Regional Hospitals Implement Strategic Energy Management Plans (SEMPs) that Yield  


Energy Efficiency Improvements 


The hospital market lacks:  
 


 
 


 


!  Awareness of how EE 
directly supports 


mission-critical goals 


(business case).  


 


!  Staff & money to 
identify & implement EE 


opportunities 


 


!  Knowledge, expertise, 


& market-based 
services to identify & 


implement EE 


opportunities 


 
 


Architects, engineers, & 
service contractors lack: 


 


•  Expertise & services 
to meet hospital EE 


needs 


Situation 


 


 


INTERVENTION 


 


 


ACTIVITIES 


 


 


MARKET EFFECTS 


 


Short-Term               Long-Term 


Initially provide direct  
support & eventually 


create market-based 
business consulting 


services (& technical 


support) to: 
 


•  Enable facility 


managers (FMs) to 
make case to execs, 


develop SEMP & get 
exec  to commit staff & 


funds to SEMP  


 
•  Enable hosp to train 
staff & contract for 


services to implement 
SEMP for long-term 


EE practice change 


• Spread the word 


 


 
 
Coordinate with BB 


Cross-Cutting Markets 
to build D&C and 


service contractor 


skills and services 


Develop info & tools on 
case for EE & SEMP 


 
Direct 1-on-1 business 
advisory support to target 


accounts on bus. case & 


SEMP development. 


 


1-on-1 advisory support 


on implementation 


 
Transition bus. advisory 


support over time to 


market-based service 


 


Education & training (all 
target audiences) 


 


Spread word through 


associations, summit(s); 


BB website; publications 
 


 


Direct assistance 


 


Education & training 


Executives & facility 
managers in targeted 


accounts understand 


how EE directly 


supports mission-
critical goals 


 


Targeted accounts 


develop SEMPs & 


commit the staff & $ 


to implement. 
 


Targeted accounts 


implement & achieve 


long-term practice 


change & EE. 
 


 


 


 


 
 


A&Es & service 


contractors develop 


expertise & services 


to meet hospital EE 
needs 


 


Strategy 
Target 


Audience 


 
 
 


Hospital execs, 
facility managers 


 


 


 
Staff responsible 


for strategic & 


tactical SEMP 
implementation 


 


 
 


 
 


Hospital & utility 


execs, hosp facility 
managers, A&Es & 


service contractors 


 


 


 


Design & 


Construction and 
O&M 


Professionals 


Hospital market 
understands how 


business case 


for EE 


 
Hospital market 


makes EE part of 


culture and 


every-day 


business 


decisions; SEMP 
is vehicle 


 


Business 


advisory support 


becomes market-
based 


 


Utilities & assoc. 


promote SEMP 


 
 


A&Es, contrac-


tors regularly 


provide services 


to meet hospital 
EE needs 


Activity Indicators Market Progress Indicators 


Performance Metrics 


IMPACTS 


 


 


kWh 
Savings 


 


 


 
 


 


 


 


kWh 


Savings 


Long-Term 


kWh 


Savings 


S
U


P
P


L
Y


 
D


E
M


A
N


D
 


Process Evaluation and Analysis 


Process Analysis 


Tracking & Evaluation 







 


Evergreen Economics    Page 4   


3 Evaluation Tasks 


3.1 Market Characterization 


For this task, we researched secondary data sources and publications to document trends in 
hospitals Energy Management and Information Systems, hospitals energy consumption by 
end use and emerging hospitals business model changes, which could affect energy 
consumption.   


3.2 In-depth Interviews 


Evergreen Economics conducted fourteen in-depth interviews with design and construction, 
and energy management professionals. The interviews focused on multiple topics, including:  
services offered to implement energy management and energy efficient design/construction, 
client perceptions of energy efficiency and SEM, market barriers to SEM adoption and 
persistence, perceived best energy management practices, and qualitative forecasts of future 
SEM adoption. Appendix A includes the interview guide used in this evaluation.  


3.3 Northwest Hospitals Phone Survey 


The Evergreen team completed 32 comprehensive phone surveys with facilities staff 
responsible for managing 54 hospitals, including several of the region’s largest hospitals and 
hospital systems. A key goal of the survey was to benchmark progress against several Market 
Performance Indicators (MPIs) last measured in the 2010 MPER, including practices related 
to: building operations, capital improvements, life cycle costs analysis, design practices, 
strategic leadership, staff training and contracting with suppliers. Evergreen incorporated the 
questions from the 2010 MPER survey instrument that provided information for these metrics 
and replicated the question-weighting scheme. We also included additional questions to 
explore issues and topics illuminated during the aforementioned in-depth interviews. 
Appendix C includes the survey instrument used in the evaluation. 


3.4 2013 Savings Validation 


Our team reviewed project documentation provided by NEEA, the utilities and staff at 
participating hospitals to verify that methods used to derive savings claims were reasonable 
and that savings and rebate amounts were consistent between NEEA and project data 
providers.  
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4 Market Characterization 


For MPER6 Evergreen used multiple data sources to characterize the Northwest H&H market, 
focusing on the number of facilities/beds in the market, construction and consolidation 
trends, and demand for SEM at the national level. For MPER7 we focused on the following 
three topics: 


 Energy Management and Information Systems use among hospitals 
 Hospitals energy consumption by end use 
 Emerging hospitals business model changes that may affect energy consumption 


4.1 Energy Management and Information Systems 


Energy Management Information Systems (EMIS) are software applications that acquire, 
store, analyze and display building energy use and system data. EMIS are distinct from, but 
can be integrated with, Building Automation Systems (BAS), which control energy using 
technologies in a facility. While BAS are commonplace in many facilities, fewer hospitals have 
EMIS. 


Figure 2 below presents results from the 2011 Hospitals Energy Management Survey by 
Health Facilities Management, the American Society for Healthcare Engineering and the 
American Hospital Association about the prevalence of BAS.3 More than half of all respondents 
reported having at least one of five building automation systems, for air handlers, variable-
frequency drives on pumps/fans, chiller plant optimization, fan/pump speed and boilers. 
According to the 2011 Hospitals Energy Management survey, all BAS have increased since the 
2006 survey.  


                                                        
3http://www.hfmmagazine.com/hfmmagazine/jsp/articledisplay.jsp?dcrpath=HFMMAGAZINE/Article/data/07J
UL2011/0711HFM_FEA_CoverStory&domain=HFMMAGAZINE 
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Figure 2: Building Automation Systems Used in U.S. Healthcare Facilities   


 


Source: 2011 Hospitals Energy Management Survey by Health Facilities Management, the American Society for 
Healthcare Engineering and the American Hospital Association 


The 2011 Energy Efficiency Indicator (EEI) Healthcare Survey, administered by the Johnson 
Controls Institute for Building Efficiency (with others) found the following with regards to 
data collection and the presence of EMIS: 4 


 82% of hospitals reported measuring and recording energy consumption data on at 
least a monthly basis. 


 48% of hospitals reported reviewing and analyzing energy consumption data on at 
least a monthly basis. 


 16% of respondents had adopted smart grid or smart building technology. 
 When given a list of 12 on-site technologies, 33% of respondents indicated that they 


thought smart building technology such as EMIS would see the greatest level of 
adoption over the next decade. Only two technologies ranked higher among hospital 


                                                        
4 http://www.institutebe.com/Energy-Efficiency-Indicator/Energy-Efficiency-Indicator-2011-EEI-
Healthcare.aspx 
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respondents - lighting technologies and advanced building materials. 
 


The results above indicate that while healthcare facilities have not adopted EMIS at the same 
frequency as BAS, there is a trend toward greater adoption of EMIS. The results also indicate 
that while healthcare facilities are commonly collecting energy consumption data, they are not 
always following through with analysis of this information, suggesting that where data is 
being collected, either through EMIS or other means, it is being underutilized.  


These results are partly supported by information we heard during our interviews with NEEA 
staff and contractors, and participating hospitals in MPER6. One NEEA staff member noted 
that most facilities will have BAS but EMIS is not as common. Another noted that while there 
has been an increase in the use of EPA Portfolio Manager for energy use benchmarking, there 
has not been significant growth in adoption of EMIS such as Energy Expert in the Northwest. 
One last staff member noted that where EMIS are installed hospitals are unsure how to 
integrate them with their energy management practices. 


In MPER 6 Evergreen asked facility managers at six participating hospitals what energy 
management systems they had in place. Of the six hospitals, four had a formal EMIS. 


 


4.2 Hospital Energy Consumption by End Use 


There is limited aggregate energy end use information available for the healthcare industry, 
making it difficult to assess longitudinal trends in end use energy consumption. At the 
national level, energy use information is available through the Commercial Building Energy 
Consumption Survey (CBECS).5 The most recent CBECS end use data for the healthcare 
industry comes from 2003. Table 1 below presents the proportion of energy used by nine end 
uses across hospitals in the United States. 


                                                        
5 2003 Commercial Building Energy Consumption Survey (CBECS). 
http://www.eia.gov/consumption/commercial/data/2003/ 
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Table 1: Proportion of Energy Consumption by End Use 


End Use % of 
Total 


% of 
Electricity 


% of Gas 


Space Heating 37% 2% 50% 


Water Heating 19% 1% 35% 


Lighting 16% 42% 0% 


Ventilation 8% 21% 0% 


Cooling 7% 14% 0% 


Other 
Cooking 


7% 
2% 


12% 
1% 


10% 
4% 


Office Equipment 2% 5% 0% 


Refrigeration 1% 2% 0% 


Source: 2003 CBECS 


The three highest energy consumers in hospitals are space heating (37%), water heating 
(19%) and lighting (16%). The three highest electricity-consuming end uses are lighting 
(42%), ventilation (21%) and cooling (14%). Half of the natural gas consumption in hospitals 
is accounted for by space heating, with water heating being the next highest gas consuming 
end use. The 2003 CBECS reports that overall fuel use is split between 45% electricity and 
55% fossil fuels, mainly natural gas. 


At the regional level, the 2010 Targeting 100! Report produced by the Integrated Design Labs 
at the University of Washington used a database of 11 hospitals developed by NEEA to assess 
hospital end use consumption.6 This report documents similar results to the 2003 CBECS: 


 The fuel use split in Northwest hospitals tends to be 40% electricity and 60% fossil 
fuel. 


 Space heating accounts for 40% of energy use, domestic hot water accounts for 15% of 
energy use, and building fans and pumps account for 16% of energy use. 


 
While lack of available data makes it difficult to assess longitudinal trends in end use energy 
consumption, a benchmarking study conducted by the National Renewable Energy Laboratory 
suggests that a 50% reduction in energy consumption by large hospitals is achievable by 
focusing on energy design measures including: 7 


 Reduced lighting power densities.  


                                                        
6 Targeting 100! Envisioning the High Performance Hospital: Implications for a New, Low Energy, High Performance 
Prototype. 2010. University of Washington’s Integrated Design Lab. http://idlseattle.com/t100/TOL_DWN.php 


7 Large Hospital 50% Energy Savings: Technical Support Document. 2010. National Renewable Energy Laboratory. 
http://www.nrel.gov/docs/fy10osti/47867.pdf. 
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 Daylight sensors in applicable perimeter zones.  
 Occupancy sensors in applicable zones.  
 A multi-zone variable air volume dedicated outdoor air system with zone-level water-


to-air heat pumps. The heat pumps share a common condenser loop whose 
temperature is maintained though the use of a chiller and boiler.  


 High-efficiency chillers, boilers, and water heaters.  
 Demand controlled ventilation.  
 More efficient pumps.  
 Integration of subsystems to achieve whole-building performance.  


4.3 Hospitals Business Model Changes and Energy Consumption 


The healthcare industry currently faces many economic, demographic, regulatory and 
technological changes leading to calls for new management strategies to address these 
challenges. A 2012 study conducted by KPMG suggested that these changes will require 
healthcare organizations to “do better with less, to improve quality and to manage margins on 
less revenue.”8 A common theme arising in strategic business model discussions is a transition 
from volume-based models to value based healthcare delivery models. That is, a transition 
from more traditional fee for service revenue models to revenue models based on better 
quality outcomes and affordable prices. KPMG highlights as a key conclusion from their study 
that “the critical task facing the healthcare system is to transform care delivery in support of 
higher performance at lower cost. This will require improved clinical integration with next-
generation information technology and the sophisticated redesign of care.”  
 
How a transition from volume to value based strategies in healthcare will affect energy 
consumption is not explicitly discussed in the management strategy studies available, 
however we can speculate on what these changes may mean for energy consumption. A shift 
from a volume based model to a value based model where the emphasis is on providing 
quality care with fewer resources represents a philosophical shift that is likely to be more 
aligned with ideas of efficiency and sustainability. Under the value based model hospitals are 
going to be focused on developing leaner processes and finding ways to reduce costs, meaning 
that executive staff may be more open to exploring energy efficiency opportunities at the 
facilities level. Lastly, the value-based model emphasizes the need for integrated information 
technology systems, which may lead to a greater acceptance and understanding of BAS and 
EMIS at the facilities level.   
  


                                                        
8 Transforming Healthcare: From Volume to Value. 2012. KPMG Healthcare & Pharmaceuticals. 
http://www.kpmg.com/th/en/issuesandinsights/articlespublications/pages/transforming-healthcare-from-volume-to-
value.aspx 
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5 Market Actor Interviews  


Evergreen Economics conducted fourteen in-depth interviews with design and construction, 
and energy management professionals. The interviews took place during April and May 2014. 
The key objectives of these interviews were to: 


 Identify services offered to promote and implement energy management and energy 
efficient design and construction practices 


 Assess hospital client perceptions of energy efficiency and SEM 
 Identify market barriers to energy management adoption and persistence 
 Detail perceived competition to SEM – e.g., LEED, ENERGY STAR buildings 
 Inventory perceived best energy management practices 
 Develop forecasts of future SEM adoption  
 Understand interactions with NEEA and utilities  
 Identify desires for additional tools and information from NEEA 
 Identify potential areas of inquiry for the hospital staff phone survey task 


Key Findings: 


 All of the interviewed firms consider energy efficient design and energy management 
to be important client services. 


 Facilities and operations staffs typically consider energy efficiency to be a high priority, 
but energy efficiency is a lower priority at the executive level. Energy efficiency is a 
higher priority at facilities where there is an identifiable “energy champion.” 


 Energy efficiency is a higher priority at facilities where the C-suite views energy 
efficiency as a cost effective way to reduce their overall operating expenses. 


 Eight of the nine interviewed design and construction professionals are aware of and 
promote the ASHRAE guideline reducing required outside air in non-surgical areas. 


 All interviewed design and construction professionals link improved patient outcomes 
with improved daylighting and natural ventilation in their promotion of energy 
efficient design and energy management. However there was some skepticism about 
the validity of these claims among the interviewees. 


 The majority of interviewees are seeing more consideration and implementation of 
EMIS, although there are still barriers to EMIS adoption and optimal use including high 
costs and lack of expertise. 


 Several interviewees have successfully used life cycle cost analysis in bidding on 
hospitals projects, however in general hospitals are still primarily focused on initial 
costs. 


 All design and construction professionals were aware of Integrated Design for High 
Performance9, and most had participated in an Integrated Design project for new 


                                                        
9 Evergreen defined Integrated Design for High Performance as an iterative whole-building process that takes into 
account the interactive effects of two or more building systems (e.g., lighting, heating, cooling, envelope, etc.) to 
maximize energy efficiency. 


 







 


Evergreen Economics    Page 11   


construction. Several mentioned that Integrated Design was an important part of all 
their projects. 


 
Some of the most frequently mentioned barriers to energy management adoption include: 
 Limited capital availability  
 Lack of understanding of savings potential  
 Lack of executive level commitment  
 Perception that energy costs are sunk costs 
 High level of risk aversion within hospitals and perception that energy efficient 


changes introduce risks to patient outcomes and operational reliability 
 Low priority on efficient building programs and certifications, since most hospitals are 


unclear on how they add value to their organization 
 Cost control trends may lead to reduced capital projects and increased hospitals 


construction by developers rather than hospitals, with lower attention to energy 
efficiency. (Cost control trends may also increase interest in no-cost improvements and 
operations and maintenance opportunities.) 


5.1 Interviewee Role and Firm Details 


Evergreen interviewed fourteen design and construction, and energy management 
professionals including architects, engineers, and energy management consultants. All 
interviewees held senior level positions in their organizations, and most were company 
Principals. The architects and engineers worked for firms with significant experience in the 
healthcare industry (30% – 60% of their client base), and several interviewees specialized in 
healthcare services. Energy management consultants we spoke with had less exposure to the 
healthcare industry and in some cases had not worked with hospitals specifically, but had 
strong knowledge of energy management practices in general. We also conducted one 
interview with a health design specialist with broad experience in energy efficient design of 
healthcare facilities. Table 1 below details the number of interviewees by profession. 


Table 2: Count of Interviewees by Profession 


Category 
Desired Number of 


Completes 
Number of 


Interviewees 


Architecture 5 5 


Engineering 5 4 


Energy Management 4 4 


Other 1 1 
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Table 3 presents the number of individual hospitals and hospital systems served by the 
interviewees in the past two years across the four-state Northwest region. Where hospital 
systems are noted, multiple campuses were served. Several firms we spoke with work with 
hospitals in other U.S. regions and internationally. 


Table 3: Hospitals Served by Interviewed Firms by State in the Previous Two Years 


State Number of Hospitals / Hospital Systems Served 


Idaho 
1 Hospital 


2 Hospital Systems 


Oregon 
4 Hospitals 


4 Hospital Systems 


Montana 1 Hospital 


Washington 
9 Hospitals 


4 Hospital Systems 


 


In addition to hospitals, the interviewees’ firms also serve clients in other sectors and 
industries including: government, education, manufacturing, science and technology, 
corporate offices, sport, hotels and restaurants. 


5.2 Promotion of Energy Efficiency and Energy Management 


Energy efficient design and energy management were important to all of the firms we 
interviewed. All interviewees stated that they actively promote energy efficient building 
design and energy management to their clients. Evergreen asked the interviewees what 
specific energy efficiency or energy management services or assistance they provide to their 
clients. A summary of the services provided by each group follows: 


Architect Firms 


 Energy efficient design for new construction 


 Energy efficient design for renovations and expansions 


 Master planning, including energy master plan development 


 Design and construction administration, including equipment and materials 


procurement 


 Identification and coordination of utility rebate and incentive programs and 


certifications 


Engineering Firms 


 Mechanical and electrical engineering services 


 Energy efficient building and systems design 


 Building commissioning and retro-commissioning 


 Energy master plan development 
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 Energy management assistance including  


o Energy audits 


o Pre and post occupancy energy use modeling  


o Identification and prioritization of energy savings opportunities 


o Identification and coordination of utility rebate and incentive programs and 


certifications 


Energy Management Consultants 


 Strategic Energy Management services 


o Engaging with staff to gauge commitment 


o Organizational and technical assessment and energy audit services 


o Energy management planning services including performance metric, action 


plan and internal energy policy development 


o Implementation assistance 


o Evaluation services 


 Energy data analysis and performance tracking 


 Internal and external marketing assistance 


 Training and technical assistance 


 Identification and coordination of utility rebate and incentive programs and 


certifications 


Architects and engineers noted that there is not a lot of variation in the general services they 
provide, although there are differences in the specific design elements and services across 
hospitals as each facility is unique. One energy management consulting firm offers both “one-
on-one” SEM services as well as services through a “cohort” model of SEM service delivery. 


5.3 Hospital Perceptions of Energy Efficiency 


Reported perceptions of energy efficiency in hospitals varied somewhat across the 
interviewees from one architect who reported that for his clients, energy efficiency was taken 
very seriously, to two interviewees who reported that energy efficiency has “fallen off the 
radar.” In general, interviewees reported that hospitals are aware of energy efficiency but the 
level of awareness and the priority of energy efficiency vary between hospitals and within 
hospitals. Common themes and key findings across the interviewees were: 


 Facilities and operations staffs are often very aware of energy efficiency and recognize 
it as a high priority, but energy efficiency is a lower priority at the executive level. 


 In some cases facilities staff are less receptive to energy efficiency because it places an 
additional burden on them, they are wary of complex systems and get blamed for 
failures, while the credit for savings is attributed to management. 
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 Energy efficiency is lower on the list of hospital priorities behind patient care, comfort 
and satisfaction, modernization of medical facilities, functionality, operational 
efficiency, staffing and cost containment.  


 Energy efficiency is a higher priority in facilities where there is an identifiable “energy 
champion” among the staff. 


 Energy efficiency is a higher priority at facilities where the C-suite view energy 
efficiency as a cost effective way to reduce their overall operating expenses.  


 Energy efficiency garners attention in the planning and design phases of a project, but 
is a lower priority when it comes to committing capital to energy efficiency in the 
construction and commissioning phases.  


 Some hospitals believe that energy efficiency comes with financial or operational risk. 
Some hospitals perceive high opportunity costs, for example, funds could be better 
spent on revenue generating devices that could have a greater impact on the bottom 
line. Operational risks include infection control and broader patient outcome concerns. 


 Concerns about revenue reduction mean that many hospitals are trying to find areas to 
save money and are turning to energy efficiency as a way to reduce costs.  


 One interviewee reported that a certain level of energy efficiency has become 
ingrained in hospital culture, but there is little perceived need or desire to exceed this 
level of efficiency. 


 
As a follow up question, we asked interviewees to compare perceptions of energy efficiency 
among their healthcare clients to perception in other client sectors. Of the nine respondents to 
this question, three believed that energy efficiency was a higher priority for hospitals, while 
four stated energy efficiency was a lower priority for hospitals. Two interviewees stated that 
hospitals fell somewhere in the middle of the spectrum.  
 
Reasons provided for lower priority in hospitals included: 


 Uncertainty in the healthcare industry about revenue streams 
 Concerns about patient care and reliability 
 Healthcare as an industry is often slower to adopt new technologies due to greater 


bureaucracy and code restrictions  
 
Reasons provided for higher priority in hospitals included: 


 Hospitals are very high energy users so there is greater incremental benefit to energy 
efficiency 


 Hospital staffs are more aware of energy efficient design concepts and therefore more 
willing to adopt 


 Hospitals have more opportunities to implement energy efficiency than other sectors, 
particularly with regard to building envelope and air comfort delivery. 


5.4 Energy Efficient Design and Management Practices 


ASHRAE Guideline Reducing Required Outside Air in Non-surgical Areas 
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Four of the five architects were aware of the new guideline and were actively discussing the 
guideline with their clients although only one mentioned that they were implementing the 
guideline. One architect mentioned that they need support in working with infection control 
officers to develop more research on the appropriateness of the guideline. All four of the 
engineers we spoke with were aware of the guideline and were implementing it with their 
clients. Only one of the four energy management consultants was aware of the new guideline. 
 
Improved Daylighting and Natural Ventilation 
We asked if the interviewees’ firms linked improved patient outcomes with improved 
daylighting and natural ventilation in their promotion of energy efficient design and energy 
management. Aside from two energy management consultants who had limited exposure to 
the healthcare industry, all respondents were aware of these benefits and promoted them to 
varying degrees. The respondents also raised the following points about this issue: 


 Several respondents were not completely confident in the claims of improved patient 
outcomes attributable to these designs and noted that some physicians were skeptical 
of the studies. They felt that more research was needed.  


 Many hospitals are averse to natural ventilation as it has the potential to introduce 
contaminants from outside air, which can be problematic for some patients and there 
is not complete control over airflow between areas of hospitals. 


 Some respondents stated that natural ventilation is only feasible now for public areas 
of facilities and not in patient areas. Reasons for this are health department codes, staff 
reluctance to implement new systems, and concerns about patient outcomes. 


 
Prevalence of Energy Management Information Systems (EMIS) 
Most interviewees stated that they are seeing more consideration and implementation of 
EMIS. Many interviewees noted that hospitals are doing a good job benchmarking energy 
usage using tools like ENERGY STAR Portfolio Manager and either have or are considering 
implementing an EMIS. However, interviewees listed a number of barriers to EMIS adoption:  


 The high cost of many EMIS limits the ability of smaller facilities to install them. 
 Reluctance to invest in what is seen as a non-revenue generating system with returns 


that are hard to quantify (i.e., the business case is difficult to make). 
 Lack of expertise, willingness and time to optimally implement EMIS. 
 One interviewee noted that the 2011 EPA change in the ENERGY STAR Portfolio 


Manager hospitals comparison group led to reduced scores and frustration at some 
hospitals, and in some cases cancelation of benchmarking.  


 
Adoption of Life Cycle Cost Analysis 
We asked interviewees if, when they are bidding on hospital projects, they estimate initial 
costs only or calculate life cycles. Eight interviewees engage in formal bidding processes. Of 
these, six stated that they engage in some form of life cycle cost analysis in the bidding process 
but that their clients were usually focused on initial costs. Two interviewees stated that all 
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their bids are on an initial cost basis. All interviewees reported that they tried to engage their 
clients in discussions of life cycle costs but it was difficult in many cases to do this.  
 
Familiarity with Integrated Design for High Performance 
All five architects were familiar with Integrated Design for High Performance, with three 
having been involved in an Integrated Design project in the past. All three of these architects 
engage with mechanical engineers and energy modelers early in the Integrated Design 
process. All four engineers we spoke with are aware of Integrated Design and have been 
involved in Integrated Design projects in the past. Each of these engineers mentioned that the 
Integrated Design approach was important to their firm. In every case, they explained that 
they had been involved early in the project timeline.  
 
The interviewees identified the following best practices among their clients: 


 Use of EMIS to monitor systems and identify problems early. However, this interviewee 
noted that there are problems with persistence of EMIS use and staff turnover with this 
practice. 


 Tracking energy consumption data normalized by a patient day variable as well as 
heating and cooling degree-days. 


 Signing on to the Architecture 2030 Challenge10. 
 Setting up a retro-commissioning team to proactively test equipment and develop 


ongoing lists of energy savings opportunities. 
 Installation of heat recovery chillers, exterior solar shading, chilled beams, and ground 


source heat pumps. 
 Operating room turndown of air changes in unoccupied surgery areas. 
 Benchmarking energy consumption with ENERGY STAR Portfolio Manager. 


5.5 Energy Management Barriers  


The interviewees noted the following barriers to energy efficient design and energy 
management adoption within hospitals. 
  
Financial Barriers: 


 Limited capital availability for energy efficiency improvements and new construction 
due to: 


o Decreasing revenue streams. 
o Uncertainty surrounding impacts of the Affordable Care Act. 
o Required investment in expensive electronic medical records systems. 


                                                        
10 The Architecture 2030 Challenge asks the global architectural community to adopt energy consumption and 
emissions targets to achieve a carbon neutrality goal by 2030. More information is available at 
http://www.architecture2030.org/2030_challenge/the_2030_challenge 
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 Lack of knowledge among financial decision makers about the savings potential of 
energy efficiency.  


 Perception that energy costs are sunk costs meaning there is often no imperative at the 
executive level to minimize these costs.  


 Savings from operations and maintenance (O&M) changes are often not returned to 
O&M budgets creating a disincentive and lack of resources for energy efficiency 
adoption at the operations level. 


 
Organizational Barriers: 


 Lack of executive commitment to energy efficiency and general resistance to change. 
 Hospitals are very risk averse and often perceive energy efficient system changes as 


having the potential to introduce risks to patient outcomes and operational reliability. 
 Difficulty communicating energy management goals across all layers of the 


organization. Hospitals have a diverse array of occupants and stakeholders with 
differing priorities and needs, which are often higher priority or at odds with energy 
efficiency. For example, surgeons often want low temperatures in operating rooms, 
and doctors are concerned about the impact of outside air on patient health. 


 Lack of time to give to energy planning in existing facilities. Facilities staff are generally 
in a reactive “fire-fighting” mode and often cannot find time to step back and strategize. 


 Reluctance of facilities and operations staff to promote complex energy efficient 
systems. There is a disincentive for facilities staff to promote these systems because if 
there are problems with the system they carry the burden of blame, whereas if there 
are savings, the credit is attributed to management.  


 Potential for complacency at efficient facilities. One interviewee noted that some 
hospitals might have made progress to the point where the marginal benefits of further 
investment in energy efficiency seem small.  


 
Operational Barriers: 


 Building codes in the healthcare sector will continue to pose a challenge for energy 
efficiency.  


 Facilities staffs have limited time to devote to energy efficiency. 
 Requirements for operational up time make planning for energy retrofits challenging. 


5.6 Energy Management Trends  


Efficient Building Programs and Certifications 
The majority of architects and engineers indicated that efficient building certifications are not 
a high priority for their hospital clients. While hospitals would often like to know how their 
facilities compare with programs such as LEED and ENERGY STAR, they are generally not 
willing to pay the cost for certification, and they are unclear on how certifications add value to 
their business. Several interviewees mentioned that their clients participated in ENERGY 
STAR, but also mentioned that many are disgruntled about the program after recent changes 
to the scoring system. 
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We also asked interviewees if they felt that building certification programs such as LEED and 
ENERGY STAR complement or compete with SEM. Generally, interviewees felt that the 
building certification and SEM were complementary, stating that building certifications were 
beneficial in that they keep awareness of energy efficiency in the fore, help initiate a 
conversation about energy efficiency, provide a way for hospitals to compare themselves 
against the market and provide valuable education and training. However, interviewees also 
noted that in some ways these approaches could be at odds with one another. One consultant 
noted that in some ways LEED is more comprehensive than SEM in that it encompasses water 
and waste management and could therefore be seen more far-reaching than SEM. Another 
noted that there can be a tendency for building owners to see certification as the completion 
of their energy efficiency requirement and therefore be disinclined to take any further action. 
Compounding this are building codes in Washington and Oregon that are already more 
stringent in some cases than the certification programs, making certifications more of a 
formality and again contributing to the impression that the energy efficiency job is done. 
 
Impact of Cost Control Trends and Medical Practice Changes 
We asked the interviewees how emerging cost control trends and changes in medical 
practices might affect hospital design and opportunities for energy efficiency. Interviewees 
noted that cost control trends could: 
 


 Lead to reduced investment in capital projects and new construction. 
 Contribute to a trend of developers constructing new hospitals rather than hospital 


systems, which could lead to less investment in energy efficient design and energy 
efficient technologies. 


 Increase interest in no-cost improvements and operations and maintenance 
opportunities. 


 Increase the number of joint venture projects, as in the collaboration between 
Kaiser Permanente and Legacy at the Salmon Creek Medical Center. 


 
The consensus among the interviewees was that the major trend in healthcare is toward 
conducting medical procedures in outpatient facilities and reducing inpatient time. This trend 
is manifesting in increased construction of medical offices and outpatient clinics. These 
facilities typically have much less intense energy usage. While traditional hospitals will have 
higher levels of energy consumption for each individual patient served, because hospitalized 
patients will tend to be sicker, the net effect is likely to be a reduction in energy consumption 
across the healthcare sector.  
 
Another trend noted by one interviewee was a move toward integrated care teams. Under this 
model private offices are removed, and replaced with staff common areas that are situated 
close to patient rooms. The goal is to reduce the distance between staff and patients and 
minimize the amount of time spent by staff circulating. The impact on energy consumption of 
this trend is not yet known. There may be opportunities for efficiency gains due to shared 
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workspaces but there are also indications that there could be negative impacts on efficiency 
due to increased air circulation. 
 
We also asked interviewees if their hospital clients were outsourcing their energy 
management operations or if they were trending toward in-house energy management. The 
majority of interviewees noted that their clients typically managed their energy operations in-
house with very little outsourcing observed. One interviewee noted that he has seen some 
outsourcing to energy service companies among smaller community hospitals. 
 
All but one interviewee believed that energy management at hospitals in the Northwest would 
increase over the next five years. Reasons given for increasing energy management included: 
 


 Energy efficiency is becoming more “mainstream” 
 Research based evidence that energy efficiency and green building have significant 


non-energy benefits in the healthcare environment 
 Legislation and codes will require hospitals to be more efficient  
 Programs like E2C11 and the 2030 Challenge12 will drive hospitals to energy efficiency 
 Hospitals need to find cost savings and energy efficiency is going to evolve as a “natural 


place” to find savings 


5.7 Interactions with NEEA and Utilities 


Four of the fourteen interviewees had worked directly with NEEA through the BetterBricks or 
the Hospitals and Healthcare Initiative. In one case, NEEA provided assistance in the early 
design phase of some new construction projects.13 The individual felt that it was beneficial to 
have NEEA (in the form of IDL representative or other consultants) represented in the room 
to lend credibility to the design plans. In another case, NEEA had provided funding for 
research into daylighting, ventilation and shading, and collaborated with the firm in 
developing case studies. The remaining interviewees who had worked with NEEA could not 
recall the specific services provided. 


All of the interviewees had coordinated with electric or gas utilities in some way to promote 
energy efficiency. Most of these interactions have been based around securing rebates and 
incentives for energy efficiency. In some cases, utilities have been involved in projects to 
provide assistance with savings calculations. Two consultants are also working with utilities 
outside of the Northwest, and expect more SEM uptake by utilities in general. As traditional 


                                                        
11 The ASHE Energy Efficiency Challenge (E2C) encourages hospitals across the nation to reduce their energy consumption by 
10% or more over a 12-month period. 
12 The 2030 Challenge encourages the architecture and building communities to adopt targets to achieve carbon neutral new 
buildings by 2030. 
13 While individual interviewees may not recall NEEA involvement, NEEA worked closed with 5 projects in the early design 
phase with hospital systems associated with the interviewed firms. 
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incentive programs begin to approach maximum savings utilities will be looking for new ways 
to extract savings from their client base and SEM “will be a part of this conversation.” 


In general, interviewees stated that their firms have sufficient tools and resources to support 
their energy efficiency services. Areas where the interviewees thought that NEEA could 
provide additional assistance include: 


 NEEA could restore recently reduced funding for the Integrated Design Labs (IDL), as 
the IDL provides critical services to help hospitals reach their energy savings targets.  


 NEEA could help develop methods for measuring behavioral savings and work with the 
Regional Technical Forum (RTF) to adopt these methods.14  


 NEEA could develop more case studies, which are a valuable tool for making the 
business case for energy efficiency and management to hospitals executives.  


 Several interviewees would like NEEA’s assistance in directly promoting energy 
management to hospital executives.  


                                                        
14 NEEA is currently working with the RTF to develop savings estimation methods for SEM.  
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6 Northwest Hospitals Phone Survey 


This chapter provides findings from a regional phone survey with hospitals facility managers. 
CIC Research conducted the survey between July 15, 2014 and September 1, 2014. The goal of 
the survey was to gain insights into regional SEM market penetration, trends and 
opportunities and allow comparisons with the 2010 BetterBricks MPER phone survey results.  


6.1 Survey Population 


The survey population was the population of small, medium and large hospitals in the four 
Northwest states tabulated in MPER6. Consistent with the 2010 MPER we defined large 
hospitals as hospitals with 300 beds or more. Medium hospitals are defined as hospitals with 
150 to 299 beds in Oregon and Washington and with 100 to 299 beds in Idaho and Montana. 
In addition, we included a small hospitals segment to gain insight into the development of 
SEM practices among smaller hospitals and increase the pool of potential survey participants. 
We defined small hospitals as hospitals with 50 to 149 beds in Oregon and Washington and 
between 50 and 99 beds in Idaho and Montana. The resulting population contained 133 small, 
medium and large hospitals, which operate approximately 26,500 beds. Table 4 presents the 
hospital population by participation in NEEA’s Initiative and size. 
 


Table 4: Hospital Population by Participation Status and Size 


Status / Size # Facilities # Beds 
Participating   


Large 11 5,264 


Medium 11 1,978 


Small 8 855 


Sub-Total 30 8,097 


Non-Participating   


Large 18 7,209 


Medium 36 7,164 


Small 49 4,015 


Sub-Total 103 18,391 


Total 133 26,488 


 


6.2 Survey Disposition 


Overall, the survey recruitment process was very challenging owing to the busy schedules of 
the targeted facilities managers. CIC contacted each facility contact at least 10 times prior to 
eliminating them from the sample frame. CIC completed 32 interviews with staff responsible 
for managing 54 hospitals. This represents 41% of small, medium and large hospitals in the 
Northwest and 48% of hospital beds. Table 5 shows the distribution of completed phone 
surveys. 
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Table 5: Hospital Survey Disposition by Participant Status and Size 


Status / Size 


Interviews 
Completed 
(Facilities) 


Interviews 
Completed 


(Beds) 
Population 
(Facilities) 


Population 
(Beds) 


% of 
Facilities 


Interviewed 


% of Beds 
Represented 


in 
Interviews 


Participating       


Large 10 4,700 11 5,264 91% 89% 


Medium 6 1,029 11 1,978 55% 52% 


Small 6 631 8 855 75% 74% 
Sub-Total 22 6,360 30 8,097 73% 79% 


Non-Participating       


Large 7 2,690 18 7,209 39% 37% 


Medium 12 2,311 36 7,164 33% 32% 


Small 13 1,280 49 4,015 27% 32% 


Sub-Total 32 6,281 103 18,391 31% 34% 


Total 54 12,641 133 26,488 41% 48% 


 


6.3 Survey Results 


The 2010 MPER developed MPI scores, based on the BetterBricks logic model to measure the 
progress in the market of Initiative best practices. Table 6 presents the proportion of each 
market segment, in terms of beds managed, that has adopted practices associated with the 
Initiative MPIs, compared to the same MPI proportion from the 2010 MPER. 15 It is important 
to note the following about these results: 


 The 2010 MPER surveyed medium and large hospitals only, whereas, Evergreen also 
surveyed small hospitals. Therefore, readers should compare column 1 “2010 Total 
Market (Medium & Large)” with column 2 “2014 Medium & Large Facilities”, rather 
than comparing with the 2014 Total Market in column 7. 


 The 2010 MPER includes two categories for non-participant hospitals, “non-
participant” and “Light Touch”.16 For the current MPER we did not make these 
distinctions. As a result we cannot make comparisons across non-participant 
hospitals sub-groups. 


 The 2010 MPER did not achieve an adequate number of completes to achieve the goal 
of 90/10 confidence/precision, therefore the proportions reported are suggestive 
rather than precise. 


 The 2010 MPER rounded the MPI results to the nearest 5% for ease of interpretation, 
whereas the 2014 results are unrounded.  


                                                        
15 See Appendix C for the question weighting scheme used for this evaluation. 


16 Light Touch hospitals were defined in the 2010 MPER as hospitals with exposure to BetterBricks through the 
website, training events and other outreach but that had not worked closely with BetterBricks. 
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Table 6: Proportion of Market Segment Evidencing MPIs 


MPI 


2010 
Total 


Market 
(Medium 
& Large) 


2014 
Medium 
& Large 
Facilities 


2014 
Small 


Facilities 


2010 
Participant 


Facilities 


2014 
Participant 


Facilities 


2014 Non-
Participant 


Facilities 


2014 
Total 


Market 


 n=35 n=35 n=19 n=22 n=22 n=32 n=54 


Building Operations 70% 58% 51% 95% 85% 46% 55% 
Benchmarking 45% 32% 20% 80% 76% 12% 27% 


Tracking and Reporting 60% 51% 49% 95% 100% 35% 50% 
Energy Performance 


Targets 
70% 61% 52% 85% 66% 55% 58% 


EE Plan 75% 51% 52% 70% 66% 47% 51% 
EE Study 65% 66% 62% 80% 100% 53% 64% 


EE Tune-Up 85% 85% 68% 100% 100% 71% 78% 


Life Cycle Cost Analysis  70% 70% 62% 80% 90% 59% 67% 


Capital Improvements 80% 96% 81% 85% 100% 87% 90% 


Design Practices 60% 63% 46% 65% 77% 50% 56% 
ID Awareness 60% 55% 36% 70% 83% 37% 48% 


ID Modeling 50% 55% 42% 80% 83% 40% 50% 
ID Activities 75% 70% 46% 70% 59% 62% 61% 
ID Features 75% 70% 62% 95% 83% 62% 67% 


Strategic Leadership 50% 53% 39% 35% 91% 34% 48% 
Executive Commitment 70% 58% 36% 60% 100% 34% 50% 


Vision 50% 48% 42% 35% 83% 34% 46% 


Mobilize the Organization 15% 48% 31% 15% 59% 36% 42% 
Communicating 


Expectations 
15% 29% 27% 25% 59% 18% 28% 


Training 20% 59% 33% 15% 59% 46% 49% 


Contracts with Suppliers 40% 40% 20% 35% 59% 24% 32% 


Overall Penetration 40% 55% 41% 50% 76% 41% 50% 


 
In the following sections we highlight key comparisons between MPIs between the 2010 and 
2014 surveys. In addition, we present the results of additional questions that were added to 
the survey to provide more detail on trends and opportunities going forward.  


Overall Penetration 
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The Overall (SEM) Penetration MPI is a weighted score derived from the 7 primary MPIs.17 
Overall penetration of SEM elements appears to have increased since the 2010 MPER survey. 
Penetration of SEM elements in the medium and large market segment increased from around 
40% to 55% and penetration at participating facilities increased from approximately 50% to 
around 75%. SEM elements have penetrated approximately 40% of the market among small 
and non-participant facilities and close to 50% of the total market in the Northwest. NEEA has 
a formal goal that hospitals representing 25% or more of regional beds will be committed to and 
practicing SEM elements, and NEEA continues to exceed this goal.   
 
The 2010 MPER found for the first time that participant facilities had adopted BetterBricks 
best practices in greater proportions (50%) than non-participants (20%).18 The 2014 survey 
continues this trend, with a greater proportion of participants (76%) adopting these practices 
than non-participants (41%). As both segments have increased overall adoption of SEM 
practices, we surmise that: 


1. Participation in NEEA’s Initiative increases the likelihood of adoption of energy 
efficient practices. 


2. Adoption of energy efficiency practices has increased in the general population due to 
diffusion of NEEA’s Initiative principles from participants to the wider market. 


 
As we note in further detail below, the increase in overall penetration of best practices was 
due to increases in best practices related to: 


 Contracts with Suppliers 
 Mobilizing the Organization through training and communication of expectations 
 Strategic Leadership 
 Design Practices and Capital Improvements 


 
Increases in these areas offset apparent decreases in best practices related to Building 
Operations. 


Building Operations 


                                                        
17 To calculate Overall Penetration of SEM the 7 MPIs are weighted as follows: Building Operations (0.18), LCCA 
(0.05), Capital Improvements (0.05), Design Practices (0.18), Strategic Leadership (0.18), Mobilize the 
Organization (0.18), Contracts with Suppliers (0.18). 


18 The Hospitals & Healthcare Initiative was previously part of the BetterBricks Initiative evaluated in the 2010 
BetterBricks MPER. The BetterBricks best practices defined in the 2010 MPER are also applicable to the 
Hospitals & Healthcare Initiative. 
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The Building Operations MPI is a combined score derived from 6 sub-metrics: Benchmarking, 
Tracking & Reporting, Energy Performance Target Setting, Energy Efficiency Planning, Energy 
Efficiency Studies and Energy Efficiency Tune Up.19  


The results suggest that there has been an overall drop-off around 10% in the proportion of 
the medium and large hospitals market engaged in Building Operations best practices since 
the previous study, with all sub-metrics with the exception of EE Study and EE Tune-Up, 
which saw no noticeable change, seeing a decrease in the large and medium hospital market. 
As noted previously, given the small sample size  of the MPER 2010 results this should be 
interpreted with caution.  


Participating hospitals also show an apparent decline in the adoption of building operations 
best practices with a difference of approximately 10% as seen in Figure 1 below.  
 


Figure 3: Prevalence of Building Operations MPIs among Participating Hospitals: 2010 
and 2014 


 
 
Differences in the elements that comprise the Building Operations MPI shed light on current 
trends in building operations practices in the market among participating hospitals. While 
there were some small declines in the prevalence of benchmarking and energy efficient plans 


                                                        
19 To calculate the Building Operations MPI a weight of 0.167 is applied to each sub-metric score. 
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among participating hospitals, these are unlikely to be significantly different. However, there 
appears to have been a significant decline in setting energy performance targets among 
participating hospitals from 85% to 66%. Meanwhile, the prevalence of EE studies increased 
among participating hospitals from 80% to 100%. These findings suggest that participating 
hospitals have taken advantage of initial “low hanging” opportunities with predictable energy 
savings and are currently searching for new, innovative opportunities with less predictable 
energy savings. 


Despite some apparent declines in building operations best practices, overall, their prevalence 
remains high among both participating hospitals and the total hospital market in the 
Northwest including small hospitals. Over half the hospital market in the Northwest has 
specific energy reduction targets, is involved in tracking and reporting energy usage and has 
an actionable energy plan.   


We also asked interviewees additional questions to better understand their building 
operations practices, success and barriers. We asked the 2014 interviewees if they had seen 
an improvement in the energy performance of their buildings over the past three years. Table 
7 shows that 87% of the respondents have seen improved energy performance in at least one 
of their buildings. All of the surveyed medium and large facilities have seen an improvement 
along with 96% of participant facilities. 


Table 7: Have you seen an improvement in the energy performance of any of your 
buildings? 


 


2014 Small 
Facilities 


(n=19) 


2014 
Medium & 


Large 
Facilities 


(n=35) 


2014 Non-
Participant 


Facilities 
(n=32) 


2014 
Participant 


Facilities 
(n=22) 


2014 Total 
Market 
(n=54) 


Yes 83% 100% 71% 96% 87% 


No 1% 0% 29% 4% 13% 


 
We then asked respondents what changes they had made that were the most likely to have led 
to improved energy performance. Table 8 reports some of the most common responses to this 
question. As can be seen, lighting upgrades, HVAC upgrades and O&M adjustments were the 
most mentioned causes of improved energy performance. 







 


Evergreen Economics    Page 27   


Table 8: Reported Changes Leading to Improved Energy Performance 


Energy Efficiency Activity % of Respondents 
(n=47) 


Lighting Upgrades 56% 


Upgrade Replace HVAC 40% 


O&M Adjustments 36% 


Upgrade or Install Controls 36% 


New or Upgraded AHU 28% 


Equipment Upgrades / Repairs 16% 


Drives and Motors 8% 


Energy Management Plan 4% 


 
We followed this question by asking how they were measuring the improved energy 
performance they had seen. Table 7 shows that most common measurement activity was 
internal pre-post billing analysis. 


Table 9: Energy Performance Measurement Activities 


Measurement Activities % of Respondents 
(n=45) 


Billing Analysis 52% 


Monitoring EUI 16% 


Sub-metering 16% 


Independent Audit 16% 


Internal Audits 8% 


ES Portfolio Manager 8% 


Utility Rebates 4% 


 
Approximately 60% of respondents reported that they had set an energy performance goal or 
target for at least one of their buildings. Interestingly, no participant facilities claimed to have 
met their goals and only 13% of the total market had met its goals.  


Table 10: Success in Meeting Energy Performance Goals 


 


2014 Small 
Facilities 


(n=9) 


2014 
Medium & 


Large 
Facilities 


(n=23) 


2014 Non-
Participant 


Facilities 
(n=15) 


2014 
Participant 


Facilities 
(n=17) 


2014 Total 
Market 
(n=32) 


Yes 0% 18% 20% 0% 13% 


No 100% 82% 80% 100% 87% 
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Table 11 presents a list of the primary barriers to meeting energy performance goals that 
respondents mentioned. The most commonly mentioned barrier was the financial capacity of 
the organization, followed by staff capacity and lack of time. 


Table 11: Primary Barriers to Meeting Energy Performance Goals 


Barrier 


% of 
Respondents 


(n=29) 


Financial Capacity 62% 


Staff Capacity 21% 


Available Time 10% 


Executive Commitment 10% 


Lack of Plan/Goals 10% 


Competing Priorities 7% 


Lack of Knowledge 7% 


Opportunity Identification 3% 


Low Incentives 3% 


 
Energy Management Information Systems (EMIS) 
 
Table 10 shows the prevalence of EMIS usage among the survey respondents. The use of EMIS 
is dramatically higher among hospitals that participated in the H&H Initiative (83%) than 
among the general market (24%). Medium and large facilities tend to implement these 
systems somewhat more often than smaller facilities. This finding is not surprising as most 
Initiative participants are system hospitals with more resources to implement an EMIS.  


Table 12: Does your facility use an Energy Management Information System? 


 


2014 Small 
Facilities 


(n=19) 


2014 
Medium & 


Large 
Facilities 


(n=33) 


2014 Non-
Participant 


Facilities 
(n=30) 


2014 
Participant 


Facilities 
(n=22) 


2014 Total 
Market 
(n=52) 


Yes 17% 28% 3% 83% 24% 


No 83% 72% 97% 17% 76% 


 
We asked those hospitals with EMIS if they were encountering any challenges in using the 
EMIS to its full potential. One interviewee noted that there were challenges with the reliability 
of the (unspecified) system they were using. A second interviewee listed staff knowledge of 
the system, the ability to devote time to learning the system and the ability of staff to keep the 
system updated with data in a timely manner were significant challenges. 
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For those hospitals that had not yet adopted an EMIS, we asked if their organization was 
considering doing so. Table 13 shows that consideration of EMIS is relatively high among the 
hospitals we interviewed. Fifty percent of the total market that have not adopted EMIS is 
considering this option including both the remaining participating hospitals. 


Table 13: Has your organization been considering using an Energy Management 
Information System? 


 2014 Small 
Facilities 


(n=13) 


2014 
Medium & 


Large 
Facilities 


(n=19) 


2014 Non-
Participant 


Facilities 
(n=30) 


2014 
Participant 


Facilities 
(n=2) 


2014 Total 
Market 
(n=32) 


Yes 46% 56% 50% 100% 50% 


No 54% 45% 50% 0% 50% 


 
We then asked the interviewees from hospitals that had not adopted EMIS what the primary 
barriers to adoption were. A list of the main barriers appears in Table 14. The main barriers 
are lack of available funds to invest in EMIS, lack of knowledge of the EMIS or how to use 
them, and the perception that EMIS is a low priority. 


Table 14: Barriers to Adopting EMIS 


Barrier to EMIS % of Respondents 
(n=29) 


Funding 44% 


Lack of Knowledge 28% 


Low Priority 24% 


Not Suitable 8% 


Time Constraint 8% 


Loss of Knowledge 4% 


Lack of Awareness 0% 


 
Energy Efficiency Studies 
 
The survey analysis shows that Energy Efficiency studies are an area were hospitals, 
particularly those that participate in the H&H Initiative, are investing. We asked additional 
questions to better understand the type of studies hospitals were doing and what actions may 
be resulting from the studies. We asked the facilities staff if they had conducted any studies in 
the past 3 years and if so, whether the studies were looking for operations and maintenance 
(O&M) changes or capital projects that might lower energy costs. Figure 4 below presents the 
findings from these questions. All of the participating hospitals that conducted studies looked 
for both capital projects and O&M changes to enhance energy efficiency. The broader market 
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tends to focus more on capital projects  (approximately 90%) than O&M (approximately 70%) 
opportunities. 


Figure 4: Focus of Energy Efficiency Studies: O&M changes or Capital Projects 


 
To investigate the types of O&M changes that hospitals are investigating, we asked if in the 
last two years hospitals had done or identified the need to do any of the following: 


 Improving scheduling of HVAC or Lighting equipment 
 Correcting situations of simultaneous heating and cooling 
 Adjusting outside air usage or economizer functioning 
 Recalibrating sensors 


 
Figure 5 presents the results of the responses. Again, participant facilities engage in these 
practices more than non-participant hospitals, although every segment has a high rate of 
adoption of these practices, in excess of 75%. 
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Figure 5:  Select O&M Changes Adopted by Hospitals 


 
 
Lastly, we asked respondents what strategies they employed to ensure that the O&M activities 
they implement remain in place and will be long-lasting.  
 


Table 15: Strategies to Ensure O&M Longevity 


Strategies % of Respondents 
(n=44) 


Monitoring 36% 


Standardizing / Preventive Maintenance 36% 


Energy Plan 18% 


Meetings / Institutional Review 14% 


Dedicated Staff 9% 


Continuous Commissioning 9% 


Educating Staff 5% 


 
Life Cycle Cost Analysis (LCCA) 
Between 2010 and 2014 LCCA increased from 80% to 90% among participant hospitals, 
although adoption among all medium and large hospitals remained level at 70%.  
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Table 16: Proportion of Market Evidencing LCCA MPI 


MPI 


2010 
Total 


Market 
(Medium 
& Large) 


2014 
Medium 
& Large 
Facilities 


2014 
Small 


Facilities 


2010 
Participant 


Facilities 


2014 
Participant 


Facilities 


2014 Non-
Participant 


Facilities 


2014 
Total 


Market 


 n=35 n=35 n=19 n=22 n=22 n=32 n=54 


Life Cycle Cost Analysis  70% 70% 62% 80% 90% 59% 67% 


Note 1: Excerpt from Table 6 included for easy reference. 


 
We asked interviewees to describe their organization’s investment decision making with 
respect to LCCA to try to gain further insight into the use of LCCA. As shown in Figure 4, 
participant facilities are much more likely to have used LCCA in an investment decision. Those 
participant facilities that have not already used LCCA plan to do so in the future for some 
investments. Non-participating facilities are less likely to have used LCCA in the past but more 
than 50% plan to do so in the future. Medium and large facilities are more likely to have 
engaged or plan to engage in LCCA than small facilities.  


Figure 6: Organizational Investment Decision Making with Respect to LCCA 


 
 
 
Integrated Design Practices 
The Design Practice MPIs between the 2010 MPER and this evaluation saw no significant 
change for the total medium and large hospitals market. The proportion of participant 
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hospitals exhibiting design practice MPIs increased by approximately 10%, largely influenced 
by increase in Integrated Design awareness and modeling. 


Table 17: Proportion of Market Evidencing Design Practices MPI 


MPI 


2010 
Total 


Market 
(Medium 
& Large) 


2014 
Medium 
& Large 
Facilities 


2014 
Small 


Facilities 


2010 
Participant 


Facilities 


2014 
Participant 


Facilities 


2014 Non-
Participant 


Facilities 


2014 
Total 


Market 


 n=35 n=35 n=19 n=22 n=22 n=32 n=54 


Design Practices 60% 63% 46% 65% 77% 50% 56% 
ID Awareness 60% 55% 36% 70% 83% 37% 48% 


ID Modeling 50% 55% 42% 80% 83% 40% 50% 
ID Activities 75% 70% 46% 70% 59% 62% 61% 
ID Features 75% 70% 62% 95% 83% 62% 67% 


Note 2: Excerpt from Table 6 included for easy reference. 


To further investigate what applications may have involved integrated design practices we 
asked interviewees who had been involved in the design of a new construction, renovation or 
addition project an additional question. We asked if any major systems, such as chillers, 
boilers, ventilation, lighting systems or other systems were designed to use significantly less 
energy that in comparable facilities or less energy than required by code.  
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Figure 7: Major Systems Designed to be Energy Efficient 


 


As can be seen in Figure 7, 100% of participant facilities where the respondent was involved 
in the design process, designed chillers, boilers and ventilation systems to be energy efficient, 
as well as some lighting and building envelope projects. Non-participant facilities showed less 
inclination to design energy efficient systems although 50% or more reported that they 
designed some lighting systems, chillers and ventilation systems to be energy efficient. 


Strategic Leadership  
Strategic leadership is very strong at participating hospitals (91%) with 100% of this market 
segment evidencing best practices related to executive commitment and 83% exhibiting best 
practices related to having an energy efficient vision for the organization. This is an increase 
of approximately 55% over the strategic leadership MPI from the 2010 MPER and 55% higher 
than 2014 non-participant facilities. 
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Table 18: Proportion of Market Evidencing Strategic Leadership MPI 


MPI 


2010 
Total 


Market 
(Medium 
& Large) 


2014 
Medium 
& Large 
Facilities 


2014 
Small 


Facilities 


2010 
Participant 


Facilities 


2014 
Participant 


Facilities 


2014 Non-
Participant 


Facilities 


2014 
Total 


Market 


 n=35 n=35 n=19 n=22 n=22 n=32 n=54 


Strategic Leadership 50% 53% 39% 35% 91% 34% 48% 
Executive Commitment 70% 58% 36% 60% 100% 34% 50% 


Vision 50% 48% 42% 35% 83% 34% 46% 


Note 3: Excerpt from Table 6 included for easy reference. 


To investigate the extent of executive commitment we asked interviewees additional 
questions regarding the perceived level of executive commitment and motivation behind this 
commitment. We asked interviewees to rank the priority of energy efficiency from the 
perspective of senior management at their facility on a scale of 1 (very low) to 10 (very high). 
Not surprisingly, the lowest rankings are among the non-participating facilities with small 
differences between the small and medium/large facilities. Considering the number of other 
priorities facing senior management in the hospital industry these results suggest that energy 
efficiency is a relatively high priority. Notably, there is a possibility of bias in these results as 
we primarily surveyed facilities managers, for whom energy efficiency may be a high priority. 


Table 19: Priority of Energy Efficiency from the Perspective of Senior Management 


 


2014 Small 
Facilities 


(n=19) 


2014 
Medium & 


Large 
Facilities 


(n=35) 


2014 Non-
Participant 


Facilities 
(n=32) 


2014 
Participant 


Facilities 
(n=22) 


2014 Total 
Market 
(n=54) 


1 0% 0% 0% 0% 0% 


2 5% 3% 6% 0% 4% 


3 16% 20% 16% 23% 19% 


4 5% 3% 6% 0% 4% 


5 11% 23% 25% 9% 19% 


6 11% 3% 9% 0% 6% 


7 16% 11% 16% 9% 13% 


8 37% 29% 13% 59% 32% 


9 0% 3% 3% 0% 2% 


10 0% 6% 6% 0% 4% 


Average 6.0 6.0 5.7 6.5 6.0 


Median 7 6 5 8 7 


 
We next asked interviewees if senior management at their organization believed a 
commitment to sustainability or energy efficient facilities provides a strategic advantage in 
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their marketplace. Table 20 presents the results of this question. Over 75% of respondents in 
each segment answered positively. Interestingly, and somewhat counter to the previous 
question, participant facilities responded that senior management was less likely to believe a 
commitment to sustainability provides a strategic advantage (77%) than non-participant 
facilities (84%). 


Table 20: Does senior management believe a commitment to sustainability or energy 
efficient facilities provides a strategic advantage? 


 


2014 Small 
Facilities 


(n=19) 


2014 
Medium & 


Large 
Facilities 


(n=35) 


2014 Non-
Participant 


Facilities 
(n=32) 


2014 
Participant 


Facilities 
(n=22) 


2014 Total 
Market 
(n=54) 


Yes 84% 80% 84% 77% 82% 


No 16% 20% 16% 23% 19% 


 
The main reason interviewees gave for commitment to energy efficiency and/or sustainability 
is financial - that energy efficiency is an avenue to save money that can be used to provide 
better services to their customers and community. Other reasons given include awareness of 
environmental issues and alignment with the organizations mission. 


Table 21: Main Reasons for Senior Management Interest in Energy Efficiency or 
Sustainability 


Reasons 


% of 
Respondents 


(n=44) 


Financial 88% 


Awareness of Environmental Issues 27% 


Aligns with Mission 15% 


Right thing to do 8% 


Serves Community 4% 


Aligns with Culture 4% 


 
Lastly, we asked facilities staff about the importance of building or facility certifications such 
as LEED, ENERGY STAR and Practice Green Health. We asked them to rank their importance 
on a scale of 1 (not at all important) to 5 (extremely important). Table 22 presents the results 
of this question. Each segment gave an average score of 3 (Somewhat Important) or lower. 
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Table 22:  Importance of Building or Facility Certifications to the Organization (e.g.: 
LEED, ENERGY STAR) 


 


2014 
Small 


Facilities 
(n=19) 


2014 
Medium & 


Large 
Facilities 


(n=35) 


2014 Non-
Participant 


Facilities 
(n=32) 


2014 
Participant 


Facilities 
(n=22) 


2014 Total 
Market 
(n=54) 


Not at all important 11% 20% 13% 23% 17% 


Not very important 16% 23% 22% 18% 20% 


Somewhat 
important 


58% 31% 28% 59% 41% 


Very important 16% 17% 28% 0% 17% 


Extremely 
important 


0% 9% 9% 0% 6% 


Average Score 2.79 2.71 3 2.36 2.74 


 
Mobilizing the Organization 
This MPI and subsumed MPIs represent another area where progress has been made in the 
hospitals market. The metric for this MPI increased from 15% to 48% for the medium and 
large hospitals segment and from 15% to 59% for the participant segment. Looking at the 
underlying MPIs it appears that the increase in the MPI is a result of increased commitment to 
staff training as well as improved communications of expectations. 


  Table 23: Proportion of Market Segment Evidencing MPI 


MPI 


2010 
Total 


Market 
(Medium 
& Large) 


2014 
Medium 
& Large 
Facilities 


2014 
Small 


Facilities 


2010 
Participant 


Facilities 


2014 
Participant 


Facilities 


2014 Non-
Participant 


Facilities 


2014 
Total 


Market 


 n=35 n=35 n=19 n=22 n=22 n=32 n=54 


Mobilize the Organization 15% 48% 31% 15% 59% 36% 42% 
Communicating 


Expectations 
15% 29% 27% 25% 59% 18% 28% 


Training 20% 59% 33% 15% 59% 46% 49% 


 
We asked some additional questions focused on understanding the level of organizational 
commitment to training facilities staff in energy efficient practices and identifying the 
common types of training and certification that staff are taking part in. We first asked if over 
the past two years operations staff have received more training in energy efficiency than in 
previous years. We then asked if any of the interviewees or their staff had received 
certifications related to energy efficiency. As shown in Table 24, approximately 70% of all 
respondents answered positively, with participant hospitals reporting more training (82%) 
than non-participant hospitals (58%). Table 25 reports that over 60% of all respondents 
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across the total market have received some form of energy efficiency certification, with 100% 
of participants responding positively. Table 21 reports the proportion of respondents that 
stated their organization devotes time or financial resources to staff to obtain training and 
certifications. 


Table 24: Over the last two years operations staff have received more training in 
energy efficiency than in previous years? 


 


2014 Small 
Facilities 


(n=18) 


2014 
Medium & 


Large 
Facilities 


(n=35) 


2014 Non-
Participant 


Facilities 
(n=31) 


2014 
Participant 


Facilities 
(n=22) 


2014 Total 
Market 
(n=53) 


Yes 56% 74% 58% 82% 68% 


No 44% 26% 42% 18% 32% 


 
 


Table 25: Have you or any of your staff received certifications relating to energy 
efficiency? 


 


2014 Small 
Facilities 


(n=18) 


2014 
Medium & 


Large 
Facilities 


(n=35) 


2014 Non-
Participant 


Facilities 
(n=31) 


2014 
Participant 


Facilities 
(n=22) 


2014 Total 
Market 
(n=53) 


Yes 56% 69% 40% 100% 64% 


No  44% 31% 60% 0% 36% 


 


Table 26: Does your organization allocate resources for staff to obtain training? 


 


2014 Small 
Facilities 


(n=19) 


2014 
Medium & 


Large 
Facilities 


(n=35) 


2014 Non-
Participant 


Facilities 
(n=32) 


2014 
Participant 


Facilities 
(n=22) 


2014 Total 
Market 
(n=54) 


Org. Allocates 
Time 


58% 57% 56% 59% 57% 


Org. Allocates 
Funds 


58% 63% 63% 59% 61% 


 
Interviewees reported four certifications that staff received at all facilities interviewed: 
Building Operator Certification (BOC), Certified Energy Manager (CEM), Certified Healthcare 
Facilities Manager (CHFM), and Professional Engineer (PE). Figure 8 below presents the 
distribution of these certifications across the analyzed market segments. 
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Figure 8: Certifications Held By Facilities Staff 


 
 
Our last battery of questions focused on the extent to which organizations provide tools that 
support a strategic approach to energy efficiency and energy management, namely, financial 
or budgeting tools, implementation tools, communication tools, and evaluation and 
monitoring tools (i.e., mobilizing the organization). We asked interviewees to provide a score 
indicating how well their organization does in providing them with four general toolsets, from 
1 (not at all well) to 10 (extremely well). The mean and median of the scores for each toolset 
and each segment are provided in Table 27. 
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Table 27: Effectiveness Ratings for Organizations’ Energy Efficiency Tools 


  


2014 
Small 


Facilities 
(n=19) 


2014 
Medium 
& Large 
Facilities 


(n=35) 


2014 Non-
Participant 


Facilities 
(n=32) 


2014 
Participant 


Facilities 
(n=22) 


2014 
Total 


Market 
(n=54) 


Financial or budgeting tools Mean 5 5 5 6 5 


 Median 5 5 5 7 5 


Implementation tools Mean 5 5 5 5 5 


 Median 5 6 5 7 5 


Communication tools Mean 5 6 5 8 6 


 Median 5 7 5 8 7 


Evaluation and monitoring tools Mean 4 5 5 4 5 


 Median 4 4 5 4 4 


 
Contracts with Suppliers 
This MPI reflects the extent to which energy efficiency is considered when developing 
contracts with suppliers of goods and services to the hospital market. NEEA has a formal goal 
that hospitals representing 25% of beds require (e.g., through RFPs and contracts) trade allies to 
support SEM practices, and the survey shows that NEEA has exceeded this goal in 2014 (32%).   


Table 28: Proportion of Market Segment Evidencing MPI 


MPI 


2010 
Total 


Market 
(Medium 
& Large) 


2014 
Medium 
& Large 
Facilities 


2014 
Small 


Facilities 


2010 
Participant 


Facilities 


2014 
Participant 


Facilities 


2014 Non-
Participant 


Facilities 


2014 
Total 


Market 


 n=35 n=35 n=19 n=22 n=22 n=32 n=54 


Contracts with Suppliers 40% 40% 20% 35% 59% 24% 32% 


 


Table 29: Equipment Specifications that Include Energy Efficiency Requirements  


Equipment Type 
% of Respondents 


(n=38) 


Lighting 53% 


HVAC 33% 


AHU 33% 


Chillers/Boilers 27% 


Other 27% 


Appliances 13% 


All 13% 


Building Envelope 7% 
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7 2013 Energy Savings Validation Summary   


SBW validated the electrical energy savings from the Initiative for the year 2013, and Table 30 
shows the summarized results for the nine facilities for which savings information was 
provided by NEEA. Detailed findings regarding the implemented projects and validation 
methodologies are included in the report Appendix.  
 
SBW’s validation consisted of inspection and review of the documentation provided by NEEA, 
the utilities, and the facilities. Where a utility has incentivized a measure, SBW verified that 
the amount claimed by NEEA matched the amount reported by the utility. Where more 
detailed information was available, SBW verified that the means used to arrive at the savings 
claim were reasonable, and that the results were within the range of expected savings for the 
measures. Overall, NEEA’s participant hospitals saved over 3.7 million kWh in 2013.  
 


Table 30: Validated Electrical Energy Savings for 2013 


Hospital Group / Facility  2013 Validated kWh (aMW) Electric Utility 


2013-1 165,929 


(0.019) 


Flathead Electric 
Cooperative 


2013-2 192,173 


(0.022) 


Flathead Electric 
Cooperative 


2013-3 626,265 


(0.072) 


Idaho Power 


2013-4
*
 609,587 


(0.070) 


Cowlitz PUD 


2013-5 520,000 


(0.059) 


Puget Sound Energy 


2013-6 140,150 


(0.016) 


Clark County PUD 


2013-7 1,109,481 


(0.127) 


Energy Trust of 
Oregon 


2013-8 234,916 


(0.027) 


Energy Trust of 
Oregon 


2013-9 106,864 


(0.012) 


Seattle City Light 


Total 3,705,365 


(0.422) 


 


* 
Savings were reduced by 6,358 kWh based on evaluation findings. 
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8 Key Findings and Recommendations 


NEEA’s Initiative has made noteworthy market transformation progress in the past four years.  
In particular, overall adoption of SEM practices has increased significantly since the 2010 
MPER hospitals survey. Adoption of SEM practices in the medium and large market segment 
increased from around 40% to 55% and penetration at participating facilities increased from 
approximately 50% to 76%. SEM practices have been adopted by 41% of the market among 
small and non-participant facilities and close to 50% of the total market in the Northwest. 
NEEA has a formal goal that hospitals representing 25% or more of regional beds will be 
committed to and practicing SEM elements, and NEEA continues to exceed this goal.   


Notably, adoption of energy efficiency practices increased among non-participating hospitals 
from 20% in 2010 to 41% in 2014. This result suggests diffusion of NEEA’s Initiative 
principles from participants to the wider market. 
 
Additional Key Findings: 


1. Increases in Overall SEM Penetration scores were driven by growth in the following 
MPIs: Capital Improvements, Contracts with Suppliers, Mobilizing the Organization, 
and Strategic Leadership. Among participant facilities the increase in the MPIs ranged 
from 15% (Capital Improvements) to 55% (Strategic Leadership).   


2. A decrease in the Building Operations MPI somewhat offset the increases in other 
MPIs. The Building Operations MPI decreased by approximately 10% for both 
participating hospitals and the medium and large hospital market. 


3. SEMPs are in place at half the hospitals in the total market (small, medium and 
large). Fifty percent of the total hospital beds in the market are covered by an energy plan. 
Sixty-six percent of participating hospital beds are covered by an energy plan. 


4. Eighty-seven percent of respondents have seen an improvement in the energy 
performance of their buildings in the last 3 years. Ninety six percent of participating 
hospitals and 71% of non-participating hospitals reported improvements in energy 
performance.   


5. Energy Management Information Systems are in place in 83% of hospitals 
participating in the H&H Initiative, but only in 3% of non-participating hospitals. 
Barriers to adopting EMIS include lack of funding, lack of expertise and competing 
priorities. 


6. Participant hospitals focus on both O&M and capital projects when looking for 
energy efficiency opportunities, whereas non-participant hospitals focus more on 
capital projects than O&M opportunities 


7. Participant hospitals saved over 3.7 million kWh in 2013 from capital projects.   
8. Life Cycle Cost Analysis is common practice among participant hospitals. Sixty five 


percent of participant hospitals report having made investment decisions based on LCCA 
and the remaining 35% plan to do so in the future. 


9. Hospital investment in training of facilities staff has increased significantly. The 
Training MPI increased from 20% to 59% for the total medium and large market, and from 
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15% to 59% among participating hospital organizations. Sixty eight percent of the total 
market (small medium and large) report staff receiving more training in the past two 
years than in previous years. Certifications mentioned are BOC, CEM, CHFM and PE. 


10. Continuing barriers to SEM include:  
 Decreasing hospital revenue streams and limited capital availability 
 Lack of executive level commitment at some hospitals 
 High levels of risk aversion and perceptions that energy efficient changes can introduce 


risks to patient outcomes and operational reliability 
 Perceived high opportunity costs, for example, funds could be better spent on revenue 


generating equipment that could have a greater impact on bottom line profits  
11. Hospitals are changing their delivery approaches to provide more efficient, higher 


quality, integrated clinical care at lower overall cost. Currently, medical practices are 
trending toward shorter hospital stays and more outpatient care. This could lead to lower 
net energy usage across the healthcare sector. Under the value based model hospitals 
executives may be more open to exploring energy efficient design, (lower cost) capital 
projects and technologies (including EMIS) at the facilities level. Twelve of the fourteen 
design and energy management professionals we interviewed believe that energy 
management in the Northwest will increase over the next five years. 


12. All of the interviewed design and construction firms consider energy efficient 
design and energy management to be important client services. All of these firms 
were aware of Integrated Design for High Performance, and most had participated in an 
Integrated Design new construction project.   


13. All of the interviewed design and construction professionals link improved patient 
outcomes with improved daylighting and natural ventilation in their promotion of 
energy efficiency. However there is still some skepticism about the validity of these 
claims in the hospitals design community. 


14. The energy management consultants we interviewed believe that the Northwest 
utilities will increasingly integrate them in SEM services going forward. 


 
 
Recommendations: 
 
NEEA is transitioning out of the Hospitals and Healthcare market and will no longer be 
engaged in implementation activities aimed at impacting the market such as initiative service 
delivery or recruitment. NEEA’s ongoing involvement will be limited to monitoring and 
tracking activities to assess the progress of SEM and energy efficiency practices. To support 
these monitoring and tracking activities we recommend the following: 


1. Conduct targeted research on overcoming specific barriers identified in this MPER 
to mitigate the impact of these barriers on future SEM adoption and diffusion. 
Specifically, D&C interviews and hospital facilities staff identified lack of capital for 
energy efficient improvements, lack of executive level understanding of energy savings 
potential, lack facility staff time to and lack of facility staff knowledge of energy efficiency 
measures. 
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2. Conduct periodic focused phone surveys with hospital staff similar to the survey 
conducted for this MPER to monitor Market Performance Indicators over time.  


3. Conduct periodic interviews with utility staff to monitor the progress of utility SEM 
programs. 


4. Continue to work with participating hospitals to gather energy savings data to 
track long-term energy impacts of SEM. 
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Appendix A: Market Actors In-Depth Interview Guide 


Market Actors In-Depth Interview Guide 
 


Key Objectives:  
 Identify services and activities to promote and implement energy management 
 Assess client perceptions of energy efficiency and SEM 
 Understand interactions with NEEA and utilities  
 Identify market barriers to energy management adoption and persistence 
 Detail perceived competition to SEM – e.g., LEED, ENERGY STAR buildings 
 Inventory perceived best energy management practices 
 Develop forecasts of future SEM adoption 
 Identify desires for additional tools and information from NEEA 


 
Target Audience: Up to 15 interviews with a mix of design and construction (D&C) firms, 
energy management consultants, and Integrated Design Labs staff identified by NEEA. 
 
 
Hi, this is ______________ with Evergreen Economics, an energy program evaluation firm in 
Portland, Oregon. My company is researching energy efficient design and energy management 
practices among Hospitals and Healthcare facilities for the Northwest Energy Efficiency 
Alliance (NEEA) and BetterBricks initiative, which promotes Strategic Energy Management or 
“SEM” in the Pacific Northwest. Key elements of SEM include: 
 


 Written plans, with timelines and budgets, to reduce building energy use; 
 Numeric goals for energy savings or use;  
 New construction, equipment upgrades and operations management projects to save 


energy; and 
 Tracking and reporting of energy consumption and savings. 


 
As part of our research we’d like to learn how your [ORGANIZATION/COMPANY] provides 
energy management services to hospitals, and also commercial and industrial clients. We 
would also like to get your perspective on recent energy management trends, best practices 
and market barriers. 
 
Can we schedule a time to talk about these topics for about about 30 minutes? In return for 
your time and feedback, we will send you a gift card worth $50 after the interview is 
completed. 
 
[IF NEEDED] Your answers will be kept confidential and will be grouped with other 
respondents for reporting in aggregate form only. Neither your name nor organization will be 
mentioned in any reports or documents.  
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Role and Firm Details 
I’d like to start with some general information about you and your company. 
 
1) What is your title? 


 
2) Which hospitals have you worked with over the past two years? In which states are these 


hospitals located? 
 
3) Besides hospitals, do you work with other large commercial and industrial clients? What 


industries are these clients in? 
 
4) What percentage of your client base do hospitals make up, in terms of revenues or client 


counts? 
 


 
Promotion of Energy Efficiency and Energy Management 
Now I would like to ask you some questions about the role of energy management in your firm’s 
and your client’s activities.  


 
5) (FOR SEM CONSULTANTS ONLY) What energy management planning or projects 


assistance has your company provided to its Northwest hospital clients? This could 
include SEM plan development, project development and prioritization, energy savings 
estimating, contractor referrals, or other services. 
a) Does your scope of services vary depending on the type of hospital you are working 


with?  
 


6) (FOR D&C/ARCHITECTS ONLY) What energy efficiency or energy management project 
assistance has your company provided to its Northwest hospital clients? This could 
include new construction, renovations, energy management plan development, project 
development and prioritization, energy savings estimating, contractor referrals, or other 
services. 
a) How does your scope of services vary depending on the type of hospital you are 


working with?  
 
7) What is your personal role in the services you have just described?  


 
8) Compared to other client needs, how much attention does energy management receive?  


a) Is it a higher or lower priority for hospitals than other commercial or industrial clients?  
b) Why is this?  


 
9) How are energy efficiency and energy management perceived by your hospital clients? 


How does this differ from other commercial or industrial clients? 
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10) (FOR D&C/ARCHITECTS ONLY) Does your firm actively promote energy efficient building 


design to clients or is this primarily driven by client requests? 
 


11) Have you observed any energy management best practices among your hospitals clients?  
a) If YES: Get details. 


 
12) How about Energy Management Information Systems, or EMIS. These typically differ from 


Building Automation Systems (BAS) in that they facilitate analysis of energy usage by 
internal staff and sometimes utilities. Are you seeing more implementation or 
consideration of EMIS?   
 


13) Are you aware of the new ASHRAE guideline that reduces required outside air in non-
surgery areas? Is this something you are implementing with your clients? 
 


14)  Does your firm link improved patient outcomes to improved daylighting and natural 
ventilation in your promotion of energy management? 


 
15) When/If you are bidding on a hospitals project do you bid on an initial cost basis or a life 


cycle cost basis? 
 
16) (FOR D&C/ARCHITECTS ONLY) Are you familiar with the architectural design process 


called integrated design for high performance?  
 


[IF NEEDED] Integrated Design is an iterative whole-building process that takes into 
account the interactive effects of two or more building systems (e.g., lighting, heating, 
cooling, envelope, etc.) to maximize energy efficiency. 
 
If Yes:   


a) (ENGINEERS) To what extent are you involved in the integrated design process 
from the outset of the project? Are you being engaged as a co-leader of energy 
efficiency projects? 


b) (ARCHITECTS) To what extent do you engage a mechanical engineering firm at the 
beginning of a project? Are you engaging an engineering firm to co-lead a project? 


 
 
Energy Management Barriers and Trends 
Now I would like to ask you some questions about energy management barriers and trends. 
 
17) What are the main barriers to energy management adoption and persistence within 


hospitals? How about within the commercial and industrial sectors? 
  


18)  Are there any efficient building programs or certifications, such as LEED or ENERGY STAR 
that your clients are focused on?  
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a) If YES: Do you think these programs/certifications help to reinforce comprehensive 


strategic energy management, or compete with comprehensive SEM? (GET DETAILS) 
 
19) How are new cost control trends and medical practice changes, such as higher numbers of 


outpatients, affecting hospital design and opportunities for energy efficiency?  
a) What designs will predominate 10 to 20 years in the future?  


 
20) In the past, many hospitals operations were outsourced, particularly with regards to 


energy management. Is this changing? Are hospitals reverting to in-house energy 
management operations? 


 
21) Do you think that energy management at hospitals in the Northwest is likely to increase, 


decrease or remain the same over the next 5 years?  
a) Why? 


  
Interactions with NEEA and Utilities 
Now I would like to ask you some questions about your interactions with NEEA’s BetterBricks 
initiatives and local utilities that service your hospital clients, and then we’ll be done. 
 
22) Has your company coordinated with NEEA’s BetterBricks or Hospitals and Healthcare 


Initiative in the past to implement energy management? 
a) If Yes: What assistance did NEEA provide? Was NEEA’s involvement influential on the 


projects you have been involved in? 
b) If No: Why hasn’t this happened? 
 


23) Does your company coordinate or partner with electric or gas utilities to promote or 
implement energy management? 
a) If Yes: How does this occur?   
b) If No: Why hasn’t this happened? 


 
24) How might your company’s work with local utilities change in the future?  


 
25)  Are there specific challenges or barriers to working with utilities on energy management 


projects? 
 
26) How do see your company’s energy management services growing or declining in the 


Northwest in the next 5 years?  
 


27) Does your firm have the tools you need to support SEM? What additional information or 
tools do you need?  
 


28) Is there any information NEEA could give your company, so that you are better positioned 
to promote or implement SEM in the longer-term?  
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Those are all the questions I have right now.  Thank you very much for your time and good 
information! 
 
We would like to send you or someone else you designate a gift card to Amazon, Home Depot, 
iTunes, Starbucks or PetSmart.   
 
Which card should we send, and whom should we direct it to? (RECORD NAME AND EMAILING 
ADDRESS) 
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Appendix B: Hospitals Survey Instrument Development and 


Weighting 


Survey Guide Development 
The Evergreen team worked with NEEA staff to ensure the survey instrument and question 
weighting retained a high level of consistency with the previous phone survey implemented 
for the 2010 MPER. Specifically, the survey instrument includes all questions from the 2010 
MPER survey instrument used to develop scores for 7 market performance indicators (MPIs), 
Building Operations, Life Cycle Cost Analysis, Capital Improvements, Design Practices, 
Strategic Leadership, Mobilizing the Organization and Contracts with Suppliers, as well as an 
Overall Adoption metric. In addition, we included new questions identified through staff 
interviews and interviews with Design and Consulting professionals aimed at identifying 
trends and opportunities that exist in the Hospitals & Healthcare marketplace. To identify new 
questions we include a subscript (N) after the questions number in the survey instrument. 
 
One challenge faced by the evaluation team was how to accommodate individual hospitals 
that were part of a larger hospital system. In some cases, hospitals systems that participated 
in the initiative explicitly requested that one representative be contact for all hospitals in their 
system. Other hospital systems employ staff who oversee all operations across system 
facilities.  The 2010 MPER overcame this challenge by conducting one interview for a hospital 
system and weighting the responses to the number of hospitals in that system, effectively 
applying the interviewee’s answers to all the hospitals that they were responsible for. 
Evergreen and NEEA staff agreed to adopt a similar approach. We designed the survey 
introduction to ask interviewees from hospital systems if they could speak in detail about the 
specific hospitals in their hospital systems. At the outset of the interview, the interviewer 
asked if the interviewee could speak for all hospitals in their hospital system and where 
necessary read a list of the hospitals. If the interviewee stated they could speak for all 
hospitals, that interviewee’s answers were recorded for each hospital in their system. If they 
could not speak for all hospitals in their system, the interviewer applied their answers only to 
the hospitals they could speak for. The interviewer then asked the interviewee for a contact 
name and telephone number for someone who could speak for the remaining hospitals in the 
system. 
 


Survey Question Weighting 
We followed the 2010 MPER approach to estimate penetration of SEM MPIs. Approximately 
60 questions provided the information required to calculate the MPIs. There are three levels 
of MPI, with each level of MPI providing information to the next level. Each survey question 
provided information for the Level 1 MPIs. These questions took 2 forms, categorical 
questions and binary (Yes, No) questions.  We coded each categorical question with a score 
from 0 to 1 depending on the number of potential response categories. For example, questions 
with response categories, “seldom or never, less than half, about half, more than half, and 
virtually all the time” we coded as 0, 0.25, 0.5, 0.75, and 1, respectively. We coded binary 
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questions with a score of 0 if the answer was no and 1 if the answer was yes. We then 
assigned a weight to each question and computed a weighted score for each Level 1 MPI.  If a 
facility scored 0.63 or greater in a Level 1 MPI this facility met the MPI and was counted in the 
proportion of the market meeting the MPI. To calculate the penetration of the Level 2 MPIs we 
followed a similar process. Each Level 1 MPI was assigned a weight and a weighted score was 
developed for the Level 2 MPI. If a facility scored greater than 0.63 for the Level 2 MPI, this 
facility met the MPI and was counted in the proportion of the market meeting the MPI. To 
calculate the Level 3 Overall Penetration MPI we followed the same process. 


Table 31 below presents the detailed weighting scheme we followed. 
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Table 31: Hospital Survey Question Weighting Scheme 


Q. 
Number Question Text 


Possible 
Scores 


MPI 1 
Weight MPI Level 1 


MPI 2 
Weight MPI Level 2 


MPI 3 
Weight MPI Level 3 


Building Operations Metrics 


6 Calculated the energy 
use per square foot 
(EUI=1) 


1=0, 
2=.25, 
3=.5, 


4=.75, 
5=1 


0.125 Benchmarking 0.167 Building 
Operations 


0.18 Overall 
Penetration 


8 Obtained an ENERGY 
STAR score 


1=0, 
2=.25, 
3=.5, 


4=.75, 
5=1 


0.125      


24_1 Comparing across 
buildings you are 
responsible for? 


0,1 0.125      


24_2 Comparing across 
buildings in the 
region? 


0,1 0.125      


24_3 Comparing 
performance of the 
same building over 
time? 


0,1 0.125      


24_4 Comparing building 
performance to 
energy use goals? 


0,1 0.125      


27 Have you trained any 
of your staff in using 
ENERGY STAR 
Portfolio Manager? 


0,1 0.125      


26_1 Used results to help 
in establishing an 
energy use or savings 
target? 


0,1 0.125      


26_2 Reported results to 
building owners 
decision makers 


 


 


0,1 0.5 Tracking and 
Reporting 


0.167 Building 
Operations 
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Q. 
Number Question Text 


Possible 
Scores 


MPI 1 
Weight MPI Level 1 


MPI 2 
Weight MPI Level 2 


MPI 3 
Weight MPI Level 3 


Building Operations Metrics (Cont.) 


7 Kept the estimate of 
energy use per square 
foot current by 
regularly updating the 
energy consumption 
and facilities size 
information 


1=0, 
2=.25, 
3=.5, 


4=.75, 
5=1 


0.25      


9 Kept the ENERGY 
STAR score current by 
regularly updating the 
energy consumption 
and benchmarking 
information 


1=0, 
2=.25, 
3=.5, 


4=.75, 
5=1 


0.25      


10 Set a goal or target 
for energy use or 
energy use reductio 


1=0, 
2=.25, 
3=.5, 


4=.75, 
5=1 


 


 


1 Energy 
Performance 


Targets 


0.167 Building 
Operations 


  


37 Plan is actually 
written, not just 
generally understood 


0,1 0.125 EE Plan 0.167 Building 
Operations 


  


38 Plan includes numeric 
goals for energy 
savings or use 


0,1 0.125      


39 Plan includes specific 
action items 


0,1 0.125      


40 Plan includes a 
timeline 


0,1 0.125      


41 Plan identifies the 
responsible parties 


0,1 0.125      


42 Plan includes a 
budget 


0,1 0.125      


43 Plan is authorized by 
senior management 


0,1 0.125      
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Q. 
Number Question Text 


Possible 
Scores 


MPI 1 
Weight MPI Level 1 


MPI 2 
Weight MPI Level 2 


MPI 3 
Weight MPI Level 3 


Building Operations Metrics (Cont.) 


44 Senior management 
receives updates on 
plan achievements 


0,1 0.125      


11 Conducted a study or 
audit to identify ways 
to reduce building 
energy use [Study=1] 
AND, if response "less 
than half" or "about 
half", then 
[Study_Potential=1] 
[Study_Potential=0 
for responses "none," 
"more than half", 
"and virtually all"] 


1=0, 
2=.25, 
3=.5, 


4=.75, 
5=1 


0.4 EE Study 0.167 Building 
Operations 


  


32 [If Study_Potential=1] 
You mentioned you 
have conducted a 
study to identify ways 
to reduce building 
energy use, but have 
not done so for all of 
your buildings. Do 
you currently have 
plans to study most of 
the remaining 
buildings over the 
next two years? 


0,1 0.25      


33 [If Study=0] Within 
the next two years, 
do you have plans to 
conduct a study or 
audit to identify 
opportunities to 
reduce building 
energy use? 


0,1 0.25      


34 [If Study=1] Who 
conducted the study 
(if interviewee 
identified entity who 
conducted study 
response = 1, else 
response = 0) 


 


0,1 0.2      
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Q. 
Number Question Text 


Possible 
Scores 


MPI 1 
Weight MPI Level 1 


MPI 2 
Weight MPI Level 2 


MPI 3 
Weight MPI Level 3 


Building Operations Metrics (Cont.) 


35 [If Study=1] Did the 
study look for 
operations and 
maintenance changes 
that might lower 
energy costs? 


0,1 0.4      


14 Taken steps to reduce 
building energy use 
[Actions=1] 


1=0, 
2=.25, 
3=.5, 


4=.75, 
5=1 


0.1425 EE Tune Up 0.167 Building 
Operations 


  


15 [If Actions=1] Have 
you seen an 
improvement in the 
energy performance 
of any of your 
buildings? 


0,1 0.1425      


53 For any building you 
are responsible for, 
have you made any 
no-cost or low-cost 
changes in operations 
or maintenance to 
reduce energy costs 
in the last three 
years? 


0,1 0.1425      


54_1 Improved the 
scheduling of 
equipment, such as 
lighting and HVAC? 


0,1 0.1425      


54_2 Corrected situations 
of simultaneous 
heating and cooling? 


0,1 0.1425      


54_3 Adjusted the outside 
air usage or 
economizer 
functioning? 


0,1 0.1425      


54_4 Recalibrated sensors 
in the last two years? 


0,1 0.1425      
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Q. 
Number Question Text 


Possible 
Scores 


MPI 1 
Weight MPI Level 1 


MPI 2 
Weight MPI Level 2 


MPI 3 
Weight MPI Level 3 


LCCA Metrics 


21 Are you familiar with 
life-cycle cost 
analysis, also called 
total cost of 
ownership analysis? 
[LCCA=1] 


 


 


0,1 0.5 LCCA 1 LCCA 0.05 Overall 
Penetration 


22 [IF LCCA=1] Which of 
these 3 statements 
best describes your 
organization's 
investment decision-
making with respect 
to life cycle cost 
analysis? Would you 
say:  
1. Your organization 
has not used nor plan 
to use life-cycle cost 
analysis 
2. Your organization 
has plans to use life-
cycle cost analysis for 
some investments 
3. Your organization 
has made 
investments based on 
lowest life-cycle cost  


1-.0, 
2=.5, 3 = 


1, 


0.5      


Capital Improvement Metrics 


52 For any building you 
are responsible for, 
have you replaced 
existing equipment 
with high-efficiency 
equipment in the last 
three years?  


0,1 1 Capital 
Improvements 


1 Capital 
Improvements 


0.05 Overall 
Penetration 


Integrated Design Metrics 


59 How familiar are you 
with the architectural 
design process called 
Integrated Design?  


1-.0, 
2=.5, 3 = 


1, 


0.33 ID Awareness 0.25 Design 
Practices 


0.18 Overall 
Penetration 







 


Evergreen Economics    Page 57   


Q. 
Number Question Text 


Possible 
Scores 


MPI 1 
Weight MPI Level 1 


MPI 2 
Weight MPI Level 2 


MPI 3 
Weight MPI Level 3 


Integrated Design Metrics (Cont.) 


60 [If 59= 2 or 3] Has 
your organization 
used integrated 
design for any of its 
new construction, 
addition or 
renovation design 
projects in the last 
three years? 


 


 


 


0,1 0.66      


61 Other than for code 
compliance, did you 
use energy modeling 
to determine the 
design? 


0,1 1 ID Modeling 0.25 Design 
Practices 


  


62 Was a design 
charrette (shar-et) 
held, where the 
architect meets with 
the owner, building 
operator, and 
consulting engineers 
to collaboratively 
create the building 
design? 


0,1 1 ID Activities 0.25 Design 
Practices 


  


63 Was any major 
system--such as the 
chiller, boiler, 
ventilation, or lighting 
system--designed to 
use less significantly 
less energy than in 
comparable facilities 
or required by code? 


 


 


 


0,1 1 ID Features 0.25 Design 
Practices 
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Q. 
Number Question Text 


Possible 
Scores 


MPI 1 
Weight MPI Level 1 


MPI 2 
Weight MPI Level 2 


MPI 3 
Weight MPI Level 3 


Strategic Leadership Metrics 


72 Does your 
organization consider 
sustainability or 
energy efficiency to 
be part of its market 
identity? 


0,1 1 Vision 0.5 Strategic 
Leadership 


0.18 Overall 
Penetration 


69 Does the senior 
management of your 
organization believe a 
commitment to 
sustainability or 
energy efficient 
facilities will provide 
the organization with 
a strategic 
advantage? 


0,1 0.33 Executive 
Commitment 


0.5 Strategic 
Leadership 


  


71 Have energy 
efficiency and 
sustainability goals 
been formally 
adopted through a 
mission statement or 
policy and procedures 
statements? 


0,1 0.33      


74 Has your firm 
established a specific 
individual, team or 
committee 
responsible for 
energy use reduction 
and/ or 
sustainability? 


 


 


 


 


 


 


0,1 0.33      
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Q. 
Number Question Text 


Possible 
Scores 


MPI 1 
Weight MPI Level 1 


MPI 2 
Weight MPI Level 2 


MPI 3 
Weight MPI Level 3 


Mobilizing the Organization Metrics 


79 Have you trained any 
of your building 
engineers and 
operators in how to 
conduct studies to 
identify energy 
savings 
opportunities?  


0,1 0.125 Training 0.66 Mobilizing the 
Organization 


0.18 Overall 
Penetration 


81 Have you or any of 
the O&M staff 
participated in any 
seminars or training 
related to energy 
efficiency? 


0,1 0.125      


82 [If 81 = Y] About what 
proportion of the 
O&M staff have 
received training 
related to energy 
efficiency? 


1=.33, 
2=.66, 


3=1 


0.125      


83 [If 81  = Y] What 
organizations 
sponsored the 
presentation or 
training? (If 
respondent identifies 
training response = 1 
else response = 0) 


0,1 0.125      


84 [If 81 = Y] Have you or 
any of your staff 
received certifications 
relating to energy 
efficiency? 


0,1 0.125      


88 Does your 
organization allocate 
time for your 
operations staff to 
improve capability in 
energy efficiency? 


 


 


0,1 0.125      
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Q. 
Number Question Text 


Possible 
Scores 


MPI 1 
Weight MPI Level 1 


MPI 2 
Weight MPI Level 2 


MPI 3 
Weight MPI Level 3 


Mobilizing the Organization Metrics (Cont.) 


90 Is energy efficiency 
included in your 
professional 
development 
planning for any 
staff? 


0,1 0.125      


91 Would you say that 
over the last two 
years operations staff 
have received more 
training in energy 
efficiency than in 
previous years? 


0,1 0.125      


92 Does your 
organization consider 
demonstrated 
competence in 
energy efficiency as a 
factor in promotion 
decisions? 


0,1 0.33 Communicating 
Expectations 


0.34 Mobilizing the 
Organization 


 Overall 
Penetration 


93 Is energy efficiency 
included in job 
descriptions of 
operational staff 
positions? 


0,1 0.33      


94 Does your 
organization 
recognize its energy 
efficiency or 
sustainability 
achievements in staff 
meetings and credit 
key individuals and 
teams? 


 


 


 


 


 


0,1 0.33      
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Q. 
Number Question Text 


Possible 
Scores 


MPI 1 
Weight MPI Level 1 


MPI 2 
Weight MPI Level 2 


MPI 3 
Weight MPI Level 3 


Contracts Metrics 


80 Have you identified 
contractors with 
demonstrated 
capability to conduct 
studies to identify 
energy savings 
opportunities? 


 


0,1 0.25 Contracts with 
Suppliers 


1 Contracts with 
Suppliers 


0.18 Overall 
Penetration 


66 Do any of your 
contracts with 
equipment service 
providers include 
energy efficiency 
requirements? 


0,1 0.25      


67 Has your organization 
included energy 
efficiency 
requirements in any 
of its specs for 
equipment 
purchases? 


0,1 0.25      


65 For future new 
construction projects, 
does your 
organization plan to 
request that your 
A&E team be 
experienced in or 
willing to learn 
Integrated Design? 


0,1 0.25      
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Appendix C: Northwest Hospitals Phone Survey Instrument 
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Appendix D: 2013 Savings Validation Details 
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Appendix E: NEEA Response to MPER 6 Report 
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Appendix F: Hospitals & Healthcare Draft LTMT Logic 


Model  
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M e m o r a n d u m  


FROM: SBW Consulting 


TO: Rita Siong, Northwest Energy Efficiency Alliance  


DATE: March 9, 2015 


RE: Hospital & Healthcare Initiative 2014 Energy Savings 
Validation 


CC: John Boroski, Evergreen Economics 


SUMMARY 


This memorandum describes SBW Consulting’s (SBW’s) validation of the electrical energy 
savings from the Northwest Energy Efficiency Alliance’s (NEEA’s) Hospital and Healthcare (H&H) 
Initiative for the year 2014. Table 1 summarizes the validated savings for the three facilities 
included. 


SBW’s validation consisted of inspection and review of the documentation provided by NEEA, 
the utilities, and the facilities. Where a utility has incentivized a measure, SBW verified that the 
savings amount claimed by NEEA matched the amount reported by the utility. Where more 
detailed information was available, SBW verified that the means used to arrive at the savings 
claim were reasonable, and that the results were within the range of expected savings for the 
measures. 
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Table 1: H&H Initiative Validated Electrical Energy Savings for 2014 


Hospital Group / Facility Identifer 2014 Validated kWh (aMW) 


2014-1 2,313,639 


(0.264) 


2014-2 642,420  


(0.073) 


2014-3 620,493  


(0.071) 


Total 3,576,552 


(0.408) 
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1. 2014-1 


1.1. Methodology 


The serving utility verified the savings for 2014-1 as part of their energy efficiency incentive 
program. SBW examined forms provided by the utility and verified that the savings were as 
reported. 


1.2. Findings 


Claimed savings derived from four HVAC measures. The project added a ground water loop to 
the chilled water system, added magnetic bearings on chillers, and modified the control 
sequence on select air handling units to reduce fan speeds during off hours, thus reducing 
airflow.  Table 2 shows savings for the four measures. 


Table 2: 2014-1 Utility Incentivized HVAC Projects 


Project Title 
Original Savings 


 (kWh/year) 
Validated Savings 


 (kWh/year) 


Centrifugal Chiller Improvements:  Ground Water Loop 861,809 861,809 


Ventilation System Improvements:  Operating Room Setback 525,021 525,021 


Centrifugal Chiller Improvements:  Chiller Magnetic Bearing 344,129 344,129 


Ventilation System Improvements:  AHU Fan Setback 582,680 582,680 


Total 2,313,639 2,313,639 
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2. 2014-2 


2.1. Methodology 


NEEA claimed savings for one HVAC measure at this site.  The utility did not incentivize the 
savings.  The NEEA Technical Lead for the project used engineering calculations to estimate 
savings.  SBW reviewed the calculations and verified that the savings were as reported. 


The installed measure affected six air-handling units.  Each unit has variable speed drive fans.  A 
mix of direct expansion (DX) cooling and central chilled water-cooling provides cooling.  A mix 
of electric heat and central gas-fired hot water boilers provides heating.  The hospital originally 
operated the air handlers 24/7 year round with no setbacks.  The installed measure adjusted 
the control sequence of the six units to set back the airflow during unoccupied hours.  This 
resulted in electric savings to fan, heating, cooling, and pumping end use energies. 


The Technical Lead estimated savings with a spreadsheet analysis that used fan logger data to 
calculate fan energy savings for the six affected air-handling units.  The analysis applied the fan 
energy percent savings to calculated heating, cooling, and pumping energies to determine 
savings for the respective end uses.  Inputs to the calculation were based in part on information 
provided by the site contact, and in part on assumptions made by the Technical Lead.  SBW 
reviewed the inputs for accuracy and reasonableness.  Error! Reference source not found. 
describes the primary assumptions made in the model, all of which SBW concluded to be 
reasonable. 


Table 3:  2014-2 Savings Calculation Assumptions 


Parameter Value Evaluation Notes 


Cooling equivalent full load 
hours 


1,250 hours/year Checked against TMY3 weather 
data and found to be reasonable. 


Cooling efficiency 0.65 kW/Ton This value is typical for affected 
types of systems. 


Heating equivalent full load 
hours 


8,760 hours/year Heating does not occur year-
round (this is not a literal value).  
This value was used in 
conjunction with the average 
heating delta T to determine the 
average year-round heating 
energy. 


Average heating delta T 7 °F  This is the average temperature 
difference seen by the heating 
coil.  The value was checked 
against TMY3 weather data and 
found to be reasonable. 


Heating efficiency 82% This value is typical for the 
affected types of systems. 
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2.2. Findings 


SBW reviewed the provided calculations in depth and found them to be a reasonable estimate 
of savings. The evaluation did not uncover any errors. The model used actual meter data taken 
on site, which further bolstered the credibility of the estimate.  Table 4 shows the validated 
savings for the single measure. 


Table 4: 2014-2 Facility HVAC Projects 


Project Title 
Original Savings 


 (kWh/year) 
Validated Savings 


 (kWh/year) 


Reduce ventilation of six air handlers 642,420 642,420 


Total 642,420 642,420 
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3. 2014-3 


3.1. Methodology 


The serving program administrator verified the savings for multiple facilities within the 2014-3 
health system. SBW verified that the savings were as reported. 


3.2. Findings 


The program administrator claimed savings at five separate buildings within the health system, 
but did not provide details of the actual measures installed.  Table 4 shows the validated 
savings for each building. 


Table 5: 2014-3 Program Administrator Incentivized Projects 


Project Title 
Original Savings 


 (kWh/year) 
Validated Savings 


 (kWh/year) 


Building A (Hospital) 429,126 429,126 


Building B (Medical Office Bldg) 43,528 43,528 


Building C (Medical Office Bldg) 40,847 40,847 


Building D (Medical Office Bldg) 18,769 18,769 


Building E (Hospital) 88,223 88,223 


Total 620,493 620,493 
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Executive	Summary	
 
In 2011, the Northwest Energy Efficiency Alliance (NEEA) launched an initiative aimed at 
improving the efficiency of center pivot irrigation. The solution was envisioned to be an 
integrated irrigation system with diverse components that could easily exchange information that 
would support data-driven irrigation decisions. The challenge was that the various system 
components were developed by disparate manufacturers. As a result, products from one company 
did not easily send information to or receive information from products made from a different 
company.  
 
To address this barrier, NEEA invited a consortium of irrigation industry stakeholders, composed 
of equipment manufacturers, software companies, and irrigation consultants. The purpose of 
bringing these entities together was to develop and implement a universal set of data standards 
that could be used by all manufacturers, and that, when adopted, would allow for seamless data 
exchange between the various components of the irrigation system. Together with NEEA, the 
consortium initiated the Precision Ag Irrigation Leadership project (PAIL) within AgGateway.1 
PAIL achieved the primary objectives of its initial phase: writing data standards for collecting 
field information, such as soil moisture and weather conditions and forecasts, as well as for 
irrigation operations and reporting in December 2014. The work has since passed to the next 
phase, which entails submitting the formal standards and socializing those to the growers, 
manufacturers, and stakeholders in the industry. This next phase will also include the 
development the next set of data standards, focusing on pumping systems, flow meters, energy, 
and drip irrigation. NEEA is partially funding this effort through December 2015. 
 
NEEA engaged the Cadmus team, consisting of Cadmus and IRZ Technologies, in January 2015 
to conduct an influence assessment. The primary objective of the evaluation was to assess 
NEEA’s level of influence on developing and establishing the standards that would allow for 
data exchange to occur between the variously sourced components of an irrigation system.  
 
Methodology	
 
Utilizing in-depth interviews with 10 members of the PAIL Project and eight non-PAIL 
members of the irrigation industry, Cadmus assessed NEEA’s influence on the development of 
standards in the following ways:  


 Gathered information on PAIL participants’ pre- and post-initiative plans, activities, and 
barriers to creating data exchange standards; 


 Contrasted those outcomes to the plans, activities, and barriers perceived by non-PAIL 
industry representatives; 


 Determined the counterfactual from PAIL participants’ viewpoints, or what would have 
happened if NEEA had not initiated the process; and 


 Identified the other impacts on market players, such as collaborations and mergers. 


                                                 
1 “AgGateway is a non-profit consortium of businesses serving the agriculture industry with the mission to promote, 
enable and expand eBusiness in agriculture.” More information is available online at: www.aggateway.org. 
Accessed April 15, 2015. 
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Key	Research	Areas	
 
Cadmus, in conjunction with NEEA staff, developed five key research questions in which to 
focus our data collection. These included: 


 What are the agreed-upon standards? 
 How do standards work to create successful communication? 
 What have been PAIL’s accomplishments? 
 Have other entities made, planned, or foreseen similar developments? 
 How has NEEA impacted standards development and what would have occurred had 


NEEA not initiated the PAIL process? 
 
Findings	
 
PAIL members unanimously agreed that NEEA was very influential in establishing PAIL. 
Specifically, they spoke about NEEA’s success in bringing competing manufacturers and the 
different stakeholders together around the same table to work on developing an integrated 
irrigation system. Many members cited three key factors: (1) NEEA’s vision of a group to 
develop data exchange standards that would facilitate an integrated irrigation system; (2) 
NEEA’s collaboration with AgGateway, a standards-writing organization; and (3) NEEA’s 
funding and support of the PAIL facilitator, who the PAIL members said provided the 
administrative services and leadership necessary for the group to be successful.  
 
Seven of 15 PAIL and non-PAIL respondents thought it was not at all likely or not too likely that 
a similar group of manufacturers and stakeholders would have worked together in a similar 
capacity if NEEA had not intervened to establish the PAIL consortium. Six respondents thought 
it was somewhat likely, and two respondents who thought it was very likely that a similar group 
would have worked together in a similar capacity. These two respondents said it would have 
occurred several years later; one estimated three to four years later and another said five to 10 
years later.  
 
When quantitatively scoring PAIL and non-PAIL members’ responses to rate NEEA’s overall 
influence on standards development, Cadmus separately asked PAIL members to rate NEEA’s 
direct influence in establishing the standards, and then both PAIL and non-PAIL members to 
assess the likelihood of standards being developed had NEEA not initiated the PAIL process. 
The overall influence score was 84%, meaning in our estimation, the ultimate development of 
standards is 84% attributable to NEEA’s efforts. PAIL members, rating on both NEEA’s direct 
influence as well as the likelihood of standards being developed without NEEA, rated NEEA’s 
overall influence at 85%. Non-PAIL members, who were only asked about the likelihood of 
standards occurring absent NEEA, provided scores calculating to 68% for NEEA’s overall 
influence.  
 
According to several of the participants we interviewed, growers are not yet demanding a 
standard because they have not had the opportunity to work with one. However, they said 
growers would adopt an integrated system once such a system is tested and if it increases the 
grower’s return on investment.  
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Conclusions	
 
Growers and technology advancements are creating a demand for better and easier collection of 
data and control of irrigation equipment. Prior to the work of PAIL, only sporadic efforts were 
undertaken to establish data exchange standards (and generally those standards only interacted 
with one or two brands). No industry-wide standard exists, effectively limiting a grower’s ability 
to operate a fully integrated irrigation system using equipment from different manufacturers.   
 
For data exchange standards to have a meaningful effect, manufacturers must agree to adopt 
them and build to the new protocols. As every PAIL and non-PAIL member pointed out, the 
largest challenge to developing any standard is gaining cooperation between competing irrigation 
industry stakeholders. NEEA successfully accelerated the time it may have taken for market 
demand or for manufacturers to cooperate on their own and develop an industry-wide standard.  
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1 Introduction	
 
In 2011, the Northwest Energy Efficiency Alliance (NEEA) launched an initiative aimed at 
improving the efficiency of center pivot irrigation. The solution was envisioned to be an 
irrigation system with diverse components that could easily exchange information that would 
support data-driven irrigation decisions. The challenge was that the various system components 
were sourced from a variety of unrelated manufacturers. As a result, products from one company 
did not easily send information to or receive information from products made from a different 
company.  
 
To address this barrier, NEEA invited a consortium of irrigation industry stakeholders, composed 
of equipment manufacturers, software companies, and irrigation consultants. The purpose of 
bringing these entities together was to develop and implement a universal set of data standards 
that could be used by all manufacturers, and that, when adopted, would allow for seamless data 
exchange between the various components of the irrigation system. Together with NEEA, the 
consortium decided to initiate the Precision Ag Irrigation Leadership project (PAIL) within 
AgGateway.2 PAIL achieved the primary objectives of its initial phase in December 2014. The 
work has since passed to the next phase, which entails submitting the formal standards and 
socializing those to the growers, manufacturers, and stakeholder in the industry. This next phase 
will also develop the next set of data standards, focusing on pumping systems, flow meters, 
energy, and drip irrigation. NEEA is partially funding this effort through December 2015. 
 
NEEA engaged Cadmus in January 2015 to conduct an influence assessment to assess NEEA’s 
level of influence on developing and establishing the standards that would allow for data 
exchange to occur between the variously sourced components of an irrigation system. Those 
components could include sprinklers, emitters, sprayers, soil moisture monitors, soil mapping 
systems, in-field weather stations, and in-field eddy covariance systems.  
 
Cadmus assessed NEEA’s influence on the development of standards, in the following ways:  


 Gathered information on PAIL participants’ pre- and post-initiative plans, activities, and 
barriers to creating data exchange standards; 


 Contrasted those outcomes to the plans, activities, and barriers perceived by non-PAIL 
industry representatives; 


 Determined the counterfactual from PAIL participants’ viewpoints, or what would have 
happened if NEEA had not initiated the process; and 


 Identified the other impacts on market players, such as collaborations and mergers. 
 
 


                                                 
2 “AgGateway is a non-profit consortium of businesses serving the agriculture industry with the mission to promote, 
enable and expand eBusiness in agriculture.” More information is available online at: www.aggateway.org. 
Accessed April 15, 2015. 
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2 Methodology	
 
Cadmus designed our project approach to provide an objective and insightful assessment of 
NEEA’s influence in establishing a consortium of farm industry/irrigation stakeholders and 
facilitating the creation of standards that allow for exchange between irrigation system 
components. We reviewed the following documents: 


 Irrigation Initiative Wrap-Up Report (Draft); 
 Agriculture Irrigation Energy Efficiency Initiative Overview; 
 Northwest Agricultural Irrigation Market Characterization and Baseline Study, and  
 NEEA’s Northwest Energy Efficiency Alliance Updates: AgGateway Members and 


NEEA Collaborate on Energy-Efficient Agricultural Irrigation  
 
We also conducted in-depth interviews with both PAIL and non-PAIL members and scored 
NEEA’s influence based on their responses.  
 
2.1 Key	Research	Areas	
 
Following our review of NEEA project documents, Cadmus, in conjunction with NEEA staff, 
developed five key research areas to guide our in-depth conversations with PAIL and non-PAIL 
members. Table 1 provides an overview of the key research questions, areas of investigation, and 
data sources that contributed to our analysis. 
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Table 1. Research Overview 
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What are the agreed-upon 
standards? 


Specific standards associated 
with specific components; 
How standards were 
identified; 
Technical specifications 


       


How do standards work to 
create successful 
communication? 


Compare end product 
description to needs; 
Demonstrate project results; 
Demonstrate education, 
outreach, and marketing 
results 


       


What have been PAIL’s 
accomplishments? 


Goals versus achievements; 
Challenges; 
Successes; 
What is left for PAIL to do 


       


Have other entities made, 
planned, or foreseen similar 
developments? 


Perceived market need by 
others; 
Similar product development 
initiatives by non-PAIL 
manufacturers; 
Level of progress toward 
similar development; 
Whether other entities would 
have conducted the PAIL 
work 


       


How has NEEA impacted 
standards development and 
what would be the 
counterfactual? 


Absent PAIL, what 
standards/when would they 
have been established and 
what are the likely 
differences in results;  
Change in technology 
development status pre-2012 
to post-2014; 
Factors important to change; 
Projected saturation of 
equipment 


       


 
 
2.2 	Sample	
 
NEEA provided Cadmus with a list of 28 representatives of manufacturers and universities 
throughout the Northwest who participated in the PAIL project. Additionally, NEEA provided us 
with contacts at two utilities who work closely with growers in the Northwest, but who were not 
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participants in the PAIL consortium. IRZ Consulting3 provided Cadmus with a list of 17 
irrigation equipment manufacturer and university personnel, also located primarily in the 
Northwest, who work with growers but did not participate in the PAIL consortium.   
 
Cadmus segmented both PAIL and non-PAIL contacts by the type of equipment they 
manufactured or businesses/institution they represented. These equipment types included, 
sprinklers, sprayers, or emitters; soil moisture management equipment; in-field weather stations; 
and controls software. Participants who were not manufacturers were drawn from utilities, 
universities and large agribusiness organizations.  
 
Within these categories, PAIL participants were further sorted by their level of participation in 
PAIL, from most active to least active. Cadmus randomly dialed PAIL and non-PAIL contacts 
from each equipment segment until we fulfilled the interview goals or exhausted the sample. 
 
2.3 In‐depth	Interviews	
 
Cadmus was able to speak to representatives from each of the manufacturing, institutional, and 
utility sectors. Thirteen of the 18 PAIL and non-PAIL participants interviewed have careers in 
the agriculture irrigation industry, ranging from 10 to 46 years in length. They have a deep 
understanding of the issues, concerns, and opportunities faced by both manufacturers and 
growers.  
 
Four non-PAIL members were very familiar with NEEA and PAIL, having either worked with 
NEEA since its inception, as funders of NEEA’s work, as an industry liaison to NEEA, or 
through participating in other NEEA irrigation studies. Two of the non-PAIL members attended 
the initial meetings in which the PAIL initiative was developed, and they continue to receive 
limited updates on PAIL. The remaining four interviewees were slightly familiar or had not 
heard of NEEA or PAIL prior to our conversation. Table 2 shows the sample size and completed 
interviews by business type. 
 
 


                                                 
3 IRZ combines water resource engineering with state-of-the-art technologically advanced irrigation, resource 
management (water, power, and human) and conservation services to their clients, and is well acquainted with 
members of the irrigation industry, 
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Table 2. Completed PAIL and Non-PAIL Interviews 


Role 
PAIL Non-PAIL 


Sample 
Population 


Interview 
Goal 


Interviews 
Completed 


Sample 
Population 


Interview 
Goal 


Interviews 
Completed 


PAIL Lead 
Facilitator 


1 1 1 N/A N/A N/A 


Manufacturers 
of sprinklers, 
sprayers, or 
emitters; large 
agribusiness 


6 1-5 1 8 1-5 3 


Manufacturers 
of soil moisture 
management 
equipment 


7 1-5 1 4 1-5 1 


Representatives 
of in-field 
weather 
stations 


3 1-5 1 1 1-5 * 


Representatives 
of farm system 
software 
company 


7 1-3 3 4 1-3 1 


Utility or 
university 
representative 
with irrigation 
experience; 
Other 


1 University N/A 1 
2 Utility; 


1 University 
1-2  


2 Utility; 
1 University 


NEEA Product 
Manager 


1 1 1 N/A N/A N/A 


Total 28 Up to 10 10 19 Up to 10 8 
* Many of the companies represented manufacture equipment in more than one category. The category (in-field 
weather stations) was represented in our interview with the manufacturer of soil moisture and management 
equipment. 
 
2.4 Scoring	Protocol	
 
Cadmus designed a scoring protocol to quantitatively assess NEEA’s overall influence in the 
development and implementation of a universal set of data standards through responses to 
interview questions of PAIL manufacturers, non-PAIL manufacturers, and other stakeholders. 
The questions assessed two components of the overall influence: (1) NEEA’s direct influence in 
establishing the consortium and ultimately achieving the standards; and (2) what would be the 
counterfactual, (i.e. would standards have been established without NEEA and when?). When 
scored, each component has a percentage of overall influence ranging from 0% to 100% for each 
interviewee. These two components are potentially subject to different and opposing biases as 
interviewees tend to “agree” with statements made in interviews more often than “disagree.” The 
direct influence questions asked for level of agreement that NEEA and PAIL were influential, 
while the counterfactual questions asked for level of agreement that others would have 
implemented a similar effort, absent NEEA’s involvement As a result, the direct influence 
component may indicate higher overall influence than the counterfactual component. We 
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averaged each component’s score across all interviewees, and then averaged the two component 
scores together to compute an overall influence result ranging from 0% to 100%. While those 
involved with PAIL answered both the direct influence and counterfactual assessments, non-
PAIL manufacturers were only asked a subset of the counterfactual questions that generally 
assess the likelihood of manufacturers joining forces to develop standards similar to those 
resulting from PAIL.  
 
We assessed direct influence through two questions: 


 How influential was NEEA in establishing PAIL?  
 How effective was PAIL in establishing standards? 


 
We assessed the counterfactual by asking both PAIL and non-PAIL members how likely it was 
that similar standards would have been developed absent PAIL, and when they would have been 
developed. PAIL members were asked specifically about individual standards, while non-PAIL 
members were asked generally about an overall effort. We asked the PAIL facilitator, NEEA 
product manager, and PAIL academic member to answer the attribution questions for each 
equipment standard, along with a question to rate the importance of that standard in the overall 
irrigation system. For these three respondents, we scored the counterfactual by weighting the 
scores for each component by the importance of that component to the irrigation system. We first 
computed the importance-weighted counterfactual score for the specific standard questions, then 
averaged those results with the general counterfactual questions. The interview guide contains 
other questions that are used for context, probing, and confirming responses to the attribution 
questions. 
 
Table 3 and Table 4 list the key direct influence and counterfactual component questions and the 
scores associated with different responses. 
 


Table 3. NEEA Direct Influence Questions (PAIL Members Only) 


Key Questions Scoring 


1. How influential was NEEA in 
establishing PAIL? 


Not at all 
influential 


Not too 
influential 


Neutral 
Somewhat 
influential 


Very 
Influential 


0% 25% 50% 75% 100% 


2. How effective was PAIL in establishing 
the standards? 


Not at all 
effective 


Not too 
effective 


Neutral 
Somewhat 
effective 


Very 
effective 


0% 25% 50% 75% 100% 
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Table 4. Key Counterfactual Questions, PAIL and Non-PAIL 


Key Questions*  Scoring 


1. [PAIL + non-
PAIL] How 
likely is it that 
others 
[organizations 
or individuals] 
would have 
established 
something 
similar [to 
PAIL]? 


Very likely 
Somewhat 


likely 
Neutral Not too likely Not at all likely 


0% 25% 50% 75% 100% 


2. [PAIL] How 
likely is it that 
[specific 
equipment] 
standard ** 
would have 
been established 
without PAIL? 


Very likely 
Somewhat 


likely 
Neutral Not too likely Not at all likely 


0% 25% 50% 75% 100% 


3. [PAIL] 
Without PAIL, 
would the 
[specific 
equipment] 
standard be 
different [than 
PAIL’s result]? 


Very similar 
Somewhat 


similar 
Neutral 


Somewhat 
different 


Very different, 
or yes, or don't 


know 


0% 25% 50% 75% 100% 


4. [PAIL] 
Without PAIL, 
when would 
[specific 
equipment] 
standard have 
been 
established? 


Same or within 
1 year 


In 1 to 2 years In 3 to 4 years In 4 to 5 years 
A long time or 


more than 5 
years 


0% 25% 50% 75% 100% 


5. [PAIL] How 
important is that 
particular 
[specific 
equipment] 
standard to 
overall 
communications 
standards? 


Not at all 
important 


Not too 
important 


Neutral 
Somewhat 
important 


Very important 


0% 25% 50% 75% 100% 
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6. [PAIL + non-
PAIL] How 
similar to PAIL 
and how 
successful are 
other equipment 
management 
collaboration 
efforts?  


Very similar/ 
successful 


Somewhat 
similar/ 


successful 
Neutral 


Not too similar/ 
successful 


Not at all 
similar/ 


successful or 
N/A 


0% 25% 50% 75% 100% 


7. [PAIL + non-
PAIL] When 
did this work 
occur?  


Completed 
during 2011-


2014 


Started prior to 
or during 


2011-2013 


Started in 
2014-2015 


Planning to start 
Don't know or 


N/A 


0% 25% 50% 75% 100% 


* Questions are presented for clarity in this report and actual wording may differ slightly from the interview 
guides. Actual question wording is provided in the interview guides in the Appendix A. 
** A list of data sets and equipment is provided in Appendix B. 
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3 Findings	
 
Cadmus conducted in-depth interviews with PAIL and non-PAIL participants to assess their 
awareness of PAIL’s work, to collect data about PAIL’s progress in developing data exchange 
standards, and to assess NEEA’s influence. Those findings are presented below, starting with an 
overview of NEEA’s influence on the formation of PAIL and the standards, and then organized 
by key research areas. Section 3.2 provides a more detailed analysis of the influence scoring 
results. 
 
PAIL members unanimously agreed that NEEA was very influential in establishing PAIL. 
Specifically, they spoke about NEEA’s success in bringing competing manufacturers and the 
various stakeholders together around the same table to work on developing an integrated 
irrigation system. Many members cited three key factors: (1) NEEA’s vision of a group to 
develop data exchange standards that would facilitate the creation and use of an integrated 
irrigation system; (2) NEEA’s collaboration with AgGateway, a standards-writing organization; 
and (3) NEEA’s funding and support of the PAIL facilitator, who the PAIL members said 
provided the administrative services and leadership necessary for the group to be successful.  
 
PAIL members only, were then asked about PAIL’s effectiveness in establishing the data 
exchange standards. Seven of 10 members said that PAIL had been very effective in establishing 
the standards and three said somewhat effective (Table 5).   
 


Table 5. How effective has PAIL been in Establishing Data Exchange Standards? 


How effective has PAIL been in 
establishing data exchange 
standards among irrigation 
equipment from different 
manufacturers? (n=10) 


Very Effective Somewhat Effective 


7 3 


 
 
Each PAIL member was also asked about the likelihood the standard for their individual 
equipment would have been established without PAIL. A majority of the respondents thought it 
was unlikely standards would have been established with two saying not to likely and five saying 
not at all likely. Only two respondents thought it was somewhat likely standards would have 
been established.  One agribusiness member declined to answer, as his company does not 
manufacture equipment.   
 
In addition, none of the nine respondents to this question thought the standards would have been 
established in the same timeframe.  Seven respondents said it would have been in more than five 
years, if at all. Three of those seven said the standards would never have been established.  
However, two respondents thought standards would have been established sooner than five 
years. Table 6 shows the detailed responses to these questions.  
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Table 6. How likely is it that the Standard would have been established without PAIL and when? 


How likely is it that this 
standard would have been 
established without 
PAIL? (n=9) 


Somewhat Likely Not too Likely Not at all Likely 


2 2 5 


When do you think the 
standard would have been 
established? (n=9) 


Three to Four years Four to Five Years More than Five Years 


1 1 7 


 
 


3.1 Findings	by	Key	Research	Area		
 
This section is organized by key research area and includes select questions from each area. 
Findings from the numerous questions asked in each research area are synthesized and reported 
below. 
 
3.1.1 What	are	the	agreed‐upon	standards	[which	resulted	from	PAIL’s	efforts]?	
 
PAIL members identified protocols for sprinklers, sprayers and emitters, soil moisture 
monitoring or management equipment, soil mapping systems, in-field weather systems, and farm 
systems software. After evaluation, soil mapping was less significant than the other standards.  
 
In addition, one PAIL member said that two components, pump monitoring and energy 
monitoring (smart meters), are not part of the current protocols. He said PAIL could not get 
strong commitments from pump manufacturers and, although PAIL members could write the 
standard without industry actors participating, PAIL wanted their engagement so they would take 
the standards seriously. He said the same was true of energy monitoring (smart meters) 
manufacturers. These issues are being addressed in Phase 2.  
 
3.1.2 How	do	standards	work	to	create	successful	communication?	
 
The standards developed by PAIL will allow growers using irrigation components manufactured 
by different companies, to communicate with his/her irrigation equipment as one integrated 
system. For example, one manufacturer described how standards will tie together data from soil 
moisture probes, rainfall catch buckets, weather stations and pivot controls, which will provide 
the grower with a complete picture of the field conditions, from which to make his/her irrigation 
decisions. Another respondent who manufacturers pivot monitor and control devices, said 
standards will allow his product to communicate with any pivot regardless of manufacturer.      
 
 
3.1.2.1 How	important	are	data	exchange	standards	to	your	business	or	to	the	


growers?	
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During our interviews with PAIL and non-PAIL participants, one pivot manufacturer provided a 
particularly informative perspective on the importance of communication standards, to growers 
today. He described today's growers as “kids who want to run their farm from their phone.” He 
went on to say, “Programmable logic will manage the system and allow this.” He explained that 
center pivots are especially well-suited to automation and make up 30% of the sprinkler-irrigated 
land in the Northwest4. He pointed out that center pivot manufacturers have been automating 
their equipment for 10 years, but now this will incorporate the other components, such as 
weather data, to form an integrated “master system.”   
 
Other manufacturers told Cadmus that they are all working to develop standards, but none are 
interchangeable with other manufacturer’s equipment. They said the development of a standard 
for data exchange will “level the [competitive] playing field,” allowing growers to select 
equipment from different sources rather than being tied to one manufacturer.  
 
A third respondent said he felt data exchange standards are extremely important to growers 
because there is a lot of water wasted and there will not be enough water to support the growing 
population. A NEEA representative stated that widespread application of integrated irrigation 
systems would more efficiently use this scarce resource. 
 
Utility and university respondents provided a different perspective on how important data 
exchange standards will be to growers. One utility representative said that growers are not yet 
demanding a standard because, although the vision of a fully integrated irrigation system has 
been around for some time, growers have not had the opportunity to work with one. He said he 
thought they would want an integrated system once they had the opportunity to use one. Another 
respondent said: 
 


“Standards will only be important to growers if they increase their ROI [return on 
investment]; otherwise they will not adopt [irrigations systems that use them] …. Growers 
are probably not aware nor care about this right now but standardization will be important to 
manufacturers to develop tools that will work together.” 


  
3.1.2.2 What	are	the	challenges	to	developing	these	standards?	
 
PAIL and non-PAIL members responded unanimously: the biggest challenge to developing 
irrigation equipment standards is getting competitive manufacturers to sit down together, commit 
the time, and identify and agree upon standards.  
  
3.1.3 What	have	been	PAIL’s	accomplishments?	
 
PAIL has completed Phase 1 of the project, writing data exchange standards for collecting field 
information. The PAIL team had an initial submissions discussion with AgGateway Standards 
and Guidelines committee. The committee recommended PAIL make some technical, detailed 


                                                 
4 NEEA published an estimate that center pivots are used on 50% of NW irrigated land in the “Northwest 
Agricultural Irrigation Market Characterization and Baseline Study Report” sourced from the “USDA Farm and 
Ranch Irrigation Systems Report (2008). 
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changes in the XML code and asked them to provide more explanatory comments. PAIL is 
completing those and will re-submit to AgGateway early in May. Once approved by AgGateway, 
the standards will be published for comment and submitted to ASABE.  
 
NEEA’s Agricultural Irrigation Initiative: Data Exchange Standards draft report dated January 
28, 2015, states that Phase Two of the PAIL project will focus on socializing with industry actors 
the data standards developed to date, and developing and testing the next set of data standards. 
Those standards will include pumps, pump systems, infrastructure, drip-irrigation, sub-surface, 
fixed and other overhead watering practices. 
 
3.1.3.1 What	is	the	benefit	of	having	a	group	of	market	actors	come	together	to	create	


standards?		
 
NEEA initiated the PAIL consortium to develop data exchange standards to facilitate the 
creation of integrated irrigation systems. These standards will allow components from various 
manufacturers to be incorporated into any given system, rather than just specific proprietary 
systems, thereby expanding opportunities for the manufacturers, and making it easier for growers 
to collect and use data.   
 
All PAIL and non-PAIL participants were asked what they think is the benefit of having a group 
of competitive manufacturers come together to create standards. For PAIL participants, the 
benefits varied. Many felt that the benefit was to have an integrated system of components to 
enable decision-making, lessen the time growers spend converting data from various equipment 
types, and to decrease costs (both water usage and labor).  
 
PAIL members also saw benefits for manufacturers who, while working together on the 
standards, gain insight into other manufacturers’ viewpoints. This type of learning influences 
changes within their own companies. Finally, development of standards will allow further 
automation, which is necessary for innovation and advancement of the irrigation equipment 
industry. 
 
Non-PAIL participants responded similarly. They pointed out that, with fully integrated data 
exchange standards, growers will have more confidence in which equipment types they choose to 
purchase because they are not locked into one manufacturer’s system or even specific 
components attached to the system. Growers will also spend less time deciding which 
components are compatible and do not have to recreate their database each time they upgrade.  
 
Like PAIL members, two non-PAIL members felt that there is a benefit to having manufacturer’s 
come together, listen each other, and ultimately reach a shared understanding. As one non-PAIL 
member said, “Manufacturers will build to a standard so the customers know the equipment will 
work with other manufacturers’ equipment. The end user benefits from any standard.”    
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3.1.3.2 How	would	the	development	of	these	standards	help	improve	irrigation	
efficiency	in	the	Northwest?	


 
When asked how standards would improve irrigation efficiency, some respondents pointed out 
that, currently, any savings discussed are conceptual savings that still need to be proven in field 
tests. They said, intuitively, however, standards should enable methods to collect data, allowing 
growers to look at local data rather than data from more distant weather stations, and this should 
improve savings because the information will be more accurate. 
 
NEEA representatives added that standards should hasten the development and deployment of 
integrated irrigation systems, which should generate savings.  Additionally, an integrated system 
will enable data collection which ultimately will facilitate better evaluation of water and energy 
use. 
 
Other respondents questioned whether standards would help save water, but they said standards 
will allow for more automation of the work humans are doing, which will improve efficiency and 
reduce labor costs. 
 
One non-PAIL participant said:  
 


“Farmers are relatively efficient but to take the next step [of efficiency] this kind of 
interaction needs to take place.”  


 
However, many respondents described a variety of benefits. The following responses are 
representative of this viewpoint: 


 Growers will be more willing to adopt systems that use the standards making efficient 
practices more understandable, and simplify the way data is “moved around the web.” 


 Growers will no longer have to make an educated guess as to how much water to apply; 
rather, they will have more accurate, precise data because all of his/her equipment will be 
able to talk to each other.  


 Growers will no longer have to consult with a third party to integrate all of the data from 
different in-field irrigation equipment. Instead, growers will be able to purchase any 
software because it will be compatible with any equipment out there.  


 
One respondent said he does not believe standards alone will improve irrigation efficiency in the 
Northwest unless they have the effect of speeding up the adoption of the irrigation technologies.  
 
3.1.4 Have	other	entities	made,	planned,	or	foreseen	similar	developments?	
 
Of the PAIL and non-PAIL members, 10 of the 18 people interviewed said they were not aware 
of any other cases of representatives from different irrigation equipment manufacturers working 
together to accomplish a common goal in the past three years. However, eight said that they were 
aware of such work. These eight respondents named organizations such as the Irrigation 
Association (IA) in Washington, D.C., whose members work together on an on-going basis to 
influence the Farm Bill, and the American Society of Agricultural and Biological Engineers 
(ASABE) who develop standards for the agriculture industry. They also described manufacturers 
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partnering on individual specific equipment, such as drip irrigation, sprinkler controls, and 
software interface for sensors. Respondents thought the partnerships on drip irrigation and 
sprinkler controls occurred between 2011 and 2013, the same timeframe as the PAIL project. 
One respondent said the software collaboration began in 2015.  
 
3.1.4.1 How	likely	is	it	that	manufacturers	and	other	stakeholders	would	have	worked	


together	in	a	similar	capacity	if	NEEA	had	not	intervened	to	establish	the	PAIL	
consortium?	


 
PAIL and non-PAIL participants, were asked how likely is it that manufacturers and other 
stakeholders would have worked together in a similar capacity if NEEA had not intervened to 
establish the PAIL consortium. Seven of 15 respondents thought it was not at all likely or not too 
likely that a similar group would have worked together. Six respondents thought it was somewhat 
likely, and two respondents who thought it was very likely that a similar group would have 
worked together in a similar capacity. These two said it would have occurred several years later; 
one estimated three to four years later and another said five to 10 years later. Figure 1 shows the 
how 15 PAIL and non-PAIL members responded. Three respondents did not answer the 
question.  


Figure 1. Likelihood that Manufacturers and Stakeholders Would Have Worked Together without PAIL 


  
 
 


 
3.1.5 How	has	NEEA	impacted	standards	development	and	what	would	be	the	


counterfactual?	
 
In this research area, Cadmus explored changes occurring in the irrigation industry during the 
time PAIL was convened and working with manufacturers, and examined whether 
manufacturers, utilities, and university organizations had changed as a result of this work.   
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3.1.5.1 Changes	in	the	Irrigation	Industry	
 
Cadmus asked all interviewees what changes had occurred in the irrigation industry since 2011 
when the PAIL initiative was first envisioned. One respondent’s answer summed up answers of 
many others. He said, “A lot of little things [have occurred] more than one big thing.” 
Respondents cited changes such as:  


 Improvements in pivots; 
 Increased adoption of technology (more so than the introduction of new technology);   
 Trends toward better automation of controls through improved telemetry and GPS; and 
 The use of drones taking infrared photos showing where crops are stressed and need 


additional water.  
 
The driving forces behind these changes, respondents said, are:  


 Increasing labor costs and the decreasing cost of technology, particularly for controls; 
 Dramatic advancements in cell phone technology, allowing growers to control more from 


their phones;  
 Needed water conservation; and  
 Competition and growers’ demand for more data. 


 
3.1.5.2 How	has	the	work	PAIL	has	done	influenced	these	changes?	
 
PAIL members answered this question more easily than the non-PAIL members who had less 
direct information of the work that has taken place. Cadmus found that knowledge of PAIL and 
its work was not widespread outside of the PAIL team. However, one PAIL and one non-PAIL 
manufacturer responding to this question said that they have not yet seen any influence of the 
standards because the standards work has not yet come to fruition and the technology changes 
are still being embraced by growers and manufacturers.   
 
Six respondents thought PAIL had influenced technology changes in a number of ways, such as 
bringing manufacturers to the table at the right time to develop the language that will connect 
irrigation components to the “cloud” and meeting with growers to ensure the precision 
harvesting processes look and feel the same as before the standards. One manufacturer said his 
company has taken action and increased sprinkler control points 20-fold.  
 
3.1.5.3 Has	your	organization/company	changed	as	a	result	of	your	participation	in	


PAIL?		
 
Respondents spoke about changes they see in the future, once the standards are completed, 
socialized, and adopted by manufacturers and growers. Integration is now a more realistic 
outcome. One manufacturer said his company is thinking more broadly about joining with other 
companies, seeing the possibility of “widgets connecting to other widgets.”  Another company 
told Cadmus, “Data science is a priority to our company. We have made some strategic hires.”  
In addition, one manufacturer said that, since participating in PAIL, he has learned more about 
the technical needs of other companies and he is making a better product because of it. He 
concluded, “I didn't even know how well they used our schedules.” 
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3.2 Influence	Scoring	Results	
 
As described above, Cadmus applied a methodology to quantify NEEA’s overall influence by 
scoring responses to interview questions in two categories: direct influence, asked of PAIL 
members about NEEA’s influence and effectiveness in establishing PAIL, and counterfactual, 
asked of both PAIL and non-PAIL members to assess the likelihood of standards being 
developed absent NEEA’s work. Accounting for all interview responses, with equal weighting 
for each participant, we calculated NEEA’s overall influence score to be 84%. The direct 
influence score was 96% and the counterfactual score was 71%, which means that based on the 
methodology used, NEEA’s influence and PAIL’s effectiveness was 90% responsible for 
standards development, and the likelihood that another entity would not have achieved a similar 
result was 71%. 
 
All PAIL participants answered the direct influence questions asking about NEEA’s influence in 
establishing PAIL as well as PAIL’s effectiveness in establishing the standards. Individual scores 
for these questions ranged from 88% to 100%, with an overall average of 96%. We also asked 
PAIL participants counterfactual questions about likelihood of individual standards being 
created without PAIL, its similarity to the PAIL standards and timing, and in general, the 
likelihood of another similar effort of collaboration among manufacturers, and its similarity to 
the PAIL collaboration and timing. The counterfactual score for PAIL members ranged from 
46% to 95% and averaged 74%.  
 
For non-PAIL members, the counterfactual score ranged from 17% to 99% and averaged 68%. 
The overall counterfactual score for PAIL and non-PAIL members combined was 71%. The 
PAIL lead, NEEA facilitator, and PAIL academic member (PAIL non-manufacturers) tended to 
have attribution scores that were higher than either the PAIL manufacturers or the non-PAIL 
manufacturers. The PAIL manufacturers scored NEEA’s overall influence to be higher than non-
PAIL manufacturers.  
 
Table 7Error! Reference source not found. summarizes the scores for different groups of 
respondents and the overall scores. 
 


Table 7. Attribution Scoring Summary 


Role 
PAIL Non-PAIL Overall 


Manufacturers 
Non-


Manufacturers 
All Manufacturers 


Non-
Manufacturers 


All All 


Direct 
Influence 


96% 96% 96% N/A N/A N/A 96% 


Counterfactual 67% 91% 74% 56% 75% 68% 71% 


Overall 
Influence 


82% 94% 85% 56% 75% 68% 84% 
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4 Conclusions	
 
Growers and technology advancements are creating a demand for better and easier collection of 
data and control of irrigation equipment. Prior to the work of PAIL, only sporadic efforts were 
undertaken to establish data exchange standards (and generally, those standards only interacted 
with one or two brands). No industry-wide standard exists, effectively limiting a grower’s ability 
to operate a fully integrated irrigation system using equipment from different manufacturers.   
 
For data exchange standards to have a meaningful effect, manufacturers must agree to adopt 
them and build to the new protocols. As every PAIL and non-PAIL member pointed out, the 
largest challenge to developing any standard is gaining cooperation between competing irrigation 
industry stakeholders. NEEA successfully accelerated the time it may have taken for market 
demand or for manufacturers to cooperate on their own and develop an industry-wide standard.  
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Appendix	A.	Interview	Guides	
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NEEA	Irrigation	Data	Exchange	Standards		
PAIL	Manufacturers	Interview	


 
Cadmus will interview both PAIL members and non-PAIL industry experts to gather information 
needed to assess NEEA’s influence in establishing a consortium of farm industry/irrigation 
stakeholders and facilitating the creation of standards that allow for communications among 
irrigation system components. The table below identifies key research objectives and interview 
groups that will contribute to our analysis.  Each research question is listed in front of the survey 
questions throughout the guide. 
 


Research Question Question Numbers Areas of Investigation 


What are the agreed-upon 
standards?  


15  How standards were identified 
 


How do standards work to 
create successful 
communication? 


16-20  Specific standards associated with specific components 
(what is needed to create a successful communication 
platform) 


 Compare end product description to needs 
What have been PAIL’s 
accomplishments?  


6-14, 21-31  Goals versus achievements 
 Influence of NEEA on establishing PAIL 
 Benefits of PAIL 
 Demonstrate project results 
 Challenges  
 Successes 


Have other entities made, 
planned, or foreseen similar 
developments?  


32-35  Perceived market need by others 
 Similar product development initiatives by non-PAIL 


manufacturers 
 Level of progress towards similar development 
 Whether other entities would have conducted the PAIL 


work 
How has NEEA impacted 
standards development and 
what would be the 
counterfactual? 


Error! Reference 
source not found.-40


 Absent PAIL, what standards would have been 
established (and when) and what are the likely differences 
in results  


 Change in technology development status pre-2012 to 
post-2014 


 Factors important to change 


 
Cadmus will make every effort to preschedule all interviews.  However, if some interviewees 
cannot be reached in advance, the following introduction will be used. 
 
[Definition if needed: An integrated irrigation decision support solution (IIDS) will make it easy 
for growers to lower their irrigation electrical energy use, reduce their operating costs and 
improve profitability.] 
[If more information is needed continue reading: 
The IIDS product solution consists of a common software architectural platform with: 
1. Pre-planting soil mapping survey capability 
2. A common application programming interface (API) that: 


a. receives soil moisture data 
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b. receives current and near-future weather conditions 
3. A database to store and retrieve the above data  
4. A data analysis engine to calculate the optimum amount of irrigation needed to maximize 
profit given the conditions 
5. A simulation program that allows users to enter different use case scenarios  
6. Ability to send reports and recommended actions for optimum irrigation 
7. Provide update information and control direct to a “smart phone” or other portable devices.]  
	
Introduction	
 
[PAIL Manufacturers] Hello, my name is [NAME] and I am calling from Cadmus on behalf of 
the Northwest Energy Efficiency Alliance, or NEEA. NEEA is conducting a study to understand 
its level of influence on developing and establishing the standards that would allow for data 
exchange to occur between the variously sourced components of an irrigation system.    As a 
member of PAIL, your perspective will be valuable to our research. 
 
We are conducting a survey which will take about 30 minutes.  Would you be willing to 
participate?  (If not now, may we schedule a time that is convenient for you?)  Thank you.   
 


1. First, can you tell me about your role at [company name]? 
  


2. How long have you worked in the irrigation field? 
 


3. What type of equipment does your company specialize in? [Mark all that apply] 
1. Sprinklers, sprayers, or emitters 
2. Soil moisture monitoring or management equipment 
3. Soil mapping systems 
4. In-field weather stations 
5. Farm system software 
6. In-field eddy covariance systems 
97. Other (specify) 


 
4. Can you please describe your role working with the Precision Ag Irrigation Leadership 


consortium, or PAIL? 
1. How long have you been a PAIL participant 
2. Why did you get involved? 
3. Are you aware of other groups working on establishing similar standards? [If Yes, 


please describe what is similar and different] 
 


5. Why was PAIL formed?  


What	have	been	PAIL’s	accomplishments?		
 
Thank you. Now I’d like to ask you about PAIL’s goals and accomplishments. 
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6. What are PAIL’s goals? 


 
7. Have the goals changed since PAIL began? 


1. In what ways? 
 


8. Do you think PAIL has met these goals? Why do you say that? (Probe for evidence the 
goals have been met) 
 


NEEA’s influence in establishing the PAIL consortium 
 


9. How influential was NEEA in establishing PAIL? (Do not read “Neutral” option.  Use 
neutral only when interviewee specifically indicates they are really neutral or 
“somewhere in the middle”.  Select don’t know when they specifically say “I don’t 
know”.) 


1. Very influential 
2. Somewhat influential 
3. Not too influential 
4. Not at all influential 
98. Don’t know 
99. Refused 
100. Neutral 


 
10. Can you tell me why you say that? 


 
11. [If not covered above] Specifically, what has NEEA done to facilitate the establishment 


of this group? 
 


12. What is the benefit to having a group of market actors come together to create standards 
which could allow interfacing between components of a system built by competitive 
manufacturers? 
 


13. How likely is it that manufacturers and other stakeholders would have worked together in 
a similar capacity if NEEA had not intervened to establish the PAIL consortium? Would 
you say…? (Do not read “Neutral” option.  Use neutral only when interviewee 
specifically indicates they are really neutral or “somewhere in the middle”.  Select don’t 
know when they specifically say “I don’t know”.) 


1. Very likely 
2. Somewhat likely 
3. Not too likely 
4. Not at all likely 
98. Don’t know 
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99. Refused 
100. Neutral 


 
14.  Do you see a need for NEEA to be involved going forward?  (If so, in what way?) 


   
What	are	the	standards?	
 
Thank you. Now, I’d like to ask you about the data exchange standards that PAIL is 
working to establish.  
  


15. How did you identify what standards need to be developed? 
1. [If not covered above] Who was involved in this process and how?  


How	do	standards	work	to	create	successful	communication?		
  


16. Regarding [equipment type], which components need to interface with what other 
components to enable successful data exchange? 
 


17. [Ask for each equipment type named in Q43, for non-equipment contacts ask question 
more generically] When PAIL started, what standards did you think were needed to allow 
[equipment type from Q43] to communicate with other equipment through the integrated 
platform envisioned by NEEA?   
 


18. How would the development of these standards help to improve irrigation efficiency in 
the Northwest? 
 


19. Did the idea of what was needed change or evolve along the way? In what way(s)? 
  


20. Were the results at the end of Phase One different than what you thought they would be? 
If so, how?  [If needed read: Phase One was the work performed by PAIL toward 
developing data standards.  This work was transitioned to the American Society of 
Agricultural and Biological Engineers (ASABE)].  


PAIL’s influence in establishing standards 
 


21. How effective has PAIL been in establishing data exchange standards among irrigation 
equipment from different manufacturers? Would you say…? (Do not read “Neutral” 
option.  Use neutral only when interviewee specifically indicates they are really neutral or 
“somewhere in the middle”.  Select don’t know when they specifically say “I don’t 
know”.) 


1. Very effective 
2. Somewhat effective 
3. Not too effective 
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4. Not at all effective 
98. Don’t know 
99. Refused 
100. Neutral 


 
22. Specifically, what conceptual data communication standards [insert response to Q43] 


have been established as a result of the work PAIL has done? 
1. [RECORD] 
2. None  [SKIP to Q29] 


 
23. [Ask Q23 - Q28 for each standard identified in Q22] How likely is it that this standard 


would have been established without PAIL? Would you say…? (Do not read “Neutral” 
option.  Use neutral only when interviewee specifically indicates they are really neutral or 
“somewhere in the middle”.  Select don’t know when they specifically say “I don’t 
know”.) 


1. Very likely 
2. Somewhat likely 
3. Not too likely 
4. Not at all likely 
98. Don’t know 
99. Refused 
100. Neutral 


 
24. How important is this particular standard to the overall communication between 


components? (Do not read “Neutral” option.  Use neutral only when interviewee 
specifically indicates they are really neutral or “somewhere in the middle”.  Select don’t 
know when they specifically say “I don’t know”.) 


1. Very important 
2. Somewhat important 
3. Not too important 
4. Not at all important 
98. Don’t know 
99. Refused 
100. Neutral 


 
25. Without PAIL, would the standard have been developed in the same timeframe? 


1. Yes 
2. No 
98. Don’t know 
99. Refused 
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26. [If Q25 = No] When do you think this standard would have been established?  
1.  Within the same year 
2. In one to two years 
3. In three to four years 
4. In four to five years 
5. In more than five years 
98. Don’t know 
99. Refused 


 
27. Without PAIL, do you think the standard would be any different?  


1. Yes 
2. No 
98. Don’t know 
99. Refused 


 
28. [If Q27 = Yes] How would it be different? (Probe for details here.) 


Challenges 


29. What challenges has PAIL faced in developing the standards? 
 


30. How were these challenges overcome? 


Successes 


31. Outside of the standards development we have already discussed, what else has PAIL 
accomplished? 


Have	other	entities	made,	planned,	or	foreseen	similar	developments?		
 
Thank you.  Now I’d like to ask you about similar product development initiatives by non‐PAIL 


manufacturers. 


 


32. In the past three years, are you aware of any other cases of representatives from different 
irrigation equipment manufacturers working together to accomplish a common goal? 
What entities were involved?  
 


33. [If Q32 = Yes] Can you please describe this work? How similar or dissimilar is it to the 
work PAIL is doing? 
 


34. [If Q32 = Yes] When did this work occur? 
  


35. [If Q32 = Yes] Was this work successful? Why or why not? 
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How	has	NEEA	impacted	standards	development	and	what	would	be	the	
counterfactual?		
 
Change in technology development status pre‐2012 to post‐2014 


 


36. What technology changes have occurred in the irrigation industry since 2011?  


Factors important to change 


 


37. What factors were most influential in achieving these changes? [For example, commodity 
prices, enabling technology, consumer demand, or an outside influence such as PAIL. 
May need to ask about each change separately.] 
 


38. How has the work PAIL has done influenced these changes? 
 


Changes in PAIL participant’s company as a result of their participation 
 


39. Has your company changed as a result of your participation in PAIL?  In what ways? 
 


40. In your opinion, what is the most effective way “get the word out” and to socialize these 
standards among the players in the irrigation industry?   


Closing 
  
In closing, is there anything else you would like to add?  Is there anything we failed to ask you that you 


think is important to evaluating NEEA’s level of influence on developing and establishing PAIL or the 


data exchange standards?   


 


Thank you for your time and the information you shared with us. 
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NEEA	Irrigation	Data	Exchange	Standards		
Non‐PAIL	and	Utility	Interview	


 
Cadmus will interview both PAIL members and non-PAIL industry experts to gather information 
needed to assess NEEA’s influence in establishing a consortium of farm industry/irrigation 
stakeholders and facilitating the creation of standards that allow for communications among 
irrigation system components. The table below identifies key research objectives and interview 
groups that will contribute to our analysis.  Each research question is listed in front of the survey 
questions throughout the guide. 
 


Research Question Question Numbers Areas of Investigation 


How do standards work to 
create successful 
communication? 


50-54  How important are data exchange standards 
 Demonstrate benefits of standards 
 Challenges to establishing standards 


Have other entities made, 
planned, or foreseen similar 
developments?  


55-58  Perceived market need by others 
 Similar product development initiatives by non-PAIL 


manufacturers 
 Level of progress towards similar development 
 Whether other entities would have conducted the PAIL 


work 
How has NEEA impacted 
standards development and 
what would be the 
counterfactual? 


59-66  Absent PAIL, what standards would have been 
established (and when) and what are the likely 
differences in results  


 Change in technology development status pre-2012 to 
post-2014 


 Factors important to change 


 
Cadmus will make every effort to preschedule all interviews.  However, if some interviewees 
cannot be reached in advance, the following introduction will be used. 
 
[Definition if needed: An integrated irrigation decision support solution (IIDS) will make it easy 
for growers to lower their irrigation electrical energy use, reduce their operating costs and 
improve profitability.] 
[If more information is needed continue reading: 
The IIDS product solution consists of a common software architectural platform with: 
1. Pre-planting soil mapping survey capability 
2. A common application programming interface (API) that: 


a. receives soil moisture data 
b. receives current and near-future weather conditions 


3. A database to store and retrieve the above data  
4. A data analysis engine to calculate the optimum amount of irrigation needed to maximize 
profit given the conditions 
5. A simulation program that allows users to enter different use case scenarios  
6. Ability to send reports and recommended actions for optimum irrigation 
7. Provide update information and control direct to a “smart phone” or other portable devices.] 
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Introduction	
	
Hello, my name is [NAME] and I am calling from Cadmus on behalf of the Northwest Energy 
Efficiency Alliance, or NEEA. NEEA is conducting a study to understand its level of influence 
on developing and establishing the standards that would allow for data exchange to occur 
between the variously sourced components of an irrigation system.    As a member of [the 
irrigation equipment manufacturers’ community] [a utility that serves a large irrigation 
community], your perspective will be valuable to our research.   
We are conducting a survey which will take about 10-20 minutes.  Would you be willing to 
participate?  (If not now, may we schedule a time that is convenient for you?)  Thank you.   


41. First, can you tell me about your role at [company name]? 
 


42. How long have you worked in the irrigation field? 
 


43. [Ask non-PAIL manufacturers] What type of equipment does your company specialize 
in? [Mark all that apply] 


1. Sprinklers, sprayers, or emitters 
2. Soil moisture monitoring or management equipment 
3. Soil mapping systems 
4. In-field weather stations 
5. Farm system software 
6. In-field eddy covariance systems 
98. Other (specify) 


 
44. Before today were you familiar with the Northwest Energy Efficiency Alliance, or 


NEEA? 
1. [If YES] How did you learn about it? 
2. No  


 
45. Have you heard about the Precision Ag Irrigation Leadership consortium, or PAIL?  


1. [If YES] How did you learn about it? 
2. No [SKIP to Q49] 


 
46. Before today were you aware of NEEA’s involvement in bringing together members of 


the irrigation equipment community to form PAIL?    
1.  [If YES] How did you learn about it? 
2. No  


 
47. Before today were you aware of PAIL’s initiative to create standards which could allow 


interfacing between components of a system built by competitive manufacturers? 
1. [If YES] How did you learn about it? 
2. No [SKIP to Q49] 







 
 


Cadmus - 31 - 


 
48. Do you receive updates about the work being done by NEEA or PAIL on this initiative? 


5. [If YES] How did you receive that information?  
6. No  


  
49. What is the benefit to having a group of market actors like PAIL, come together to create 


standards which could allow interfacing between components of a system built by 
competitive manufacturers? 


How	do	standards	work	to	create	successful	communication?		
 


Thank you, now I’d like to ask you about the importance of data exchange standards in [your 


business/for your growers.] 


 
50. In your opinion, how important are data exchange standard for irrigation equipment to 


[non-PAIL manufacturer “your business” or Utility “your growers”]?  
 


51. [Ask: non-PAIL manufacturers] Regarding [equipment type named in Q43], which 
components need to interface with what other components to enable successful data 
exchange? 
 


52. Do you think there is a need in the irrigation market in the Northwest for this type of 
integrated system? Why or why not?  
 


53. How would the development of these standards help to improve irrigation efficiency in 
the Northwest? 
 


54. What are the challenges to developing these standards? 
 


Have	other	entities	made,	planned,	or	foreseen	similar	developments?		
 


Thank you. Now I’d like to ask you about similar product development initiatives by non‐PAIL 


manufacturers. 


 
55. In the past three years, are you aware of any other cases of representatives from different 


irrigation equipment manufacturers working together to accomplish a common goal? [IF 
NO: SKIP to Q64] 
 


56. [If Q55 = Yes] Can you please describe this work? 
 


57. [If Q55 = Yes] When did this work occur? 
  


58. [If Q55 = Yes] Was this work successful? Why or why not? 
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59. How likely is it that manufacturers and other stakeholders would have worked together in 


a similar capacity if NEEA had not intervened to establish the PAIL consortium? Would 
you say…?  


1. Very likely 
2. Somewhat likely 
3. Not too likely 
4. Not at all likely [SKIP to 64] 


101. Don’t know 
102. Refused 


 
60. What entities would have been involved and in what role?  


  
61. When do you think this work would have occurred? 


 
62. How would it be similar to what PAIL is doing? 


 
63. How would it be different from what PAIL is doing? 


 
How	has	NEEA	impacted	standards	development	and	what	would	be	the	
counterfactual?		
 
Change in technology development status pre‐2012 to post‐2014 


 


64. What technology changes have occurred in the irrigation industry since 2011?  


Factors important to change 


 


65. What factors were most influential in achieving these changes? [For example, commodity 
prices, enabling technology, consumer demand, or an outside influence such as PAIL. 
May need to ask about each change separately.] 
 


66. [SKIP if they have not heard of PAIL] How has the work PAIL has done influenced 
these changes? 


Closing 
 
In closing, is there anything else you would like to add?  [If they’ve heard of PAIL, ask] Is there anything 


we failed to ask you that you think is important to evaluating NEEA’s level of influence on developing 


and establishing PAIL or the data exchange standards?   


 


Thank you for your time and the information you shared with us. 
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Set Up and 
Configuration 
  
  
  
  
  
  
  
  


User 
  


User ID 


            X 
  


User Password             X   
Date 
  


Time Stamp Current             X   
Time Stamp Past             X   


Location 
  
  
  
  


Country             X   
State/Province             X   
County             X   
Site             X   
Field             X   


  
  
  
  
  
  


All 
Hardware 
Units 
  
  
  
  
  


Device Type Y Y Y Y Y Y     
Brand Y Y Y Y Y Y     
Device ID  Y Y Y Y Y Y     
Node ID                 
Parent Node                 
Battery                 


  H/W 
Location 


Location 
Y   Y   Y     


  
  


  
  


Soil 
Sensors 
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Pivot 
Equipment 
  
  
  
  
  
  
  
  
  
  
  


End Gun         Y       
Total Length         Y       
Spans         Y       
Center Pivot Location         Y       
Corner System         Y       
Pivot Turn         Y       
Pumping System     Y   Y       
Design Flow Rate                 
Design PSI                 
Zone Configuration                 
Sprinkler Package                 
Primary End Point                 


  
  
  
  
  
  
  
  
  
  
  


Controller 
Config of 
Pivot 
  
  
  
  
  
  
  
  
  
  


Controller Type           Y     
Turn            Y     


End Gun Control           Y     


Swing Arm            Y     


VRI Capability           Y     


VFD           Y     


Wedge           Y     


Safety Light           Y     


Auxiliary Control           Y     


Communication           Y     


Operational            Y     
  
  
  


  
  


  


Pumping 
Systems VFD (Constant flow or PSI) 


              
  


  Wedge Angle and Qty                 
  Safety Light                 
  Aux control input and output                 
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 Soil 
Moisture 


  
  X             


 Soil Map               X   
 Local 


Weather 
  


X           X   


Remote Data Regional 
Weather 
Forecast 
  
  


Offsite Source               X 
Weather Network Data Set 
Type 


              X 


 Meteorological Codes 
Reference 


              X 


   Meteorological Value 
Reference Table Type               X 


   Weather Network Record Type               X 


Planning 
Data 


Crop Plans               X   


 Field 
Conditions 


  
            X   


Work Order 
  
  
  
  


When Start/End date-time of slice         X X X   


What Coverage         X X X   


Where Applied Area         X X X   


How Much Total Water put on irrigated 
area 


        X X X   


Products Products System is Applying         X X X   


Work 
Record (aka 
As Applied) 
  
  
  
  
  
  
  
  


When Start/End date-time of slice         X   X   


What Coverage         X   X   


Where Applied Area         X   X   


How Much Total Water put on irrigated 
area 


        X   X   


Products Products System is Applying         X   X   


Stipulations 
  


Alarms Triggered         X   X   


Other Deltas from Work Order         X   X   


Water 
Pumped 


To be completed in PAIL 2 
    X   X       


Energy 
Used 


To be completed in PAIL 2 
    X   X       
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Executive Summary 
 
The Northwest Energy Efficiency Alliance (NEEA) contracted with Ecotope, Inc. and Cascade 
Engineering Services, Inc. to conduct a laboratory assessment of the GE model 
#GEH50DFEJSRA heat pump water heater (HPWH) for northern climate installations. Cascade 
Engineering evaluated the GEH50DFEJSRA using a testing plan developed by Ecotope to assess 
HPWH performance. 
 
The goal of the work: to evaluate the product using the Northern Climate Heat Pump Water 
Heater Specification (NEEA 2013). The testing plan included characterizing the equipment 
operating modes; observing heat pump efficiency at lower ambient temperatures; conducting the 
standard 24-hour and 1-hour rating tests; measuring noise output levels; and quantifying the 
number of efficient showers delivered at 50°F ambient. Ecotope also included in the testing the 
new US Department of Energy (DOE) standard written in 2014, and conducted all tests in both 
Cold Climate Efficiency (CCE) mode and Hybrid mode.  
 
Overall, the results suggest that the GEH50DFEJSRA is an efficient heat pump water heater for 
use under small to medium hot water loads and is appropriate for some, but not all, applications 
in the Pacific Northwest. Specific findings include: 
 


 Measured Northern Climate Specification Metrics: 
o Northern Climate Energy Factor: CCE mode 2.66, Hybrid mode 2.13 
o Percent of tank drained before resistance elements engage in 1-hour test: 85% 
o Number of consecutive, sixteen-gallon, efficient showers: 2.5 
o Sound level: 55 dBA  


 
 The GEH50DFEJSRA offers a significant redesign, if not a totally new design, compared 


to previous offerings from GE. It endeavors to meet all criteria for the Northern Climate 
Tier 3 Qualification, including a substantial increase in the efficiency of the compressor 
system 
 


 Ecotope and Cascade Engineering observed the heat pump ambient temperature operating 
range to be as low as 37°F, and the unit has an optional intake and exhaust ducting kit.  
 


 Overall, the GEH50DFEJSRA is the highest-performing integrated HPWH from GE to 
date. The best savings occur when the unit is in Cold Climate Efficiency mode, which is 
not the default. The fifty-gallon tank size means it would not be efficient for households 
with large draws where a larger tank is more appropriate. 
 


 The Cold Climate Efficiency mode setting offers a significant improvement in hybrid 
HPWH control strategies. The mode limits use of resistance elements only for times 
when the tank is close to running out of hot water. Then, it engages the upper element but 
only long enough to heat the upper tank to a usable temperature of 120°F. Once the top is 
hot, the rest of the tank reheats with the heat pump. In this mode, for most users, the tank 
will likely deliver the performance promised by a heat pump.  
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 As with some other fifty-gallon HPWHs, testing indicates a key distinction in operating 
performance depending on draw pattern and water demand. The number of showers test, 
in particular, shows the small storage volume and compressor output capacity will tend to 
reduce operating efficiencies for households with more than 2-2.5 morning showers (or 
other similar peak demands) unless placed in Cold Climate Efficiency mode.  
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1. Introduction 
 
The Northwest Energy Efficiency Alliance (NEEA) contracted with Ecotope, Inc. and Cascade 
Engineering Services, Inc. to conduct a laboratory investigation of the General Electric (GE) 
model #GEH50DFEJSRA heat pump water heater (HPWH) for northern climate installations. 
Cascade Engineering Services of Redmond, WA evaluated the GEH50DFEJSRA using a testing 
plan developed by Ecotope to assess HPWH performance. The test plan follows that of the 
Northern Climate Heat Pump Water Heater Specification with several added investigations 
(NEEA 2013). It consists of a series of tests to assess equipment performance under a wide range 
of operating conditions with a specific focus on low ambient air temperatures. 
 
The tests included measurement of basic characteristics and performance including first hour 
rating and Department of Energy (DOE) Energy Factor (EF); description of operating modes; 
measuring heat pump efficiency at lower ambient temperatures; and conducting a number-of-
showers test at 50°F ambient. A table describing all tests performed for this report is included in 
Appendix A.  
 
The GEH50DFEJSRA is one of four product models recently released by GE. It released an 
eighty-gallon tank size, as well, which is not directly evaluated here. The eighty-gallon model 
has identical heat pump components to the fifty-gallon model sitting atop a larger tank. Each of 
the tank sizes has a retail version and a contractor/plumber version, yielding four models in all. 
This series of products is the third generation in GE’s GeoSpring line of integrated, hybrid 
HPWHs. This series has new heat pump system components compared to the second generation. 
It also offers a new operating mode: “Heat Pump Mode / Cold Climate Efficiency,” which relies 
less on resistance heat than did the previously-available Hybrid modes. Further, it has an optional 
ducting kit to attach to either the intake or exhaust air.  
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2. Methodology 
 
Cascade Engineering collaborated with Ecotope and NEEA to devise methods and protocols 
suitable for carrying out the testing plan. Cascade Engineering incorporated the following 
documents into its procedures: 
 


 The heat pump water heater measurement and verification protocol developed by 
Ecotope 
http://www.bpa.gov/energy/n/emerging_technology/pdf/HPWH_MV_Plan_Final_01261
0.pdf 


 Northern Climate Specification for Heat Pump Water Heaters 
http://neea.org/northernclimatespec  


 Department of Energy (DOE) testing standards from Appendix E to Subpart B of 10 CFR 
430 (DOE 2014) 


 American Society of Heating, Refrigerating and Air-Conditioning Engineers Standard 
118.2-2006 for the Method of Testing for Rating Residential Water Heaters 


This section describes the general approach and methodological overview for this test. All 
figures and schematics in this section are courtesy of Cascade Engineering.  
 
In alignment with the type of test conducted, Cascade Engineering carried out the testing at three 
different locations within its facility: 
 


 Inside an ESPEC Model # EWSX499-30CA walk-in thermal chamber; 
 In a large lab space not thermally controlled, but kept at room-temperature conditions; 


and  
 In a room with low ambient noise. 


 
Because the DOE, draw profile type, and low temperature cutoff tests require tight controls on 
the ambient air conditions, Cascade Engineering conducted all of those tests in the thermal 
chamber. The chamber is capable of regulating both temperature and humidity over a wide 
range, and independently monitors and records temperature and humidity conditions at one-
minute intervals.  
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Figure 1 shows the HPWH installed inside the thermal chamber. The test plan did not require 
tightly-controlled conditions to conduct any one-time measurements of system component power 
levels or airflows, so Cascade Engineering conducted those tests in the large lab space at the 
conditions encountered at the time (typically between 55° F and 70°F). Lastly, Cascade 
Engineering moved the HPWH to a room with ambient noise levels below 35 dBA to measure 
the noise emanating from the operating equipment.  
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Figure 1. HPWH Test Unit Installed Inside Thermal 
Chamber 


 
 


 
Figure 2 is a schematic of the general test setup. Cascade Engineering installed an 
instrumentation package to measure the required points specified by the DOE test standard as 
well as additional points to gain further insight into HPWH operation. 
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Figure 2. General Test Setup 


 
 
 


A tree of six thermocouples positioned at equal water volume segments measured tank water 
temperature (Figure 3). Cascade Engineering measured inlet and outlet water temperatures with 
thermocouples immersed in the supply and outlet lines. Three thermocouples mounted to the 
surface of the evaporator coil at the refrigerant inlet, outlet and midpoint monitored the coil 
temperature to indicate the potential for frosting conditions. Power for the equipment received 
independent monitoring for the entire unit, the compressor, and the resistance elements (Figure 
4). Cascade Engineering made a series of one-time power measurements for other loads 
including the control board and the fan. Appendix B provides a complete list of sensors, which 
includes more than those mentioned here, plus their rated accuracies. 
 


Figure 3. Thermocouple Temperature Tree 


 
Note: Arrows indicate measurement points 
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Figure 4. Power Measurement and Data Acquisition Schematic 


 
 
 
Cascade Engineering conditioned and stored tempered water in a large tank to be supplied to the 
water heater at the desired inlet temperature. A pump and a series of flow control valves in the 
inlet and outlet water piping control the water flow rate. A flow meter measures and reports the 
actual water flow.  
 
A data acquisition (DAQ) system collects all the measurements at five-second intervals and logs 
them to a file. In a post processing step, Ecotope merged the temperature log of the thermal 
chamber with the DAQ log file to create a complete dataset for analysis. 
 
Cascade Engineering conducted all tests to align with the DOE specifications found in the 1998 
and 2014 Test Procedures (TP) (DOE 2014; DOE 1998). In 2014, DOE revised the test 
procedure to rate performance of water heaters; the previous method had been in effect since 
1998. The numerous changes in the new procedure include more stringent and specific 
instrumentation tolerances and changes to hot water draw patterns and setpoints. Throughout this 
project, all instrumentation and measurements are configured per the 2014 TP. The draw 
profiles, test conditions, and specific calculation procedures conform to either TP depending on 
whether the test being run was based on an old or new version.  
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3. Findings: Equipment Characteristics 
 


3.1.  Basic Equipment Characteristics 
The GE GEH50DFEJSRA is an all-electric water heater consisting of a heat pump integrated 
with a hot water storage tank. The equipment has two methods of heating water: 
 


1. Using a heat pump to extract energy from the ambient air and transfer it to the water 
2. Using resistance heating elements immersed within the tank 


The heat pump compressor and evaporator are located on top of the tank. A fan draws ambient 
air from the top of the unit, pulls it through the filter and across the evaporator coils, and 
exhausts colder air out the side. The condenser coil, which transfers heat to the water, is wrapped 
around the outside, lower portion of the tank underneath the insulation.  
 


The lab conducted a series of measurements comprising a basic descriptive characterization of 
the equipment. These are shown in   
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Table 1 and are discussed in the rest of this section.  
 
As with traditional electric tank water heaters, the GEH50DFEJSRA contains two electric 
resistance heating elements. The element located in the upper portion of the tank draws 4.5kW, 
while the element in the lower portion draws 4kW. The third heating component for the tank is 
the heat pump compressor. Measurements show the compressor draws 250W1 to 470W2 
depending on both tank water and ambient air conditions.  
 
For the heat pump, lower temperatures for both water and air result in lower power draws, while 
higher temperatures result in larger power draws. Resistance element power draw is constant. 
Two other components of the equipment also consume power: a one-time measurement showed 
the fan draws ~30W, and the control circuits use a constant ~1W.  
 
The GEH50DFEJSRA has a nominal fifty-gallon capacity, but measurements showed the unit in 
the lab held forty-five gallons. National guidelines on the sizing of equipment allow a ten percent 
variation in nominal versus actual size; this water heater falls within those guidelines. The 
difference between nominal size and actual size is not unique to HPWHs and occurs with 
traditional electric resistance and gas tanks as well. 
 


  


 
1 Observed during the number of showers test with water temperature near the condensers of 65°F and ambient 
temperature of 50°F 
2 Observed during a standby recovery of DOE 24-hour test. Water temperature near condenser was ~135°F and 
ambient temperature was 68°F 
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Table 1. Basic Characteristics for GE GEH50DFEJSRA 
  Laboratory Measurement 
Upper Element (W) 4,500 
Lower Element (W) 4,000 
Compressor* (W) 250-470 
Standby  (W) 1 
Fan (W) 30 
Airflow Path Inlet on top. Exhaust out the side. 


Refrigerant R-134a 
Notes: *Range depends on water T and ambient T. Power increases with each. 


Observations cover a water temperature range from 65°F to 135°F and ambient air 


temperature range from 50°F to 68°F. 


 
 


3.2.  Operating Modes and Sequence of Heating Firing 
The HPWH has an integrated circuit control board which may be programmed in a number of 
ways to control when the heating components turn on and off. GE has developed several control 
strategies, referred to as operating modes, to determine equipment operation. The 
GEH50DFEJSRA has five basic modes of operation, shown below in order of most efficient to 
least efficient: 
 


 Heat Pump Mode – compressor-only operation unless outside of ambient temperature 
operating parameters 


 “Cold Climate Efficiency” – combination of compressor and resistance elements; 
designed to minimize resistance element runtime 


 “Hybrid” – combination of compressor and resistance elements; the default mode when 
shipped from the factory 


 “High Demand/Boost” – combination of compressor and resistance elements in which the 
elements engage more readily than in Hybrid mode 


 “Electric” – no compressor usage – upper and lower elements only 
 
A sixth operating mode – “Vacation” – exists, but is basically a tank temperature setback option 
(to 50°F) for use while the occupants are not in the house for extended periods (3-199 days).  
 
Earlier studies provided both loose and specific quantifications of the operating modes of the 
previous generations of GE HPWHs (Larson, Logsdon 2012; Fitzpatrick, Murray 2011; Larson, 
Logsdon 2011; Sparn 2011; Pacific Gas and Electric 2010). Ecotope and Cascade Engineering 
conducted an especially-detailed investigation of the second generation HPWH operating modes 
(Larson, Logsdon 2012).  
 


3.3.  Operating Mode Findings 
For this project, Ecotope and Cascade Engineering focused on exploring the Cold Climate 
Efficiency mode and generally observed little change in the other operating modes. The findings 
are as follows: 
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Heat Pump Mode: Only the heat pump is allowed to operate, which provides the highest 
efficiency of all modes. The control strategy is simple and depends only on the temperature 
sensor reading. According to the GE website, the tank offers a temperature control of +/-3°F (GE 
Appliances 2015).  
 
Cold Climate Efficiency (CCE) Mode: Cold Climate Efficiency mode is new to the third 
generation of this product. Under normal operating circumstances, it appears to operate either the 
heat pump or the upper element (but never the lower element). Test data suggest that the upper 
element engages only when the upper portion of the tank is cold. This differs from Hybrid mode 
which, according to previous work, activates the resistance elements more readily and in 
response to a rate of temperature change instead of just temperature measurement at one 
location. Once activated, the top element heats the water until it reaches 120°F, regardless of the 
setpoint, and then shuts off. The remainder of the tank is heated with the heat pump compressor. 
In this way, the control strategy quickly provides usable hot water to the tank top, minimizes 
element runtime, and maximizes compressor runtime. 
 
Hybrid Mode: Hybrid mode is the default mode in which the product is shipped from the factory. 
From the data available in observing the tests, Hybrid mode appears to operate in a manner 
largely similar to the previous generations of equipment. That is, all three heating components – 
the lower element, upper element, and heat pump – can operate. In response to large draws, the 
lower element is favored over the heat pump to reheat the tank. Unlike in CCE mode, a heating 
cycle can be completed with the elements alone, resulting in more energy use.3  
 
High Demand Mode: As in Hybrid mode, all three heating components can operate. This study 
did not directly investigate this mode. Previous work showed that in High Demand mode, the 
unit operated in much the same way as in Hybrid mode, except that the lower and upper elements 
showed a propensity to turn on sooner (Larson, Logsdon 2012). 
 
Electric Mode: In Electric mode, the heat pump does not run and the equipment operates as a 
conventional resistance tank. Ecotope did not investigate this mode in detail as it provides no 
efficiency improvements over a conventional system.  


  


 
3 See previous work by Larson and Logsdon for more details (2012). 
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4. Findings: Testing Results 
 


4.1.  First Hour Rating and Energy Factor 
The DOE has established two tests to rank the comparative performance of HPWHs (DOE 
1998). The first (1-hour) test produces a first hour rating that determines how much usable hot 
water the heater makes in one hour. The second, a 24-hour simulated use test, produces an 
energy factor (EF) that identifies how much input energy is needed to generate the 64.3 gallons 
of hot water used in the simulated 24-hour period. For tank-type water heaters, the first hour 
rating depends largely on tank volume and heating output capacity, while the EF depends on the 
heating system efficiency and the heat loss rate of the tank. The normative performance 
characteristics of the equipment are shown in Table 2 and are discussed in the rest of this section. 
Although the lab carried out the tests to align with the DOE specifications, the outputs here 
should be considered advisory only – any official ratings are those reported by the manufacturer.  
 
The DOE revised the test procedure for residential water heaters in 2014 (DOE 2014). While the 
DOE does not yet require use of the new test, it may become mandatory as early as December 
2015. In preparation for the implementation of the new procedure, the lab ran the unit using the 
new 24-hour test, which is designed similarly to its predecessor to produce a uniform energy 
factor. The main difference in the new test procedure is the draw pattern, which no longer 
concentrates flow only at the beginning of the test. The 1-hour test remains largely the same. 
 
The lab conducted all of the tests with the GEH50DFEJSRA in both Hybrid and Cold Climate 
Efficiency modes. The results are shown in Table 2. In addition to performing the tests at the 
standard rating conditions, Cascade Engineering conducted several other, similar tests. The 
second EF-type test used the same methods and draw patterns but different environmental 
conditions of 50°F ambient air and 50°F inlet water, which are the conditions used to determine 
the Northern Climate Energy Factor. 
 


Table 2. Performance Characteristics for GE GEH50DFEJSRA 


Metric 
Measured Value in 


Hybrid Mode 
Measured Value 


in CCE Mode 
First Hour Rating (gal) 66 66 
Energy Factor (std. conditions) 3.19 3.19 
Energy Factor @ 50°F ambient 1.43 2.27 
Northern Climate Energy Factor 2.07 2.54 
Tank Heat Loss Rate (Btu/hr° F) 3.28 3.28 


 
 4.1.1 1-Hour Test 


Figure 5 shows the plotted data from the 1-hour test. The test begins with a three gpm draw. 
Approximately five minutes into the first draw, the tank temperature has fallen enough to 
activate the heat pump, followed quickly by the resistance element (yellow line showing 4.5 
kW). As the draw continues past fifteen minutes, the water temperature at the outlet has fallen 
more than 25°F, so the first draw is terminated. The heat pump and upper elements continue to 
heat the tank while a draw begins again around fifty minutes and continues for several minutes. 
The components continue heating, cycling between lower and upper elements in response to the 
tank temperature conditions. Since the last draw was still in process at sixty minutes, per test 
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procedure it was continued until the outlet temperature reached 25°F below the set-point, shortly 
after sixty minutes.  
 
The 1-hour test data also show how many gallons of hot water are withdrawn in the first draw 
before the resistance element turns on. For the GEH50DFEJSRA, the test data show thirty-eight 
gallons, equivalent to eighty-five percent of the measured tank volume. 
 


Figure 5. DOE 1-Hour Test  


 
Notes: The bright blue line shows the cumulative water drawn during the test. The yellow line plots the total 
equipment power consumption. The thick purple line displays the average tank temperature, while the thin 
lavender lines show the temperatures reported from the six thermocouples placed at different heights 
(corresponding to equal volume segments) within the tank (in effect a temperature profile of the tank at any 
point in the test). Lastly, the blue dots plot the outlet water temperature. 


 
 


 4.1.2 Energy Factor Tests 
The 24-hour simulated use test consists of six, 10.7-gallon draws equally spaced over six hours, 
followed by eighteen hours of standby. The standard test conditions are 67.5°F, fifty percent 
relative humidity (RH) ambient air, 135°F tank setpoint and 58° F incoming water temperature. 
As with the first hour rating, the lab used the equipment in both operating modes. The lab also 
performed the 24-hour simulated use test at colder ambient conditions of 50°F ambient air and 
50°F inlet water. As part of the Northern Climate Heat Pump Water Heater Specification, the test 
results demonstrated the variation in performance with varied ambient conditions.  
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The EFs used for all the tests are displayed above in Table 2. They are calculated with the DOE 
method but with different ambient conditions where relevant for the 50°F ambient test. The 
Northern Climate Heat Pump Water Heater Specification provides a calculation method for 
determining the Northern Climate Energy Factor (EFNC); it is a weighted combination of the EFs 
at 67°F and 50°F using a temperature bin profile. The procedure also uses the lowest ambient 
temperature at which the compressor no longer operates. For the temperature bins below that 
cutoff, the procedure assumes performance equal to that of resistance heating. The higher the 
compressor cutoff temperature, the lower the overall EFNC will be.4 In the calculations, Ecotope 
used the 37°F temperature bin as measured in the compressor cutoff test. 
 
  


 
4 For details, see the Northern Climate Heat Pump Water Heater Specification, NEEA 2013. 
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 shows the first eight hours of the test to allow examination of the draw events and recovery in 
more detail.  
 
Figure 7 shows the full twenty-four hours, which also illustrates the tank heat loss rate. These 
two figures plot the same type of data as Figure 5.  
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 also plots the instantaneous coefficient of performance (COP), a measure of the amount of heat 
added to the hot water in a given time interval divided by the energy used to create or deliver that 
heat in that interval (in this case five minutes). The COP for electric resistance heat is 1.0; in 
contrast, the COP for heat pumps can vary greatly, depending largely on the ambient air 
conditions (heat source) and the tank temperature (heat sink). The downward trend of the COP in 
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 toward the end of each recovery cycle reflects the warming tank temperature. The scatter in the 
COP plots is due to uneven fluctuations in the tank temperature measurements, but the general 
trend is clear. The COP begins near 4 and then drops toward 2 as the tank temperature increases 
(the heat pump is less efficient when working against a larger temperature difference).  
 


Figure 6. DOE 24-Hour Simulated Use Test, First Eight Hours, Cold 
Climate Efficiency Mode 
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Figure 7. DOE 24-hour Simulated Use Test, Full Twenty-Four Hours, Cold 
Climate Efficiency Mode 


 
 
 


Error! Reference source not found. and  
 


Figure 9 show graphic results of the same tests performed with the unit in Hybrid mode. 
Performance on the standard 24-hour tests is nearly identical in either mode. In fact, since no 
difference exists in compressor operation (and no resistance element use occurs), the difference 
in test results indicates more about the variability of conducting the tests than about the 
differences between modes.  
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Figure 8. DOE 24-Hour Simulated Use Test, First Eight Hours, Hybrid Mode 


 
 
 
Figure 9. DOE 24-hour Simulated Use Test, Full Twenty-Four Hours, Hybrid Mode 
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Error! Reference source not found. and  
 


Figure 11 plot the heat pump behavior for the 50°F ambient air and 50°F inlet water 24-hour 
testing conditions in Cold Climate Efficiency mode. The graphs look similar to those plotted for 
67°F ambient air, with the exception that the upper resistance element turns on after the fifth 
draw. This significantly lowers the energy factor in this test compared to the warmer 24-hour 
test. Interestingly, the draw on the tank is smaller than in the 1-hour test so, in this case, once the 
upper portion reaches 120°F, the upper element switches off and the lower element does not 
engage. The compressor alone is used to reheat the bottom portion of the tank and the remaining 
temperature difference at the top between 120°F and the designated setpoint. 
 


Figure 10. DOE 24-hour Simulated Use Test, 50°F Ambient Air/50°F Inlet 
Water, First Eleven Hours, Cold Climate Efficiency Mode 
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Figure 11. DOE 24-hour Simulated Use Test, 50°F Ambient Air/50°F Inlet 


Water, Full Twenty-Four Hours, Cold Climate Efficiency Mode 


 
 
 
Error! Reference source not found. and Error! Reference source not found. again plot the 
same lower-temperature tests, but in Hybrid mode. Results from this mode indicate a substantial 
difference in the operation of the unit across temperatures. The lower resistance element, acting 
in concert with the compressor, engages twice to finish reheating the tank, and a standby-loss 
recovery heating event occurs during the waiting period. Use of the resistance element results in 
a substantially-lowered COP. 
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Figure 12. DOE 24-hour Simulated Use Test, 50°F Ambient Air/50°F Inlet 
Water, First Eleven Hours, Hybrid Mode 


 
Figure 13. DOE 24-hour Simulated Use Test, 50°F Ambient Air/50°F Inlet 


Water, Full Twenty-Four Hours, Hybrid Mode 


 
 
 
Figure 14 through Figure 17 show the tests using the new 2014 DOE standard. These figures 
show test results using both 67°F and 50°F, and both Cold Climate Efficiency and Hybrid modes. 
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The distributed nature of the draw patterns yielded no discernable difference between the Cold 
Climate Efficiency and Hybrid modes. In addition, the only significant difference between the 
tests run at 67°F and those run at 50°F is that each time the compressor runs, it runs for a longer 
period of time.  
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Figure 14. DOE 2014 24-hour Simulated Use Test, Full Twenty-Four Hours, 
Cold Climate Efficiency Mode 


 
 
 


Figure 15. DOE 2014 24-hour Simulated Use Test, 50°F Ambient Air/50°F 
Inlet Water, Full Twenty-Four Hours, Cold Climate Efficiency Mode 
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Figure 16. DOE 2014 24-hour Simulated Use Test, Full Twenty-Four Hours, 


Cold Climate Efficiency Mode 


 
 
 


Figure 17. DOE 2014 24-hour Simulated Use Test, 50°F Ambient Air/50°F 
Inlet Water, Full Twenty-Four Hours, Cold Climate Efficiency Mode 
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4.2. Efficient Showers Test 


In addition to the old and new DOE tests, the Northern Climate HPWH Specification calls for a 
delivery rating test to aid in better understanding performance. This simulated-use “Shower 
Test” (DP-SHW) describes the number of efficient hot showers the HPWH is capable of 
providing. The test specifications call for 50°F ambient air, 50°F inlet water, and a setpoint of 
120° F. To mimic a series of morning showers, the lab conducted repeated eight-minute draws at 
two gallons per minute. The draws were separated by a five-minute lag time and continued until 
either the resistance element activated or the outlet temperature fell below 105°F. When one of 
these events occurred, the test allowed the current draw to finish, the tank to recover, and then 
the test concluded. The test yields a useful rating: the number of consecutive, efficient showers 
available. Based upon the findings of this test, the GEH50DFEJSRA water heater provides 2.5 
consecutive efficient showers (illustrated in Figure 18). 


 
Figure 18. Shower Test Supplemental Draw Profile, Cold Climate Efficiency Mode 


 
 
 
Both the DOE 1-hour test and the number-of-showers test amount to delivery ratings. The 
Uniform Plumbing Code (UPC) (IAPMO 2009) uses the 1-hour test output (the first hour rating) 
for tank sizing requirements. Crucially, neither the UPC nor the DOE 1-hour test addresses the 
efficiency with which that first hour rating is obtained. Indeed, the delivery rating efficiency of 
older water heating technologies, including electric resistance and gas-fired tanks, turned out to 
be largely irrelevant for the tests in this study. Those older types of tanks, with only one means 
by which to heat water, could use two outputs from the DOE 24-hour test – the recovery 
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efficiency and energy factor – to reliably describe the operational efficiency during the 1-hour 
tests. In contrast, typical hybrid HPWHs have two distinct heating efficiencies depending on 
which of the two heating methods the control strategies use. Further, heat pump efficiency 
changes over the course of a test. Consequently, the number-of-showers test provides additional 
insight into how much hot water the tank can efficiently deliver.  
 
The UPC requires a minimum capacity (first hour rating) for a water heater based on the number 
of bathrooms and bedrooms in a house. Both are proxies, respectively, for water demand and 
number of people in a house. The UPC requires a minimum first hour rating of sixty-seven 
gallons for three bedrooms and 2 to 3.5 baths. The next-lower rating of fifty-four gallons covers 
three bedrooms with up to 1.5 baths, or two bedrooms with up to 2.5 baths.  
 
The GEH50DFEJSRA tests show that although the product satisfies the capacity requirements of 
the UPC recommendations, it may satisfy these requirements with efficiency less than that of a 
heat pump. For a household with at least two to three bedrooms (three or four people) and two 
bathrooms, three consecutive morning showers are a distinct possibility. The DP-SHW test 
shows the resistance elements engage early in the third shower and do not shut off for nearly an 
hour. While the household hot water needs would theoretically be met according to the UPC and 
first hour rating, it would occur with heavy reliance on resistance elements. The scenario 
demonstrates that households with three morning showers, using Hybrid mode, would see 
reduced efficiency benefits for that usage. Achieving COPs much above 1 for usage beyond the 
first two showers in the test would necessitate increasing the tank storage volume or changing 
the HPWH controls to CCE mode so the lower heating element is not used in the recovery 
process.  
 


4.3. Low Temperature Limit 
The lab testing observed the compressor operating at 37°F but not at 32°F. Per the Northern 
Climate Specification, the compressor cutoff temperature is set at 37°F, which is slightly warmer 
than the manufacturer’s specification of 35°F.5 An ambient temperature below this value will 
cause the unit to run exclusively in resistance mode, dramatically reducing its efficiency. 
 


4.4. Noise Measurements and Additional Observations 
The lab also measured the sound level of the equipment. Researchers placed the unit in a room 
near a wall and then measured the sound level at five different points on a circumference three 
feet distant and five feet high, at an ambient temperature for the test of ~72°F. Table 3 shows the 
background noise levels and the averages of the five measurements.  
 


Table 3. Sound Level Measurements for GE 
GEH50DFEJSRA 


Decibel Weighting Background HPWH on 
dBA 38 55 


dBC 60 64 


 


 
5 This study did not test at the manufacturer’s specification of 35⁰F. 
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The lab also observed the condensate collection pan and drainage path throughout the testing 
process. The pan collected and drained condensate as expected. The lab observed no blockages, 
overflows, or adverse outcomes.  
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5. Conclusions 
 
This final section discusses observations, in no particular order, on the equipment design and 
their implications for operation and performance.  
 


 The GEH50DFEJSRA offers a significant redesign, if not a totally new design, compared 
to previous offerings from GE. It endeavors to meet all criteria for the Northern Climate 
Tier 3 Qualification, including a substantial increase in the efficiency of the compressor 
system. 
 


 The GEH50DFEJSRA has an EF of 3.10 and an EFnc of 2.13 in Hybrid mode, and an EF of 
3.10 and an EFnc of 2.66 in Cold Climate Efficiency mode. Overall, the heat pump system 
alone shows higher efficiency than previous generations of GE equipment, which helps 
its delivery of higher EF ratings. The lab observed a lower operating range to 37°F for the 
GEH50DFEJSRA, which further helps to improve its Northern Climate Energy Factor. 
 


 The Cold Climate Efficiency mode setting offers a significant improvement in hybrid 
HPWH control strategies. The mode limits the use of resistance elements only to times 
when the tank is close to running out of hot water. Then, it engages the upper element but 
only long enough to heat the upper tank to a usable temperature of 120°F. Once the water 
at the top is hot, the rest of the tank reheats with the heat pump. In this mode, the tank 
will likely deliver the performance promised by a heat pump for most users. 
 


 The tank has the highest Energy Factor at 67.5°F observed to date for any of the 
integrated HPWHs tested by Cascade Engineering and Ecotope. Its EF at 50°F is lower, 
due in large part to a smaller storage volume than sixty- or eighty-gallon tanks.  
 


 The revised control strategy in Cold Climate Efficiency and Hybrid modes will lead to 
different energy use in the field than that of previous equipment. First, the compressor is 
set to run concurrently with either of the resistance elements, which will increase the 
relative efficiency. Second, in large draw situations, once the top of the tank is hot, the 
control logic favors reheating the bottom portion with both the compressor and the 
resistance element. Using the lower resistance element in this way, as opposed to solely 
the compressor, will increase energy use. For small draws, the lower element is not used. 
The inclination of the unit to engage the resistance element when in the default Hybrid 
mode substantially reduces the COP in relation to Cold Climate Efficiency mode. 
 


 Overall, the smaller physical (size than others currently on market) of the 
GEH50DFEJSRA will allow the tank to fit in to more houses and locations. On the other 
hand, the combination of a smaller storage capacity and revised hybrid operating mode 
controls will likely lead to lower operating efficiencies than larger tank sizes. 
 


  







Lab Assessment of GE GEH50DFEJSRA HPWH 


NEEA - 29 
 


6. References 
 
American Society of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE). 2006. 


ASHRAE Standard 118.2-2006. Method of Testing for Rating Residential Water Heaters. 
Atlanta, GA: American Society of Heating, Refrigerating and Air-Conditioning 
Engineers. 


 
Ecotope. 2010. Residential Heat Pump Water Heater Evaluation Project Measurement & 


Verification Plan. Prepared for Bonneville Power Administration. Retrieved from 
http://www.bpa.gov/energy/n/emerging_technology/pdf/HPWH_MV_Plan_Final_01261
0.pdf. 


 
Fitzpatrick, S., and Murray, M. 2011. GE Heat Pump Water Heater Report. Raleigh, NC: 


Advanced Energy. Retrieved from 
http://www.advancedenergy.org/ci/services/testing/files/GE%20Heat%20Pump%20Wate
r%20Heater%20Final%20Test%20Report%20(Sealed).pdf. 


 
GE Appliances. 2015. Accessed March 2015 from 


http://products.geappliances.com/ApplProducts/Dispatcher?REQUEST=SpecPage&Sku=
GEH50DFEJSR. 


 
International Association of Plumbing and Mechanical Officials (IAPMO). 2009. 2009 Uniform 


Plumbing Code. Ontario, CA: International Association of Plumbing and Mechanical 
Officials. Retrieved from 
http://ia600405.us.archive.org/24/items/gov.law.iapmo.upc.2009/iapmo.upc.2009.pdf. 


 
Larson, B., and Logsdon, M. 2011. Residential Heat Pump Water Heater Evaluation: Lab 


Testing & Energy Use Estimates. Prepared for Bonneville Power Administration 
Retrieved from 
http://www.bpa.gov/energy/n/emerging_technology/pdf/HPWH_Lab_Evaluation_Final_
Report_20111109.pdf. 


 
Larson, B., and Logsdon, M. 2012. Laboratory Assessment of General Electric GeoSpring 


Hybrid Heat Pump Water Heater. Prepared for the Northwest Energy Efficiency 
Alliance. Retrieved from 


 https://conduitnw.org/_layouts/Conduit/FileHandler.ashx?RID=1183. 
 
Northwest Energy Efficiency Alliance (NEEA). 2013. Northern Climate Heat Pump Water 


Heater Specification. Retrieved from http://neea.org/northernclimatespec/. 
 
Pacific Gas and Electric (PG&E). 2010. Laboratory Evaluation and Field Testing of Residential 


Heat Pump Water Heaters. Prepared by PG&E Applied Technology Services 
Performance Testing and Analysis Unit ATS Report #: 491-10.04. 


 
Sparn, B., Hudon, K., and Christensen, D. 2011. Laboratory Performance Evaluation of 


Residential Integrated Heat Pump Water Heaters. Technical Report: NREL/TP-5500-







Lab Assessment of GE GEH50DFEJSRA HPWH 


NEEA - 30 
 


52635. National Renewable Energy Laboratory. Retrieved from 
http://www.nrel.gov/docs/fy11osti/52635.pdf. 


 
US Department of Energy (DOE). 1998. US Department of Energy 10 CFR 430. Federal 


Register May 11, 1998 Part 430. Energy Conservation Program for Consumer Products: 
Uniform Test Method for Measuring the Energy Consumption of Water Heaters pp. 
26008-26016. Retrieved from 
http://www1.eere.energy.gov/buildings/appliance_standards/residential/pdfs/wtrhtr.pdf. 


 
US Department of Energy (DOE). 2014. US Department of Energy 10 CFR 430. Federal 


Register July 11, 2014 Part 430. Energy Conservation Program for Consumer Products: 
Uniform Test Method for Measuring the Energy Consumption of Water Heaters pp. 
40567-40585. Retrieved from 
http://www.regulations.gov/contentStreamer?objectId=09000064817a1094&disposition=
attachment&contentType=pdf. 


  







Lab Assessment of GE GEH50DFEJSRA HPWH 


NEEA - 31 
 


Appendix A: Testing Matrices 
  
Testing Matrix: GE GEH50DFEJSRA  
 


DOE Standard Rating Point Tests 


Test Name 


Ambient Air Conditions 
Inlet 


Water 
Outlet 
Water Airflow 


Operating 
Mode Notes 


Dry-Bulb Wet-Bulb   
  


inch. 
static 


pressure
  


F C F C RH F C F C    


DOE-1-
hour_old 


67.5 20 57 14 50% 58 14 149 57 0.0" "Hybrid" 
Follow test sequence in Federal 
Register 10 CFR Part 430 Section 
5.1.4, using old test standard 


DOE-24-
hour_old 


67.5 20 57 14 50% 58 14 149 57 0.0" "Hybrid" 
Follow test sequence in Federal 
Register 10 CFR Part 430 Section 
5.1.5, using old test standard 


DOE-24-hour-
50_old 


50 10 44 7 58% 50 10 149 57 0.0" "Hybrid" 


Follow test sequence in Federal 
Register 10 CFR Part 430 Section 
5.1.5, using old test standard, 
but replace ambient conditions 
with those given in this table. 


DOE-1-hour 67.5 20 57 14 50% 58 14 149 57 0.0" "Hybrid" 
Follow test sequence in Federal 
Register 10 CFR Part 430 Section 
5.1.4 


DOE-24-hour 67.5 20 57 14 50% 58 14 149 57 0.0" "Hybrid" 
Follow test sequence in Federal 
Register 10 CFR Part 430 Section 
5.1.5 


DOE-24-hour-
50 


50 10 44 7 58% 50 10 149 57 0.0" "Hybrid" 


Follow test sequence in Federal 
Register 10 CFR Part 430 Section 
5.1.5, but replace ambient 
conditions with those given in this 
table. 


             


Draw Profiles 


DP-SHW-50 50 10 44 7 58% 50 10 120 49 0.0" "Hybrid" 
Draw Profile: DP-SHW. Conduct 
identical, repeated draws until 
ending conditions observed. 


             


Additional Observations 


AO-VOL Measure tank water volume       


AO-PWR One-time measurements of component power   "Hybrid" 
Make measurement of fan, pump, 
and circuit board power draw if 
possible. 


             
Noise Measurement 


NOI Measure combined fan and compressor noise 0.0" "Hybrid" 


Install equipment in relatively 
quiet room. Measure sound at 1 
meter away, 1.8 meters high at 
several points around 
circumference of tank using a 
hand-held meter. 
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Appendix B: Measurement Instrumentation List 
 


Equipment Make and Model Function Accuracy 
Calibration
Expires on 


Walk-in 
Chamber 


Make: ESPEC 
Model: EWSX499-
30CA  


Test environment  
temperature and relative 
humidity control  


±1°C 8/11/2015 


Data Acquisition 
System 


Make: Agilent 
Technologies 
Model No:  
Agilent 34970A 


Log Temperature, power 
and flow rate  data  


Voltage: 
0.005% of reading + 
0.004% of range 
Temperature (Type T): 
1.5°C 


9/9/2015 


Thermocouple OMEGA, T type 
Temperature 
measurement   


0.8°C Note 1 


Power Meter 
Yokogawa 
WT500 Power 
Analyzer 


Continuous power 
measurement (system and 
heat pump) 


Main unit:  
Current range: 0.5 to 40A 
Voltage range: 15 to 1000V 
Basic Power 
Accuracy: 0.1% 
Frequency range: DC 0.5 
Hz to 100 kHz 


5/23/2015 


Power Source Fluke 5520 
Power meter 
comparison/calibration  


AC Current  ±0.15% 4/14/2015 


Current 
Transformer 
(25:5) 


Make: Midwest 
Model: 3CT625SP 


Use with Acuvim Power 
meter for total UUT 
power and heater power 
measurement 


0.4% at 5VA Note 1 


Flow Meter   


Make: Seametrics 
Model: SPX-050 
and FT420 
Indicator   


Water flow measurement   ±1% of full scale 
Oct 2014 
(Factory 
calibrated) 


Flow Controller 
Make: Watlow 
Model: F4P 


Control timing of flow 
pattern 


NA NA 


Hand-held 
temperature and 
humidity meter 


Omega RH820W 
Lab environment 
temperature and humidity 
measurement 


 ± 0.5°C 6/11/2015 


Electronic Scale 
Dogain 
Model: TS300K 
Range 300 Kg 


Measurement of water 
mass 


300 x 0.05 Kg 
660 x 0.1 lb 


3/9/2015 


 
Note 1 – See Calibration manual 
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Executive Summary 
 
On behalf of Northwest utilities, the Northwest Energy Efficiency Alliance (NEEA) launched its 
Next Step Home (NSH) pilot program to advance the adoption of energy-efficient building 
practices and technologies in residential new construction of single-family homes. NEEA is 
working with builders throughout the region to build to a higher performance level to evaluate 
costs, challenges, building techniques, and home performance. The goal is to identify best 
practices and advanced technologies that can be adopted into building codes over the next three 
to four code cycles. NEEA is concurrently working to encourage builders to incorporate high 
performance features into their new projects to accelerate adoption of advanced energy efficient 
building practices and technologies and to facilitate the transition to future energy code 
advancements. 
 
To support the NSH Initiative, NEEA commissioned Curtis Research Associates to conduct 
qualitative research with builders of single-family homes. The research had a primary objective 
of developing a better understanding of the motivations and obstacles to building more energy-
efficient homes. The insights from this research will be used by NEEA to develop a builder value 
proposition, and to determine the types of support necessary for encouraging builders to 
incorporate advanced building techniques into their projects.     
 
The research comprised three focus groups conducted in Portland, Seattle, and Spokane with a 
total of twenty builders. Participants included custom, speculative (spec), and production 
builders, whose companies varied in size from small outfits building one or two homes per year 
to large-scale operations that construct hundreds of homes each year. Builders spanned the range 
from those whose companies construct homes that are energy code-compliant, to those who build 
slightly above energy code requirements, to those who build ultra-energy-efficient homes. 
Overall, the majority of builders claimed to be building homes that surpass energy codes. 
 
Key Findings 
Some builders make a deliberate decision at the outset of a project to exceed energy codes; more 
commonly, energy efficiency decisions are a function of a home’s target price and buyer 
expectations. Among the motivations cited by builders for constructing homes that exceed 
energy codes, some use it as a marketing tactic to differentiate their homes from other new 
homes on the market. Others have a strong personal ethic toward energy conservation that drives 
them to build more energy-efficiently. Sometimes, the impetus to build a more energy-efficient 
home comes at the request of the buyer. Other frequently mentioned motivations include 
building a better-quality home and buyer comfort, both of which builders stated are important for 
achieving buyer satisfaction. However, builders also indicated, based on their experiences, that 
buyers are often unaware of—and uninterested in—the energy efficiency components that 
impact quality and comfort.  
 
Builders identified a number of barriers to building homes that are more energy efficient than 
codes require, including higher building costs. Builders also cited a lack of buyer awareness or 
appreciation for enhanced energy efficiency as a significant obstacle. Compounding buyers’ lack 
of awareness, builders faulted real estate agents’ for failing to understand and/or promote energy 
efficient features. Builders repeatedly emphasized that buyers are typically more motivated by 
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finishes and amenities than by energy performance, and that realtors tend to focus on the same. 
Builders also asserted that most buyers consider all new homes to be sufficiently energy efficient 
due to today’s more stringent building codes. Builders try to address the education gap of buyers 
and realtors by providing information sheets detailing energy efficient products and features, 
and, in some cases, being on hand during open houses to talk with potential buyers. 
 
Builders also cited real estate appraisers’ failure to assess higher values for homes that are more 
energy efficient as another barrier. Some builders noted that if appraisers will not assess higher 
values for homes with better energy efficiency, they see little reason to bother constructing them. 
 
A small number of participating builders obtain green or energy-efficient certifications, such as 
Northwest ENERGY STAR Homes (NWESH), Leadership in Energy and Environmental Design 
(LEED), and/Passive House Institute, for some or all of their homes. Spec and production 
builders typically opt to obtain certification for market differentiation, whereas custom builders 
do so at the request of the buyer. Those contracted to build affordable housing obtain 
certification based upon the requirements of the hiring organization.  
 
A few builders with a history of certifying homes revealed that they had recently stopped 
obtaining certifications, primarily due to the time and verification costs involved. Initially, 
certification provided these builders a means to demonstrate that their building practices met the 
standards for certification; now, these builders continue to build to the certification standard, but 
skip the certification and verification process. 
 
A small number of builders indicated that they had occasionally experimented with having 
homes certified in the past, but had not found it advantageous, either as a market differentiator or 
on a cost-benefit basis.  
 
The only builders in the focus groups who currently hire raters and verifiers to validate their 
homes’ energy performance are the builders required to do so for certifications. Other builders 
expressed no interest in expending the time or expense for verification. A few builders, however, 
occasionally use a rater or verifier to provide training, which they consider a useful service for 
better understanding the building sciences. 
 
The role and impact of incentives varied among builders. Some rely heavily on government and 
utility incentives to construct more energy-efficient homes, especially those who obtain 
certifications. For these builders, incentives are important for offsetting the added expense and 
effort of building to a higher efficiency standard. The exception is builders of affordable housing, 
who are contractually obligated to obtain certification 
 
On the other hand, some builders claimed to be minimally motivated by incentives because they 
do not adequately cover the costs of energy-efficient upgrades, and buyers are unwilling to make 
up the difference. Builders also cited the time and paperwork required to submit incentive 
applications as a deterrent. Nonetheless, some builders indicated that the availability of more 
lucrative and easier to obtain incentives would motivate them to build more energy-efficiently.  
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Overall, builders conveyed satisfaction with their sales and marketing efforts. Most did not feel 
the need to make any changes to their tactics given the strength of the current housing market. 
 
Builders offered few insights into current or expected building trends for increasing energy 
efficiency. However, some builders foresee a growing demand for highly energy-efficient homes 
as more millennial-generation buyers enter the housing market. Builders viewed millennials as 
more socially conscious about energy and energy performance than are baby boomers. 
 
Overall, builders supported the Next Step Home (NSH) building specifications, which most 
considered to be reasonable. Builders also appreciated that the specifications provide flexibility 
to pick a path that works best for a given project rather than being required to meet a strict set of 
criteria.  
 
Builders raised several concerns about the NSH specifications, including higher building costs. 
Builders working at the lower end of the housing market voiced the most trepidation about the 
financial impacts of the specifications. Builders also expressed concern about meeting the 
window specification due the cost and limited availability of U0.25 windows. The ultra-tight 
shell specification also raised significant unease among builders, who feared that many in the 
industry lack the knowledge to implement it without creating problems with air movement. 
 
To encourage builders to incorporate NSH specifications, participants stressed the need to create 
demand by educating buyers about the value of advanced energy efficiency products and 
building techniques. They also emphasized the need to provide builders and tradesmen with 
training on how to correctly implement advanced building techniques. Additionally, builders 
considered it important to get manufacturers on board with the new specifications so they can 
work toward improving product efficiencies and driving down costs. Finally, builders considered 
it important to offer incentives to help offset the added costs of building to the NSH standards. 
 
Recommendations 
Curtis Research Associates offers the following recommendations to support the NSH Initiative: 
 


• The research points to the need to pursue multiple avenues to support builders’ adoption 
of advanced building practices. This includes consumer marketing and communications 
to increase awareness and promote the value of highly energy-efficient homes, thereby 
stimulating demand among home buyers. It is recommended that communications focus 
on promoting the superior comfort and quality of advanced energy efficiency, with low 
energy bills as an added bonus. 


• Develop a builder value proposition focused on comfort and quality, with the goal of 
creating a builder mindset in which advanced energy efficiency is synonymous with 
superior comfort and quality. Focusing consumer messaging and the builder value 
proposition on the same attributes will serve to better align the two ends of the market. 


• Redouble efforts to educate realtors about energy-efficient products and building 
techniques. Leveraging realtor knowledge and awareness will serve as an additional 
means of promoting energy efficiency among homebuyers. 


• Simultaneously, work to advance the training of real estate appraisers regarding high-
efficiency products and advanced building techniques. If appraisers do not assess higher 
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values for homes that incorporate energy-efficient features, few builders will move to 
embrace them.  


• To help offset the costs—and perceived builder risk—of building to the NSH 
performance target, offering builder incentives will be important. Ideally, incentives 
should come through local utilities, and be designed to make it easy for builders to 
participate.  


• To ensure correct implementation of advanced building techniques and technologies, 
work to increase training and education opportunities for builders and tradesmen. To 
appeal to younger tradesmen, consider developing some of the training in the form of a 
video game. 
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1. Introduction 
 
This report describes the findings of a focus group project conducted for the Northwest Energy 
Efficiency Alliance’s (NEEA’s) Next Step Home (NSH) Initiative by Curtis Research Associates 
to identify addressable barriers and opportunities for encouraging builders of single-family 
homes to build more energy-efficiently.  
 


1.1. Background 
The Northwest Energy Efficiency Alliance launched the Next Step Home Initiative to advance 
energy efficient building practices and technologies for single-family homes. Over three phases 
of a market test strategy, NEEA has partnered with builders throughout the region to build Next 
Step Homes. The market tests have provided NEEA the opportunity to evaluate costs, 
challenges, best practices, and the actual performance of homes built to NSH performance 
targets. The market tests have also identified market barriers.  
 
The goal of the NSH market tests is to identify and develop best practices and advanced 
technologies that can be adopted into building codes over the next three or four code cycles, 
resulting in energy savings.  NEEA will build off of the program infrastructure and relationships 
developed through the Northwest ENERGY STAR Homes program in order to continue 
supporting energy-efficient home building. The Next Step Home performance target is designed 
to achieve 30% savings above current state energy codes. 
 
NEEA is also working to develop a standard protocol to better assess the savings associated with 
newly constructed homes. Establishing a standard protocol will create consistency in home 
energy ratings across the Northwest that would lead to utility incentive programs and validated 
energy savings. 
 
In conjunction with these efforts, NEEA is working to pave the way for future energy code 
advancement by encouraging builders to achieve Next Step Home performance targets through a 
various mix of advanced building practices and technologies. 
 


1.2. Research Objectives 
To gain insights into how NEEA might best support and facilitate builders’ adoption of advanced 
building practices, NEEA commissioned Curtis Research Associates to conduct qualitative 
research with builders of single-family homes. The key objectives of the research included: 


• Identifying builders’ motivations for constructing more energy-efficient homes, which will 
inform the development of a builder value proposition 


• Determining builder needs regarding marketing efforts and/or future marketing support 
• Understanding if and how builders use local incentives to build higher efficiency homes 
• Identifying current and anticipated building trends for higher efficiency homes in the region 


 
Additional topics investigated as part of the research included: 


• Exploring the barriers to building higher energy efficiency homes 
• Learning about the sales and marketing efforts builders are currently using to sell homes 
• Obtaining builders’ feedback regarding the NSH performance targets 
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2. Methodology 
 
The research comprised three focus groups, one each in Portland, Seattle and Spokane. Curtis 
Research Associates oversaw recruitment of builders to participate in the research from a sample 
of Northwest builders that have had some contact with the NWESH program since its inception 
in 2004. Information about the sample is included in Appendix A. In support of the recruitment 
effort, NEEA sent an email to all residential new construction builders in the sample, alerting 
them to the research and requesting their assistance should they be contacted. 
 
The focus groups were designed to include a cross-section of single-family home builders. 
Requirements stipulated that participants be the primary decision-maker for their organizations 
for at least two of five key business activities, such as strategy and finances, building sciences, 
and sales and marketing. Appendix B contains the full list of recruitment criteria and the 
recruitment questionnaire.  
 
A total of twenty builders took part in the study, for which they received $150 as an honorarium. 
The table below lists the number of participants by city. 
 


Table 1. Participants by City 
Total Portland Seattle Spokane 


20 5 7 8 
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3. Findings 
 
This section of the report summarizes key findings from the research. The report generally 
follows the flow of the focus group discussion guide (see Appendix C). Quotes from research 
participants are included to illustrate key points and to convey the tone and tenor of builders’ 
feedback. Each quote is followed by a designation indicating from which city the quote 
originated. 


 
3.1. Research Participants 


Builders ranged from small-scale outfits building one or two homes per year to large-scale 
operations that construct hundreds of homes in a year, with nearly half being mid-sized builders 
that construct seven to thirty homes per year. Some specialize in custom homes—a one-of-a-kind 
home that is designed for a specific client and for a particular location, while others build 
speculative (spec) homes—a house that is built before it has a buyer. Some builders construct 
both spec and custom homes, depending on the opportunities available to them. Participants also 
included several production builders. These are larger-volume builders that construct multiple 
homes at once, typically as developments or communities.  
 
Builders varied with regard to the segment of the housing market they target. Participants 
included builders of affordable housing, entry-level homes, mid-level homes, upper-end homes, 
and a few very high-end builders.  
 
Half of the research participants own or co-own their construction businesses. Other participants’ 
job titles included President, Vice President, Project Manager, Purchasing Manager, Program 
Director and Office Manager. Ninety percent of participants have decision-making responsibility 
for four or all five of the key business activities identified in the recruitment questionnaire. 
 
Prior to the moderator introducing questions specific to energy efficiency, about thirty percent of 
participants described their work as including an emphasis on energy-efficient homes, including 
three in Seattle, two in Portland and one in Spokane. Two builders specialize in green 
construction with an emphasis on passive1 or net-zero2 ultra-low-energy-consuming residences. 
Three mentioned building certified homes, including to standards such as Leadership in Energy 
and Environmental Design (LEED), Earth Advantage, and/or NWESH. One builder described 
his firm’s emphasis on quality as encompassing high-performance energy systems, though not to 
a specific certification standard. 
 


3.2. Sales and Marketing 
Builders’ sales and marketing efforts generally varied depending on whether they build custom, 
spec, or production homes. Marketing efforts also varied with the size of operation; the larger the 
operation, the more sophisticated the marketing.  


                                                 
1 According to "Passive house," Wikipedia, The Free Encyclopedia, the term passive house refers to a rigorous, 
voluntary standard for energy efficiency in a building, reducing its ecological footprint. It results in ultra-low energy 
buildings that require little energy for space heating or cooling. 
2 The US Department of Energy defines a net-zero home as one that uses sixty to seventy percent less energy than a 
conventional home, with the balance of its energy needs supplied by renewable technologies.  
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Custom builders typically rely on word-of-mouth referrals to generate projects. A few of the 
larger custom builders also mentioned advertising or occasionally participating in home shows to 
create interest and awareness. Some have also developed websites that have proved successful at 
generating new business leads. 


 
“My customers come to me. I do all word-of-mouth marketing.”(Seattle) 
 
“A lot of my business comes from architects. And I have a pretty strong website. We 
generate a lot of leads and a lot of interest out of that website.”(Spokane) 
 


Speculative builders’ sales and marketing efforts tend to be basic, including listing homes with a 
Multiple Listing Service (MLS) and relying on real estate agents to list and show properties. 
Some also utilize the Internet as a marketing tool, generating buyer interest through their own 
websites and/or by listing homes on real estate websites such as Zillow and Redfin. Some 
builders, or their realtors, also stage homes prior to holding open houses. 


 
“I have a real-estate agent I've worked with for most of the twenty-three years I've been 
building. …. Pretty much it's ‘get it into MLS’ if it's not already pre-sold…. I just 
basically get it listed. I'm not overly creative that way or aggressive that way.”(Portland) 
 
“Probably forty-five percent of everything we sell is spec inventory and the Internet has 
been the driving factor. Ninety percent of people start their search online. Websites like 
Trillium and Zillow.”(Spokane) 
 


A few spec builders revealed that their current sales and marketing efforts are minimal due to the 
robust housing market. Demand has been so strong—and prices appreciating so quickly—that 
one builder said he now waits until he finishes a home before setting a price and marketing it, 
something he would not have done previously. Another indicated that the only marketing he is 
doing is posting a “For Sale” sign.  
 


“Generally, it consists of putting up a sign. … So far, we’ve yet to finish a house before it 
gets sold.” (Portland) 
 
“Right now, the market’s pretty easy. You put a house on the market and it 
sells.”(Seattle) 
 


Production builders described the most sophisticated sales and marketing operations. These 
included dedicated marketing personnel on staff, well-designed websites, marketing brochures, 
and in some cases, advertising. Advertising generally focuses on promoting the name of the 
company. 


 
“We’ve got a website that has a really good reputation around here. … Our marketing 
person is really good. … We do everything. We do radio, website, newspaper. We’ve got 
a couple of TV ads. … We get away with just saying the…name because around here that 
means quality. It’s a well-known house.” (Seattle) 
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Most participants rely on informal methods to keep abreast of housing trends. This includes 
getting input from realtors about the features and amenities of most interest to buyers, 
conversations with potential buyers, informal discussions with other contractors and tradesmen, 
and online forums to learn what is happening in the housing market. A few also mentioned 
attending trade shows to stay informed about new products and trends. 


 
“I try to find out what the realtors believe is selling. I’ll ask about what amenities they 
think ought to go in [the houses I build].” (Portland) 
 
“We have an open house and have people come through and I listen to what they say and 
what they like. I try to take that in and design my next projects on that feedback.” 
(Portland) 
 


Only one builder described using a data-driven approach to tracking trends in the market. By 
virtue of his involvement with various housing councils, he has access to a variety of market 
data. His company utilized that data to identify its target market niche, which includes singles 
and couples ages fifty and older. 
 


“We focus from a macro level, the data, and then move into how to implement it. … 
Fortunately, I sit on the Senior Housing Council for the Urban Land Institute. I also sit 
on the National Association of Home Builders 50+ Housing Council. A lot of data is 
presented to us on an annual basis.”(Spokane) 
 


When asked if they would do anything differently if they had additional time or resources to 
devote to sales and marketing, most builders said no. Given current market conditions, most did 
not feel the need to make any changes. Only one participant indicated that he would like better 
access to data to understand trends and market demand within unique niches.  
 


“In this market? Currently no. We just don’t need it right now. … It’s definitely a sellers’ 
market out there right now.” (Portland) 


 
“Right now things are selling fast. Five years ago you couldn't give stuff away.” (Portland) 
 


3.3. Meeting or Exceeding Energy Codes 
Research participants included builders who typically build homes that are energy code-
compliant and those who build homes that exceed energy codes. The majority of builders 
indicated that their homes exceed code. This was especially true in Spokane, where all but one 
builder indicated that the homes they build exceed energy codes.  
 


“We almost always try to push it above code.”(Spokane)   
 
Builders that exceed codes spanned the range from those that construct homes just a little above 
their state’s energy codes to those building homes substantially more energy efficient than 
required. Some builders make a deliberate decision at the outset to build a home to exceed 
energy codes. More commonly, however, energy efficiency decisions are more driven by a 
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home’s target price and builders’ perceptions of the buyer’s or intended buyer’s expectations 
than by a conscious decision to meet or exceed energy codes. One builder described it as a 
balancing act between the added cost of enhanced energy efficiency and the home’s selling price.  
 


“It's a balancing act. You've got to figure out how much you can put in and how much 
you're going to get out. [Buyers] want everything for the cheapest price. So you’ve got to 
exceed yourself and go above the code and do a little extra, but to what extent on a 
speculative basis?”(Seattle) 
 


Interestingly, while Spokane participants included the highest percentage of builders claiming to 
build homes that exceed energy codes, they typically described area homebuyers as uninformed 
and unconcerned about energy efficiency. Seattle builders, on the other hand, conveyed that 
Seattle area homebuyers are generally energy-conscious and want to do the right thing by using 
less energy. 
 


“I think that what we see [here in Spokane] is we have clients come in that ninety-nine 
percent of them are ignorant. … They don't understand what [higher energy efficiency] 
means. When you say ‘comfort’ they think ‘I'll just buy carpet.’”(Spokane) 


 
“There is a certain amount of [energy efficiency] that is expected. I think especially in 
Washington, we’re a very liberal state. People [in Seattle] want to make the conscious 
effort to do the right thing.” (Seattle) 
 


3.3.1. Motivations for Exceeding Code 
Among the reasons for building homes that exceed energy codes, some builders mentioned 
market differentiation as a motivating factor. Whether a home exceeds energy codes by a little or 
a lot, some builders use more energy-efficient products or building techniques as a marketing 
tactic. 
 


“It’s a marketing thing. We came up with this whole little marketing—we’ve got 
brochures that feature our houses. They tell everything that we’re doing in the house that 
is above code. ‘Your house will be more comfortable and more energy efficient.’” 
(Seattle) 
 
“I use it more as a marketing thing than as an energy thing. … On every home I build I 
use the Reid Steel Truss, as an example, just as a marketing thing. I use windows that are 
below .30 as standard. ... We can market it as an above-code home even though it’s just a 
tiny bit above code.”(Portland) 


 
For some builders, a commitment to quality motivates them to build more energy-efficient 
homes. A number of participants explained that they have built their reputations on constructing 
high-quality homes. Their clients expect it of them. Exceeding energy codes is one component of 
achieving quality; it is part and parcel of how they build homes. Many further noted that buyers 
are often not aware of the many behind-the-scenes details that go into achieving higher energy 
efficiency or how those details impact the overall quality of the home.  
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“The quality aspect of building…just starting out from the framing components to 
probably paying more for things and going with the energy high-performance home 
systems. Ninety-eight percent furnaces and putting the ductwork with the heated 
envelopes. Insulation using closed cell foam in certain areas for the airflows that we have 
to meet now. … A lot of things that the homeowner is not going to see nor will they even 
ask about.”(Seattle) 
 
“We have this whole part about pleasing the customer and making sure the customer is 
going to be happy one year later and even five and ten years later. So we want to do the 
right thing for that reason.”(Seattle) 


 
Builders working at the higher end of the market most commonly mentioned the interconnection 
between quality and energy efficiency; nonetheless, for some builders, commitment to quality 
means building the best-performing house they can at any given price point.  


 
“Making sure that they’re going to perform at their best, that’s usually what I as a 
builder would do. If the budget is for code, then I’m like ‘We’re going to do the best we 
can.’ We’re going to seal the plate really well and make sure we check on the foam. If 
they can’t afford spray foam in the attic before they blow the attic, you seal around all 
the light fixtures in the seams with foam. … We do the best we can with what we can.” 
(Spokane) 
 


Builders also cited comfort as an important reason why they choose to build to a higher level of 
energy efficiency. Comfort is an important component of buyer satisfaction. Moreover, buyer 
satisfaction is good for business. Satisfied customers lead to more referrals and keep warranty 
calls down. 


 
“We want every customer to say ‘I would recommend a [Company X] Home.’ … We have 
a ninety-seven percent referral rate. We try to keep that there or higher so we're always 
focused around that. I think it's just one of the little things that you do. It's that you try to 
build a comfortable home.”(Seattle) 
 
“I've learned over all these years I've been in business the things that make people 
comfortable and the things that create callbacks and the things that don't bring callbacks. 
… We do heat pumps in every house and things that we would do anyway.” (Spokane) 
 


A builder of passive and net-zero homes described coming to the realization that comfort is as 
important—and sometimes more important—to buyers of his homes as is energy efficiency. 
Sometimes energy efficiency is the added bonus to the comfort and health benefits of his homes. 
Similarly, another builder said he regularly gets feedback from owners living in his homes who 
have come to appreciate a higher than expected level of comfort and air quality. He further noted 
that these benefits are hard to sell to homebuyers. 
 


“I've come to realize some of the other advantages in the type of construction we're doing 
in terms of health and comfort that you sell to people are at least as much, if not 
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more[important] than energy efficiency. It depends on the person, but I'd say for at least 
half of the buyers, energy efficiency is kind of a cherry on the top.”(Portland) 


 
“The percentage of people that come back after they are in the home and say ‘Wow, I 
don't have any dust in my house and I breathe a lot better. The comfort is unbelievable….’ 
That stuff is hard to sell.”(Spokane) 


 
Some builders conveyed that their strong personal ethic toward energy conservation is a 
motivating factor for energy efficient building. Builders committed to passive or net-zero 
construction articulated this ethic most intensely; yet, it was also shared by others, including 
some builders of lower-priced homes who make small, incremental changes to improve energy 
efficiency because they believe it is the right thing to do.  


 
“I’m hoping that the homes that we’re building are going to be around in fifty or seventy-
five years. I try to think about how I think a home should be performing that’s being built 
now that’s going to be around for that long. To me it doesn’t make sense to build 
something that uses a lot of energy.”(Portland) 
 
“I think it’s to do the right thing, is actually the main reason.”(Seattle) 


 
In some cases, the impetus to build a more energy-efficient home comes from the client. Several 
builders mentioned that they have had clients who have requested that they incorporate specific 
energy efficiency features or build to a particular certification standard, such as LEED, NWESH 
or Earth Advantage. This includes builders of affordable housing that construct homes to the 
specifications required by the non-profits that hire them. 


 
“I’ve done some very energy-efficient homes for clients, but they were for specific 
needs—solar, increased insulation values, two-by-eight walls—I’ve done some of that but 
it was all client-driven. I’ve done ENERGY STAR Homes; I’ve done Earth Advantage.” 
(Portland) 
 
“Everything we do is ENERGY STAR or above. … A lot of that is mandated by some of 
the money that’s in the [affordable housing] project and we have to build to that.” 
(Spokane) 
 


3.3.2. Barriers to Higher Energy Efficiency 
Among the barriers to building more energy-efficiently, builders cited higher building costs as a 
major obstacle. Builders constructing homes for the entry or mid-level sectors of the market 
considered costs particularly problematic because those buyers have less discretionary income.  
Nonetheless, even builders catering to higher-end buyers say their customers often balk at the 
added costs associated with energy-efficient upgrades. Builders also said that some energy-
efficient products simply do not pencil out on a cost-benefit basis. 


 
“The entry-level buyer that is maybe a first-time homebuyer or maybe has bought only 
one or two homes, they don’t have the discretionary income to put toward things like 
energy efficiency if they even knew maybe what that meant.” (Spokane) 
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“Energy efficiency when it doesn’t cost very much, our customers are interested in that. 
It’s the next steps that really separate the customers.”(Seattle) 
 


Builders also identified buyers’ lack of awareness or appreciation for higher energy efficiency 
features as a significant barrier. Builders repeatedly asserted that buyers are typically much more 
concerned about a home’s aesthetics than they are about its energy performance. Finishes, high-
end appliances, and square footage take precedence over energy efficiency upgrades. Participants 
posited that one reason for this is buyers’ perceptions that new homes are already sufficiently 
energy efficient due to strong building codes.  
 


“Our customers come in and they rarely say ‘I want a really energy-efficient house.’ 
They come in and say ‘I want granite. I want a mud-set shower. I want a Wolf range.’” 
(Spokane) 


 
“They’ll take granite counters over advanced framing any day.”(Seattle) 
 


A few builders even questioned the value of investing in building more energy-efficiently given 
today’s higher energy codes.  
 


“Back when the energy codes weren’t as severe as they are now, we could do things that 
were cost-effective to do. … Now, in my view, it’s much more difficult to show the future 
buyer the advantages of the various energy upgrades.” (Portland) 


 
Builders cited real estate agents’ failure to understand and/or promote energy efficient features as 
another obstacle contributing to buyers’ lack of regard for energy efficiency. This is particularly 
problematic for energy-efficient upgrades and building techniques that cannot be seen. Builders 
try to educate realtors and buyers by providing information sheets describing energy-efficient 
products and features, but they do not know whether real estate agents utilize them when 
showing the home to potential buyers.  


 
“I use realtors and they’re all about the easy sale. … You put it on the MLS and a realtor 
is going to come in and they’re going to show the house. They may not talk about the 
energy efficiency at all. … Education to the buyer is critical.” (Portland) 
 
“There are certain things you put behind the wall that nobody sees and the real estate 
agents don’t know how to sell and educate [the buyer]. [For example,] advanced 
framing. I can't explain to a real estate agent what advanced framing is unless she comes 
by my house and I can show her every cavity and why we're putting the furnaces where 
we're putting them and why they're not in the garage and they're in the attic.” (Seattle) 
 


Some builders felt strongly that if buyers were more knowledgeable about energy efficiency, 
they would be more interested in buying energy-efficient homes. Some builders try to bridge the 
education gap by being on-site during open houses to answer buyers’ questions. 
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“One thing is the education for the buyer. I think the buyer would tend to want to do 
some of these things if they understood them more.” (Portland) 
 
“I’ll go on-site and I’ll stay there at an open house and try to answer questions for 
people that walk through the door.”(Seattle) 


 
Builders also expressed frustration with the appraisal process. They repeatedly singled out real 
estate appraisers’ failures to assess higher values for more energy-efficient homes as a significant 
barrier. Appraisers typically do not factor in the added costs of building more energy-efficiently. 


 
“The appraisal process is terribly skewed. They look at nothing but square footage.” 
(Spokane) 
 
 “The last custom home I did was a pretty energy-efficient home. I had to meet the 
appraiser on the job and give him a list of everything we put in the home with associated 
costs, and he still came in with a below-appraisal. It was less than what I was selling the 
house for.” (Portland) 
 


One participant cited a lack of quality on the part of US manufacturers for some high-efficiency 
products—triple glazed windows, for example—as another challenge to building more energy-
efficient homes.  
 


“There are some issues with product availability. A lot of times I’d much prefer not to go 
to Europe to get [triple glazed] windows. … There is basically one US option and it’s 
terrible. It’s a terrible product. … There is a lot of potential for using more local 
products that work in better systems. But it’s a chicken-and-the-egg issue that 
manufacturers don’t think there’s a market. If there’s no market, there’s no product. But 
there’s a cost.” (Portland) 


 
3.4. Certification Programs 


A small number of builders indicated that they obtain certification for some or all of the homes 
they construct. Builders most commonly mentioned receiving NWESH certification. Other 
certifications included LEED, Passive House Institute, Earth Advantage, and Built Green. 
 
Builders opt for home certification for a variety of reasons. Spec and production builders 
typically obtain certification for market differentiation. Custom builders generally do so at the 
request of the buyer; in the case of one builder, the neighborhood in which his company was 
working required it. Those contracted to build affordable housing obtain certification based upon 
the requirements of the hiring nonprofit organization.  
 


“If they buy it for $250,000, they get a LEED certification of Platinum and they get an 
ENERGY STAR certification, period. In every home. … [We do it] just to differentiate 
and to go down the path of durable construction.” (Spokane) 
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“We are a one hundred percent ENERGY STAR builder. Everything we build is ENERGY 
STAR-related. It differentiated us from everybody else pretty much. We’ve been doing it 
for ten years. That’s how we try to communicate quality.” (Seattle) 


 
A few participants pointed out that they have had homes certified in the past, but recently 
stopped doing so primarily due to the time and verification costs involved. This included two 
Seattle production builders who formerly obtained NWESH certifications for their homes and a 
Portland builder who had previously certified homes with the Passive House Institute. These 
builders indicated that certification initially provided a means to demonstrate that their building 
practices met the standard for certification. Now they continue to build to the certification 
standard, but do not bother getting the certification, nor do they have the homes verified by an 
outside entity.  
 


 “In my business, $1,200 [extra for NWESH certification] is a lot. We talk about $50 
being a lot. … [Barriers are] cost. Verifiers. You've got to deal with that if you want to go 
the ENERGY STAR route. But you don't have to go the ENERGY STAR route. That was 
the decision that our company made. We were going to build to the ENERGY STAR levels 
and maybe beyond, but we didn't want to do it because it was ENERGY STAR. We wanted 
to do it because we were [Company X]. … We didn't want to have to worry about 
anybody telling us what it was. … We just stopped doing the certification part of it. We 
didn't stop doing anything else.” (Seattle) 


 
“Now [instead of NWESH certification] it is purely what we’ve chosen to do to make the 
house more marketable and more efficient. It’s this ‘Living Wise’ thing. … Nobody 
verifies it and blesses it. It’s what we do as extra.” (Seattle) 
 


A few other builders indicated that they have occasionally experimented with constructing 
homes that have been certified, including to NWESH standards; however, they felt that it did not 
pay off, either from a marketing perspective or from a cost-benefit standpoint. Moreover, they do 
not believe that buyers value certifications.  
 


“Every time I’ve done [a NWESH] it’s been a matter of experimentation to see if I sell a 
home faster or if I get a higher dollar amount for the home. … My own personal 
experience is that I haven’t found that many clients that have been overly sensitive to the 
energy-efficient field at all. … If I’m [building a] spec home, I don’t tend to do it.” 
(Portland) 


 
“I’ve done the ENERGY STAR home, and quite frankly it didn’t make any difference in 
the marketing. We definitely marketed that, but it seemed like people that were interested 
in the home, it was really more about the price than it was about how the house was 
performing.” (Spokane) 


 
Appraisers’ frequent failure to assess higher values for certified homes serves as another 
deterrent to builders in seeking certification. 
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“In the market right now appraisals are a problem, too. We're fighting appraisals. Let's 
just say that I build a spec house and I do an ENERGY STAR house and it cost $3,000 
more. The appraiser is not going to give me anything for that. … You've got to sell it for 
whatever it's appraised at. …They don't look at cost.” (Spokane) 
 
“Even on the high end, you don’t get a dime more from your appraiser because you’re a 
four-star or a five-star [green home].” (Seattle) 


 
Some builders expressed frustration with the proliferation of certification programs and the 
challenge of keeping up with changing certification standards.  
 


“There are a lot of different programs and they’re all sort of confusing.” (Seattle) 
 
“One of the problems is that the standards keep changing, so no one knows.” (Portland) 


 
3.5. Raters, Verifiers, and Energy Ratings  


Builders in the focus groups are not hiring— or interested in hiring— raters and verifiers to 
evaluate homes and verify energy efficiency gains unless they are required to do so for 
certification. Many Spokane builders flatly stated that they are “not going to do that.” 
 


“I’m using a rater only because I’m [building] Passive. It’s the first time I’ve ever used a 
rater.” (Spokane) 
 
“We have to use an ENERGY STAR rater-certifier. … I wouldn’t independently do it.” 
(Spokane) 
 


A few builders occasionally use the services of a rater, verifier, or other building sciences expert 
for training purposes, which they considered a valuable resource. One expounded on the benefit 
of having an expert evaluate the home as a whole package. He noted that implementing 
piecemeal energy efficiency changes may not yield the anticipated improvements or may cause 
unintended consequences. 


 
“I use my Built Green verifier to help me pick up tips on air sealing and pick up tips in 
energy efficiency. He’s a great resource person.” (Seattle) 
 
“We brought in somebody specifically that was a building sciences type of guy who 
looked at the whole package. You get inundated whether it's magazines or whatever of all 
the new products. But until you see how the whole package comes together explained by 
someone that's an expert on that, you're not really benefiting yourself sometimes by 
pulling little things. You might be helping a little bit, but sometimes it backfires on you 
because we've tested things.” (Spokane) 
 


Seattle participants expressed interest in an energy rating system for homes analogous to the 
miles-per-gallon rating system used for automobiles. They felt that an easy-to-understand rating 
system would spur demand for more energy-efficient homes.  
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“When we all go out and buy vehicles, we're thinking of how many miles per gallon we're 
getting out of this. When we have a like standard for houses with the energy consumption 
that we can compare to all of our houses, suddenly there'll be more demand for energy 
efficiency. Just a simple standard that everyone can understand. I just see a number on 
the door. … People aren’t thinking about the lifecycle costs. ‘How much is this going to 
cost me over ten years or over twenty years?’ … So really educating people and coming 
up with a simplified system that everyone can understand right off the bat would make a 
huge difference.” (Seattle) 
 
“It's very, very hard to have that conversation with somebody. ‘This house is going to 
cost you this much a month to heat at these degrees or to cool in an average year.’ I don't 
understand why that is not right out there. ‘This house costs $200,000, plus here's your 
rating.’” (Seattle) 


 
Some builders in both Seattle and Spokane familiar with the Home Energy Rating System3 
(HERS) consider it a useful rating for home builders and a good resource for better 
understanding building sciences. Some also thought it beneficial because it can inform buyers 
about a home’s energy costs.  


 
“The HERS rating can also be a great resource for learning the building science, that 
sort of thing. There’s a benefit in that.” (Spokane) 


 
“The one thing that they[the NWESH program] have given us is a tool now that is doing 
all HERS ratings on our houses so we can tell the customer, ‘You're going to save this 
much every month on this house.’” (Seattle) 


 
Builders also noted drawbacks to the HERS, the biggest being the difficulty of understanding the 
HERS rating even for builders, let alone consumers. In addition, it lacks widespread recognition 
among either builders or consumers. One builder also indicated that his company lacked 
confidence in the accuracy of HERS, so it is removing information pertaining to HERS from its 
marketing materials. 
 


“The HERS standard is a good standard. It's easy to understand once you understand 
what it is. It's easy to put it into dollars. But it's not understood. It doesn't have a big 
brand recognition with builders, much less with consumers. And it's not universally 
accepted. And it's a little bit of a project to come up with that.” (Seattle) 


 
“It's nothing for the consumer. I've barely got my head wrapped around it and I've been 
to quite a bit of training on it.” (Seattle) 
 


                                                 
3 The HERS Index measures a home’s energy efficiency. A certified Home Energy Rater assesses the energy 
efficiency of a home, assigning it a relative performance score. The lower the number, the more energy efficient the 
home.  
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Portland participants expressed similar reservations regarding the Energy Performance Score4 
(EPS) used in Oregon. Builders questioned its accuracy and indicated that they had seen little in 
the way of consumer interest in the EPS. 


 
“I'm more skeptical of the overall house ratings…. From what I understand, it's based on 
models and they plug in all kinds of figures. I'm just skeptical that when they say the 
payback is five years or ten years, that that's going to prove to be true. It may in fact be, 
but I'm still skeptical based on my twenty years of building that it's going to be true.” 
(Portland) 
 
“I’m not participating in the whole performance score thing. I’ve found the customers 
are just not interested in that pretty much at all. I’ve done some houses with the 
performance scores. Most buyers do not bite on that. … Most people aren’t even aware 
of it.” (Portland) 
 


In Seattle, participants briefly responded to a question about their interest in co-branding with 
local utilities to market highly energy-efficient homes. Utility co-branding intrigued several 
participants, who indicated that it had the potential of conveying credibility about a home’s 
energy efficiency. 
 


“I think that would give you credibility as far as energy efficiency, that they give you a 
thumbs-up on it.” (Seattle) 
 
“I think that might say something if the utility was willing to put their name next to yours 
on a house, because they obviously want less energy being used.” (Seattle) 


 
3.6. Incentives 


The importance of incentives varied widely among builders. Some builders rely heavily on 
incentives to construct more energy-efficient homes, particularly those that obtain certifications. 
These included small-volume builders of ultra-energy-efficient homes, spec builders, and 
production builders. They indicated that federal, state, and utility incentives help to offset the 
higher costs and effort required to construct and certify homes to a given standard.  


 
“Because we go ENERGY STAR, we push all the utility companies. So, Avista right now I 
think is doing a $1,600-dollar rebate to me if I do an ENERGY STAR home. Kootenai 
Electric is a co-op in our area. We were getting $1,800. …  Also, when we run our HERS 
ratings and run the analysis with Washington State on the $2,000 filing, we get $2,000 of 
a house tax credit right on it, so twenty or thirty homes at 2,000 bucks and that comes 
right off the top. … If I get a $2,000 check from Avista or Kootenai Electric, I'm putting it 
in my pocket because we're the ones doing the brain damage that brought this thing 
together. So, I can get $4,000 a house. Now, remember I have to spend money to get a 
surcharge.” (Spokane) 
 


                                                 
4 EPS is an energy performance score that rates the efficiency of a home and measures it against similar-sized 
homes in Oregon. The lower the score, the more efficient the home.  
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“For us, it’s huge. At 400 homes a year, that pays for a person to do [the paperwork] 
and a whole lot more. We are all about getting our base cost per house down.” (Seattle) 
 


One Seattle NWESH builder stressed the need for increased incentives with the next code cycle. 
As codes become more stringent, the cost to achieve the NWESH certification gets more 
expensive. Without added incentives to help defray the extra costs, this builder predicted that his 
company will no longer remain with the NWESH program.  


 
“They need to come up with more incentives. I mean we've been committed to [building 
NWESH] for going on twelve years now. But this next code cycle? We probably won't be 
anymore. …As the efficiency keeps going up, the cost to get that seventeen percent is 
going up! … If [Puget Sound Energy] can’t figure out how ENERGY STAR can create 
more demand for energy efficiency or come up with some rebates to pay for some of this 
stuff, I don’t think we’re going to stick with it, unfortunately.” (Seattle) 
 


Builders of affordable housing take advantage of incentives for certifying homes as green or 
energy efficient, but indicated that they have little or no impact on the decision to obtain 
certification. As mentioned previously, that decision is determined by the hiring entity. As such, 
one builder described the incentives they receive as “just like the cherry on top.” 
 


“We take advantage of probably everything that's there and it has a minuscule effect…. 
You can't ignore it. You do use it. It's not part of a big decision.” (Portland) 
 
“It’s all really buyer-driven, so it is a coincidence, really. … It’s just like the cherry on 
the top.” (Portland) 
 


Whether or not a builder obtains certifications, they sometimes take advantage of available 
manufacturer incentives to install more highly-energy efficient products such as windows, 
heating and/or cooling systems, and tankless water heaters. One small custom builder explained 
that he uses such rebates to encourage customers to upgrade to more energy-efficient products. 
 


“I do [take advantage of incentives] on occasion. I’ll get notices like they might be 
paying for a high-efficiency furnace or for the windows.” (Portland) 
 
“Some of the heating systems, some of the heating companies, they offer rebates on 
certain products. If my heating company told me ‘There's a rebate on this. You can have 
this unit and it's going to be the same price after the rebate than the cheaper one,’ then 
everyone's like ‘I'm all over that.’ Those are big.” (Spokane) 
 


Some builders are minimally motivated by incentives because they say the incentives do not 
adequately compensate for the added costs of implementing energy-efficient upgrades. 
Furthermore, buyers are often unwilling to make up the difference. The time and paperwork 
required to submit incentive applications are other deterrents. In the words of one builder, “the 
paperwork is horrendous,” thus negating the value of rebates. 
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“So my experience on something like that would be we're putting in a more efficient 
window. [Because of an incentive] it cost half of what it may [normally] cost, but the 
buyers are not willing to pay the extra money for it. They don't distinguish that 
difference. Even though you educate them and even though you show them what it will 
do, you can't recoup that money, that additional cost, out of the house.” (Portland) 
 
 “For me to chase $300, with the paperwork and energy and trying to do that, to me it's 
not worth it. It's just not worth the effort. We'll spend more money in manpower in trying 
to chase down that money because of the paperwork and bureaucracy to get an 
incentive.” (Seattle) 
 


Participants indicated that keeping up with the availability of incentives can be challenging, 
given the array of organizations that offer them and the fact that incentives change when codes 
change. 
 


“That’s one of the problems… because the codes are always changing, so they’re 
constantly changing the incentive programs.” (Portland) 


 
Some builders indicated that they would be motivated to build more energy-efficiently if more 
incentives were available. Yet, builders cautioned that the incentives must be easy to redeem in 
order to encourage participation, and they must cover a sufficient portion of the added costs.  
 


“If they came back with more incentives, there would definitely be more [energy efficient 
upgrades] done.” (Seattle) 


 
“It has to be simple and easy to get the mainstream building community to participate.” 
(Portland) 


 
On the other hand, additional incentives are not sufficient to motivate some builders toward 
energy efficiency. When Spokane builders working at the entry level of the market were asked 
what kind of incentives might motivate them to install more energy-efficient upgrades, they 
offered no suggestions. Instead, one builder replied that builders have no need to worry about 
energy efficiency because energy costs are low.  
 


“We don't worry about those things. Energy costs and water costs, there's no reason for 
people to really push it.”(Spokane) 


 
A few participants also noted that improved incentives will not be enough to motivate builders if 
appraisers do not recognize higher values for enhanced energy efficiency. 
 


“Why go do it if the appraiser doesn’t recognize it?” (Spokane) 
 


3.7. Trends 
Participants offered a few insights into current or expected building trends for increasing energy 
efficiency. One builder mentioned the recent introduction of super-efficient carbon dioxide heat 
pump water heaters in the US market. He also indicated that European and Canadian window 
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manufacturers are starting to offer high-efficiency options in the US, helping to make up for 
what he considered a deficiency of good windows.  
 


“There are carbon dioxide heat pump water heaters coming out. It’s got a coefficient 
performance of three and a half percent.” (Portland) 


 
A few builders mentioned that prices are coming down for some higher-performing insulation 
products, such as Blow-In-Blanket System (BIBS®) insulation and foam insulation, rendering 
the use of these products more feasible for builders.  


 
In a longer-range trend, some builders anticipate a growing demand for energy-efficient homes 
as the millennial generation enters the housing market in greater numbers. Builders viewed 
millennials as more socially conscious about energy and energy performance than are baby 
boomers. One builder indicated that his company is working to develop smaller, more energy-
efficient homes with millennial buyers in mind. 


 
“I'm twenty-six years old. …. I read a lot of news, the ‘Green Building News’ and 
sustainable energy news. A lot of it is pointing at us millennials as being climate-
conscious and wanting those energy-efficient homes. You get a smaller monthly bill, but I 
think it's about doing good as well. Whereas somebody in their forties or fifties, making 
$70,000 to $150,000 a year, they might not care as much.” (Portland) 
 
“One of the things we're looking at is building smaller, providing smaller homes. … 
We're looking at more the millennial market, which is another big piece of it, rather than 
the boomers. … [Later in the group] They are a lot more conscious about what's going 
on with the planet and those kinds of things. It's a little bit different market.” (Spokane) 


 
In a related trend, one participant mentioned that his company is testing e-monitoring equipment 
in three homes, which he anticipates will appeal to millennial homebuyers and possibly others. 


 
“We have e-monitors in three of our homes. I can pop it up on a laptop and you can see 
in the morning if the oven’s on and what's happening. These kids like that stuff now 
because they're so visual. They take that iPad and they're spinning that screen. … You 
can see some of that is going to come around. Is it going to be the masses? I don't know. 
But it is coming.” (Spokane) 
 


Builders utilize a variety of resources for keeping up with building trends occurring in higher 
energy efficiency homes, including:  


 
• Periodicals 
• National Association of Home Builders (NAHB) 
• Home Builders Associations 
• Builder trade shows 
• Conferences and training classes 
• Online forums 
• Other builders 
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• Subcontractors 
• Vendors 


 
Builders expressed a need for additional education and training resources to keep up with 
changing technology and evolving building sciences. One participant pointed out that builders 
are the only construction professionals that are not required to complete continuing education. 
Builders are cognizant that without proper education and training, implementing new energy-
efficient building techniques and technologies can result in unintended adverse consequences. 
For this reason, some builders are reticent to try new things. Resources for ongoing education 
and training would help mitigate such problems and encourage faster adoption of new 
technologies and practices. 
 


“I think that one of the problems with our industry is there's not enough education that 
we builders en masse understand the new technology and what it really means. We're 
getting a tidbit of it that says ‘Oh, yeah. Let's go ahead and super-insulate that wall.’ But 
what they don't tell you is if you don't do this and this, you could have a real problem in 
that wall. To me, I think almost always it's a lack of education that leads to the problems, 
whether it's educating builders or educating consumers, between the two.”(Spokane) 
 
“I see quality control as a key issue for all of us. … There are a lot of mistakes made out 
in the field. There are a lot of guys that aren’t trained as well as they should be or not 
doing as good of quality on a given day. I think there’s just a need for all of us to be 
paying a lot more attention and really a need for people being trained on just the basic 
building science.” (Seattle) 
 


3.8. Next Step Home Specifications 
Participants provided feedback on the energy efficiency specifications included in the NSH pilot 
program, which allows builders to pick one of several paths to follow to achieve greater energy 
efficiency for a particular home. The NSH specifications include the following:  


 
1. Advanced wall efficiency (insulation and windows); U0.035 in Climate 


Zone 1, U0.030 in Climate Zones 2 and 3 
2. Ultra-tight shell (2.0 ACH50) and subsequent ventilation implications (heat 


recovery ventilation (HRV) ) 
3. Ducts inside the building shell (if applicable) 
4. Mechanical system strategies 


a. Gas furnace – 94% annual fuel utilization efficiency (AFUE) 
b. Heat pump – 9.0 Heating Seasonal Performance Factor (HSPF), 


12.0/11.5 energy efficiency ratio (EER) 
c. Ductless heat pump – 3.0 coefficient of performance (COP) 


5. Heat pump water heaters or natural gas with 0.81 efficiency 
6. U0.25 windows 


 
3.8.1. Feedback on Specifications 


Overall, participants supported the NSH Initiative and considered the specifications to be 
reasonable. As one Portland builder said, “There is nothing on the list that…doesn’t make 
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sense,” which reflected the view of most participants. Participants appreciated that the NSH 
specifications allow builders to pick a path that works best for a given house rather than being 
required to meet a strict set of criteria. As builders indicated, this is important because some of 
the specifications would be difficult to achieve with certain types of homes or conditions.  
 


“Most of these are really good ideas.” (Spokane) 
 
“We always like to have options because what’s the most cost-effective on a given house 
in a given climate is different, and different manufacturers and different builders as 
well.” (Seattle) 
 


Builders are already implementing some or all of the specifications. Most commonly, builders 
claimed to be meeting or beating the mechanical system strategies and water heater 
specifications. A number of builders are also already putting ducts inside the building shell. 
Passive builders indicated that they are already incorporating all six steps into their construction 
practices. 
 


“We're already doing some of them like gas water heaters and gas furnaces, ninety-four 
percent. They're ninety-five percent efficient now.” (Portland) 
 
“We do the ducts inside the building shell, the furnace, water tanks.” (Seattle) 
 


A primary concern associated with the specifications included higher building costs. Builders 
working at the entry level and lower end of the housing market were particularly concerned 
about the financial impact—both to themselves and their buyers—of incorporating the NSH 
specifications. 
 


“Most of these things are going to add significant cost to the home.” (Portland) 
 
“It's tough. When you build a 1,400 square foot home and they want you to do double-
wall construction that meets some code, you're not going to be able to do it. The costs 
and everything involved would be just extremely difficult. Some of the stuff is easy. Some 
of it – at least from our standpoint, being more of a production builder and selling to the 
consumers we are – it's not reasonable.” (Spokane) 
 


The window and ultra-tight shell specifications raised the most trepidation among builders. 
Builders expressed concern about both the cost and availability of U0.25 windows. Some 
builders also worried about the expense of constructing an ultra-tight shell with two air changes, 
especially at the lower end of the market. Nevertheless, they expressed the bigger concern that 
many builders and tradesmen lack the knowledge to properly construct an ultra-tight shell 
without introducing air problems. 
 


“For that entry-level buyer, it’s going to be very difficult to provide him with that shell 
when you’re doing single-wall construction. It’s virtually impossible to do that.” 
(Spokane) 
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“I think a super-tight shell, per my view, is loaded with many problems. Unless you do it 
right! Unless you do it right, you can screw it up real easy. A lot of builders would screw 
it up. It's happening all over. They're not getting the proper air movement in the house.” 
(Portland) 


 
To help address cost concerns, builders indicated the importance of informing manufacturers of 
the specifications and encouraging them to work toward improving product efficiencies and 
driving down costs. 


 
“I would want to make sure that change like this was done with a lot of cooperation with 
heat pump manufacturers, the hot water manufacturers, window manufacturers. I would 
want them to have known about this for three years prior and be developing how we're 
going to be able to build efficiently.” (Seattle) 


 
A Spokane participant from Coeur d'Alene with experience building to the NSH specifications—
he participated in the market test that NEEA has been conducting—spoke very favorably about 
the home. He described it as the equivalent of a Mercedes due to its engineering and air quality. 
 


“We just built one for these guys for NEEA. I'm telling you, after being in it as the model 
a bunch of times, it's just—the air – fresh air system, you just know. You just feel like you 
sat down in a Mercedes. I'm not saying my house is a Mercedes, but you know that you 
just sat down in something that's engineered. It just feels that way.” (Spokane) 


 
3.8.2. Builder Support 


To facilitate adoption of the NSH specifications, participants suggested that NEEA provide 
builders with support in several areas. They advised spurring demand first and foremost by 
educating buyers about the value of energy-efficient features and technologies. Time and again, 
builders stressed that consumer demand for homes with NSH features, and their willingness to 
pay for them, is what will compel them to build them. 
 


“It's educating the buyers because they're the ones that are going to say, they're the ones 
that are going to tell us what we want to build.” (Spokane) 


 
“I think the education needs to happen for the general public. … The people who are 
going to live in these houses, the people that are going to buy this energy, they’re the 
ones that are going to make us build what we build. So put the knowledge in their hands 
and we’ll build it.” (Seattle) 


 
The builders also frequently recommended providing builder and tradesmen training for 
facilitating builders’ transitions to the NSH specifications. One suggested designing a training 
program in the style of a video game to appeal to younger tradesmen. 
 


“I would take worker training. … If you could make a really fun video game to learn to 
do air tightening, so workers are actually claiming that it’s a fun thing.” (Seattle) 
 
“I would go to education classes. I could use continuing education.” (Seattle) 
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Participants also considered incentives an important component for encouraging builders to 
adopt the NSH specifications. Builders emphasized that incentives need to be ample enough to 
cover a substantial portion of the added building costs and risk that builders assume. Some also 
suggested making it easier for builders to incorporate the specifications by having the utilities 
assume responsibility for inspections and certifications.  
 


“I’d say rebates are huge. … But they have to be enough where it's worth the risk of 
doing it in the major market like we're selling to, the entry-level and the step-up buyer.” 
(Spokane) 
 
“You're asking us to step above the bar. We're building to code. Why would we want to 
step above the bar? Because I want Avista or Kootenai to give me a $4,000 check. Not 
[to] my client, but us! Because we have to go do it.” (Spokane) 
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4. Conclusions/Recommendations 
 
Builders face a variety of challenges in building homes that exceed energy efficiency 
requirements. Facilitating builders’ adoption of NSH specifications for advanced energy 
efficiency will necessitate that NEEA and its utility partners work on a variety of fronts. 
 


1. Work to stimulate demand for highly energy-efficient homes through marketing 
and communications focused on comfort and quality, with low energy bills as an 
added bonus.  
Currently, a lack of demand from mainstream home buyers for homes that surpass energy 
codes is discouraging many builders from focusing on enhancing energy efficiency. 
Builders repeatedly asserted that they respond to consumer demand; therefore, 
encouraging builders to incorporate advanced energy efficiency products and practices 
will require stimulating consumer interest in such homes. This will require putting more 
effort into marketing and communications aimed at educating home buyers about the 
benefits of highly energy-efficient homes. Marketing should promote the enhanced 
comfort and quality of homes built to advanced standards, with low energy bills as an 
added bonus.  


 
2. Develop a builder value proposition targeting comfort and quality.  


Many builders already consider comfort and quality when making building decisions; 
however, energy efficiency is often not at the core of those decisions, it is merely a 
byproduct. The goal should be to more closely align advanced energy efficiency with 
comfort and quality so that builders make a conscious decision to incorporate NSH 
specifications in order to achieve superior comfort and quality. 


 
Focusing both the consumer messaging (i.e., the demand) and the builder proposition 
(i.e., the supply) on the comfort and quality benefits of advanced energy efficiency will 
serve to better align the two ends of the market.  


 
3. Better utilize realtors’ influence in the buying process by intensifying efforts to 


educate realtors about the value and benefits of advanced energy efficiency.  
Real estate agents continue to be an important resource for builders to market their 
homes, but realtors frequently lack an understanding of energy-efficient products and 
building techniques. Instead, they typically focus buyers’ attention on finishes, high-end 
appliances, and other amenities. Educating and leveraging realtors in the buying process 
will serve to increase consumer interest in high-efficiency homes.  


 
4. Step up efforts to train residential appraisers on the value of high-efficiency homes. 


In addition to focusing attention on generating front-end demand, focus additional efforts 
on the back end of the process by working to ensure that real estate appraisers assess 
higher values for homes built to advanced energy efficiency standards. Builders 
complained that appraisals frequently fail to factor in the added costs or benefits of more 
energy efficient-products and building practices. Without rectifying this by training 
appraisers to recognize and value such practices, few builders will move to incorporate 
NSH specifications into their projects.  
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5. Offer incentives to encourage builders to build to a higher performance level.  


Builder incentives will be an important component for overcoming builders’ 
apprehensions about incurring the added costs and risks of building to a higher standard 
of energy efficiency. To encourage a wide range of builders to participate, incentives 
need to be lucrative enough to help defray the costs of incorporating highly-efficient 
products and building practices, and must be relatively easy for builders to redeem. If 
incentives are too onerous to collect, builders will not be swayed. 


 
6. Increase opportunities for builders and tradesmen to obtain education and training. 


Many builders lack the know-how to correctly implement advanced building techniques, 
such as constructing an ultra-tight shell without creating air problems. To help builders 
learn proper building techniques, work to increase training and education opportunities. 
To appeal to younger tradesmen, consider developing some training tools in the form of a 
video game. 
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Appendix A – Recruitment Sample 
 
Focus group participants were recruited from a sample of builders in the regions surrounding 
Portland, Seattle and Spokane. The sample was assembled by Tim Davis of CLEAResult from 
information available from the national ENERGY STAR program, which is managed by the 
Environmental Protection Agency (EPA).  
 
The sample included each builder’s contact information as well as the number of Northwest 
ENERGY STAR Homes the builder had certified in each year from 2004 to 2015. The list 
included builders with zero certified homes, which indicated that they had registered with the 
NWESH program prior to 2012 but never certified a home.  
 
The recruitment sample identified three categories of builders: 


• “Active” included builders who have certified homes within the last four quarters 
• “Inactive” included builders who have not certified homes within the last four quarters 
• “Not the EPA Profile” included builders who did not make the transition to register with 


the EPA, therefore contact information was obtained prior to 2012 when the NWESH 
program managed builder enrollment 
 


Builders from each of the three categories were included in each of the focus groups. 
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Appendix B – Recruitment Questionnaire 
 


Curtis Research Associates 
NEEA/Next Step Home Builder Focus Groups 


 Recruitment Criteria  
 
 
Dates & Time: Portland: Wednesday, May 27 at 6:00 – 7:45 
  Spokane: Thursday, May 28 at 6:30 – 8:15 
  Kirkland:  Monday, June 1 at 6:30 – 8:15 
 
Recruit: Recruit 8 singly-family home builders with the goal of seating 6 or 7  
 
Experience: Must have worked in the industry building homes for a minimum of 3 years 
 
Responsibilities: Must be the primary decision-maker responsible for at least 2 of the following. 


Recruit at least 6 whose responsibilities include business decisions. Across 
participants, recruit a diverse mix of the other 4 responsibilities. 


 
- Business decisions (strategy & financial) 
- HVAC systems 
- Building sciences (framing strategies and envelope systems, air sealing, 


materials selection, etc.) 
- Design (floor plans, architectural style, etc.) 
- Marketing & sales 


 
Homes Built Prefer that everyone has built 1 or more homes in each of the last 3 years. If we 


have trouble filling the group, this can be relaxed to 1 or more homes in 3 of the last 
5 years. 


 
Custom Homes: Prefer a maximum of 3 who only build custom homes. If quota fills up, complete 


the screening process and put on hold for possible call back.  
 
Code Compliant: Recruit 3 or 4 who build 100% code compliant homes. If quota fills up, complete 


the screening process and put on hold for possible callback. 
 
Past Participation: Track past participation in a focus group 


 
Security: Hold names of those who have worked in the energy industry or who have family 


members who have and only recruit if needed to fill group 
 


Track Sample: Track and report the disposition of the sample (bad numbers, outright refusals, 
terminates, etc.) 


 
Incentive: $150 and a light dinner will be provided 
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Home Builder Screening Questionnaire 


Hello, my name is             and I'm with ______ Research, a market research firm located in _____. We are 
conducting a short survey with home builders on behalf of Northwest ENERGY STAR Homes and the 
Northwest Energy Efficiency Alliance.  May I please speak to the company owner or business manager? 


If you have a couple of minutes I would like to ask you a few brief questions.  [If needed]…This is not a sales 
call.  All questions are for research purposes only. 
 
 
1. Do you currently work in the business of building single-family homes? 
 


1.  Yes      2.  No…Terminate 
 


2. What is your position or job title?  ____________________________________________________ 
 


3. How long have you been in your current position?  _______________________________________ 
 


4. How long have you worked in the industry building homes? ________________________________ 
- Must be a minimum of 3 years; if not, terminate or ask to speak to some other decision-


maker in the business and start over. 
 


5. In your current position, which, if any, of the following building activities are you responsible for? 
Are you the primary decision-maker for…?  


 
A Deciding which HVAC system to install?   Yes No 
B Building science, such as framing strategies and envelope systems, air 


sealing, materials selection, etc? Yes No 


C Design, such as floor plans, architectural style, etc. Yes No 
D Business decisions, including strategy and financial—i.e. are you the 


one who holds the purse strings Yes No 


E Decisions regarding marketing and sales  Yes No 
 
- Must answer yes to at least 2 of the 5 responsibilities; if not, ask to speak to the person who 


has responsibility for more of these decisions and start over 
- Recruit at least 6 whose responsibilities include business decisions 
- Across participants, recruit a diverse mix of the other 4 responsibilities 


 
6. Over the last 3 years—2012, 2013 and 2014—approximately how many homes has your company 


built in total?  ________________________________________ (Low<6; Medium=7-29; High>30) 
 
7. A.  Did your company build at least one single-family home in each of the last 3 years—2012 to 


2014—or were there some years when you didn’t build any single-family homes?   
 


1.  Yes, built at least 1 home per year…Go to Q8     
2. No, not in each of the last 3 year…Ask follow-up: In which of those years did you build 


homes?  ____________________________________________________________________ 
- Specify years and continue to 7B 
 


7B. Did your company build any single family homes in 2010 or 2011? If so, in which years? 
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1. Yes, built homes in ________________________________  
2. No…terminate 


 
- If built homes in 3 of the last 5 years, hold name; only recruit if needed to fill the group 
- If they did not build in 3 of the last 5 years, terminate 
 


8. Over the last 3 years, have the homes your company built been located mostly in urban, suburban or 
rural areas? 


 
1. Urban   2. Suburban  3. Rural  
 


9. Over the last 3 years, what percentage of the homes your company has built have been more custom 
in nature, with the homeowner highly involved in the entire process and making decisions about 
most or all aspects of the home, and what percentage have been production built homes, where you 
and your company made many or all of the key building decisions? 
 
Custom built homes _____________% Production built homes ______________ % 
- Maximum of 3 who do 100% custom building. If quota is full, continue through screening 


process and put on hold for possible callback. 
 


10. Over the last 3 years, what percentage of the homes were energy code compliant and what 
percentage were more energy efficient than code?  
 
Code compliant _______________%  More energy efficient than code _______________ % 
- Recruit 3 or 4 who build 100% code compliant homes. If quota is full, continue through 


screening process and put on hold for possible callback. 
 


11. Do you participate in any green building programs, such as LEED, Earth Advantage, PHIUS 
(Passive House Institute US), Built Green, etc?   


 
1.  Yes      2.  No 


 
12. Are you a member of your local Home Builders Association?   
 


1.  Yes      2.  No 
 
13. Please describe the most important factors that influence the decision regarding whether to build a 


home that is energy code compliant or more energy efficient than code?   
 {Screen for articulation.  DO NOT recruit anyone who seems apathetic or is not articulate.} 
 
 ________________________________________________________________________________ 


 ________________________________________________________________________________ 


 ________________________________________________________________________________ 


 ________________________________________________________________________________ 
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14. Have you or any members of your family ever worked in the energy industry, such as for a gas or 
electric utility, an alternative energy organization, or as a consultant for the energy industry?  


  
1. Yes…Hold name   2. No 


 
15. Have you ever participated in a focus group or face-to-face interview? 
 
 1. No 
 2. Yes…When was the last time?  _______________track but it is okay to recruit 


 
16. Record gender by observation  


 
1.   Male    2.   Female 
 


17. From sample, record EPA status: 
 


1. Active 2. No profile 
2. Inactive 4. Probationary 


 
18. Record Total NWESH (any region):  _____________________________________ 
 
19. Record NWESH 2012-2015 _____________________________________________ 


 
If respondent meets all criteria and quotas, invite to participate 
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Invitation for Portland 
 
As part of this research our company is assembling a panel of home builders to participate in a focus group 
discussion.  We would like to include you in our discussion so we can hear your opinions.  The discussion 
will last 1 hour and 45 minutes.  In appreciation for your time and input, you would receive $150. Could 
you take part in a focus group on Wednesday, May 27th from 6:00 to 7:45 pm? 
 
The focus group will be held at our office, which is located in downtown Portland. 
 
If yes - fill out name and address & circle group they will attend:   
 
May I have your name and address so we can send you a confirmation letter that will verify the date, time and 
place of the meeting? 
 
NAME _________________________________________________________________________ 
 
COMPANY _____________________________________________________________________ 
 
STREET ADDRESS ______________________________________________________________ 
 
CITY_______________________________ STATE_______________ ZIP __________________ 
 
DAY PHONE ___________________________________________________________________ 
   
EMAIL:  _______________________________________________________________________ 
 
The focus group will be held at our office, which is located in downtown Portland at…. 
 
We are asking only a few people to take part in this discussion, so your presence is very important. If something 
comes up and you are unable to attend please give us a call.  Our phone number is ____. Please arrive at least 15 
minutes early so we can sign you in and get you seated to begin on time.  A light dinner will be provided. 
 
Thank you for your time. We look forward to seeing you on Wednesday, May 27th by 5:45 pm.   
 
Recruited By:    ____________________                                  
 
Confirmation Letter Sent: _________________ Reminder Call Made _____________ 
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Invitation for Spokane 
 
As part of this research our company is assembling a panel of home builders to participate in a focus group 
discussion.  We would like to include you in our discussion so we can hear your opinions.  The discussion 
will last 1 hour and 45 minutes.  In appreciation for your time and input, you would receive $150. Could 
you take part in a focus group on Thursday, May 28th from 6:30 to 8:15 pm? 
 
The focus group will be held at our office, which is located in Spokane. 
 
If yes - fill out name and address & circle group they will attend:   
 
May I have your name and address so we can send you a confirmation letter that will verify the date, time and 
place of the meeting? 
 
NAME _________________________________________________________________________ 
 
COMPANY _____________________________________________________________________ 
 
STREET ADDRESS ______________________________________________________________ 
 
CITY_______________________________ STATE_______________ ZIP __________________ 
 
DAY PHONE ___________________________________________________________________ 
   
EMAIL:  _______________________________________________________________________ 
 
The focus group will be held at our office, which is located in Spokane at…. 
 
We are asking only a few people to take part in this discussion, so your presence is very important. If something 
comes up and you are unable to attend please give us a call.  Our phone number is ____. Please arrive at least 15 
minutes early so we can sign you in and get you seated to begin on time.  A light dinner will be provided. 
 
Thank you for your time. We look forward to seeing you on Thursday, May 28th by 6:15 pm.   
 
Recruited By:    ____________________                                  
 
Confirmation Letter Sent: _________________ Reminder Call Made _____________ 
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Invitation for Seattle 
 
As part of this research our company is assembling a panel of home builders to participate in a focus group 
discussion.  We would like to include you in our discussion so we can hear your opinions.  The discussion 
will last 1 hour and 45 minutes.  In appreciation for your time and input, you would receive $150. Could 
you take part in a focus group on Monday, June 1 from 6:30 – 8:15 pm? 
 
The focus group will be held at our office, which is located in Kirkland 
 
If yes - fill out name and address & circle group they will attend:   
 
May I have your name and address so we can send you a confirmation letter that will verify the date, time and 
place of the meeting? 
 
NAME _________________________________________________________________________ 
 
COMPANY _____________________________________________________________________ 
 
STREET ADDRESS ______________________________________________________________ 
 
CITY_______________________________ STATE_______________ ZIP __________________ 
 
DAY PHONE ___________________________________________________________________ 
   
EMAIL:  _______________________________________________________________________ 
 
The focus group will be held at our office, which is located in Kirkland at…. 
 
We are asking only a few people to take part in this discussion, so your presence is very important. If something 
comes up and you are unable to attend please give us a call.  Our phone number is ____. Please arrive at least 15 
minutes early so we can sign you in and get you seated to begin on time. A light dinner will be provided. 
 
Thank you for your time. We look forward to seeing you on Monday, June 1st by 6:15 pm.   
 
Recruited By:    ____________________                                  
 
Confirmation Letter Sent: _________________ Reminder Call Made _____________ 
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Appendix C – Discussion Guide 
 


Next Step Home Builder Focus Groups 
Portland, Spokane & Seattle 


Discussion Guide 
 
Research Objectives: 


♦ Understand current and anticipated building trends regarding higher efficiency homes 
in the region. 


♦ Determine builder needs regarding marketing efforts and or future marketing support.  
♦ Understand if and how builders use local incentives to build higher efficiency homes. 
♦ Ascertain what factors do/would motivate builders to build more energy-efficient 


homes to aid in the creation of a builder value proposition. 
Research Questions/Topics 


♦ What are the motivations and challenges to building higher energy efficiency homes? 
♦ What sales/marketing efforts do builders currently use? What resources do they have? 
♦ Introduce Next Step Home and get feedback. 


 
I. Introduction (5-10 minutes) 


 
♦ Moderator introduction 
♦ Purpose & format of the group 
♦ Ground rules:  


• One person speak at a time; 
• Be candid; and 
• Allow everyone an equal opportunity to participate in the discussion. 


♦ Participant introductions: Please briefly introduce yourself to the group and tell us a 
little about your position and the business you represent. 


 
II. Builder Background Information (15 minutes) 


 
Note: In this initial discussion, the idea is to learn how they talk about/define their 
business without specifically asking about energy efficiency; however, it may come 
up on its own. 


 
A. Homes Built 


 
♦ Describe your business—give me an overview of your company and the homes you 


build.  
If not mentioned, probe the following:  


♦ On average, how many homes do you build in a typical year? 
♦ Do you specialize in a particular part of the market or do you build a range of different 


types of homes?  
• As needed, probe to understand the types of homes they build, including custom vs. 


production, entry-level vs. higher-end, etc. 
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• (Briefly) Why those types of homes? What determines which segment of the 
market you build in?  


♦ In your position, how involved are you in design and building decisions, such as the 
floor plan, HVAC, framing strategies, etc? 


 
B. Sales & Marketing 
 
♦ How are you marketing your homes? What are you doing in terms of sales and 


marketing? 
♦ Do you have a process for assessing current market trends or homebuyer wants and 


needs?  
• If yes, how do you go about it? What resources are you using? 
• If no, why not? Probe to understand if this is something they would like to do but 


don’t have the resources or don’t feel they need to do. 
♦ How satisfied are you with your sales and marketing efforts? (Probe to understand in 


what ways they are satisfied and in what ways they are dissatisfied.) 
♦ Assuming you had unlimited time and resources, what would you like your sales and 


marketing efforts to be? What would that look like?    
 


III. Build to Code versus Exceeding Code/Higher Performance (40 minutes) 
 


A. Decision-Making Process 
 


♦ When you are in the planning process for a home, how much consideration goes into 
whether to build to code or to build to exceed or perform higher than code? 


♦ What percentage of the homes you build are built to code and what percent are built to 
perform higher than code? 


♦ How do you decide whether to build to code or to exceed code? What is your decision-
making process? What factors influence your decision? 


♦ For those building homes designed to perform higher than code, what kinds of things 
are you doing to achieve that? What makes them high performance homes?  
 


B. Energy Efficiency’s Role in Achieving Higher Performance 
 


♦ (If needed) What role does energy efficiency play in building a high performance 
home?  


♦ What kinds of things are you doing to achieve higher energy efficiency? 
♦ How do you decide if you are going to build a home to be energy code compliant or to 


exceed energy efficiency codes? What is your decision-making process?  
♦ What factors and/or circumstances influence your decision? 
♦ For you as the builder, what motivates you to build homes that are more energy 


efficient than code? What are the benefits? If not mentioned, probe the following: 
• Increased profit; 
• Market differentiation; 
• Faster sales;  
• Industry recognition; 
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• Personal conviction; and 
• Feeling good about yourself/your work. 


♦ What are the barriers to building a more energy efficient home? What are the things 
keeping you from doing it or doing it more often? 
 


C. Buyer Interest & Motivations 
 


♦ How often is the decision to build a high performance home driven internally and how 
often is it driven by the buyer or the intended buyer? Why? 


♦ Are your customers asking for or expressing interest in high performance homes? If so, 
how often does that happen and what specifically are they asking for—how do they 
articulate it? What do they want or expect of a high performance home?  


♦ (As needed) Does that encompass energy efficiency? Are your customers asking for 
homes that are more energy efficient than code? 
• If so, how often does this happen and what specifically are they asking for? 
• How do they assess the energy efficiency of a home? What are they looking for or 


most concerned about when it comes to energy efficiency?  
• Do they ask about indoor air quality? If so, what conveys that a home has good air 


quality? 
• Do they ask about comfort? What factors convey comfort to home buyers? 
• Do they talk about wanting lower energy bills?  


♦ For those who build custom homes, if the buyer doesn’t bring it up, will you bring up 
the idea of building more energy efficient than code? If yes, what do you say? If no, 
why not? 


♦ For those who build more energy-efficient homes, do you market the energy efficiency 
or home performance? If so, how? What approach do you use to promote higher 
energy performance? [How we ask about this will partially depend on what builders 
say during the initial discussion about sales and marketing.] 


♦ Do you offer or provide any buyer education related to energy efficiency? 
♦ How satisfied are you with your efforts to market higher energy efficiency homes? 


(Probe to understand in what ways they are satisfied and dissatisfied.) 
 


D. Energy Efficiency Incentives 
 


♦ Are you aware of any builder incentives to construct homes that are more energy 
efficient than code? 


♦ If so, what incentives are you aware of? 
♦ Have you ever taken advantage of any incentives to construct more energy-efficient 


homes?  
• If so, when? How often? 
• Please describe the incentives programs you’ve participated in.  
• How satisfied were you with the incentive program?  
• What did you like about the program and what didn’t you like about it? 


♦ How important are builder incentives to your decision-making process? To what 
degree do incentives make or break the decision to build to code or higher than code? 
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♦ For those who typically build to code, what, if any, incentives would motivate you to 
build homes that are more energy efficient? 


♦ For those who build some higher energy efficiency homes, what would motivate you 
to build more of them? 


♦ What would motivate you to build your energy-efficient homes to be even more 
energy efficient, to achieve an even higher level of performance? 
 


E. Green Building/Certification Programs 
 


♦ Have you participated in any green building programs or other certifications? 
♦ If so, please describe the programs or certifications you’ve participated in.  
♦ What motivated you to participate? 
♦ How satisfied were/are you with the program/certification?  
♦ What did you like about the program and what didn’t you like about it? 
♦ Ultimately, what value did you derive from the program/certification?  
♦ How has it impacted your business and/or your building practices? 
 


IV. Energy Efficiency Ratings, Building Trends & Resources (15 minutes) 
 


A. Raters & Verifiers 
 


♦ Is there a rating or verification process your homes undergo? If so, describe that 
process. 


♦ Who does the rating or verification? Who do you work with?  
♦ How long does it take to get a rating or verification? 
♦ What is the cost? 
♦ What other resources do you rely on for verification? 
♦ For those who do not use a third party for verification, why not? What is the 


alternative? 
♦ Have you used a home performance rating? If so, why? What motivated you? 
♦ Do customers ever ask for a home performance rating?  
♦ What do you think of the idea of a ‘MPG’ type home rating?  
♦ Would that be a useful or effective way to communicate the energy efficiency of a 


home? Why or why not? 
 


B. Trends 
 


♦ Currently, what building trends are occurring in higher energy efficiency homes in the 
area? What are the latest developments?  


♦ Are these things that you’ve incorporated or anticipate incorporating into your homes? 
Why or why not? 


♦ As you look ahead, what developments do you see on the horizon in terms of new 
avenues for increasing the energy efficiency of homes?  


♦ How do you keep up with energy efficiency trends? What resources are you using? 
♦ How do you learn about the technical aspects of achieving higher energy efficiency? 


What technology and building science resources do you have?  
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♦ How well are these resources meeting your needs? 
 


V. Next Step Homes   (20 minutes)  
 


♦ Are you familiar with the Northwest Energy Efficiency Alliance, also referred to as 
NEEA? 


♦ Are you familiar with Next Step Homes? 
 


The Northwest Energy Efficiency Alliance (NEEA) is an alliance of more than 140 
utilities and energy efficiency organizations working on behalf of more than 13 million 
energy consumers. NEEA is dedicated to accelerating both electric and gas energy 
efficiency, leveraging its regional partnerships to advance the adoption of energy-
efficient products, services and practices.  


 
Next Step Home advances energy efficient building practices and technologies for new 
single family homes through a performance target and maximizes cost effective energy 
efficiency features in new construction.  
 
Next Step Homes are expected to deliver annual energy savings that are about double what a 
Northwest ENERGY STAR home would deliver. The Northwest ENERGY STAR 
specification is designed to deliver approximately 15% energy savings relative to state codes, 
and thus a Next Step Home delivers roughly 30% savings.  
 
Builders can pick a path to follow to achieve greater energy efficiency. These include:  


 
1. Advanced wall efficiency (insulation and windows; U-0.035 in Climate Zone 1, 


.030 in Climate Zones 2 & 3.  
2. Ultra tight shell (2.0 ACH50) and subsequent ventilation implications (HRV) 
3. Ducts inside the building shell (if applicable) 
4. Mechanical System Strategies 


a. Gas Furnace – 94% AFUE 
b. Heat Pump – 9.0 HSPF, 12.0/11.5 EER 
c. Ductless Heat Pump – 3.0 COP 


5. Heat Pump Water heaters or Natural Gas 0.81 
6. U.25 windows 


 
♦ What do you think of building homes that deliver 30% energy savings relative to state 


codes? 
♦ Have you built any homes with some of these features? If so, which features are you 


incorporating? 
♦ If no, are you interested in building such homes? Why or why not?  
♦ If yes, which features are you most likely to start incorporating—which do you see the 


most value in?  
♦ Which are you least likely to incorporate? Why?    
♦ What do you think of the different paths you can take to achieve greater energy 


efficiency and a performance target? 
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♦ What are the biggest challenges you would face in building such energy-efficient 
homes? 


♦ What help and support could the NSH program provide to help you incorporate more 
energy efficient building practices into the homes you build? 


♦ What help or support could NSH provide in terms of sales and marketing? 
♦ If you had a magic wand that you could wave to get any type of help, support or 


resources you wanted, what would it be?  
♦ What is the best method for NSH to engage with builders to provide information and 


support?  
♦ How should NSH reach out to builders like you so builders are receptive to their 


efforts? 
♦ How can your local utility assist you in the building/selling process? 


 
VI. Wrap-up (5 minutes) 


 
Before dismissing the group, the moderator will confer with research observers to 
determine if there are any additional questions that need to be addressed. 
 
♦ Do you have any final thoughts or suggestions? 
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1. EXECUTIVE SUMMARY 


This report is the fourth Market Progress Evaluation Report (MPER) of the Northwest Energy 
Efficiency Alliance’s (NEEA’s) NW Ductless Heat Pump Project (Initiative). NEEA launched 
the Initiative in 2008 as a pilot that set out to demonstrate that ductless heat pumps (DHPs) were 
a viable technology to displace electric resistance heat in existing homes. The full Initiative 
launched in 2010.  
 
The Initiative is a market transformation effort that works to promote product availability and to 
build consumer and market awareness for DHPs. The Initiative places concerted effort on 
“pushing” equipment through the midstream (installer) and upstream (manufacturer and 
distributor) markets. The Initiative also includes a consumer-focused marketing strategy in an 
effort to create demand (or “pull”) from the consumer.  
 
The Initiative works to engage installers by encouraging them to become Master Installers. 
Master Installers are required to participate in Orientation and Best Practices training and install 
a minimum number of DHPs in the last three years (see Appendix A for more details on Master 
Installer requirements). Master Installers then receive benefits through the Initiative such as 
preferred listing on the Initiative’s GoingDuctless.com website.  
 
The evaluation findings within this report are based on: a) telephone surveys of households that 
purchased DHPs through the Initiative in 2014; b) a review of findings from the recently 
completed DHP message testing study1 for insight into non-participating households; c) surveys 
of Northwest DHP installers, and; d) in-depth interviews with program staff, participating 
Northwest utilities, and DHP supply chain partners. The report also includes updated data on the 
DHP market in the Northwest.  
 
Progress Towards Market Saturation Goals 
The goals of the Initiative are developed around the overall objective of reaching 85 percent 
market saturation2 for DHPs in single family homes with zonal heat or electric forced air 
furnaces by 2029. ILLUME estimated the potential market size for DHPs replacing zonal and 
electric forced air furnaces in the region is 728,047. This estimate is based on data collected in 
the 2010 Residential Building Stock Assessment (RBSA)3 completed by Ecotope on behalf of 
NEEA, and considering the incented installs of DHPs in the years prior to the completion of the 
RBSA4. 


                                                 
1 ILLUME Advising. 2014. Consumer Messaging for Ductless Heat Pumps and Heat Pump Water Heaters. 
2 NEEA has defined the target market as existing single-family homes with zonal heat. 
3 Ecotope, Inc., 2012. “2011 Residential Building Stock Assessment: Single-Family Characteristics and Energy 
Use.” Prepared for the Northwest Energy Efficiency Alliance. September 18, 2012.  
4 The total eligible homes identified in the Ecotope RBSA plus those homes that had received DHP incentives 
through the DHP pilot period that occurred prior to the completion of the Ecotope RBSA equaled a total of 222,981 
electric forced air furnace homes and 505,066 zonal heat homes for a total market of 728,047 eligible homes in the 
region prior to the launch of the DHP pilot or full Initiative. 
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In total, since the Initiative launch, utilities have rebated 36,158 DHPs in Northwest homes. An 
additional 60,991 units were reportedly installed and non-incentivized since the Initiative launch 
(48,152 heating and cooling and 12,240 cooling-only units)5. Based on the total market size of 
728,047, all incented and non-incented units combined represent market saturation of 13 percent. 
 
The prior three years saw an increasing upward trend in the number of DHPs installed through 
the Initiative; utilities that participated in the Initiative installed 5,289 units in 2012, 7,688 units 
in 2013, and 8,701 units in 2014. The number of non-incented units has increased annually, from 
10,744 units in 2012 to 16,189 units in 20146. Between the incented and non-incented 
installations, NEEA is progressing towards the goal of 85% market saturation for DHPs by 2029.  
 
Market Progress 
Overall, NEEA’s NW Ductless Heat Pump Project is well designed and continues to have a 
positive influence on the market. General population awareness of DHPs has stayed fairly steady 
since 2013 and households are continuing to learn about DHPs from a wide variety of sources. 
Respondents noted that friends and acquaintances are the primary source of information with 
utility information and installers following.  
 
Households that responded to the general population survey noted that customer reviews (either 
found online or elsewhere) would be an important source of influence in their decision to 
purchase a DHP. This finding is a new insight since the last study.  
 
There continues to be interest in DHPs with eight percent of the general population saying they 
will definitely install a DHP and 85% saying they will consider a DHP purchase. This is 
consistent with the feedback from installers and distributors who are predicting continued DHP 
market growth. The primary barriers to adoption are similar to what was found in the last MPER 
and include installation costs, public awareness and understanding of DHP technology, and 
aesthetic concerns. Following are some additional key findings from this evaluation:  


1. Customers’ interest in DHPs is increasing. Installers reported that the number of customer 
requests for DHPs increased from the prior year. The percentage of installers that reported 
this higher interest increased from 43% in the prior MPER to 52% in this study. 


2. Customers continue to rely on others as a central point of information. Word of mouth 
and information from acquaintances remain the primary source of initial information on 
DHPs.  


3. Customers are becoming more likely to rely on their own research than installer 
recommendations in their decisions. Installers’ influence on customers’ decisions 
decreased from the last MPER while reliance on internet research and other customer 
reviews has increased.   


                                                 
5 Source: Data up through 2013 is based on “Estimated Installs for 2013.xlsx” provided by NEEA; 2014 data is 
based on information provided by CLEAResult. 
6 Includes cooling-only applications. 
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4. Households that installed DHPs continue to have high satisfaction with the product and 
recommend the product to others. Almost 95% of participants said they were satisfied or 
very satisfied with their DHP. In addition, over three-quarters of respondents say they have 
recommended a DHP to others. This is important given how much importance households 
place on recommendations and reviews from others. These recommendations may be 
instrumental in further promoting the adoption of DHPs in the market.  


5. Aesthetics with DHPs is less of a barrier for purchasing a DHP than anticipated and 
does not remain an issue post-installation. Both installers and participants cite aesthetics as 
a barrier but participants indicate they quickly move past aesthetic concerns post installation. 


6. NEEA’s Initiative continues to drive market transformation among DHP suppliers and 
installers. Suppliers want to continue cultivating partnership channels with the Initiative 
including coordinating on marketing. About half of the suppliers indicated that the Initiative 
directly influences their marketing and that they dedicate marketing efforts to incented 
products. In addition, the non-incented savings analyses shows an increase in the number of 
non-incented units being installed in the market which aligns with the data tracked by 
CLEAResult, the Program Management Contractor (PMC).  


7. Master Installers are proving to be a strong driver for activity through the Initiative 
and tend to be more sophisticated in their DHP business than other installers. Master 
Installers are more likely to: have been offering DHPs longer; install more DHPs on average; 
report a higher percentage of their revenue from DHP sales, and; use Initiative marketing 
materials and the Initiative website to communicate about DHPs to customers. Nearly 40% of 
Master Installers installed more than 20 units in 2014 compared with 98% of other installers 
that installed 20 or fewer units in 20147.   


8. Installers and other market actors interviewed believe the manufactured homes market 
continues to have high, untapped potential. In the last two years installers have nearly 
doubled their recommendations for DHPs for customers living in manufactured homes.  


9. Average residential install costs for a single indoor head, single outdoor unit (1:1) 
installation is staying steady at about $4,000. Suppliers do not believe Initiative rebates are 
inflating prices in the region nor do they expect costs to decrease in any significant way in 
the near future.  


10. The newly revised logic model is clear, relevant and evaluable. The Initiative is making 
progress on the short-term market progress indicators as evidenced by increases in consumer 
adoption, supply chain adoption of 1:18 displacements, and aesthetics becoming less of a 
concern. There is also evidence of increased awareness and interest and diminishing concerns 


                                                 
7 Based on the Initiative database provided by CLEAResult which contains data for the 28 utilities for which they 
processes rebate applications. See section 4 for more details. 
8 As defined, 1:1 displacements are those where there is one outdoor unit with a heat exchanger and compressor, 
which does the actual heat extraction, and one indoor blower unit which blows warm (or cool) air directly into the 
home and that this 1:1 is enough to displace the previous primary heating system used in the home. One-to-one DHP 
systems have one outdoor unit or compressor and one indoor unit or air handler. 
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around DHP performance which are key components to increasing purchase funnel9 
activities, identified as a mid-term outcome. 


To continue building on the Initiative’s success, NEEA should:  


1. Identify strategies for engaging more installers to become Master Installers. Master 
Installers dedicate more time and hours to the technology and drive significantly more 
volume of units than other installers. Identifying strategies to increase the numbers of 
installers who become Master Installers will theoretically increase volume of DHP sales and 
help in achieving the long-term market share goals. Future studies should explore the barriers 
installer perceive to becoming Master Installers. 


2. Continue to identify means to support installers (with particular focus on smaller 
organizations) and to encourage a higher number of installations per installer. Per 
information from CLEAResult, a considerable portion of installers installed 20 or fewer units 
per year; in fact, nearly half of the Master Installers, and 98 percent of other installers, 
installed 20 or fewer incented units in 2014. Additional investment should be made in 
increasing the number of units installers are installing through the Initiative. For example, 
smaller installers indicate they want more support and training. Partnering with the 
distributors to include information on the Initiative in their trainings may help reach the 
smaller installer markets. This strategy could also be an effective way to increase the number 
of installers involved in the Initiative and the number of units being installed.  


3. Focus on increasing outreach to retailers. A goal of the Initiative is to increase the 
availability of DHPs at retailer, in order to achieve this, additional emphasis should be placed 
on developing strategic partnership and relationships with retailers of DHPs in the region10.   


4. Continue to think about what the next step is in the market transformation continuum 
for DHPs. The Regional Technical Forum provides a central source of energy savings data 
and assumptions for measures commonly installed in the Northwest, including DHPs. 
Measure-level assumptions are revisited periodically to determine if adjustments should be 
made for issues such as changing baselines and standards. There is discussion that DHP 
savings may be reduced per the Regional Technical Forum which is raising concern over the 
future of the Initiative. Making DHPs a viable, long-term product will require getting a larger 
portion of installers to make DHPs a primary component of their business model and/or 
looking at lower cost mid-stream approaches to incenting market transformation.  


5. Reassess the 85% by 2029 market penetration goal. Assuming an eligible market of 
728,047 households, the penetration of DHPs in the market is currently 13 percent 
(97,14911/728,047 eligible households). Assuming that could grow to a target regional zonal 
market saturation of 85% in just 14 years appears optimistic. 


                                                 
9 The purchase funnel, is a marketing model which illustrates the theoretical customer journey from product 
awareness to the eventual point of purchase 
10 As of the date of this study ILLUME was provided a list of key strategic supply side partners and that list only 
included one retailer contact – indicating that more effort needs to be made in increasing the number of strategic 
partnerships with retailers.   
11 Includes cooling-only applications 
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2. INTRODUCTION 


2.1   PROJECT OVERVIEW 


This report presents the findings from the fourth Market Progress Evaluation Report (MPER) of 
the Northwest Energy Efficiency Alliance’s (NEEA’s) NW Ductless Heat Pump Project 
(Initiative). NEEA is supported by and works in collaboration with the Bonneville Power 
Administration, Energy Trust of Oregon and more than 140 Northwest utilities on behalf of more 
than 13 million energy consumers. NEEA uses the market power of the region to accelerate the 
innovation and adoption of energy-efficient products, services and practices.		
 
NEEA launched the DHP Initiative in 2008 as a pilot that set out to demonstrate that DHP’s were 
a viable technology to displace electric resistance heat in existing homes. The full Initiative 
launched in 2010. The Initiative installed 7,688 DHP’s in Northwest homes during 2013 and 
8,701 during 2014, with over 36,000 installed since the launch in 2008. CLEAResult12 is the 
Program Management Contractor (PMC) delivering the Initiative under NEEA’s direction. More 
information on the Initiative can be found at www.goingductless.com. 
 
The Initiative is a market transformation effort that leverages upstream activity to promote 
product availability and to build consumer and market awareness. While primarily driven by the 
midstream and upstream market, the program includes a consumer-focused marketing strategy 
designed to create demand (or “pull”) from the consumer. As part of this effort, the Initiative 
developed an updated Marketing Strategic Plan in 2014 that described specific tactics for 
addressing the multiple challenges and barriers still faced by the technology in the market. 
Broadly, the barriers include:  


1. Slow consumer progress from the awareness stage to purchase, also referred to as 
purchase funnel13  


2. High total cost  


3. Weak DHP marketing and training throughout the supply chain. Supply-chain lack of 
acceptance of 1:1 displacement approach  


In addition to updating the marketing strategy, NEEA implemented a few additional changes to 
the Initiative in 2014, which included: 


1. Clarifying target markets  


2. Updating the Logic Model 


3. Modifying a number of the Market Progress Indicators (MPIs) used to define Initiative 
success  


The Initiative also undertook efforts to increase the availability of DHPs in the marketplace. For 
example, the Initiative engaged in more partnerships with retailers, began exploring expanded 


                                                 
12 Fluid Market Strategies, who was the PMC in the prior reporting, was acquired by CLEAResult in 2011. 
13 The purchase funnel is a marketing model which illustrates the theoretical customer journey from product 
awareness to the eventual point of purchase. 
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financing options for customers, and more actively engaged real estate professionals beyond the 
metropolitan markets.  
 


2.2   INITIATIVE GOALS AND LOGIC MODEL 


The program logic model is a means to visually capture the program theory and activities, 
outputs, and outcomes that will lead to the achievement of Initiative objectives. In 2014, NEEA 
revised the program logic model. Key changes include: 


 Updating the documentation package (theories and assumptions tables) 


 Updating barriers 


 Adding “Manufacturer engagement” as an Activity area 


 Rewriting Outputs to more specifically identify Initiative outputs  


 Adding explicit incorporation of MPIs into Outcomes 


ILLUME completed a review of this updated NEEA Logic Model (dated April 8, 2014). This 
effort included a review of a memo drafted by NEEA outlining DHP Initiative changes and all 
logic model documentation. ILLUME also had discussions with key NEEA staff which informed 
the logic model review. ILLUME reviewed the document for clear and logical associations 
between program activities and outcomes and that the outcomes were reasonable and could be 
measured through the Market Progress Indicators. 
 
ILLUME concluded that the newly revised logic model is well thought out and captures the 
range of actions NEEA can take within its program scope as well as the key objectives of 
NEEA’s DHP Initiative. Specifically, the current logic model sufficiently captures the barriers, 
includes current program activities, and concretely defines associated outcomes. No updates 
were made to this 2014 version, illustrated in Figure 1. The full logic model review memo can be 
found in Appendix B.
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Figure 1: Ductless Heat Pump Initiative Logic Model 
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3. EVALUATION METHODOLOGY  


This is the fourth MPER completed since the official initiative launch in 2010. To allow for 
comparability across years, and identify market and Initiative changes, ILLUME completed 
similar activities as those conducted in the prior study, while increasing the number of 
representative groups (referred to as stratification below), and sample sizes for the installer 
surveys for additional analysis. This section describes study activities and methods. 
 


3.1   MARKET PROGRESS 


A primary objective of this study was to characterize and document the market progress. This 
characterization focused on installer activities and supply-side infrastructure and reviewed: 1) 
number of DHP installations in the region; 2) level of installer participation, overall and by 
Master Installer, and; 3) changes in the market for DHPs since the completion of the last MPER. 
ILLUME completed this analysis using program tracking data provided by CLEAResult and via 
supply side surveys and interviews. Note that this study did not update the residential housing 
stock characterization that was part of the third MPER14; as housing stock is not likely to change 
significantly over the course of a few years and this activity was not included in the year’s scope. 
 


3.2   EMAIL AND TELEPHONE SURVEYS 


ILLUME conducted quantitative online and telephone surveys of Initiative participants and 
installers engaged in the Initiative.  The primary goal of the surveys was to evaluate the current 
status of the DHP market in the Northwest. All quantitative surveys were sampled to achieve a 
minimum 90% ±10% confidence level at the program levels. 
 
Program participant surveys: ILLUME completed a quantitative survey of 200 households 
that received rebates through their utility for installing DHPs between July 1, 2013 and 
December 31, 2014. The survey, completed in February-March 2015, gathered insight into the 
decision-making process, DHP usage and maintenance, and satisfaction. ILLUME randomly 
sampled households within three state-level groups: Idaho/Montana, Oregon, and Washington. 
Idaho and Montana were combined and oversampled due to the relatively low populations within 
those states. Climate zones were also retained for additional analysis. ILLUME weighted the 
analysis to account for disproportionate sampling and response by state. 
 
General population surveys: ILLUME also leveraged the recent research completed for NEEA 
on DHP message testing15 to provide additional insight into the general population (non-DHP) 
perspective including awareness, barriers to technology adoption, and interest in purchasing 
DHPs.  
 
Installer surveys: ILLUME conducted a quantitative survey with 203 participating installers. 
The installer survey, which was completed in March 2015, collected information on experience 


                                                 
14 Evergreen Economics. 2014. Northwest Ductless Heat Pump Initiative: Market Progress Evaluation Report #3. 
15 ILLUME Advising. 2014. Consumer Messaging for Ductless Heat Pumps and Heat Pump Water Heaters. 
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with DHPs, marketing practices, consumer awareness and perceptions, and installer awareness of 
and interactions with the Initiative. Using the tracking data provided by CLEAResult, ILLUME 
organized and randomly sampled installers by state (Idaho/Montana, Oregon, and Washington) 
and installer type (Master Installers and other installers16). Forty-six Master Installers, and 157 
other installers, were surveyed. Idaho and Montana installers were oversampled due to the 
relatively small populations within those states. ILLUME weighted the analysis by state and 
installer type to account for this disproportionate sampling and response. 
 


3.3   IN-DEPTH INTERVIEWS 


A series of in-depth interviews were conducted with 21 staff from Northwest utilities and 
sponsors involved in the Initiative, four distributors, one retailer, and one manufactured home 
retailer. The interviews focused on program design, messaging approach, challenges and 
barriers, the future of the DHP market, and suggestions for improving the Initiative. 
 


3.4   NON-INCENTED DHP SAVINGS ASSESSMENT AND ACE MODEL 
REVIEW 


NEEA’s Alliance Cost Effectiveness (ACE) model uses information related to non-incented 
DHPs to estimate energy savings. This analysis, which was completed for the prior two studies, 
characterizes the market for non-incented installations of DHPs using data gathered through the 
installer surveys. For comparability to the last study’s results, ILLUME mirrored the non-
incented savings approach used in the 2013 MPER as documented in Appendix C.  
 
ILLUME reviewed the ACE model to assess the model’s assumptions, market modeling for 
Market Size for Homes with Forced Air Furnaces, and application of the DHP installation by 
housing type data from the non-incented savings analysis completed in the 2013 MPER. The 
review also assessed the reasonableness of the goal to reach 85% market saturation by 2029 
within existing, single-family homes with zonal heating systems. Appendix D presents the 
findings of this review. 


4. MARKET CHARACTERIZATION  


4.1  TARGET MARKET AND INITIATIVE ACHIEVEMENTS 


As shown in Table 1, utilities participating in the Initiative installed just over 8,700 units in 
2014. This number marks a significant increase over 2012 at 5,289 and 2013 at 7,688. The 
majority of 2014 installations were in Washington (59%) and Oregon (36%). Not surprisingly, 
Washington and Oregon also have the highest concentrations of single-family electrically heated 
homes17.  
                                                 
16 Other installers have not completed the training required to meet the Master Installer criteria. 
17 ILLUME did not revise the distribution of existing, detached owner-occupied single-family homes in the 
Northwest by cooling zone and urban/rural classification as this would not have changed significantly since the last 
MPER completed in 2013. A table showing this distribution is available in Appendix E. 
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Table 1. Incented DHP Installations by State and Year 
2012 2013 2014 


State 


Number 
of 


Installed 
DHP's 


Percent 
of 


Installed 
DHPs 


Number 
of 


Installed 
DHP's 


Percent 
of 


Installed 
DHPs 


Number 
of 


Installed 
DHP's 


Percent 
of 


Installed 
DHPs 


Idaho 177 4% 311 4% 291 3% 


Montana 225 4% 210 3% 164 2% 


Oregon 2,069 39% 2,626 34% 3,113 36% 


Washington 2,818 53% 4,541 59% 5,133 59% 


Total 5,289 100% 7,688 100% 8,701 100% 
Notes: Source: 2013 and 2014 - Incentive totals provided by CLEAResult; 2012 - Table 2 of Market 
Progress Evaluation Report #318 


 
Annual installation and incentive counts are available at the state level; however, detailed 
installation data is only available for the 28 utilities for which CLEAResult processes rebate 
applications. Table 2 provides a breakdown of participation by EPA climate zone19 for the 
utilities included in the detailed installation data.  
 


Table 2. DHP Program Participation by Climate Zone 
  2014 


Climate Zone 
Number of 


Installed DHP's 
Percent of 


Installed DHPs 


Zone 4 2,311 83% 


Zone 5 359 13% 


Zone 6 110 4% 


Total 2,780 100% 
Notes: Source: Initiative database provided by CLEAResult February 201520.  
 


As shown in Table 3, DHP sales, especially non-incented sales, have continued to climb each 
year since 2011.  
 


                                                                                                                                                             
 
18 Evergreen Economics. 2014. Northwest Ductless Heat Pump Initiative: Market Progress Evaluation Report #3. 
19 http://www.epa.gov/indoorairplus/pdfs/climate_zones_map.pdf 
20 Initiative database contains data for the 28 utilities for which CLEAResult processes rebate applications. 
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Table 3. Incented and Non-Incented DHP Sales by Year 


  2011 2012 2013 2014 Total 


Incented Heating and Cooling        4,893         5,289        7,688        8,701        26,571 


Non-Incented Heating and Cooling         6,280         8,835         8,175       14,091        37,381 


Non-Incented Cooling Only        1,367         1,909         2,089         2,098          7,463 


Total Outdoor Unit Sales       12,540       16,033       17,952       24,890        71,415 


Notes: Source: DHP sales totals provided by CLEAResult. 


 


4.2  SUPPLY SIDE CHARACTERISTICS  


In addition to the many manufacturing and distribution companies participating in the Initiative, 
the Initiative currently has strategic relationships with the manufacturers and distributors listed 
below in Table 4. 


 
Table 4. DHP Manufacturing and Distribution Companies Involved with Initiative 


Manufacturing Companies 
Daikin AC 
Fujitsu General America 
Lennox 
Mitsubishi Electric 


Toshiba Carrier 


Distribution Companies 
Gensco 
Johnstone (Popma) 
Johnstone (Sadlier) 
MarHy 


Thermal Supply 
Notes: Source: CLEAResult. This list includes those manufacturers and distributors with a strategic relationship 
with the Initiative, not all involved. 
 
Mitsubishi is the most popular DHP brand among applications processed by CLEAResult in 
2014; however, Daikin has continued to increase its market share (from 13% in 201121 to 40% in 
2014). Meanwhile, Mitsubishi's market share has fallen from 50% in 2011 to 45% in 2014.  
 


Based on the detailed program data available from CLEAResult, 336 different installers, 84 
Master Installers and 252 other installers participated in the Initiative during 2014. Notably, not 
one installer made up more than five percent of total installations. As shown in Figure 2 below, 
61% of Master Installers and almost all (98%) of other installers have performed between one 
and 20 DHP installations with most of them (79%) installing five or fewer DHPs. In total, the 
program has trained 125 Master Installers; up from over 100 in 2012. 


                                                 
21 Evergreen Economics. 2014. Northwest Ductless Heat Pump Initiative: Market Progress Evaluation Report #3. 
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Figure 2. 2014 Cumulative Installation Volume 


 
Notes: Source: Initiative database provided by CLEAResult February 201522. 


There are currently 102 utilities participating in the Initiative. Pacific Power, PGE, Clark Co. 
PUD, and Seattle City Light account for nearly 70% of the installations for which CLEAResult 
processed applications. Installation costs ranged from about $1,000 to over $20,000 and roughly 
two-thirds of these installations were 1:1 installations. The incentives currently offered by the 
participating utilities range from $500 to $1,500 depending on the utility and the type of 
installation.  


5. FINDINGS 


5.1 PARTICIPANT & GENERAL POPULATION SURVEYS 


As described above, ILLUME surveyed 200 households that installed and received an incentive 
for a DHP between July 1, 2013 and December 31, 2014 through the Initiative. The survey, 
gathered insight into the decision-making process, DHP usage and maintenance, and satisfaction.  
 
ILLUME also leveraged the recent research completed for NEEA on DHP message testing23 to 
provide additional insight into the general population (non-DHP) perspective. A total of 282 


                                                 
22 Initiative database contains data for the 28 utilities for which CLEAResult processes rebate applications 
23 ILLUME Advising. 2014. Consumer Messaging for Ductless Heat Pumps and Heat Pump Water Heaters. 
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single-family homeowners who had an electric-heating system that was at least ten years old 
completed surveys during November of 2014.  
 


5.2   INITIATIVE PARTICIPANT RESULTS 


Word of mouth and seeing a DHP in use is the most common way participants became aware of 
DHPs. The next most common sources of awareness were utility sources (21%), internet 
research (17%), and TV or radio (15%).  
 
The survey also assessed what the primary source of influence was impacting the purchase 
decision. Again, word of mouth was most important (30%), followed by utility sources (16%) 
and internet research (16%).  
 
Interestingly, only a small percentage of customers (10%) noted that their installers were 
important in their decision to install a DHP. This is down from the most recent MPER where 
15% named an installer as influential in their purchasing decision. Conversely, word of mouth 
and internet were named far more frequently than in the prior study (46% and 17%, 
respectively)24. It is unclear what is driving these differences, although the results could indicate 
increased general awareness or more educated consumers, and / or reflects the increased 
prevalence and influence of online ratings and reviews in this increasingly digital world.  
 


                                                 
24 Differences are statistically significant at the 95% confidence level. 
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Figure 3. Participants’ Source of DHP Awareness and Factors that Influenced 
Purchase 


 
Notes: Q3. How did you first hear about ductless heat pumps? 
Q4. Did you hear about it anywhere else? Multiple responses allowed. 
Base: All respondents, n = 200. 
Q8. Which information sources, including the one(s) you just mentioned, were especially important in your 
decision to install the ductless heat pump? Multiple responses allowed. 
Base: All respondents, n = 200. 


As shown in Figure 4, the desire to save energy and money are the top two reasons participants 
in the Initiative become interested in DHPs. Thirty-nine and 38%, respectively, mentioned each 
of these as the reason they became interested in the technology. Notably, in the last MPER 51% 
and 16% noted desire to save energy and saving on energy bills as their reason for interest in 
DHPs respectively, indicating a drop in the value of saving energy and an increase in the value of 
saving money. The need for heating or cooling that doesn’t require ducts was the next most 
common reason for interest in DHPs at 17%.  
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Figure 4. Participants’ Initial Reasons for Interest in DHPs 


 
Notes: Q32. What initially interested you in the ductless heat pump? Multiple responses allowed. 
Base: All respondents, n=200. 


 
Wood (35%), wall heaters (30%), and baseboards (23%) are the most common heating sources 
used prior to installing a DHP. Eighty-six percent now use their DHP as their primary heating 
source.  
 
Prior to the DHP installation, approximately one-third of the participants had cooling equipment 
in their homes. Window air conditioners were the most popular at 23% followed by portable air 
conditioners at seven percent.  
 
Figure 5 depicts the importance of different DHP benefits to participants. A number of benefits 
are very important to the participants. Saving on energy bills, the ability to heat without ducts, 
energy efficiency, cheaper operating costs, increased comfort, and overall cost all received over 
70% rating each as “Very important.”  
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Figure 5. Importance of DHP Benefits in Purchase of DHP 


 
Notes: Q33. Please rate how important each of the following factors was in your decision to purchase a ductless 
heat pump, were 1 is not at all important, and 5 is very important. Base: All respondents, n = 200 
“Very important” and “Not important” based on top 3 and bottom 3 scale options. “Somewhat important” based 
on the middle 4 scale options. Some categories do not sum to 100% due to rounding. 


 


Participants turned to a variety of different information sources when seeking information on 
DHPs prior to installation. A dozen different sources were mentioned by three or more 
participants. Initiative participants went to the Internet most frequently at 46%. Speaking to an 
installer, or friends and neighbors are the next most frequently cited information sources at 27% 
and 20%, respectively. Figure 6 provides more details on the information sources used by 
participants. 
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Figure 6. Participant Information Sources 


 
Notes: Q35. How did you gather information about the ductless heat pump before you made your 
purchase? 
Base: All respondents, n = 200. Multiple response. 


In considering a DHP, a large portion (44%) had no concerns about purchasing the equipment. 
The top concerns for participants were general capability and functionality (14%) and the cost 
(12%). However, very few of these concerns remained after the installation.  


Table 5. Participant Concerns Regarding DHPs 


  
Concern 
Prior to 
Install 


Concern 
After 
Install 


No Concerns 44% 0% 
Capability/functionality - general 14% 4% 


Cost/expense 12% n/a 


Appearance 10% 3% 


Capability/functionality - cold weather 4% 3% 


Noise 3% 0% 


Challenge to install yourself 2% 0% 


Maintenance needs 2% 0% 


Are an unfamiliar technology 1% 0% 


Improperly installed equipment may waste energy 1% 0% 


Are not offered by every installer 1% 0% 


Other 12% 3% 
Notes: Q36. Was there anything you were concerned about when you were considering a ductless heat 
pump? 
Q37. Now that you have it installed, is [Q36 ANSWER] a problem? 
Base: All respondents, n = 200. Multiple responses allowed for Q36. 
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The availability of a rebate is important in the decision to purchase a DHP. As shown below in 
Figure 7, the majority of participants (57%) stated that the rebate was “Very important” and 
another 12% considered it extremely important. A little over half (55%) of the respondents 
received rebates between $500 and $1,000, about one-quarter received rebates of over $1,000, 
13% received rebates under $500, and the remaining participants could not recall or refused to 
share the amount of their rebate. 
 


Figure 7. Importance of Rebates in Participants’ Purchase Decisions 


 
Notes: Q40. How important was the rebate you received to your decision to purchase the ductless heat 
pump? Would you say it was: Extremely important, very important, neither important or unimportant, 
not very important or not at all important. 
Base: Respondents that knew rebate amount, n=188. 


 


Compared to the previous MPER, more participants used loans to finance their DHP. This 
number is up from 15% to 26%. Thirteen percent of respondents financed through a local bank 
or credit union, seven percent through a utility, three percent through the installer and four 
percent through another source. 
 
When asked where the idea to install a DHP came from, the majority (89%) of participants said it 
came from someone within the household, while five percent said it was their installer’s idea. 
Almost half (45%) of participants obtained cost estimates from just one installer, with the 
balance received estimates from multiple installers. Trust (23%) and lowest cost (21%) were the 
most frequently cited reasons for choosing an installer. Customers also valued the company 
reputation and presentation and customer service, with 14% of participants citing each of these 
as reasons for choosing their installer. 
 
As depicted in Figure 8, nearly all (87%) participants installed a DHP in their living or family 
room. Bedrooms were the second most popular installation location with 29% of respondents 
installing one there.  
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Figure 8. Location of Participants’ DHP Installations 


 
Notes: Q52_2. In which room in your house is that/each of those unit(s) installed? (Check all that apply) 
Base: All respondents, n = 200. 
Respondents who cited both family and living room are counted only once. 


 


Three-quarters of participants are using their DHPs for both heating and cooling, one uses it for 
cooling only, and the remaining homeowners are using it for heating only. Overall, 70% of 
participants responded that the DHP has always been able to meet their heating and/or cooling 
needs. Only 26% of participants stated that their DHP had been unable to meet their heating 
needs at times. The balance stated it was unable to meet both heating and cooling needs or 
cooling only needs at times.  
 
Participants were asked where they received information on the lowest outdoor temperature at 
which the DHP would perform well. The largest percentage of customers (20%) reported that 
they received this information from a conversation with their installer. Another 17% reported 
that this information came from the manufacturer through product literature or the owner’s 
manual. The coldest temperatures at which participants expected their DHP to perform ranged 
from -32 degrees Fahrenheit to 40 degrees Fahrenheit, with 66% reporting less than 30 degrees. 
 
Just over 75% of participants manually adjust the temperature settings and 20% have 
programmed their temperature settings. A little over half (57%) of the participants who have 
programmed their DHP are setting it as the primary heating or cooling source in order to 
maximize energy savings. 
 
Overall, participants are very happy with their DHPs. Ninety-five percent gave their overall 
satisfaction a rating of “satisfied” (4) or “very satisfied” (5) and only one percent gave it a rating 
of “dissatisfied” (2) or “very dissatisfied” (1). Fewer households reported being satisfied with 
cooling than the other categories, although a quarter also responded “don’t know” to this 
question, indicating they may not have used the DHP for cooling at the time of the survey.  
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Figure 9. Participant Satisfaction with DHP 


 
Notes: Q66. Please rate your satisfaction with the following aspects on a 5-point scale, where 1 means “very 
dissatisfied” and 5 means “very satisfied”: A. the sound level of the indoor unit, B. your electricity bill since 
installing the ductless heat pump, C. the heating, D. the cooling, E. the maintenance required, F. the 
appearance of the indoor unit, G. And what is your overall satisfaction rating? 
Base: All respondents, n=200. 


 


Aesthetics does not appear to be a concern for households. As shown previously in Table 5, only 
10% cited the appearance of the DHP as a concern prior to installation and that concern remained 
for only 3% after installation. Furthermore, almost 60% said they no longer even notice the DHP 
unit on their wall. Thirty-seven percent of those participants stated it took less than a month for 
them to stop noticing the unit, 44% stated it took between one and six months, and 12% stated it 
took six months or more to stop noticing the unit.  
 
Further evidence of customer satisfaction with their DHPs is provided in their likeliness to 
recommend the technology. Out of all the participants, only two would not recommend a DHP to 
a friend, colleague or family member. Seventy-nine percent have already recommended a DHP 
and 19% say they would recommend a DHP in the future. The top reasons for recommending 
DHPs were energy efficiency (43%), lower energy bills (41%), and improved heating comfort 
(34%). Figure 10 shows additional reasons participants recommended DHPs. 
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Figure 10. Reasons Why Participants Recommend DHPs 


 
Notes: Q71. What are some of the reasons you recommended it? Multiple responses allowed. 
Base: Respondents that have or would recommend, n= 198. 


 


5.3  GENERAL POPULATION RESULTS (NON-DHP HOUSEHOLDS) 


Among the general population, respondents25 were somewhat aware of the DHP technology. 
However, their experience with, and knowledge of, the technology is limited. Just over 40% of 
respondents were aware of DHPs. Of the 125 respondents that stated they were “aware” of the 
technology, only 18% characterized themselves as “familiar” with DHPs. Hearing of DHPs 
through word of mouth or seeing them in use is the most common way that the general 
population (31%) learn of the technology. Twenty percent of the general population heard of 
DHPs on TV and 17% learned of them on the Internet. Figure 11 shows common ways members 
of the general population learned of DHPs. 
 


                                                 
25 ILLUME Advising. 2014. Consumer Messaging for Ductless Heat Pumps and Heat Pump Water Heaters. 
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Figure 11. Sources of DHP Awareness among General Population Households 


 
Notes: AWAR3. How did you learn about ductless heat pumps? Multiple responses allowed. 
Base: Respondents who have heard of ductless heat pumps, n=125. 


 
 


As shown in Figure 12 below, most general population households said they will consider a DHP 
when they replace their existing system. Almost 15% of these respondents anticipate replacing 
their system in the next two years, 26% plan to replace between two and 10 years. The balance 
say they either aren’t sure when they will replace their current primary heating system or stated it 
will be at least 10 years.  
 


Figure 12. Likelihood of Purchasing a DHP Among General Population 
Households 


 
Notes: M5. Based on the information presented today, please tell us which statement best represents 
your opinion: Base: All respondents, n=281. 


 


General population respondents rated “more energy efficient” and “saves on energy bills” 
followed by “durability/long life” as very important benefits for a DHP. There are a number of 
benefits that far more general population households rated as “Very important” compared to the 
participants. This difference is greatest on the importance of the durability and longer life where 
73% of general population households rated as “Very important” compared to only 41% of 
participants. 
 
When considering the most motivating messages, after saving money and energy, general 
population respondents identified “safety” (73%) and “easy to operate” (68%). When 
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respondents were asked to indicate their motivating features in order of importance, over half of 
respondents (56%) ranked “save on utility bills” as the most motivating. This was followed by 
16% who ranked “energy savings” and 13% who ranked “safety,” as most motivating. 
 
The primary barrier described by general population survey respondents was the upfront cost of 
purchase. Following that, respondents identified the uncertainty about installation and the long-
term lifecycle maintenance costs. Others indicated a need to learn more before they would be 
comfortable installing a DHP. General population respondents also indicated they wanted 
detailed information on cost, energy, and install/maintenance costs/needs.  
 
The general population was asked who they would talk to for more information about a new 
primary heating system, how much influence various sources have on their decision, and where 
they would begin an internet search to find information related to DHPs. While installers play a 
prominent role in driving respondents toward specific technologies, “customer ratings and 
reviews” and the “utility company” have more influence on the actual decision-making process. 
Nearly half (47%) of participants would start their internet research on DHPs with Google. See 
Figure 13 for more details on where the general population turns for information on DHPs. 
 







DHP Market Progress Evaluation 


 
 ILLUME Advising LLC │ 25 


 


Figure 13. General Population Households’ Preferred Information Sources 


 
Notes: EQUIP2. When considering a primary heating system purchase, who would you talk to for more information 
about your product options? (Please check all that apply)? Base: All respondents, n = 282. 
EQUIP4. On a scale of 1 to 10, where 1 is not important at all and 10 is very important, how important are the 
following sources in influencing your decision when considering a new primary heating system? Base: All 
respondents, n = 279. “Very important” based on top 3 scale options (8, 9, or 10). 


 


5.4  INSTALLER SURVEYS 


ILLUME completed 203 online and phone surveys with DHP installers including completing 
surveys with 46 of the Initiative’s Master Installers and 157 other installers.  
 
As shown below in Figure 14, almost half (47%) of the Master Installers installed their first DHP 
between 2006 and 2010, whereas the largest percentage (27%) of other installers installed their 
first DHP after 2010. 
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Figure 14. Year of First DHP Installation 


 
Notes: Q17. In what year did your company install its first residential DHP? 
Base: All respondents, Master Installers, n = 46, other installers, n = 157. 
*Difference significant at the 95% confidence level. 


 


Newly explored this year is the percentage of revenue and working hours dedicated to DHPs. 
Master Installers are significantly more invested in selling DHPs than other installers; almost 
35% of Master Installers say at least half of their revenue comes from DHPs, compared with 
only seven percent of other installers. On the other hand, nearly half of other installers said they 
invest less than 10% of working hours and derive less than 10% of their revenue from DHPs. 
Overall, 14% of installers say at least half their revenue comes from DHPs. Continuing to 
monitor this trend will provide evidence of market transformation. Figure 25 in Appendix G 
provides further detail. 
 
Consistent with the manufacturer market share shown in the Market Characterization (Section 3), 
installers reported that Mitsubishi and Daikin are the most common DHP brands offered by both 
Master and other installers. Daikin has become much more prevalent since the previous MPER 
when only 44% of installers offered the brand, compared to 71% of Master Installers and 65% of 
other installers currently. Fujitsu has remained steady at around 38%. As shown in Figure 15, 
fewer than 15% of either installer group offer any of the other DHP brands. 
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  Figure 15. Top DHP Brands Offered 


 
Notes: Q3. Before we go on, let me first tell you that throughout this interview I'll refer to ductless heat 
pumps as DHPs. Which DHP brands does your firm currently offer to customers? Multiple responses 
allowed. Base: All respondents, n = 203. 


 
Almost every firm surveyed attended either an installer orientation session or a manufacturer 
DHP training. Ninety-eight percent of Master Installers and 77% of other installers have attended 
an Initiative-sponsored installer orientation session. Of the installers that have not had anyone 
attend an installer orientation session, 38% are very or extremely likely to attend one in the next 
year and 42% are somewhat likely. All but three installers reported that at least one person has 
received manufacturer training on DHPs and three-quarters of Master Installers and about two-
thirds of other installers plan to send staff to manufacturer training in the next year.  
 
Installation and Sales  
The average installation costs reported by Master Installers for a single-headed DHP installation 
ranged from $2,250 to $5,900. The average costs reported by other installers ranged from $500 
to $7,000. While the range between the two groups is broad, the average costs reported between 
Master Installers and other installers are similar at $4,076 and $3,864, respectively. 
 
Figure 16 displays the reasons why some DHP installations do not receive utility incentives. The 
most commonly noted reason is that the primary heating fuel did not qualify for the incentive. 
Note that significantly more Master Installers than other installers cited this as a reason.  
 


Figure 16. Reasons Installations do not Receive Incentive 


 
Notes: Q24. Why did some installations not get incentives through a utility? Multiple responses allowed. 
Base: Installers with installations not receiving utility incentive. n = 153. 


7%
8%
8%


11%
38%


66%
77%


0% 20% 40% 60% 80%


Toshiba-Carrier
Lennox


Panasonic
LG


Fujitsu
Daikin


Mitsubishi


5%


2%


2%


12%


32%


34%


47%


0% 20% 40% 60%


Don't know


Other


Disliked program requirements


No local DHP program/incentives


Building type did not qualify


Indoor application did not qualify


Heating fuel did not qualify







DHP Market Progress Evaluation 


 
 ILLUME Advising LLC │ 28 


 


 
Short-run installations continue to be prevalent with 46% of those installers surveyed completing 
short-run installations. Seventy-two percent of Master Installers report completing these types of 
installations, compared to only 38% of other installers.  
 
Nineteen percent of the installers reported that they installed at least one cooling-only DHP in 
2014. While most of these installers sold only one or two cooling-only DHPs, 44% said this was 
an increase over previous years. 
 
Slightly over a third of installers expect their DHP sales to increase significantly over the next 
two years with an additional 40% believing their sales will increase somewhat. There are no 
statistically significant differences in responses by Master and other installers.  
 


Figure 17. Future Sales Expectations 


 
Notes: Q45. Compared to your 2014 sales of residential DHPs, do you think your sales in the next two 
years will: Increase significantly? Increase somewhat? Remain about the same as 2014? Decrease 
somewhat? Decrease significantly? 
Base: All respondents, Master Installers, n = 46, other installers, n = 157. 


 


Those that believe sales will continue to increase cited the increased customer knowledge and 
awareness, increased acceptance and popularity of DHPs, and increased marketing as reasons for 
their projected increase. The few installers that believe sales will decrease cited market 
saturation, decreasing or lacking incentives and a poor economy as reasons. 
 
The survey asked installers the types of applications for which they recommended DHPs. The 
top four most commonly recommended applications are spaces that were previously unheated or 
additions (95%), homes with zonal electric heat (92%), homes with wood heat (88%), and 
commercial spaces (84%). These results are consistent with the prior MPER with the exception 
of the percentage of installers that recommend DHPs for manufactured homes, which increased 
from 45% to 77%. Just over two-thirds of installers stated that there were situations where they 
would not recommend DHPs. The situations listed were similar between the two installer groups 
and include homes that are currently ducted or that can be ducted (22%), homes that are very 
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compartmentalized or require multiple heads (16%), and homes with existing natural gas, heat 
pump or radiant heat (eight percent). 
 
Marketing and Raising Awareness 
Installers are using a variety of media to market DHPs, most commonly noting their webpage. 
Interestingly, Master Installers are far more likely to invest in many types of marketing for DHPs 
than other installers; nearly all Master Installers invest in some sort of marketing of DHPs, 
compared with 37% of other installers that say they do no marketing (Figure 18).  
 


Figure 18. Types of Marketing Media Used by Installers 


 
Notes: Q58. What types of DHP marketing, if any, has your company done? Multiple responses allowed. 
Base: All respondents, Master Installers, n = 46, other installers, n = 157. 
*Difference significant at the 95% confidence level. 


 
When introducing the technology to customers Master Installers were most likely to use supplier 
or manufacturer materials (90%), whereas other installers were most likely to simply talk to 
them. Significantly more Master Installers than other installers use Initiative marketing materials, 
a display unit, and installer-created marketing materials (Figure 19). 
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Figure 19. Ways Installers Introduce the DHP Technology 


 
Notes: Q60. When you want to introduce customers who are not familiar with the technology to DHPs, which of the 
following marketing tools do you use? Multiple responses allowed. 
Base: All respondents, Master Installers, n = 46, other installers, n = 157. 
*Difference significant at the 95% confidence level. 


 
The types of support installers thought would be beneficial didn’t differ significantly between the 
two groups. Over half of all installers stated that additional marketing materials and resources 
and additional utility support, and 39% stated that additional support from the manufacturers 
would be helpful. 
 
Seventy-eight percent of Master Installers and 70% of other installers believe that the percentage 
of customers specifically asking for DHPs was higher in 2014 compared to previous years. On 
average, installers reported that 52% of customers specifically asked for a DHP, which is an 
increase from 43% in the previous report. 
 
Installers perceive the installation cost as the biggest barrier to selling DHPs. Installers also 
noted the equipment appearance as a barrier, both these barriers were also noted in the 
participating and nonparticipating household surveys. 
 
Not surprisingly, installers rated the utility rebate as extremely important. However, Master 
Installers were significantly more likely to rate the rebate as extremely important when compared 
to other installers (67% compared with 47%), as indicated in Figure 20.  
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Figure 20. Importance of Utility Rebate 


 
Notes: Q66. How important would you say the utility rebates are to residential DHP sales? Would you 
say they are: 
Base: All installers, Master Installers, n = 46, other installers, n = 157. 
*Difference significant at 95% confidence level. 


 


Financing  
Approximately 60% of installers offer financing to their customers (Figure 21) with significantly 
more Master Installers offer financing to their customers than other installers. Installers that offer 
financing most commonly work through local banks and credit card companies, with credit cards 
considered the most important financing option. Installers that offer financing estimate that 
approximately 25% of customers take advantage of the offer.  
 
Figure 21. Financing Options Provided by Installers 


 
Notes: Q66a. Do you offer financing to your customers? 
Base: All installers, Master Installers, n = 46, other installers, n = 157. 
*Difference significant at 95% confidence level. 
Q66b. What type of financing do you offer for your customers? (Select all that apply) 
Base: All installers offering financing, Master Installer n = 33, other installer n = 84. 
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Initiative Awareness and Interactions 
Almost all surveyed installers (96%) are familiar with the Initiative and about half of all 
installers have contacted program staff. As expected, the percentage of Master Installers that 
have contacted program staff is significantly higher at 74% compared to only 43% of other 
installers. As shown in Figure 22, the reasons for contacting program staff vary between the two 
groups. Master Installers most frequently contacted the program about marketing or promotional 
assistance and their Master Installer eligibility, whereas other installers most frequently 
contacted the program about utility rebates and DHP equipment eligibility. Both groups of 
installers were very satisfied with program staff during these interactions; 94% of Master 
Installers and 86% of other installers rated the staff as very or extremely responsive. 
 


Figure 22. Reasons for Contacting Program Staff 


 


Notes: Q43. Have you contacted NEEA Ductless Heat Pump program staff? 
Q74. Regarding what issues or questions? 
Base: Installers who have contacted program staff, Master Installers, n = 34, other installers n = 67. 


 


Ninety-eight percent of Master Installers and 80% of other installers have visited 
goingductless.com. About 85% of those installers thought the website was somewhat or very 
useful and another 12% thought that it was extremely useful. 
 
Installers provided positive feedback about the program. Comments that illustrate their 
satisfaction include:  
 


“Our company would not be successful or perhaps even be in business if it wasn't for 
the NW DHPP. Their impact has been astronomical and is the main reason we have 
been able to sell DHPs so successfully. Couldn't have done it without them!”  
 
“Great technology that was not being offered in the Northwest in any degree until 
you promoted it. Thanks. It has changed our business focus and many people are 
benefitting from the comfort and savings.” 
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When asked for areas of improvement, one of the more prominent issues was small installers’ 
engagement in the program. 
 


“Would like to see it help the smaller contractors who are following the program. 
Lower volume contractors even if they install perfectly do not seem to get the help 
that the larger contractors get. We have gone through all of the training and are 
rated highly by our clients, distributors and inspectors. Would love a little more 
support to encourage growth in this industry.”  
 
“It is bogus to base your star ratings on how many units you sell. I have a small 
business. Of course I am going to sell less. Just because I sell less, doesn't mean I 
don't know how to install them properly. Ratings should be based on random 
inspections to see how well they are installed.”  


 
Several installers commented that they would like to see the program encourage more 
consistency across utilities, offer cooperative marketing, develop more customer education 
pieces (including videos and case studies), and to let installers know about the type of data that 
will be collected in the annual MPER survey in advance so they can track the requested 
information. 
 


5.5  DHP SUPPLIER INTERVIEWS 


The ILLUME team interviewed six supply chain partners in April 2014. The interviews included 
four DHP distributors, one DHP retailer, and one manufactured home representative. Supplier 
information was provided by the program implementer and represents those with whom they 
work most closely26. The retailer and distributor representatives stated that they were very 
familiar with the Initiative and their company’s interactions with it but the manufactured home 
representative was much less familiar with the Initiative.  


The goals of the interviews were to assess: 


• The number of suppliers in the region that are currently offering DHPs 


• The challenges or barriers as well as the key benefits experienced by suppliers in offering 
DHPs to the market 


• The trends in volume and market share of DHP units being moved into the Northwest market 


• The usefulness of the Initiative and how it could be improved 


• The future of the DHP market 


Marketing 
Three of the four distributors and the retailer have marketed DHPs toward the residential market 
in the past year. They are targeting the residential market broadly through a variety of methods 
including customer outreach at events and home shows, traditional advertising (such as radio, 


                                                 
26 The contact information was not always up to date. In one case ILLUME staff attempted to contact someone who 
had sold the business 10 years ago. 
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TV and direct mail), email and phone campaigns, and promoting local utility incentives and 
national rebates. Comfort and efficiency are the primary messages, with one distributor using the 
phrase “customized comfort” to describe the comfort provided. The incentives and lower 
operating costs are also promoted as well as a quick installation. One of the distributors is 
promoting multi-headed systems more often than 1:1 because, in their opinion, these systems 
work better with larger homes. However, the remaining suppliers promote both but focus more 
on 1:1 systems. Using future studies to explore when and why multiple head versus 1:1 
installations are recommended may be of value to the Initiative. 
 
The manufactured homes representative isn’t actively marketing homes with DHPs and does not 
offer DHP-ready homes, but they do always have a display unit with a DHP in the showroom. 
When talking to customers about the DHP the main messages they relay are energy efficiency 
and how well the technology works. 
 
Sales Trends 
The retailer and distributors carry between two and 30 different DHP models, with between 50% 
and 100% of models carried qualifying for utility incentives. The most popular of those models 
are the Daikin LV Series, which was noted by two suppliers, the Mitsubishi single-zone models, 
and the Lennox 18000 MSA and 9000/12000/15000 btu 1:1 systems that qualify for incentives. 
Consistent with analysis presented throughout this report, both suppliers noting Daikin as the 
most popular model also noted that their market share has increased considerably. Several 
suppliers’ stocking practices have changed due to tax credits, increases in ductless sales, and 
market potential. 
 
Four of the six suppliers interviewed said the Initiative has impacted their DHP sales and 
stocking practices. They believe the Initiative has accelerated market share of DHPs and 
increased awareness. The two challenges in meeting demand cited include keeping up with 
efficiency requirements and restocking, though it was also noted that this challenge is not unique 
to DHPs. 
 
Four of the suppliers specifically noted that DHPs constitute a strong market for them. One 
respondent stated that while they are continuing to advance, DHPs are not a big portion of sales. 
The manufactured homes representative thought about 15% of homes sold had DHPs installed. 
When asked if there were any new or growing segments for DHPs, manufactured homes, 
retrofits, and new construction were each mentioned by one supplier. They also noted that mini-
ducted head units and multi-zone configurations have seen growth. New construction and light 
commercial are becoming more popular as well. 
 
Four of the five distributors and retailers are selling DHPs that are installed in commercial 
businesses, manufactured homes, new homes, and attached multifamily homes. They had a hard 
time estimating what percentage of sales each of these represented, but thought that commercial 
installations had increased in the past 12 months. Two noted cost as a barrier to new construction 
because an entry level ducted system is less expensive and the multistep installation is more 
expensive. The one barrier mentioned for the multifamily market is the split incentive between 
the owner and occupant. 
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Interactions with Installers 
Three of the distributors rely on the installers to market residential DHPs and work with the 
installers to ensure they are using appropriate messaging. This is done through providing 
guidelines, reviewing marketing materials, and training. Notably, none of the distributors 
interviewed saw any evidence that the utility rebates were resulting in higher DHP prices. 
 
None of the suppliers reported any technical difficulties experienced by installers. Two of the 
three distributors selling in the residential market indicated they would sell DHPs to non-HVAC 
technicians such as electricians with refrigerant licenses. One stated that this should only be to a 
very small amount with the appropriate license out of concern that this would take resources and 
business away from the HVAC technicians. 
 
Initiative Interactions and Impacts 
Five of the suppliers interviewed had consistent contact with the Initiative during 2014, listing 
regular meeting attendance, joint participation in promotion efforts, and helping with dealer 
events. The manufactured homes representative interviewed had not had contact with the 
Initiative recently, but recalled more contact several years ago. All are planning to work with 
NW Ductless Heat Pump Project in 2015, including the manufactured homes representative who 
would like to get more information on the Initiative. The other suppliers noted that they have 
already attended meetings, helped at events, and increased marketing efforts and are planning to 
continue throughout the year. 
 
Three of the suppliers say they already had positive views of the DHP technology so the 
Initiative has not influenced their view of the DHP market. The other three believe that it has 
affected their view positively and in one case it spurred the company to invest in DHPs. 
 
With respect to marketing, the respondents are split again with half saying the Initiative has 
influenced their marketing and half saying it has not influenced. The Initiative has drawn more 
attention to DHPs and resulted in suppliers focusing their marketing on incentivized products 
more. Having the marketing materials provided by the Initiative has also influenced marketing.  
 
One supplier expressed hopes that the Initiative continues providing third-party support of the 
DHP technology and doesn’t completely pull out of the DHP market. The other areas suppliers 
would like support for are both financial. One supplier recommended more financial support for 
advertising and marketing for DHP dealers and installers, and another supplier recommended 
finding ways to bring the installation costs down. 
 
Future Expectations and Needs 
Improvements for cold climates topped the list of technological trends suppliers are seeing. This 
was followed by increased energy efficiency, and features to improve aesthetics and whole home 
functioning. 
 
Opinions were mixed on what will happen with the DHP installation price in the future. Two 
suppliers thought that it would continue to come down as the market is not yet mature and is 
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becoming more competitive. The others thought it might stay the same or increase since 
installers will need to keep up with the increasing cost of the equipment. Despite this, suppliers 
are optimistic with one expecting to maintain position and the others expecting to see large 
growth. None of them see any problem keeping up with this demand either. However, the utility 
incentives are seen as an important factor in the predicted growth. 
 
One issue mentioned by the manufactured homes representative is the requirement that homes 
with DHPs also still have wall heaters installed is detrimental to sales. 
 
The distributors thought that the goal of having DHPs installed in 85% of single-family, zonal 
heat homes is fairly ambitious, and might take 10-15 years. They recommended more incentives 
and more marketing to increase awareness and educate customers on the heating cost 
comparisons. 
 
While two suppliers still consider awareness to be a primary market barrier one specifically 
stated that awareness is not a barrier. The other barrier mentioned by more than one supplier is 
cost. The cost of a DHP is not going to come down enough to be accessible to everyone. 
When asked if they had any final thoughts or comments about DHPs, the market or NEEA’s 
Project, most took it as an opportunity to compliment the DHP technology and NEEA on what 
the Initiative has accomplished. 
 


5.6  PARTNER UTILITY INTERVIEWS 


ILLUME completed 21 utility and non-utility program sponsor interviews. Nineteen of the 
utilities interviewed are currently running DHP programs. The interviews were designed to 
assess: 


• Program designs and models, including target markets, messaging approach, incentive levels 


• Changes in the program and market for DHPs since the last assessment  


• Barriers and opportunities for the technology from their perspective 


• Usefulness of the Initiative in supporting their program delivery, and areas for opportunity 
and improvement 


The utilities in the sample included some of the most and least active utilities in the Initiative. 
Utilities interviewed include 10 from Washington, six from Oregon, three from Montana and two 
from Idaho. 
 
Target Markets 
Of the 19 utilities interviewed that are currently running DHP programs, all are targeting single-
family and manufactured homes. Nine are targeting, or at least wouldn’t exclude, multifamily 
homes, usually up to four units. A few utilities noted that while they allow manufactured and 
multifamily homes, there just aren’t many in their service area. 
 
Marketing Methods and Messages 
The utilities promote their programs in a variety of ways. Eleven include information on their 
website, 10 do some type of direct mail including traditional direct mail, Ruralite, other 







DHP Market Progress Evaluation 


 
 ILLUME Advising LLC │ 37 


 


magazines and newsletters. Nine do radio or TV, eight do newspaper ads, and seven do bill 
inserts and social media. Promoting through the installer network and home shows were also 
mentioned by a few utilities. Billboards, and bus and movie theater advertising were mentioned 
by one utility. 
 
With respect to promotional efforts, the largest number of utilities thought that the level of their 
efforts had remained the same over the past year and expected them to stay the same in the next 
year. Seven utilities had increased their promotional efforts in the past 12 months and five were 
expecting to increase in the next 12 months. While four utilities noted that their promotional 
efforts had decreased in the past year none were expecting a decrease to promotional efforts in 
the next year. Lack of time and budget and already good participation contributed to the 
decreases in promotional efforts. 
 
Few utilities actually use the term “displacement theory” when talking to customers, however, 
the majority are promoting it directly or through their installers without using that term. Several 
noted that customers are required to have a backup heat source. Of those that don’t talk about 
displacement theory, only one noted that a lot of their installations are 100% DHP.  
 
Nine of the utilities have some type of display unit in their office. Four of those units are 
functioning and the rest are display only units. A tenth utility has a functioning mobile unit that 
they take to several home shows each year. Six of the utilities expressed that their display unit 
has been valuable to their DHP program.  
 
Current and Anticipated Rebate Levels 
All but one of the interviewed utilities is currently offering rebates for existing zonal heating and 
twelve are offering incentives for existing forced air furnaces, with two additional utilities 
mentioning that they are starting to look into offering incentives for forced air furnaces. The 
rebate amounts ranged from $600 to $1,200 for zonal heating and $800 to $1,200 for forced air 
furnaces. One utility stated their incentive is calculated on a case-by-case basis and one offers a 
$500 incentive for any system that is not 100% electric in addition to their rebate for electric 
systems.  
 
While many of the interviewees struggled to provide an estimate, the DHP rebates currently 
account for between two percent and 40% of the utilities’ residential portfolios based on these 
estimates. None of the utilities interviewed have an expected time frame for ending DHP rebates 
as most consider them high-priority measures. However, several representatives did note that 
how long they can continue to offer DHP rebates depends on BPA and the Regional Technical 
Forum. Only one of the representatives thought their rebate would increase in the next two years. 
About half said how their rebate amount changes in the next two years depends on BPA and the 
remaining utilities were split between predicting a decrease and staying the same. 
 
Financing 
Eight of the interviewed utilities are currently offering financing for DHPs. Interest rates on 
these loans range from zero percent to 7.7% on loan amounts ranging from up to $5,000 to up to 
$15,000. Customer uptake on the loans ranges from none or just a few per year to about 40% of 
customers participating in the Initiative. Most of the utilities offering loans were happy with their 
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financing programs and didn’t see anything that needs to change, aside from one utility that 
thought their interest rate should be lowered for all HVAC equipment. 
 
There is not much interest in offering financing among utilities that are not already offering it. 
Reasons for not offering financing include the difficulty in doing so as a public utility, lack of 
cost effectiveness, other priorities, former loan programs that were not successful, and the 
availability of loans through other sources such as installers and local lenders. 
 
Installer Support 
Thirteen of the utilities are offering some type of support to the installers. This is most often by 
including them in an “approved installer” list or by providing training. Though a couple utilities 
commented that the need for training has decreased as most installers have been doing this 
awhile now and that the manufacturers also provide good trainings. Only three of the utilities 
said they are providing marketing support and one of those noted that while they offer it, very 
few installers use it. 
 
Six of the utilities are not currently offering support to the DHP installers but one of those is 
looking into what they can do and also mentioned that they support the installers indirectly 
through CLEAResult and NEEA. One utility did not respond to this question. 
 
Non-Energy Benefits 
For the most part, utilities were enthusiastic about the non-energy benefits their customers are 
getting from the DHPs. Most responded in terms of how happy the customers have been with 
their increased comfort. One even stated that the increased comfort and energy savings are 
driving trust and satisfaction with the utility. Other non-energy benefits noted were the quietness, 
cooling and ease of use. Only two utilities did not believe the DHPs were delivering any non-
energy benefits to their customers and one noted that while they consider the cooling a non-
energy benefit, this is not something they can quantify to share with the utility commission or 
use in screening. Quantifying the non-energy benefits was also identified as an area that perhaps 
NEEA could research. 
 
Cost Effectiveness 
There were somewhat mixed opinions regarding cost effectiveness of DHPs. With respect to 
utility cost effectiveness, eight responded that they do have concerns. These concerns were 
usually due to the potential for lowered energy savings coming from the Regional Technical 
Forum. One utility also has concerns due to their very low cost of electricity. Three utilities 
expressed concerns with cost effectiveness from the homeowner perspective, indicating that the 
high installation costs were a concern. 
 
The one utility that is not currently offering a DHP program said that they are not doing so 
because it is not a cost effective measure for them but that they would consider it if the cost was 
lower and they had a customer segment that would benefit from them. However, as a dual fuel 
utility they do not have a lot of all electric customers that would benefit from ductless heat 
pumps. 
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Goals and Barriers 
Few of the utilities interviewed had specific installation goals for their DHP programs in 2014, 
but almost all expressed either that they were pleased with program performance or met their 
goal if there was one. Only four utilities expressed that they did not meet goals or that customer 
uptake was slower than anticipated.  
 
Cold climate is not generally a concern. Only four utilities mentioned that it is a concern at all, 
though not a major one and easily overcome by keeping existing systems for back up. One utility 
noted that it was a concern in the beginning but now the utility is taking calls from people who 
can’t believe their DHP is still working in zero degree weather. 
 
Cost and the economy are the largest barriers to selling DHPs. Awareness or acceptance is also 
still an issue, both among customers and installers, as a couple utilities stated that installers not 
being fully on board with DHPs was a barrier in their service area. 
 
Inspections 
Of the 15 utilities that responded to this question, 12 are inspecting installed DHPs. Half of those 
utilities are inspecting 100% of the installations, one quarter are doing random inspections and 
one quarter reported they are contracting with NEEA and/or CLEAResult for inspections. 
Inspections have been going very smoothly with no major issues and any minor issues being 
corrected quickly. One utility noted that while most installers have been doing great for all six 
years they’ve been running the program, the “dabblers” who aren’t installing DHPs routinely do 
have more problems. One utility said that additional assistance in the form of training or an 
inspection checklist would be helpful. The three utilities that aren’t currently performing 
inspections cited a lack of time and money or that they just haven’t done it in the last couple 
years.  
 
Regional Initiative and Coordination 
The utilities were all happy with their current implementation arrangements27. Of the utilities 
currently implementing their own programs, only two mentioned the possibility of going to an 
external contractor in the future. Utilities only had favorable things to say about working with 
CLEAResult and the Initiative portal. 
 
Only one utility representative did not think they were able to stay well informed about NEEA’s 
activities. This particular representative felt there must be communications they are missing but 
the remaining representatives felt they were able to stay well informed and have themselves or 
another staff member attend the NEEA webinars. There were only a few suggestions for 
improving communication. Earlier notice of webinars and store promotions was one suggestion 
mentioned by a couple utilities, and one mentioned that the webinars have suffered from some 
technical difficulties and excessive background noise recently, which has been distracting.  
 
 


                                                 
27 Most of the utilities interviewed are implementing their own DHP programs, 9 implement their own programs, 7 
work with CLEAResult for at least part of the process, 2 work with BPA, 1 works with UAMPS 
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Information and Support 
The Initiative website is widely used, with 16 of the utilities saying they’ve used it in the past 
three months and one saying that while they don’t use it, they regularly refer customers there. 
Most utilities thought they probably used the website about once or twice a month. Utilities have 
no trouble finding what they are looking for which is usually the installer list, either for utility 
use or to refer customers, forms, and marketing resources.  
 
While utilities don’t have problems finding what they are looking for on the website, they did 
offer several suggestions for improvement. Suggestions included providing a link to the heating 
cost from the customer page, providing videos of the DHP technology, and making it easier to 
find information. One utility noted that it depends on the goal of the website, while it works well 
for their purposes they have heard from customers that it isn’t the best website. And one utility 
was confused over the number of websites, stating there were separate sites for installers, 
consumers, and utilities, in addition to goingductless.com. 
 
All utilities that have used the technical resources and marketing support are very satisfied with 
these resources. A couple noted that even though they don’t use the marketing materials they 
appreciate the fact that the resources are there. 
 
Regarding which features of the Initiative have worked best, utilities most commonly cited the 
variety of resources available to installers, utilities, and homeowners. Having the NW Ductless 
Heat Pump Project available as a third party that has been able to address the whole supply chain 
and having CLEAResult available were also mentioned by multiple utilities. 
 
When asked how the Initiative might better serve their utilities’ DHP programs, most utilities 
responded that they were very happy with the program and did not have any suggestions. There 
were a couple general suggestions to improve customer education, outreach, and implementation 
support. One utility offered that NEEA should focus their efforts on continuing to follow through 
with the DHP program, especially the manufactured home area, as there is a lot of potential left 
rather than pushing other products like heat pump dryers and heat pump water heaters. Another 
had very strong feelings that after five years in, the program is past the point of trying to “market 
better” and should be focused on making DHPs a viable long-term product in utility portfolios. 
One way they recommended doing this is having the Initiative look into the cost effectiveness to 
see if there is a way to quantify the non-energy benefits or otherwise improve the cost 
effectiveness of DHPs.  
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6. NON-INCENTED DHP MARKET ANALYSIS 


The survey of the DHP installers included a number of questions used to assess the number and 
types of DHPs being installed in residential and commercial applications in the Northwest. 
Compared to the previous market progress evaluation commercial installations have dropped 
from 48% to 42% while new construction installations have increased from 21% to 27% of the 
residential market. See Appendix C for a supplemental table of results. 


Figure 23. 2014 Non-Incented DHP Installations28 


 
                                                 
28 Percentages that supplemented or replaced another system are based on installer responses to the question: “How 
many of your single-family/multifamily/manufactured retrofit installs supplemented or replaced another system? 
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7. KEY FINDINGS AND RECOMMENDATIONS 


Overall, the Initiative is continuing to perform well and make progress towards market 
transformation. In this section, we present some of the key findings from the evaluation 
activities, and recommendations for the Initiative:  


1. Customers’ interest in DHPs is increasing. Installers reported that the number of customer 
requests for DHPs increased from the prior year. The percentage of installers that reported 
this higher interest increased from 43% in the prior MPER to 52% in this study. 


2. Customers continue to rely on others as a central point of information. Word of mouth 
and information from acquaintances remain the primary source of initial information on 
DHPs.  


3. Customers are becoming more likely to rely on their own research than installer 
recommendations in their decisions. Installers’ influence on customers’ decisions 
decreased from the last MPER while reliance on internet research and other customer 
reviews has increased.   


4. Households that installed DHPs continue to have high satisfaction with the product and 
recommend the product to others. Almost 95% of participants said they were satisfied or 
very satisfied with their DHP. In addition, over three-quarters of respondents say they have 
recommended a DHP to others. This is important given how much importance households 
place on recommendations and reviews from others. These recommendations may be 
instrumental in further promoting the adoption of DHPs in the market.  


5. Aesthetics with DHPs is a barrier for purchasing a DHP; however, this does not remain 
an issue post-installation. Both installers and participants cite this as a barrier but 
participants indicate they quickly move past aesthetic concerns post installation. 


6. NEEA’s Initiative continues to drive market transformation among DHP suppliers and 
installers. Suppliers want to continue to cultivate partnership channels with the Initiative 
including coordinating on marketing. About half of the suppliers indicated that the Initiative 
directly influences their marketing and that they dedicate marketing efforts to incented 
products. In addition the non-incented savings analyses shows an increase in the number of 
non-incented units being installed in the market which aligns with the data tracked by 
CLEAResult.  


7. Master Installers are proving to be a strong driver for activity through the Initiative 
and tend to be more sophisticated in their DHP business than other installers. Master 
Installers are more likely to have been offering DHPs longer, install more DHPs on average, 
report a higher percentage of their revenue from DHP sales, and use Initiative marketing 
materials and the Initiative website to communicate about DHPs to customers. Nearly 40% of 
Master Installers installed more than 20 units in 2014 compared with 98% of other installers 
that installed 20 or fewer units in 2014.   


8. Installers and other market actors interviewed believe the manufactured homes market 
continues to have high, untapped potential. Installers note they have nearly doubled their 
recommendations for customers living in manufactured homes to install DHPs since 2013.  
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9. Average residential install costs for a single indoor head, single outdoor unit (1:1) 
installation is staying steady at about $4,000. Suppliers do not believe Initiative rebates are 
inflating prices in the region nor do they expect costs to decrease in any significant way in 
the near future.  


10. The newly revised logic model is clear, relevant and evaluable. The Initiative is making 
progress on the short-term market progress indicators as indicated by increases in consumer 
adoption, supply chain adoption of 1:1 displacements and aesthetics becoming less of a 
concern. There is also evidence of increased awareness and interest and diminishing concerns 
around DHP performance which are key components to increasing purchase funnel, 
identified as a mid-term outcome. 


To continue building on the Initiative’s success, NEEA should:  


1. Identify strategies for engaging more installers to become Master Installers. Master 
Installers dedicate more time and hours to the technology and drive significantly more 
volume of units than other installers. Identifying strategies to increase the numbers of 
installers who become Master Installers will help in achieving the long-term market share 
goals. Future studies should explore the barriers installer perceive to becoming Master 
Installers.  


2. Continue to identify means to support installers (with particular focus on smaller 
organizations) and to encourage a higher number of installations per installer. A 
considerable portion of installers installed 20 or fewer units per year; in fact, nearly half of 
the Master Installers, and 98 percent of other installers, installed 20 or fewer incented units in 
2014. Additional investment should be made in increasing the number of units installers are 
installing through the Initiative. For example, smaller installers indicate they want more 
support and training. Partnering with the distributors to include information on the Initiative 
in their trainings may help reach the smaller installer markets and could be an effective way 
to increase the number of installers involved in the Initiative and the number of units being 
installed.  


3. Focus on increasing outreach to retailers. A goal of the Initiative is to increase the 
availability of DHPs at retailer, in order to achieve this, additional emphasis should be placed 
on developing strategic partnership and relationships with retailers of DHPs in the region 


4. Continue to think about what the next step is in the market transformation continuum 
for DHPs. The Regional Technical Forum provides a central source of energy savings data 
and assumptions for measures commonly installed in the northwest, including DHPs, 
Measure-level assumptions are revisited periodically to determine if adjustments should be 
made for issues such as changing baselines and standards. There is discussion that DHP 
savings may be reduced per the Regional Technical Forum which is raising concern over the 
future of the Initiative. Making DHPs a viable, long-term product will require getting a larger 
portion of installers to make DHPs a primary driver in their business model and/or looking at 
lower cost mid-stream approaches to incenting market transformation.  


5. Reassess the 85% by 2029 market penetration goal. Assuming an eligible market of 
728,047 households, the penetration of DHPs in the market is currently 13 percent 
(97,149/728,047 eligible households). Assuming that could grow to a target regional zonal 
market saturation of 85% in just 14 years appears optimistic. 
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APPENDIX A – GLOSSARY 


British Thermal Unit (BTU). A unit of heat energy. One Btu is the amount of heat required to 
raise the temperature of one pound of water by one degree Fahrenheit. British Thermal Units per 
Hour (BTU/H). A measure of cooling or heating capacity.  


Central Air Conditioning System. System in which air is cooled at a central location and 
distributed to and from rooms by one or more fans and a series of ducts.  


Compressor. A component of the refrigeration cycle, which draws low pressure/temperature 
refrigerant gas from the evaporator (indoor unit) and delivers in high pressure/temperature form 
to the condenser (outdoor unit).  


Ductwork or Ducts. Hollow metal pipes used to transfer air throughout your house.  


Heat Pump. Cooling/Heating system that can reverse the direction of refrigerant flow to provide 
heating or cooling to the indoor space as needed.  


Indoor Unit. The evaporator unit, which contains a heat exchanger coil, fan, air filters and 
remote signal receiver. Sometimes also referred to as “heads.” 


Initiative. NEEA’s NW Ductless Heat Pump Project. 


Installer. A business that installs DHPs. Can also be referred to as a contractor or installation 
contractor. 


Inverter Technology. Compressors with inverter-driven technology reduce power consumption 
and thus save energy by varying the compressor speed to meet load requirements. The system 
operates at a more steady revolution, maintaining desired temperature more evenly for better 
comfort.  


Master Installers. Installers who attend Orientation and Best Practices training and have 
completed a minimum of 25 total installations (15 or more utility-incented installations), in the 
last three years. In order to qualify, installers must also submit installation activity, at least one 
homeowner testimonial and photo-documentation of two utility-incented installations in addition 
to completing the Master Installer agreement. 


Multi Zone Ductless System. A system that features a single outdoor unit (condenser) 
connected to multiple indoor units or heads, providing zoning capability through individual 
remote thermostats that control temperature and air flow for each room or zone.  


Other Installers. Installers who install DHPs and participate in the initiative but have not 
become Master Installers. 


Outdoor Unit. A condensing unit that contains compressor, condenser coil, propeller fan and 
circuit board. Programmable Thermostat. A thermostat with the ability to preset different 
temperature/time settings for heating and cooling equipment.  
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Participant. A homeowner who has received a rebate through their utility for the purchase of a 
qualifying DHP. 


Refrigerant. A gas/liquid substance used on refrigeration cycle to provide cooling by absorbing 
and dispersing heat.  


Refrigerant Lines. Two copper lines that connect the outdoor air conditioner or heat pump to 
the indoor evaporator coil.  


Short-run system. Also called a concealed duct unit. These units are mounted in the ceiling of 
rooms where minimal visibility of the heating and cooling system is desired or wall space is 
limited. A small vent opening in the ceiling is all that is visible. 


Split System. Refers to an air conditioner or heat pump that is combined with indoor 
components, such as an evaporator coil inside and a condenser coil outside the home.  


Thermostat. A device that monitors and controls the temperature inside a home. The remote 
control is most commonly used as a thermostat on ductless split systems.  


Ton. Measurement of system cooling capacity. 1 Ton is equivalent to 12,000 BTU/H.  


Zoning. Ductless systems manage environments individually with remote thermostats that 
control the temperature and airflow for each room or zone. In multi-split ductless systems, 
households can set different temperatures for different rooms or areas according to individual 
preference 
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APPENDIX B – LOGIC MODEL REVIEW MEMO 


To: Anu Teja 


From: Sara Conzemius, Megan Billingsley, ILLUME Advising 


Date: February 13, 2015 


Re: Review of the DHP Program Logic Model 


The objective of this memorandum is to provide the results of ILLUME’s review of the Ductless 
Heat Pump (DHP) Initiative logic model.  Our comments and suggestions are based on a review 
of the draft logic model, the NEEA Logic Model dated April 8, 2014, the memo outlining DHP 
Initiative changes, the logic model documentation, and interviews completed with key NEEA 
staff.  As we reviewed the logic model and associated documents, we looked for a clear chain of 
events between program activities and outcomes and that the outcomes were reasonable and 
could be measured through the Market Progress Indicators. 


Revision to the logic model made in 2014 included making key changes, which included: 


1. Updating the documentation package (theories and assumptions tables), 
2. Updating barriers, 
3. Adding “Manufacturer engagement” as an Activity area, 
4. Rewriting Outputs to more specifically identify Initiative outputs, and 
5. Adding explicit incorporation of MPIs into Outcomes. 


Highlights of these changes include: 


 The addition of two new barriers: “Concerns with aesthetics”, “Poor in-field performance 
from improper sizing, product choice, and design”. 


 The removal of one barrier: “Inconsistent code interpretation”. 
 One revamped barrier: “Lack of Customer Awareness” -> “Slow customer progress 


through purchase funnel”.  
 One new long-term outcome “DHPs displace majority of electric resistance heating load 


in target markets”. 


Overall, we found that the current logic model sufficiently captures the barriers, includes current 
program activities, and those activities lead to concrete outcomes.  The Market Progress 
Indicators are measurable as described.  The logic model is well thought out and at this point, 
captures the range of actions NEEA can take within its program scope.   


While we do not recommend any significant changes to the logic model at this time, we do have 
a few recommendations that may help streamline the logic model and provide additional insight 
into the activities NEEA completes to support DHP market transformation. 


1. Consider adding additional information/clarification about NEEA’s role in any 
Marketing efforts.  Currently under Marketing, there is no target audience listed for the 
marketing plan or campaign, and no indication as to what is NEEA’s role in these 
activities.  After discussions with program staff, we determined that there are no NEEA 
marketing activities targeted at homeowners, marketing activities are currently being 
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targeted at installation installers, retailers, and manufacturers.  The documentation 
included also indicates that “the marketing will be conducted by utilities, retailers, and 
manufacturers”, but it does not supply sufficient insight into what activities NEEA is 
taking under Marketing.  
 


2. Consider adding an additional linkage from Marketing to Aesthetics Concerns 
Alleviated.  At present, linkages exist between Product Installation Support and 
Manufacturer Engagement, and while these activities as described can have a significant 
impact on aesthetic concerns once they’re installed, or in the future with changing 
designs, there may also be a way to influence consumer perception of the aesthetics 
through marketing activities taken by partner organizations. 
 


3. Consider including activities occurring outside the DHP Initiative that may have 
significant impact on the effectiveness and implementation of the program.  Under the 
Activity Specification/Standard Development, there were a number of activities identified 
to promote standards and codes once they had been proposed and out for comment.  
However, there is nothing in the logic model that indicates what activities program staff 
could, or do, take to encourage the development of those rules.  After discussion with 
program staff, we discovered that there is another department in NEEA that actively 
interacts with outside government agencies to promote the development of new codes and 
standards.  It might be worth considering the inclusion of their activities in the logic 
model as they are a crucial first step, and activities NEEA is already taking, to promote 
market transformation for DHPs. 
 


4. Consider including a key or legend to explain any non-standard symbols on the logic 
model.  During the initial review of the logic model there was some confusion 
interpreting some of the linkages, specifically, those with an additional letter or number 
(i.e. D2 or 19a).  Similarly, there was some initial confusion about what the “***” 
indicated.  Inclusion of a key or legend may help alleviate those initial moments of 
confusion. 
 


5. Consider an annual exercise in mapping progress against the logic model and market 
progress indicators. If not already done, completing a step-by-step and review of specific 
progress against the logic model itself will allow NEEA to think critically about the 
outputs and outcomes established and ensure the activity in place is in line with the 
aggressive 85% market penetration goal. This type of activity is an important step in any 
market transformation program assessment. 
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Figure 1: Ductless Heat Pump Initiative Logic Model 







DHP Market Progress Evaluation 
 


 
 ILLUME Advising LLC │ 49 


 


APPENDIX C – NON-INCENTED DHP INSTALLATIONS 


The installer survey asked installers to estimate the number of incented and non-incented 
installations for each of the different housing types shown in Table 6. 


Table 6. 2014 Non-Incented DHP Installations 


Installation Application 


2014 201329 
Percentage Percentage 
 (n=4,681 
installs) 


 (n=1,455 
installs) 


Total Non-Incented Installations 100% 100% 


Commercial 42.3% 48% 


Residential 57.7% 52% 


New Construction (single and multifamily) 27.3% 21% 


Single Family - In new, add-on space 17.4% 29% 


Single Family - In primary living space 45.0% 48% 
Displaced electric zonal 41.0% 51% 
Displaced gas heat 30.3% 26% 
Displaced electric furnace 7.5% 10% 
Displaced wood or pellet 5.8% 3% 
Displaced oil or kerosene 14.2% 3% 
Displaced other heat 1.3% 2% 
Don't know 0.0% 5% 


Multifamily - In primary living space 6.6% 1% 
Displaced electric zonal 90.7% 43% 
Displaced gas heat 6.8% 14% 
Displaced electric furnace 1.9% 14% 
Displaced wood or pellet 0.6% 14% 
Displaced oil or kerosene 0.0% 0% 
Displaced other heat 0.0% 14% 


Manufactured Homes - In primary living space 3.8% 2% 
Displaced electric zonal 11.4% 46% 
Displaced gas heat 17.7% 0% 
Displaced electric furnace 59.5% 54% 
Displaced wood or pellet 10.1% 0% 
Displaced oil or kerosene 0.0% 0% 
Displaced other heat 1.3% 0% 


                                                 
29 Evergreen Economics. 2014. Northwest Ductless Heat Pump Initiative: Market Progress Evaluation Report #3. 
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Q22 & Q22a. How many of DHP  installations in 2014 did NOT receive a utility incentive? 
Base: Installers who installed residential DHPs in 2014, n = 158 
Q 35. About how many residential-size DHPs – units of 3 tons or less – did your firm install in commercial 
establishments in 2014? 
Base: Installers who install in commercial facilities, n = 108. 
Q 25. How many of your non-incented, residential units in 2014 were in the following types of projects: new 
construction,  single family - new or add-on space, single family home retrofits, multifamily home retrofits, 
manufactured home retrofits? 
Base: Installers who had residential installations, n = 158. 
Q 28. How many of your single-family retrofit installs supplemented or replaced another system? 
Base: Installers who installed units in single-family homes. n = 98. 
Q 29. Of these supplemental or replacement applications in single-family retrofits, how many had the following 
heating types in the primary living space? 
Base: Number of single-family retrofit installs that supplemented or replaced another system. n = 87. 
Q 30. How many of your multi-family retrofit installs supplemented or replaced another system? 
Base: Installers who installed units in multi-family homes. n = 12. 
Q 31. Of these supplemental or replacement applications in multi-family retrofits, how many had the following 
heating types in the primary living space? 
Base: Number of multi-family retrofit installs that supplemented or replaced another system. n = 11. 
Q 33. How many of your manufactured home retrofit installs supplemented or replaced another system? 
Base: Installers who installed units in manufactured homes. n = 30. 
Q 34. Of these supplemental or replacement applications in multi-family retrofits, how many had the following 
heating types in the primary living space? 
Base: Number of manufactured home retrofit installs that supplemented or replaced another system. n = 24. 
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APPENDIX D- ACE MODEL REVIEW MEMO 


1. OVERVIEW 


This memo summarizes the preliminary findings from the Ductless Heat Pump (DHP) Alliance 
Cost Effectiveness (ACE) model review conducted by ILLUME Advising, LLC (ILLUME) on 
behalf of the Northwest Energy Efficiency Alliance (NEEA).  NEEA is a non-profit organization 
that uses the “market power of the region to accelerate the innovation and adoption of energy-
efficient products, services, and practices.” NEEA is an alliance of more than 100 Northwest 
utilities and energy efficiency organizations working on behalf of more than 13 million energy 
customers.  


NEEA launched the Northwest Ductless Heat Pump Initiative in 2008 as a pilot that set out to 
demonstrate that DHPs were a viable technology to displace electric resistance heat in existing 
homes. This study will help inform NEEA as they review technology and Initiative cost 
effectiveness and in setting and adjusting long term market transformation goals for DHPs in the 
region. This review focused on a set of five assumptions provided to ILLUME in October 2014 
and was conducted by reviewing the supporting documentation that was provided subsequently. 
This memo will ultimately be included as a chapter in the final 2014 DHP Market Progress 
Evaluation Report (MPER) that will be delivered in June 2015.  


Below is a summary of the key findings.   


Finding 1. The market size for homes with forced air furnaces should be adjusted slightly 
to 222,981 to account for those homes with forced air furnaces (FAFs) that installed 
DHPs through the program in 2010.   
Finding 2. The application of the housing type data from the 2013 MPER is still 
appropriate and should continue. 
Finding 3. The forecast for baseline installations of DHPs in existing homes with forced 
air furnaces needs to be significantly revised from 43% down to 10% to reflect the true 
likelihood that homeowners would install in absence of the Initiative.  
Finding 4. Several adjustments should be made to the ACE Model key assumptions 
including changes to the market size for forced air furnaces and the first cost of DHPs in 
both forced air furnace and zonal heating installations.    
Finding 5. NEEA should consider extending the target date for achieving 85% market 
saturation for DHPs in zonal markets from 2029 to 2039. 


2. EVALUATION QUESTIONS 


This section presents preliminary findings for each of the five ACE review questions that NEEA 
provided to ILLUME for review. While a majority of the units installed through the Initiative are 
installed in homes with zonal heat, the uptake of DHPs in homes with FAF is a goal for NEEA as 
well.  Many of the zonal heat assumptions were reviewed in earlier MPERs causing NEEA to 
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ask ILLUME to focus on a number of the assumptions related to homes with FAFs.  Specifically 
the following items were identified for review: 


1. Review the market size for homes with FAFs.  


2. Review the application of the 2013 MPER to track housing type of where the DHP is 
installed. 


3. Review NEEA’s initial forecast for the installation of ductless heat pumps in existing 
homes with FAFs. 


4. Review 2014 ACE Model key assumptions. 


5. Review whether a market saturation of 85% by 2029 is reasonable for existing single-
family homes with zonal heating systems. 


 


Findings relating to each of the five researchable issues are discussed in detail in the following 
sections.   


2.1      MARKET SIZE FOR HOMES WITH FORCED AIR FURNACES 


Question: Is the market size assumption for homes with FAFs appropriate?   
 


Overview/Current Approach 


NEEA’s market size for homes with FAFs, 222,886 homes, is calculated from the Residential 
Building Stock Assessment (RBSA)30, as well as incented installs of DHPs for 2009.  The 2011 
RBSA survey estimates the number of existing single family homes with electric FAFs is 
222,745.  Added to this number are the 2009 DHP incented installs, 141, found in the 
spreadsheet Forecast Summary DHP FAF.  Combined, these numbers result in the total of 
222,886 homes.  The 2009 numbers were added to account for those FAF homes that installed 
DHPs via the program that would not have done so in absence of the program and as such would 
have been part of the original baseline.  


Recommendation 


ILLUME reviewed the referenced the RBSA report, the 2013 ACE review completed by 
Evergreen Economics31, as well as the Forecast Summary DHP FAF spreadsheet.  The 2013 
ACE review suggested there was some concern with the use of the RBSA report for establishing 
the market potential for homes with zonal heat, because the zonal number did not account for 
households that previously had zonal heat but had subsequently installed DHPs at the time of the 


                                                 
30   Ecoptope, Inc., 2012. “2011 Residential Building Stock Assessment: Single-Family Characteristics and Energy 
Use.” Prepared for the Northwest Energy Efficiency Alliance. September 18, 2012.  
 
31 Northwest Ductless Heat Pump Initiative:  Market Progress Evaluation Report #3, Evergreen Economics, April 
24, 2014 
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RBSA study.  In order to address this when setting the FAF baseline NEEA added the 141 
incented installs from 2009 to the total found in the RBSA study. Given the RBSA study was 
completed in 2011, NEEA may want to add the 95 incented installs that occurred in 2010 to the 
baseline number as well taking the total to 222,981. It should be noted that these small additions 
are insignificant in the context of the total baseline and but for the sake of consistency NEEA 
should consider making this adjustment.   


2.2      APPLICATION OF THE 2013 MPER TO TRACK HOUSING TYPE WHERE 
DHP’S ARE INSTALLED 


Question: Is the approach to track housing type where DHPs have been installed, as outlined in 
the 2013 MPER, still appropriate? 


 
Overview/Current Approach 


NEEA has an interest in understanding where both incentivized and non-incentivized DHPs are 
being installed across the region. To date this has been accomplished through the combination of 
activities: 


1. Surveys completed by households that installed DHPs, representatives of Northwest utilities 
with DHP programs, and staff from DHP manufacturing and distribution firms that asked 
specific questions focused on understanding in which sector units are being installed; 


2. Information collected on incentive forms by the program implementer CLEAResult; and, 
3. Sales data from DHP distributors.   


This comprehensive approach to collecting market information provides a strong set of data 
points that provides a reasonable estimate for tracking housing types of DHP installation and 
setting program goals.   


A database of sales data from 12 regional DHP distributors has been developed and identifies 
total sales, incented sales, and cooling-only applications.  Non-incented sales are then estimated 
by subtracting incented sales and cooling-only applications from the total sales.  This approach 
provides a reasonable assessment of the market conditions in the region and is in-line with how 
other states have established tracking for incented and non-incented units in programs32. 


Using this data the total sales are categorized to give a clear picture of the DHP market and 
where sales are occurring.  The categories tracked include:  


1) Sector (commercial or residential), 
2) Housing type (new construction, single family, multi-family, or manufactured home), and  
3) Displaced heating type. 


                                                 
32 For example in Wisconsin the Furnace and Air Conditioning Tracking System was in place for 10 years, was the 
base for annual program evaluation and aligned with the NEEA methodology. 
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The 2013 MPER survey included several questions to installers regarding non-incented DHP 
installation.  Results from these questions were used to determine the percentage of sales for 
each of the categories listed above.  The percentage is then applied to the calculated non-incented 
sales in order to estimate overall non-incented sales by category.  Incented sales are tracked 
based on information in the rebate application. Table 1 provides an overview of the current non-
incented market percentages by sector and housing type: 


Table 1:  2013 MPER Non-Incented DHP Market Percentages 


Market Sector  Percentage 


Commercial Sales 48% 


Residential Sales 52% 


     New Construction 18% 


     Single Family – New or Add-On Space 39% 


     Single Family – Primary Heating Space 39% 


Displaced Electric Zonal 52% 


Displaced Electric Furnace 9% 


Other / Don’t Know 39% 


Source:  Northwest Ductless Heat Pump Initiative Market Progress Evaluation Report #3.   


Recommendation 


Using DHP sales data to estimate the percentage of sales of baseline zonal and FAF installations 
is reasonable and provides a good basis for establishing program goals.  Having confirmed the 
data being used to determine these splits was gathered during the 2013 MPER and recognizing 
that study is less than a year old (April 2014) it stands to reason that the numbers should not have 
changed significantly since then and are the most reasonably available proxy for where units are 
being installed. Given this, ILLUME will confirm that these percentages should be used for the 
cost effectiveness review that will be completed for the program in early 2015.  That noted, 
percentages should be recalculated annually and incorporated into forecast models.  ILLUME 
will ask installers for this same information in the 2014 MPER and will compare those results to 
the 2013 results and the 2014 incentive data and will make additional recommended changes in 
the final version of this report for use in 2016 ACE review.   


2.3      INITIAL FORECAST FOR THE INSTALLATION OF DHPS IN EXISTING 
HOMES WITH FAF 


Question: Is NEEA’s initial forecast for the baseline and regional installation of ductless heat 
pumps in existing homes with FAFs appropriate? 


 
Overview/Current Approach 
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As discussed in Section 2.1, the estimated market size for DHPs in existing homes with electric 
FAFs is 222,886 homes.  Within this market, DHP installations are classified as either regional 
or baseline, where incented installations and those that are not incented but are a direct spillover 
effect of the program are categorized as regional installs, and installs that would have naturally 
occurred without intervention are classified as baseline.  Within NEEA’s forecasting model, 
actual sales data is used through 2014.  From 2014 through 2039, the installations are estimated 
by using an s-curve, which is built off of the actual sales data through 2013, market goals 
established by NEEA, and market predictions.  


An s-curve is a common management tool that is often used to estimate market penetration.  
Variables used to generate the curve include 1) saturation - the maximum expected penetration 
after a product becomes mainstream, 2) start of fast growth – when penetration is 10% of the 
saturation value, and 3) takeover time – number of years for a product to catch-on.  Together, 
these variables contribute to the curve that visually indicates the market penetration over time.   


Market penetration for baseline installations is of interest and should be reconsidered in this 
model for a number of reasons.  First, the current assumption results in baseline installations 
(43%) doubling regional installations (20%) in the year 2039, with baseline installations first 
exceeding regional installations in 2031.  This result is notable because regional installations 
include both incented and non-incented, but program induced (spillover) projects, whereas 
baseline installations are supposed to be only those projects that naturally occur without 
intervention. If it is true that baseline installations would naturally reach 43% and double 
regional installations in absence of program intervention, one could argue the program is not 
necessary for achieving market transformation.  Based on this review however, the problem is 
not a result of truly growing baseline market but instead in the assumptions in the s-curve 
predicting baseline sales. The estimate of 43% maximum baseline penetration by 2039 was 
identified in NEEA’s DHP Segmentation memo33 and is based on a survey completed by Russell 
Research in February 2009. It is noted in this memo that the method for determining the 2039 
baseline percentage was a “quick and dirty” estimate. According to the memo, the maximum 
baseline estimate was calculated by looking at the number of participants who indicated they 
were “dissatisfied” with their heating system.   


In this report, Russell Research34 provides survey results that included responses to the question, 
“How would you rate your satisfaction with the electric heat in your home?”  Homeowners with 
Forced Air Heat and All Types of Electric Resistance Heat responded to this question as Not 
Very/Not At All, Somewhat, or Extremely/Very.  


To determine those participants who might be dissatisfied enough to replace their FAF with a 
DHP those who answered “Not Very Satisfied” and “Somewhat Satisfied” were combined.  As 
shown in the Figure 1 below, seven percent (n = 18) of homes with forced air heat responded 
“Not Very Satisfied” and 37% (n = 92) responded “Somewhat Satisfied”.  These two when 


                                                 
33 Memorandum:  DHP Segmentation, NEEA, July 7, 2014 
34 Evaluation of the Consumer Market for Ductless Heat Pumps in the Northwest, Russell Research, February 2009 
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combined equal those identified as “Dissatisfied” (n=110 of total n = 42%35) noted as the base 
for the regional installs in the DHP Segmentation memo.  ILLUME verified this was the data 
used to calculate the 42% for FAF by comparing these same numbers to those identified as 
dissatisfied with their zonal heating systems where 23% (n=x) of homes in the category of All 
Types of Resistance Heat responded “Not Very Satisfied” and 42% (n=x) responded “Somewhat 
Satisfied”, which totals the “Dissatisfied” rating of 64% mentioned in the memo.  Figure 1. 
below provides the detail from the Evaluation of the Consumer Market for Ductless Heat Pumps 
in the Northwest report. 


Figure 1: Source of customers classified as “Dissatisfied” for the 
purposes of establishing baseline sales of DHPs 


 


Source: Russell Research 2009 Evaluation of the Consumer Market for Ductless Heat Pumps in the 
Northwest 


 


The next steps in the “quick and dirty” approach to estimating the baseline adoption for the FAF 
market was to determine the ratio between the dissatisfied customers on both the FAF and zonal 
heating pools, and to apply that ratio, 42/64 (or 0.66), to the 65% baseline adoption that had 


                                                 
35 These are rounded and the NEEA DHP segmentation memo indicated the Russell Research memo found that 42% 
were dissatisfied however the cross tabs from the Russell research show that number should be 43.6%. We are 
unclear if this was an error in the NEEA memo or in the presentation of the Russell data but for the sake of clarity 
we are referencing the number (42%) that are used in the NEEA Segmentation memo (despite the concern that there 
is an error in that memo). It should be noted this does not change our review or recommendation.  
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previously been established for zonal heating to the FAF market.  This calculation results in the 
43% maximum baseline adoption for the FAF market. 


(42/64)*65% = 43% maximum baseline adoption for FAF 


Based on this review, the approach of applying this ratio would be appropriate in absence of 
other market data.  That noted, other data in the Russell Research provide a stronger indication of 
the baseline market and suggest that the use of 43% should be reconsidered.  Specifically, 
including all those who identified as “Somewhat Satisfied” in the “Dissatisfied” rating should be 
reexamined.  ILLUME argues that “Somewhat Satisfied” should be viewed as a more neutral 
ranking than “Dissatisfied”, and including the “Somewhat Satisfied” responses when estimating 
the potential volume of customers to be included in the baseline adoption in the FAF market is 
likely over-estimating those customers who would truly have motivation to replace a FAF 
system with a DHP.  In our view, “Somewhat Satisfied” is not a strong enough indicator of 
dissatisfaction to ensure replacement now or in the future.   


When reviewing the cross tabs there are several alternative scenarios that need to be considered 
when determining the best baseline assumption.  


In looking at Slide 20, figure 2 below, it shows that homeowners were asked the question, “Have 
you ever considered switching?”  Of those responding, “Yes” (208 homes), 57% had a FAF or 
118 homes.  When comparing this number to the total number of FAF homes in the survey 
(n=252) 47% of homes with FAF have considered switching (119/252) to another technology. 
  


Figure 2. Source of those who have considered switching have forced 
air heating 
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Source Russell Research 2009 Evaluation of the Consumer Market for Ductless Heat Pumps in the 
Northwest 


 
While it might seem based on this that 47% is the appropriate number to use to determine the 
baseline installations, it is important to note that 47% references homeowners with FAF 
technology who have considered switching but is not specific to which technologies the 
participants would consider or whether the homeowner is truly motivated to switch 
technologies.  Figure 3, shows that of the 118 FAF homes who have considered switching and 
have FAF, only 10% have considered DHP technology.  This is equivalent to 12 homes, or five 
percent of the FAF market (12/252). 


Figure 3. Customers with forced air furnaces who have considered 
installing a DHP 
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Source:  Russell Research 2009 Evaluation of the Consumer Market for Ductless Heat 
Pumps in the Northwest 


 
This result, in conjunction with other information within the Russell Research presentation, leads 
us to believe that a much lower percentage of existing, single family homes with electric FAF 
would naturally migrate to DHP technology without intervention. 
 
Recommendation  


Regional:   


The maximum regional penetration estimate of 20% appears reasonable and is supported in the 
article, “Trends to Watch in Ductless.”  This article states that duct-free air conditioning systems 
experienced a 12% annual growth rate for the previous five years in the United States.   


Baseline: 


Strong confidence can be placed in a conservative maximum baseline penetration range of five 
percent - 10%, since these values are representative of target homes in which customers are 
currently FAF homes and are either not satisfied with electric heating and/or have considered 
switching to DHP technology.  Additional support for this range includes: 


1. Only seven percent of program participating homeowners indicated they had a 
FAF before installing a DHP through the program36.   


                                                 
36 Northwest Ductless Heat Pump Initiative: Market Progress Evaluation Report #3, Table 9 
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2. Just five percent of the homes with electric FAF in the Russell Research survey 
have considered DHP technology, those five percent can be assumed to be 
potential natural adopters.  


3. The 2013 MPER indicates nine percent of 2013 DHP non-incented sales were to 
displace electric furnaces for heating in the primary living space. 


Finally it should be called out that that a high adoption of DHPs in homes that are already ducted 
for FAF needs to be considered in the context of the technology.  While homes with zonal heat 
have fewer options when looking to upgrade, homes with FAF can be offered a myriad of 
efficiency levels within the FAF market.  Manufactures of this equipment continue to invest in 
technologies that are of increasing efficiency and that also increase the overall heating quality; 
this includes features like Electronically Commutated Magnetic (ECM) motors, which increase 
comfort and reduce energy use. In other words, DHPs have more to compete against in homes 
with existing FAFs.  


In light of this and the other factors discussed above ILLUME recommends NEEA consider 
adjusting the baseline percentage for the sake of forecasting to 10%.  A baseline of 10% is a 
slightly less conservative value than the low value of five percent, and is also the percentage of 
survey participants who have considered switching, currently have forced air heating, and have 
considered DHP technology, the most probable naturally occurring adopters.  In 2013, the 
observed baseline value FAF was 0.47%, and while an adjustment from a 43% to a 10% 
maximum baseline might seem significant, it represents a more realistic growth trajectory from 
where the market is today. 


2.4      2014 ACE MODEL KEY ASSUMPTIONS 


Question: Are the identified 2014 ACE Model key assumptions appropriate? 


 
Overview 


Key assumptions in the 2014 ACE model zonal and FAF markets provided to ILLUME by 
NEEA include the following parameters: 


1. Market Size 
2. Tracked Units 
3. Local Program Units 
4. Baseline Units 
5. Savings Rate 
6. Consumer First Cost 
7. Non-Electric Energy Benefit 


 


Recommendation: 
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Table 2 provides the current assumptions and a summary of any recommended changes for the 
DHP zonal market.  Further discussion about specific recommendations follow below. Note 
shaded items were not identified by NEEA as needing review at this time.   
 


Table 2: 2014 DHP Zonal Key Assumptions Summary 


 
DHP Zonal Recommendation 


Market Size 505,066 No change 


Tracked Units 12,286 NA 


Local Program Units 5,132 NA 


Baseline Units 2,764 No change 


Savings Rate 2,867 kWh/DHP-yr NA 


Consumer First Cost $2,788/DHP  $3,000-$4,000 


Measure Life 15 No change 


Non-Electric Benefit TBD No change 


Consumer O&M Costs NA NA 


Source:  Key Assumptions and Evaluation Qs spreadsheet.   


DHP Zonal Market: 


1. Consumer First Cost – NEEA’s assumption of a DHP first cost of $2,788 is based on 
CLEAResult data.  In comparison, the following sources cited higher first costs: 


a) Evergreen Economics report, Northwest Ductless Heat Pump Initiative:  
Market Progress Evaluation Report #3 indicates that the average residential 
cost for single head, single out door head installations is approximately 
$4,000.   


b) NW Ductless Heat Pump Project37 suggests an installed cost of $3,000 - 
$5,000.   


                                                 
37 http://www.goingductless.com, accessed December 11, 2014 
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c) Efficiency Maine, an independent administrator for energy efficiency 
programs in the State of Maine38 estimates an installed cost of $3,500.   


d) Swift and Meyer, Ductless Heat Pumps for Residential Customers in 
Connecticut39, estimate an installed cost of $3,000 - $6,000 before incentives 
and tax credits, and $1,400 - $3,500 after incentives and credits.   


Based on information within these sources, increasing the Consumer First Cost to a range of 
$3,000 to $4,000, before incentives, appears reasonable.  Customer First Cost should be re-
evaluated as data from local installers is available. 


Table 3 provides the current assumptions and a summary of any recommended changes for the 
DHP FAF market.  Further discussion about specific recommendations follows below. Note 
shaded items were not identified by NEEA as needing review at this time.   


 


Table 3: 2014 DHP FAF Key Assumptions Summary 


 
DHP FAF Recommendation 


Market Size 275,000 222,981 


Tracked Units TBD NA 


Local Program Units TBD NA 


Baseline Units TBD NA 


Savings Rate TBD NA 


Consumer First Cost $2,788/DHP  $3,000-$4,000 


Measure Life 15 No change 


Non-Electric Benefit TBD NA 


Consumer O&M Costs No information NA 


Source:  Key Assumptions and Evaluation Qs spreadsheet.   


DHP FAF Market: 


                                                 
38http://www.efficiencymaine.com/heat-pumps/, accessed December 11, 2014 
39 Ductless Heat Pumps for Residential Customers in Connecticut, Swift, R. and Meyer, R, 2010 ACEEE Summer 
Study on Energy Efficiency in Buildings.   
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1. Market Size – As mentioned in Section 2.1, update spreadsheet to reflect DHP FAF 
Market Size of 222,886 homes plus the 95 incented FAF homes from 2010. 


2. Consumer First Cost – See DHP Zonal Consumer First Cost comments. Increasing 
Consumer First Cost to $3,000 appears reasonable, and this value should be re-
evaluated as data from installers becomes available. 


2.5      MARKET SATURATION OF 85% BY 2029 FOR EXISTING SINGLE-
FAMILY HOMES WITH ZONAL HEATING SYSTEM 


Question: Is a market saturation of 85 by 2029 reasonable for existing single-family homes with 
zonal heating systems? 


 
Overview/Current Approach 


The current market penetration model is based on 505,066 existing single-family homes with 
zonal heat and a target market saturation of 85% (402,948 homes) installing DHP technology by 
the year 2029. 


Evergreen Economics’ memo, Review of Cost-Effectiveness Modeling Assumptions for the 
Northwest Ductless Heat Pump Project, February 28, 2013, evaluated NEEA’s initial DHP 
market saturation goals for the zonal market - 65% baseline adoption by 2039; and 85% regional 
adoption by 2029.  The review concluded that a 65% baseline market share in 2039 seemed 
reasonable but suggested the 85% regional installation goal be adjusted further out (2033) due to 
the newness of the and the current, “difficult economic climate”.    


In order to assess the reasonableness of the NEEA forecast, the ILLUME team wanted to 
investigate markets that were more advanced in terms of DHP adoption.  In doing so ILLUME 
explored overseas adoption as a comparison point. DHPs were first used in Japan during the 
1970’s.  Since that time, the overseas market has grown and DHPs installations have achieved 
substantial market penetration.  
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Table 4:  World HVAC Market Overview – DHPs 


Market Share Number of Systems 


Japan 90% 7.2M 


China 86% 16.7M 


Europe 81% 7.6M 


United States 4% 0.4M 
Source: EnergyStar.gov (http://www.energystar.gov/ia/partners/downloads/Mitsubishi-Doppel.pdf) Mitsubishi 
Electric, 32 Years of Leadership in Providing Unique Solutions for the HVAC Market ... and Counting, BSRIA 
(Building Services Research and Information Association) report 2005/2007. 


As the above table shows, after approximately 40 years of available DHP technology, the 
overseas market share ranges from 81% to 90%.  While the underlying characteristics of the 
homes and market conditions, such as whether these are single family homes, whether the homes 
contain ductwork, or if incentives motivated installations, availability of other energy sources 
like natural gas, energy costs, etc., are not entirely known, this does give us some insight into the 
ability for the technology to become commonplace in a market.    


Recommendation 


The market share of overseas installations has achieved significant growth over a 40 year time 
period, that noted NEEA currently has a six percent market share and assuming that could grow 
by to a target regional zonal market saturation of 85% in just 14 years appears optimistic.  NEEA 
should consider extending the target date another 10 years, to 2039.  This recommendation is 
based on: 


1. Insight gathered in the Message Testing study recently completed by ILLUME, 
Consumer Messaging for Ductless Heat Pumps, which found that less than one-half of 
customers are currently aware of DHPs (46% aware) and lack of familiarity or first-hand 
experience limits participants comfort with DHP technology.   


2. While DHPs have been in the US market for some time their acceptance is still relatively 
new.  Significant penetration is present but in very mature markets with over 40 years of 
adoption time.  


3. The current regional market percentage and the significant growth it would take to 
expand to 85% in the next 15 years. 
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APPENDIX E – FINAL DEMOGRAPHICS 


Table 7. Final Homeowner Survey and Non-Participant Survey Demographics 


  DHP  
Homeowner 


(n=200)


Non-DHP40  
Households 


(n=282) 
State     


     Idaho/Montana 20 29 


     Oregon 82 109 


     Washington 98 144 


Climate Zone   


     Zone 4 142 201 


     Zone 5  40 59 


     Zone 6 18 22 


Age   


     18-29 - 6 


     25-34 12 - 


     30-44 - 31 


     35-44 19 - 


     45-64 66 122 


     65+ 103 123 


Household Income   


     < $40k 42 80 


     $40-80k 84 111 


     $80-120k 30 36 


     $120k+ 22 21 


 


                                                 


40 ILLUME Advising. 2014. Consumer Messaging for Ductless Heat Pumps and Heat Pump Water 
Heaters. Prepared by Sara van de Grift. 
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Table 8. Final Installer Survey Demographics 


  Master  
Installer 
(n=46)


Other  
Installers 
(n=157) 


State     


     Idaho/Montana 6 41 


     Oregon 16 57 


     Washington 24 59 


 


Table 9. Participant Survey Gender by State 


  Male Female Total 


ID 60%  40%  100% 


MT 70%  30%  100% 


OR 51%  49%  100% 


WA 55%  45%  100% 


Total 55%  46%  100% 


n = 200 
 


Table 10. Participant Survey Income by State 


  < $40,000 


Between 
$40 and 
$60,000 


Between 
$60 and 
$80,000 


Between 
$80 and 
$120,000 


Over 
$120,000 Refused 


Do not 
know Total 


ID 40%  30%  10%  10%  0%  10%  0%  100% 


MT 50%  10%  20%  10%  0%  10%  0%  100% 


OR 16%  33%  18%  13%  10%  10%  0%  100% 


WA 20%  19%  16%  17%  14%  11%  1%  100% 


Total 21%  25%  17%  15%  11%  11%  1%  100% 


n = 200 
 
 


Table 11. Participant Survey Income by State 


  25 to 34 35 to 44 45 to 54 55 to 64 


65 
and 
over Total 


ID 0%  0%  20%  0%  80%  100% 


MT 0%  0%  10%  20%  70%  100% 


OR 5%  9%  11%  22%  54%  100% 
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WA 8%  12%  11%  23%  45%  100% 


Total 6%  10%  12%  22%  52%  100% 


 n = 200 
 


Table 12. Northwest Homes with Electric Heat 


Cooling Zone, 
Urban/Rural 


Number of 
Homes 


Percent of 
Total 


CZ1   


Rural 
             


148,051  15% 


Urban 
             


483,942  50% 


CZ2   


Rural 
              


65,711  7% 


Urban 
             


121,483  13% 


CZ3   


Rural 
              


32,285  4% 


Urban 
             


107,992  11% 


Total 
             


962,464  100% 


Source: Table 1 of Market Progress Evaluation Report #341 


                                                 
41 Evergreen Economics. 2014. Northwest Ductless Heat Pump Initiative: Market Progress Evaluation Report #3 
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APPENDIX F - SUPPLEMENTAL HOMEOWNER SURVEY TABLES 


 
Figure 24. Participant DHP Usage Habits 


 
Q. 63 Have you ever referred to the guide after the unit was initially installed? Base: Respondents who received a 


homeowner operations guide, n = 200. 
Q.64 Have you programmed your ductless heat pump to automatically adjust the temperature throughout the day, or 


do you usually adjust the temperature setting manually? Base: All respondents, n = 200. 
Q. 60 How many times, if ever, have you or someone else cleaned the filter in your ductless heat pump? Base: All 


respondents, n = 200. 
Q. 61 Why haven't you cleaned the filter? Base: Respondents that have not cleaned the filter, n= 48. 
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APPENDIX G - SUPPLEMENTAL INSTALLER SURVEY TABLES 


 
Figure 25. Percentage of Revenue and Working Hours from DHPs 


 
Q16c.  Thinking about your business for the past year from a revenue standpoint, of the products you currently carry 


and install, approximately what percentage of your business is dedicated to DHPs?  Your best estimate is fine. 
Q16d .  Thinking about your business for the past year from an working hours standpoint, approximately what 


percentage of your installation hours were spent selling or installing DHPs vs. other types of HVAC equipment? 
Base: All respondents, Master Installers, n = 46, other installers, n = 157. 
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Table 13. Ductless Heat Pump Brands Offered 


  Other Installers Master Installers All Installers 


  
Currently 


Offer 
Plan to 
Offer 


Currently 
Offer 


Plan to 
Offer 


Currently 
Offer 


Plan to 
Offer 


Mitsubishi  78%  4%  74%  5%  77%  4% 


Daikin  65%  4%  71%  7%  66%  5% 


Fujitsu  39%  3%  32%  4%  38%  3% 


Panasonic  7%  2%  11%  0%  8%  2% 


Toshiba‐Carrier  5%  2%  11%  7%  7%  3% 


Lennox  9%  1%  6%  0%  8%  0% 


LG  13%  2%  6%  0%  11%  1% 


York  4%  1%  6%  0%  4%  0% 


Sanyo  3%  1%  4%  0%  4%  1% 


Friedrich  3%  1%  2%  2%  3%  1% 


Quietside  0%  0%  2%  0%  0%  0% 


Samsung  2%  1%  2%  0%  2%  1% 


Comfort Aire  1%  0%  2%  0%  1%  0% 


Other  5%  3%  2%  0%  4%  2% 


Don't know  0%  1%  0%  0%  0%  0% 
Q 3. Before we go on, let me first tell you that throughout this interview I'll refer to ductless heat pumps as DHPs. 
Which DHP brands does your firm currently offer to customers? Multiple responses allowed. 
Q 4. Which brands are you planning to offer? Multiple response allowed. 
Base: All respondents, Master Installers, n= 46, other installers, n = 157. 


 
 


Table 14. Northwest Ductless Heat Pump Project Orientation Session Attendance 


  
Other 


Installers 
Master 


Installers 
All 


Installers 


Yes 77% 98% 81% 
No  13% 0% 10% 
Don't know 10% 2% 9% 


Q6. Has anyone at your company attended an Installer Orientation session for the Northwest Ductless Heat Pump 
Project? [IF NECESSARY: This could be either in person or via a webinar] 
Base: All respondents, Master Installers, n= 46, other installers, n = 157. 
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Table 15. Manufacturer DHP Training Attendance 


  
Other 


Installers 
Master 


Installers 
All 


Installers 


0 - 1 26% 2% 21% 
2 - 3 37% 30% 36% 
3 - 5 16% 28% 19% 
5 + 21% 40% 25% 


Q7. About how many of your company’s staff have received manufacturer training on ductless heat pumps? (IF DK 
or REF, ASK:) Can you just give me your best estimate? 
Base: All respondents, Master Installers, n= 46, other installers, n = 157. 
 
 
 


Table 16. Plans to Send Staff to Manufacturer DHP Training 


  
Other 


Installers 
Master 


Installers 
All 


Installers 


Yes 67% 76% 69% 
No  14% 8% 13% 
Don't know 19% 15% 18% 


Q 8. Do you have any plans to send staff to DHP manufacturer training in the next year? 
Base: All respondents, Master Installers, n= 46, other installers, n = 157. 
 


 


Table 17. Likeliness of Attending Contractor Orientation Session 


  
Other 


Installers 
Master 


Installers 
All 


Installers 


Not at all likely 4% NA 4% 
Not very likely 6% NA 6% 
Somewhat likely 42% NA 42% 
Very likely 15% NA 15% 
Extremely likely 23% NA 23% 
Don’t know 10% NA 10% 


Q 69. (If Q 6 = NO) Earlier you said that no one from your company had attended a Contractor Orientation session 
on DHPs. How likely do you think it is that you will have someone attend in the next 12 months? Would you say it 
is: 
Base: Installers that have not attended orientation session, n = 21 
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Table 18. Desired Support 


  
Other 


Installers 
Master 


Installers 
All 


Installers 


Additional support from the utility 51% 63% 54% 
Additional marketing materials/resources 53% 61% 55% 
Additional support from manufacturers 36% 48% 39% 
Additional technical service support from 
distributors 29% 22% 27% 
Other 7% 11% 8% 
None 20% 13% 18% 


Q 61. Which of these other types of support, if any, would be beneficial to you? Do you need ….? Multiple 
responses allowed. 


Base: All respondents, Master Installers, n= 46, other installers, n = 157. 
 
 


Table 19. Main Reasons for Customer Interest 


  
Other 


Installers 
Master 


Installers 
All 


Installers 


Energy efficiency/lower heating costs/lower 
energy bills 78% 98% 83% 
Available rebates 61% 85% 67% 
To replace existing unsatisfactory/failing 
equipment 40% 63% 45% 
Can Heat/Cool a space not served by existing 
heat 53% 61% 55% 
Don't need ducts/furnace/central AC 44% 59% 47% 
Zonal control 44% 57% 47% 
Affordability 32% 50% 36% 
To add cooling (only) to a space 32% 33% 32% 
Want the most current technology 15% 26% 18% 


To add cooling (only) to the whole house 13% 17% 14% 
Other 3% 2% 2% 
Don't know 1% 2% 1% 


Q 62. Based on your experience working with customers, what are the key reasons your customers are initially 
interested in DHPs? Multiple responses allowed. 


Base: All respondents, Master Installers, n= 46, other installers, n = 157. 
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Table 20. Primary Barriers to DHP Sales Among Customers 


  
Other 


Installers 
Master 


Installers 
All 


Installers 


Appearance 62% 88% 68% 
Not visually appealing 48% 62% 51% 
Cost too high 45% 36% 43% 
Requires more than 1 unit 35% 46% 38% 
Don't understand technology 33% 41% 35% 
Effectiveness in cold weather 29% 26% 29% 
Rebates unavailable 16% 22% 17% 
Effectiveness (general) 12% 27% 15% 
Noise 6% 13% 7% 
Lack of interest (reason not stated) 7% 9% 7% 
None 6% 4% 6% 
Challenge to install by oneself 6% 4% 6% 
Improperly installed equipment wastes 
energy 3% 0% 2% 
Other 2% 0% 2% 
Not offered by every installer 1% 2% 2% 
Maintenance 1% 2% 1% 
Don't know 1% 0% 1% 


Q 65. Among the customers that are aware of DHPs before they meet with you, what are the primary perceived 
barriers to DHP sales? Multiple responses allowed. 


Base: All respondents, Master Installers, n= 46, other installers, n = 157. 
 


 


Table 21. Importance of Utility Rebates 


  
Other 


Installers 
Master 


Installers 
All 


Installers 


Not at all important 0% 0% 0% 
Not very important 3% 0% 2% 
Somewhat important 18% 9% 16% 
Very important 29% 22% 27% 
Extremely important 47% 67% 52% 
Rebates not available in my service areas 1% 2% 1% 
Don't know 1% 0% 1% 


Q 66. How important would you say that utility rebates are to residential DHP sales? Would you say they are: 
Base: All respondents, Master Installers, n= 46, other installers, n = 157. 
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Table 22. Importance of Financing 


  
Other 


Installers 
Master 


Installers 
All 


Installers 


Not at all important 1% 0% 1% 
Not very important 17% 3% 13% 
Somewhat important 31% 42% 34% 
Very important 29% 25% 28% 
Extremely important 18% 30% 22% 
Don’t know 3% 0% 2% 


Q 68. How important would you say that financing is to residential DHP sales? Would you say it is: 
Base: All respondents, Master Installers, n= 46, other installers, n = 157. 


 


Table 23. Perceived DHP Advantages 


  
Other 


Installers 
Master 


Installers 
All 


Installers 


More efficient/lower operating costs than other 
heating/cooling types 88% 100% 90% 
Ability to heat and cool 77% 95% 81% 
Save energy 77% 95% 81% 
Don't need furnace/central AC/ducts 79% 91% 81% 
Zonal applications/can heat or cool one room 79% 84% 80% 
Easy to operate 59% 84% 65% 
Lower installation costs than other heating/cooling types 59% 80% 64% 
Improved air quality/filtration 28% 42% 31% 
Other 6% 9% 7% 
Don't know 0% 0% 0% 


Q 53. In your opinion, what advantages do you think DHPs offer your customers? Multiple responses allowed. 
Base: All respondents, Master Installers, n= 46, other installers, n = 157. 
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Table 24. Perceived DHP Disadvantages 


  
Other 


Installers 
Master 


Installers 
All 


Installers 


Appearance 51% 51% 51% 
Hard to locate/place indoor units 32% 29% 31% 
None 17% 28% 19% 
Unfamiliar technology 14% 17% 15% 
Cost - general 22% 17% 21% 
Cost to heat/cool multiple rooms or whole 
home 19% 15% 18% 
Are designed to heat/cool only one room 16% 15% 16% 
Don't work well in cold weather 18% 13% 17% 
Noise 4% 6% 5% 
Other 7% 2% 6% 
Don't know 1% 2% 1% 


Q 54. In your opinion, what are the disadvantages of DHPs? Multiple responses allowed. 
Base: All respondents, Master Installers, n= 46, other installers, n = 157. 


 


Table 25. Responsiveness of Program Staff 


  
Other 


Installers 
Master 


Installers 
All 


Installers 


Not at all responsive 0% 3% 1% 
Not very responsive 0% 0% 0% 
Somewhat responsive 12% 3% 9% 
Very responsive 49% 59% 52% 
Extremely responsive 36% 36% 36% 
Don’t know 3% 0% 2% 


Q 75. How responsive were the Program staff? Would you say they were: 
Base: Installers who called NEEA DHP Program staff, Master Installers, n = 34, other installers, n = 67. 
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Table 26. DHP Recommendations by Application Type 


  
Other 


Installers 
Master 


Installers 
All 


Installers 


Spaces that were previously unheated or are new additions to 
existing homes 93% 100% 95% 
Homes with zonal electric heat 91% 96% 92% 
Homes with wood heat 86% 93% 88% 
Commercial spaces 82% 90% 84% 
Manufactured homes 75% 87% 77% 
Homes with oil heat 73% 85% 76% 
Multifamily homes 71% 83% 74% 
Newly constructed homes 65% 81% 69% 
Homes with gas heat 67% 80% 70% 
Other 6% 11% 8% 


Q 49. Which of the following applications have you recommended a DHP for? 
Base: Installers who called NEEA DHP Program staff, Master Installers, n = 34, other installers, n = 67. 
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APPENDIX H – SURVEY INSTRUMENTS/INTERVIEW GUIDES 


A.1 PARTICIPANT SURVEY 


Key Research Questions: 


Participants 


1 
Where and how did DHP owners learn about the Initiative and DHPs? 


2 
What was the most influential factor in making a decision to install a DHP 
(e.g. rebates, type of messaging, recommendation from a friend, installer, 
utility, etc.)? 


3 
What was the timing of replacement (early vs. emergency) and duration of 
research/pre-contemplation process? 


4 
What is DHP owner satisfaction with their DHP? What are perceived barriers 
or concerns with the technology? 


5 
What were the pre-installation conditions (heat source)? 


6 
Demographics of DHP owners 


 
  


 
Target Audience: 200 DHP owners in Q3 2013- Q1 2014 from CLEAResult’s database. 


 


Hello, my name is __________ calling from Leede Research on behalf of the Northwest Energy 


Efficiency Alliance, or NEEA. 
 
 


(Read if Necessary) NEEA is a non-profit organization that works to accelerate the innovation and 


adoption of energy -efficient products, services and practices in the Northwest region. NEEA is 


supported by, and works in collaboration with, the Bonneville Power Administration and over 100 


Northwest utilities on behalf of more than 12 million energy consumers.  
 
May I speak to_____________? (REPEAT INTRO BEFORE CONTINUING IF NEW  
PERSON COMES TO THE PHONE) I am calling today because our records indicate that you 


installed a Ductless Heat Pump in the past year and we’re conducting an evaluation of the 


Northwest Ductless Heat Pump Project. They’d like to get your feedback on ductless heat pumps 


and use your experiences to help improve the program. Is now a good time? 
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SCREENER: 
 
SCREEN1:   NOT USED 
 
SCREEN2: NOT USED 
 
 
SCREEN3: Our records indicate that you installed a ductless heat pump in your home in 2013 or 
2014. Is this correct? 
 
IF NOT SURE: A ductless heat pump is a type of home heating and cooling system. It is 
sometimes called a “mini-split” system. It’s unique in a couple of ways. First, it does not require 
the use of air ducts, like more common heating and cooling systems. Ductless heat pumps have an 
outdoor compressor unit and one or more indoor air-handling units, called “heads”, linked by a 
refrigerant line. Indoor heads are typically mounted high on an indoor wall or ceiling. If multiple 
indoor heads are installed, each head serves a different heating and cooling zone that can be 
controlled independently. Ductless heat pumps are often used to displace electric resistance 
heating like electric forced air furnaces, baseboards, wall or ceiling units, as well as woodstoves 
and other space heaters.  


1) Yes – unaided [CONTINUE] 
2) Yes – aided [CONTINUE]
3) No [TERMINATE] 
88)      Refused [TERMINATE] 
99)      Don’t know [TERMINATE] 


 
SCREEN4: Do you own your home, or do you rent it?  


1) Own [CONTINUE] 
2) Rent [TERMINATE]
88) Refused [TERMINATE] 
99) Don’t know [TERMINATE] 


 
SCREEN 5: Do you live in this home at least 10 months out of the year?  


1) Yes [CONTINUE]  
2) No [TERMINATE]   
88) Refused [TERMINATE]  
99) Don’t Know [TERMINATE] 


 
 
Terminate: Thank you for your time. Based on your response we do not need you to complete this 
survey at this time. Thank you for your time and consideration. Good-bye. 
 
Awareness Battery 
 
Q1. (NOT USED) 
 
 
Q2. (NOT USED)  
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Q3. How did you first hear about ductless heat pumps? [DO NOT READ CHOICES; CHOOSE 
ONE, THE FIRST PLACE THEY HEARD OF IT. IF “UTILITY” OR “NEWSPAPER,” BE 
SURE TO PROBE FOR WHICH OF THE UTILITY OR NEWPAPER CHOICES BELOW] 


1)  Friend or acquaintance had one 
2) Utility print advertising, bill stuffer  
3) Utility website  
4) Utility marketing  display   
5) Newspaper ad   
6) Newspaper story  
16) Home show  
7) Television ad   
8) Social media   
9) Materials or information from contractor/installer   
10) Internet research  
11) Internet advertising   
12) Retail store display or promotion   
13) Saw one installed or used one in foreign country  
14) There is one in my home – someone else installed it (TERMINATE)  
15) Direct mail 
17) Home improvement television show   
18) At my job 
19) Other customers’ reviews and ratings 
20) The brand name or manufacturer of the equipment 
21) Local celebrity 
22) Advice of a sales person 
  
77) Other (SPECIFY):  


 
 
Q4. Did you hear about it anywhere else? (IF NEEDED: Or learn more about it from another 
source?) (DO NOT READ CHOICES, ACCEPT MULTIPLES. IF “UTILITY” OR 
“NEWSPAPER,” BE SURE TO PROBE FOR WHICH OF THE UTILITY OR NEWPAPER 
CHOICES BELOW) 


1) Friend or acquaintance had one  
2) Utility print advertising, bill stuffer  
3) Utility website   
4) Utility display   
5) Newspaper ad   
6) Newspaper story   
16) Home Show  
7) Television ad   
8) Social media  
9) Materials from contractor/installer   
10) Internet research   
11) Internet advertising   
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12) Retailer display or promotion  
13) Saw one installed or used one in foreign country   
14) There is one in my home – someone else installed it (TERMINATE)  
15) Direct mail 
17) Home improvement television show   
18) At my job  
19) Other customers’ reviews and ratings 
20) The brand name or manufacturer of the equipment 
21) Local celebrity 
22) Advice of a sales person  
77) Other (SPECIFY):  


 
 
Q5. NOT USED 
 
  
Q6. NOT USED 
 
 
Q7. NOT USED 
 
 
Q8. Which information sources, including the one(s) you just mentioned, were especially 
important in your decision to install the ductless heat pump? (DO NOT READ, RECORD 
FIRST 2 MENTIONED) 
 
PROGRAMMER NOTE: ADD INFLUENTIAL SOURCES MENTIONED BELOW TO Q4 IF 
NOT ALREADY RECORDED FOR Q3 OR Q4. 


1) Friend or acquaintance had one  
2) Utility print advertising, bill stuffer   
3) Utility website   
4) Utility display   
5) Newspaper ad  
6) Newspaper story   
16) Home Show  
7) Television ad   
8) Social media  
9) Materials or information from contractor/installer   
10) Internet research   
11) Internet advertising  
12) Retailer display or promotion   
13) Seeing/using one in foreign country 
14) There is one in my home – someone else installed it (TERMINATE)  
15) Direct mail 
17) Home improvement television show   
18) At my job 
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19) Other customers’ reviews and ratings 
20) The brand name or manufacturer of the equipment 
21) Local celebrity 
22) Advice of a sales person 
23) (READ IN Q3 Open Response) 
24) (READ IN Q4 Open Response) 
25) Other 


 
Q9. NOT USED 
 
 
Q10. NOT USED 
 
 
Q11. NOT USED 
 
 
Q12. NOT USED 
 
 
Q13. NOT USED 
 
 
Q14. NOT USED 
 
 
Q15. NOT USED 
 
 
 
Q16. NOT USED 
 
 
Q17. NOT USED 
 
 
Q 18. NOT USED 
 
 
Q19. NOT USED 
 
Q20. NOT USED 
 
 
Q21. NOT USED 
 
 
Q22. NOT USED 
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Q23. NOT USED 
 
 
Q24. NOT USED 


 
 
Q25. NOT USED 
 


 
Q26. NOT USED 
 


Q27. NOT USED 
 


Q28. NOT USED 
 


 
Q29. NOT USED 


 
 
Q30.  How often do you review your electric bill? Would you say it is:  


1) Each month (IF NEEDED: most months) 
2) Every couple of months   
3) Quarterly   
4) Twice each year  
5) Once a year   
6) Never   
77) Other (specify)  
99) Don’t know  
88) Refused 


 
 
Q 31. What heating and cooling source(s) do you have in your home? [DO NOT READ LIST 
UNLESS NECESSARY; DO NOT LIST “FANS”; CHECK ALL THAT APPLY AND 
ANNOTATE “HEAT” OR “COOL” UNDER COLUMN A—PROBE “ANYTHING ELSE?”; 
THEN, IF NECESSARY, GET A FUEL TYPE (COLUMN B) FOR EACH TYPE OF 
HEAT/COOLING MENTIONED; IF COLUMN A = “HEAT” THEN ASK C, IF COLUMN A 
= COOL, THEN ASK D.) 


Q31a.  What type of heat does your home have? (Take all mentioned) 


a.  Forced air furnace 


b.  Baseboards 


c.  Wall heaters 


d.  Electric radiant heat 


e.  Wood heat 
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f.  Ductless heat pump 


g.  Space heaters 


h.  Kerosene or oil 


i.  Propane 


j.  Heat pump, not ductless 


o.  None 


p.  Other 


 


31b.  What type of fuel does your heating system use? (Pick fuel for each item mentioned) 


a. Electricity 


b. Propane 


c. Kerosene 


d. Oil 


e. Natural Gas 


f. Wood 


g. Other: (Please Specify)    


 


31c.  Which is your home’s primary heating system? (If only 1 response in 31a.skip to 31d.) 


a.  Forced air furnace 


b.  Baseboards 


c.  Wall heaters  


d.  Electric radiant heat 


e.  Wood heat 


f.  Ductless heat pump 


g.  Space heaters 


h.  Kerosene or oil 


i.  Propane 


j.  Heat pump, not ductless 


o.  None 


p.  Other 


 


31d. What type of cooling does your home have? (Accept all mentioned) 


k.  Central/whole house AC 


l.  Window air conditioner 


m.  Portable air conditioner (not fan) 


n.  Evaporative/swamp cooler 
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o.  None 


p.  Other 


 


31e.   Which is your home’s primary cooling system?  (If only 1 response in 31d please skip to 


Q32) 


 k.  Central/whole house AC 


l.  Window air conditioner 


m.  Portable air conditioner (not fan) 


n.  Evaporative/swamp cooler 


o.  None 


p.  Other 


 
Motivations Battery 


 
Now, I would like to ask you some questions about your reasons for purchasing a ductless heat 
pump. 


 
Q32. What initially interested you in the ductless heat pump? [DO NOT READ, PROBE TO 
CODE, CHECK ALL THAT APPLY]  


1) Needed heating/AC, had no ducts  
2) Needed additional or supplemental heating/AC   
3) Existing heating was not working well enough  
4) Existing heating was broken   
5) Wanted to add cooling   
6) Wanted to be more energy efficient  
7) Wanted to save money 
8) Not comfortable in home/wanted to improve home comfort   
9) Other, (please specify)__________________________  


 
 


Q33. Please rate how important each of the following factors was in your decision to purchase a 
ductless heat pump, were 1 is not at all important, and 10 is very important: 


How important was… 1 2 3 4 5 6 7 8 9 10


a. The potential for more comfort offered by the 
ductless heat pump      


  


b. The cost of the ductless heat pump, including any 
incentives or rebates      


  


c. The potentially cheaper operating costs of the 
ductless heat pump compared to your previous 
heating/cooling system 


     
  


d. The cooling capability of the ductless heat pump      
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e. The ability to install heating or cooling equipment 
without needing to install ducts      


  


f. The ability to heat or cool different areas of the house 
independently       


  


g. The smaller size compared to other primary heating 
systems      


  


h. The up to two times greater energy efficiency of 
other primary heating systems      


  


i. The ability to have more direct user control over 
temperature      


  


j. The potential to save 25% - 50% on your energy bills      
  


k. The reduction in indoor air pollution      
  


l. The increased durability and longer life compared to 
other primary heating systems      


  


m. The increased safety compared to some other types of 
heating      


  


n. The easier installation compared to standard primary 
heating systems      


  


o. The “smart” or advanced technology offered by 
DHPs      


  


 
 
 
Q34.  NOT USED 
 
Q35. How did you gather information about the ductless heat pump before you made your 
purchase? [DO NOT READ; CHECK ALL THAT APPLY] 


1) Internet/online  
2) Contractor provided materials   
3) Spoke to the contractor  
4) Spoke to someone who already had a ductless heat pump installed   
5) Did not look for any information    
6) Utility provided information  
7) Other customer reviews   
8) Home Show  
9) Retail store salesperson  
10) Talk to friends and/or neighbors  
11) Other, please specify: ___________________  


 
 
Q36. Was there anything you were concerned about when you were considering a ductless heat 
pump? [DO NOT READ; CHECK ALL THAT APPLY] 


1) No concerns (DO NOT ASK Q37 FOR THIS ITEM)  
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2) Appearance  
3) Capability/functionality – general   
4) Capability/functionality – cold weather   
5) Cost (DO NOT ASK Q37 FOR THIS ITEM)   
6) Noise  
7) Maintenance needs   
8) Equipment warranty   
9) Manufacturer customer service/support  
10) Expense 
11) Challenge to install yourself 
12) Are not offered by every contractor 
13) Are an unfamiliar technology 
14) Improperly installed equipment may waste energy  
15) Other, please specify:____________________________  


 
 
Q37. [ASK FOR EACH ITEM MENTIONED IN Q36:] Now that you have it installed, is 
(Q36 ANSWER) a problem?__________________________ 
 
 Yes 
 No 
 DK/NA 
 
 Q37a. (If Yes)  What problem do you have? 
    (Open Response) 


 


 
Q38. What was the amount of the rebate or incentive you received from your local utility? Your 
best guess is fine. (NOTE: WE’RE ONLY INTERESTED IN REBATES/INCENTIVES FROM 
THEIR LOCAL UTILITY, NOT REBATES/INCENTIVES/TAX CREDITS FROM OTHER 
SOURCES.) 
Record REBATE ___________________ [77=Didn’t receive rebate; Don’t Know = 99, Refused = 88] 
 
 
 
Q39. (IF Q38=88888, SAY:) Would you say it was:  


1) Under $500  
2) $500 to $1000, or   
3) More than $1000   
99) Don’t know) 
88. (Refused) 


 
 
Q40. [SKIP IF Q38=77777,99999 OR Q39=88,99] How important was the rebate you received to 
your decision to purchase the ductless heat pump? Would you say it was:  


5) Extremely important 
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4) Very important 
3) Neither important or unimportant  
2) Not very important  
1) Not at all important  88. (Don’t know) 
99. (Don’t Know) 
88. (Refused) 


 
Q41. Did you finance your DHP through any of the following sources?  
 [READ 1-3, ALLOW MULTIPLES]  


1) Local bank or credit union  
2) Utility company   
3) Installation contractor   
4) Other, specify  
5) (No, did not use a loan)  
99. (Don’t Know) 
88. (Refused) 


 
 
Q42. Whose idea was it to install a ductless heat pump – someone in your home, a contractor,  
or someone else?  


1) Someone in home  
2) Contractor   
3) Other: _______________  
4) Don’t know  


 
Q43.) How many different installation contractors did you get cost estimates from?  


1) 1  
2) 2   
3) 3   
4) 4  
5) More than 4   
6) Installed it myself (skip to 44a)  
7) Installation arranged & paid for by another party/program (skip to 44a)  
8) Don’t know  
9) Refused  


 
 
Q44. What were the main reasons you chose the installation contractor you did? (DO 
NOT READ, ACCEPT MULTIPLES)  


1) Offered the lowest cost  
2) Offered an acceptable cost   
3) They were very experienced with DHPs   
4) Have used contractor before/satisfied with past work  
5) Liked their presentation/customer service   
6) Are local/close by   
7) Could install DHP quickly  
8) Are on goingductless.com website   
9) Are on utility list of preferred contractors   
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10) Trust the contractor   
11) Good company reputation  
12) They were the only company that carries DHPs 
13) Other   
14) Don’t know  


 


Q44a. What were the main reasons you chose to do the install yourself or why the install was 
arranged & paid for by another party/program? (DO NOT READ, ACCEPT MULTIPLES)  


 (Open Response, Accept Multiple answers) 
 


Q44b. On a scale of one to 10, where one is “very easy” and ten is “very difficult,” how would 
you describe the process of installing a DHP in your home? 


 
Very Easy       Very Difficult 
1 2 3 4 5 6 7 8 9 10 


 
 
 
Q45. What heat sources did you have before you installed the ductless heat pump? [DO 
NOT READ LIST UNLESS NECESSARY; CHECK ALL THAT APPLY—PROBE 
“ANYTHING ELSE?”; IF APPROPRIATE, GET FUEL (B) FOR EACH HEAT TYPE; 
DO ASK C FOR EACH HEAT TYPE IN “A.” ITEMS D AND E ARE BOTH ONE 
ANSWER ONLY) 
 
 
Q45 a. What type of heat did your home have? (Take all mentioned) 


a.  Forced air furnace 
b.  Baseboards 
c.  Wall heaters 
d.  Electric radiant heat 
e.  Wood heat 
f.  Ductless heat pump 
g.  Space heaters 
h.  Kerosene or oil 
i.  Propane 
j.  Heat pump, not ductless 
o.  None 
p.  Other 


 
Q45b.  What type of fuel did your heating system use? (Pick fuel for each item mentioned) 


a. Electricity 
b. Propane 
c. Kerosene 
d. Oil 
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e. Natural Gas 
f. Wood 
g. Other: (Please Specify)    


 
Q45c.  Do you still use that heating system? 
  Yes 
  No 
  DK/NA 
 
 
Q45d.   Which is your home’s primary heating system now?  


a.  Forced air furnace 
b.  Baseboards 
c.  Wall heaters  
d.  Electric radiant heat 
e.  Wood heat 
f.  Ductless heat pump 
g.  Space heaters 
h.  Kerosene or oil 
i.  Propane 
j.  Heat pump, not ductless 
o.  None 
p.  Other 


 
 
Q46. NOT USED 
 
 
 
Q47. Did you have any cooling equipment before you purchased the ductless heat pump?  
 


01 Yes 
02 No 
03 Don’t know 


 
 
Q47a. (ASK IF Q47=01) What kind of cooling equipment did you have? [DO NOT READ; 
CHECK ALL THAT APPLY; DON’T RECORD “FANS.”]  


1) None  
2) Window/Room AC   
3) Central/Full house AC  
4) Portable AC (and not Window AC)   
5) Evaporative/Swamp cooler   
6) Other:_____________  
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Q48. [IF Q47 > 1] Do you still use this other cooling equipment? (For each Q47 record) 
 


1) Yes   
2) No  
3) Don’t Know  


 
 
Q49. Since you purchased the ductless heat pump, have you purchased any additional heating 
or cooling equipment (If needed: space heaters, window ACs)? This would include additional 
indoor ductless heat pump room units added after your original installation. 


1) Yes  
2) No  
3) Don’t Know  


 
Q50. (If Q49 = YES) What did you purchase? [DO NOT READ; CHECK ALL THAT APPLY]  


1) Furnace  
2) Baseboard heating   
3) Wall heaters   
4) Electric radiant heat   
5) Space heater  
6) Wood heat   
7) Kerosene or oil heat   
8) Central/full house AC   
9) Window AC  
10) Portable AC   
11) Evaporative/Swamp cooler   
12) ductless heat pump – heating and cooling  
13) ductless heat pump – cooling only   
14) Other (SPECIFY)   
15) Don’t know  


 
 
DHP Experience Battery 
 
Next, I’d like to ask about your experiences using your ductless heat pump. 
 
Q51. We understand that you had [# Indoor Units – from sample data] ductless heat pumps 
installed inside your house. Is this correct?  


1) Yes  
2) No   
3) Don’t know  


 
 
Q52_1. (If Q51 = NO) How many ductless heat pump units do you have installed inside your 
house?  


# 
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Q52_2. In which room in your house is that/each of those unit(s) installed? (READ ROOMS IF 
NECESSARY) (CHECK ALL THAT APPLY) 
 


1) Kitchen (with or without dining area)  
2) Dining room (formal)  
3) Family room  
4) A Bathroom  
5) A Bedroom  
6) Office or study  
7) Entertainment or rec room  
8) Garage  
9) Detached living unit (e.g., “accessory “ or “grandparents unit”)  
10) Basement  
11) Living Room 


 
 
Q53.  NOT USED 
 
Q54. Since it was installed, have you used the ductless heat pump for: (READ CHOICES)  


1) Heating  
2) Cooling, or   
3) Both  


 
 
Q55. Has the ductless heat pump ever been unable to meet your heating or cooling needs?  


1) Yes, heating  
2) Yes, cooling  
3) Yes, both   
4) No  


 
Q55a. (IF Q55= 1,2 or 3) Please describe the problems you have experienced.  


(RECORD DETAILS)  ________________________________ 


 
Q56.   NOT USED 
 
 
Q57. When you purchased your ductless heat pump, what was the coldest outside air 
temperature you expected it to perform well at?  
 
Record COLDEST TEMP in Fahrenheit degrees ___________________, or 99. Don’t know/had no 
expectation 
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Q58. (IF COLDEST TEMP GIVEN) And where did you get that information? (DO NOT 
READ, ALLOW MULTIPLES) 
  


1) Manufacturer product literature/owner’s manual  
2) Print information from installer (not produced by manufacturer)  
3) Conversation with installer   
4) Information from utility   
5) Information from retail store   
6) Experience of friends or family  
7) Internet information  
8) Other; Specify 
9) Don’t know  


 
 
Q59. NOT USED 
 
Q60. How many times, if ever, have you or someone else cleaned the filter in your ductless heat 
pump?  


1) Never cleaned  
2) Once   
3) Twice   
4) 3 times  
5) 4 times   
6) 5 times   
7) 6 times  
8) More than 6 times   
9) Other (SPECIFY)   
10) Don’t know  


 
 
Q61. (If Q60 = 1) Why haven’t you cleaned the filter? (DO NOT READ, ACCEPT MULTIPLES)  


1) It’s too new, haven’t had to yet  
2) Not sure how   
3) Too difficult  
4) Just haven’t gotten around to it   
5) Forgot to   
6) Need to find someone to do it  
7) Other; specify ______________  
8) Don’t know  


 
 
Q62. Did you receive a homeowner operations guide for the ductless heat pump that was 
installed? 


1) Yes  
2) No   
3) Don’t know  
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Q63. (IF Q62 = YES) Have you ever referred to the guide after the unit was initially installed?  


1) Yes  
2) No  
3) Don’t know  


 
Q64. Have you programmed your ductless heat pump to automatically adjust the temperature 
throughout the day, or do you usually adjust the temperature setting manually?  


1) Manual  
2) Automatic/programmed  
3) Mixed   
4) Don’t know  


 
 
Q65. (IF Q64 = AUTOMATIC) To maximize energy savings, some people program their 
ductless heat pump to be the primary source of heating or cooling so there is no overlap at all 
with any other heating or cooling equipment in the house. Have you done this in your house? 


1) Yes  
2) No   
3) Don’t know  


 
 
Satisfaction Battery 


 
 
Q66. Please rate your satisfaction with the following aspects on a 5-point scale, where 1 means  
“very dissatisfied” and 5 means “very satisfied”: 


 
How satisfied are you with …. 1 2 3 4 5 DK 


 


A. the sound level of the indoor unit 1 2 3 4 5 9 
 


B. your electricity bill since installing the ductless heat
1 2 3 4 5 9 


 


pump 
 


C. the heating 1 2 3 4 5 9 
 


D. the cooling 1 2 3 4 5 9 
 


E. the maintenance required 1 2 3 4 5 9 
 


F. the appearance of the indoor unit 1 2 3 4 5 9 
 


G. And what is your overall satisfaction rating? 1 2 3 4 5 9 
 


 
 
Q67. Some people say that after a while they no longer even notice the ductless heat pump unit 
on their wall. Is this true for you? 


1) Yes  
2) No   
3) Don’t know  
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Q68. (IF Q67 = YES) How long after you installed it would you say you stopped noticing it, 
in terms of days, weeks or months? 


Record answer: _________________  
99) Don’t Know 


 
Q69.   NOT USED 
 
Q69a. What do you consider to be the top three benefits of your DHP, other than energy 
savings?   (DO NOT READ) 


1 Increased comfort 
2 improved air quality 
3 quiet operation 
4 reliable operation 
5 safe to use (as in no more fire hazards) 
6 better for the environment 
7 easy to use 
8 Other (specify)__________________ 


 
 
Q70. Have you, or would you, recommend the ductless heat pump to a friend, colleague or 
family member?  


1) Yes, have recommended 
2) I have not yet, but would recommend  
3) No, I would not recommend  
4) Don’t know  


 
 
Q71. [IF Q70 = 1 or 2] What are some of the reasons you recommend it? (DO NOT READ, 
ACCEPT MULTIPLES) 


1)  Lower energy bills 
9. Energy efficiency   
10. It’s quiet   
2) Improved heating comfort   
3) Improved cooling comfort  
4) Equipment cost is reasonable   
5) Appearance is good/acceptable   
6) Good for the environment   
7) Operates reliably  
8) Requires little maintenance   
77) Other, please specify:____________________________ 


 
Q72. Thinking back over the entire experience with your DHP and the buying process - is there 
anything you would change? 


1. Yes (SPECIFY)  
2. No  
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Demographics Battery 
 
The following questions are for classification purposes only. All your answers will be kept 
confidential. 
 
Q73. How important is it for you to have an energy-efficient home? Would you say it is: 
(READ LIST)? 


4) Very important 
3) Somewhat important 
2) A little important  
1) Not at all important  
99) Don’t know 


 
 
Q74.  NOT USED 
 
 
Q75. I’m going to read a list of energy efficient equipment you may have in your home. For each 
item, please tell me if you’ve installed this type of equipment within the last two years. In the last 
two years, have you installed any….? (READ EACH ITEM AND GET A “YES” OR “NO” 
BEFORE READING THE NEXT ITEM; ACCEPT MULTIPLES) 
 


1. Compact fluorescent lights, or CFLs 
2. Efficient fluorescent tube lighting such as T8s or T5s 
3. LED lighting 
4. Insulation 
5. An energy efficient water heater 
6. An energy efficient clothes washer 
7. An energy efficient clothes dryer 
8. An energy efficient refrigerator or freezer 
9. An energy efficient dishwasher 
10. An energy efficient furnace 


 
 
 
Q76. Now I’d like you to think about how quickly you, personally, adopt new technology. Which 
of the following do you think best describes you? (READ; ONE ANSWER ONLY?) 


1) I am the first among my friends to purchase new technology  
2) I purchase new technology sooner than most of my friends   
3) I am typically in the middle of the group when purchasing new technology   
4) I purchase new technology after most of my friends have purchased it  
5) I am one of the last people to purchase new technology   
8. Don’t know   
9. Refused  
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Q77. What year was your home built? 
 


ENTER HOMEYEAR: ____________ 
 


If not sure, would you say:  
1) 2006 or later  
2) 2000 - 2005   
3) 1990 - 1999   
4) 1980 - 1989  
5) 1970 – 1979  
6) 1960 - 1969  
7) earlier than 1960   
88) Refused  
99) Don’t know 


 
 
Q78. Not Used 
 
Q79. Which of the following best describes your age range? (READ LIST)  


1) 18 to 24  
2) 25 to 34   
3) 35 to 44   
4) 45 to 54  
5) 55 to 64   
6) 65 and over   
88) Refused   
99) Don’t know  


 
Q80. Which of the following best describes your educational background?  


1) Less than high school 
2) High school or GED  
3) Some college   
4) Technical College (2 year degree)   
5) 4 Year college  
6) Graduate degree   
88) Refused  
99) Don’t know 


 
 
Q81. Which of the following categories best represents your approximate annual household 
income from all sources in 2014, before taxes?  


1) < 40,000  
2) Between 40 and 60,000  
3) Between 60 and 80,000   
4) Between 80 and 120,000   
5) Over 120,000   
88) Refused  
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99) Don’t know 


 
Q82. Which of the following ethnicities would you say describe you? Please tell me all that 
apply. (READ ALL, ACCEPT MULTIPLES) 


1) White  
2) Black or African American   
3) American Indian or Alaska Native   
4) Asian   
5) Native Hawaiian or Other Pacific Islander  
6) Hispanic or Latino   
7) Other, Specify  
88) Refused  
99) Don’t know 


 
 
Q83. For verification purposes only, may I have your name?  


1)  Name: __________________________________ 
88) Refused  
99) Don’t know 


 
 
Q84. [Interviewer: Record Gender.]  


1) Male  
2) Female   
99) Don’t know  


 
 
 
Those are all the questions I have for you. Thank you very much for your time and sharing this 


information! 
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A.2 INSTALLER SURVEY 


Key Research Questions: 
 


Master Installers 


1 
When did installers begin offering DHPs as a part of their business’ product mix and 
why? How many types of DHPs do they currently offer?  What percentage of their 
business is dedicated to DHP vs. other technologies? 


2 


How has the program been valuable to installers’ businesses? Are there ways in which 
the program could assist in making DHPs a more viable product option?  Are installers 
aware of the work NEEA is doing with manufacturers and distributors to promote 
DHPs? 


3 
How do installers market and promote DHPs? Do they use NEEA messaging/marketing 
pieces? 


4 
What is customers’ awareness and perception of DHPs? How do customers benefit 
from DHPs? How do installers benefit from the program?  


5 
How satisfied are installers with the DHP program?  


6 
How are costs changing for DHP’s? What are the most common installation 
configurations, manufacturer/brand installed? 
 


7 
How have installations changed since the launch of the Initiative ? Has the market 
shifted in the way predicted during the last market progress evaluation if yes, what is 
the primary cause for that shift, if no, what was the barrier?  


8 
How will the market change in the next two years, the next five years? 


All Other Installers 


1 
Do installers offer DHPs as a part of their business’ product mix? Why/why not? How 
many types of DHPs do they offer?  What percentage of their business is dedicated to 
DHP vs other technologies? 


2 
What challenges do the installers face in offering DHPs to their customers? Do 
customers request this information? How could challenges be overcome? 


3 
Are installers, broadly, aware of NEEA’s DHP program?  


4 
What is installer perception of demand? Do installers need training? 


 


Target Audience:  40 Master HVAC contractors, and 180 other HVAC contractors 


 


INTRODUCTION: 
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INTRO: 
 
Hi, my name is __________ calling from LEEDE Research on behalf of the Northwest 
Energy Efficiency Alliance, also known as NEEA (KNEE-AH) – and the Northwest Ductless 
Heat Pump Project. The DHP Project is working to support businesses that sell DHPs by 
providing incentives, including customer rebates, targeting at growing the market for the 
technology. We’re calling businesses that have been involved with the program in the past 
to gain insight into their experiences. 
 
I would like to talk with a sales manager or the person who is most knowledgeable about 
your firm’s sales of residential HVAC equipment, especially ductless heat pumps. Who 
would I need to speak with? GET REFERRAL TO CORRECT PERSON. 
________________________________ 
 
1 CORRECT PERSON IS AVAILABLE ( CONTINUE) 
2 CORRECT PERSON IS NOT AVAILABLE ( SCHEDULE CALL BACK) 
 
 


ALL, when right person is on the line: 
 
INTRO2: 
Hi, my name is _________ calling from LEEDE Research on behalf of the NEEA (KNEE-
AH). NEEA is conducting an evaluation of the Northwest Ductless Heat Pump Project. The 
DHP Project is working to support businesses that sell DHPs by providing incentives, 
including customer rebates, targeting at growing the market for the technology. We’re 
calling businesses that have been involved with the program in the past to gain insight into 
their experiences. I would like to ask about your firm’s experiences with ductless heat pumps. 
Is this a good time? [IF ASKED: TELL RESPONDENT IT WILL TAKE ABOUT 15 
MINUTES DEPENDING ON THEIR ANSWERS] 
 
1 YES (CONTINUE) 
 


2 NO ( SCHEDULE CALL BACK) 
 


9 REFUSED ( THANK AND TERMINATE, RECORD AS RF.INTRO3) 
INSTALLER BACKGROUND 
 
Q 1. Does your company actually install ductless heat pumps, also known as DHPs or mini-
splits, or do you just supply them for others to install? 
 
1 YES, DO INSTALLS ( CONTINUE) 
2 NO, DO NOT INSTALL ( THANK AND TERMINATE, RECORD AS NQ.Q1) 
8 DON’T KNOW ( THANK AND TERMINATE, RECORD AS 
DK.Q1 ) 
9 REFUSED ( THANK AND TERMINATE, RECORD AS RF.Q1) 
 
 
 


Q 2. Most of the electric utilities in this region offer incentives for qualifying residential 
ductless heat pumps and participate in the Northwest Ductless Heat Pump Project. Are 
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you familiar with this Initiative? 
 
1 YES  
2 NO 
8 DON’T KNOW  


 
 
 


Q 3. Before we go on, let me first tell you that throughout this interview I'll refer to ductless 
heat pumps as DHPs. Which DHP brands does your firm currently offer to customers? 
(DO NOT READ LIST, ACCEPT MULTIPLE ANSWERS) 


 
01 COMFORT AIRE 
02 DAIKIN 
03 FRIEDRICH  
04 FUJITSU 
05 LENNOX  
06 LG 
07 MITSUBISHI  
08 PANASONIC  
09 QUIETSIDE  
10 SAMSUNG  
11 SANYO 
12 TOSHIBA-CARRIER  
13 YORK 
77 OTHER (SPECIFY): 


_____________  
88 DON’T KNOW 
99 REFUSED 
 
[SKIP IF Q3=88,99] 
Q 4. Are you planning to offer any other DHP brands in the next 12 months? 


1) Yes 
2) No 
3) DK/NA 


 
(IF YES:) Which brands are you planning to offer? (DO NOT READ LIST, ACCEPT 


MULTIPLE ANSWERS) 
 
01 COMFORT AIRE  
02 DAIKIN 
03 FRIEDRICH  
04 FUJITSU 
05 LENNOX  
06 LG 
07 MITSUBISHI  
08 PANASONIC  
09 QUIETSIDE  
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10 SAMSUNG 
11 SANYO 
12 TOSHIBA-CARRIER  
13 YORK 
77 OTHER (SPECIFY): 


_____________  
88          DON’T KNOW 
99 REFUSED 
 
 
Q 5. How many people are employed by your firm at this, your current, location? 
 
[ONLY IF NEEDED:] Please count part time staff as .5. [BEFORE ACCEPTING A 
DON’T KNOW/REFUSED ASK FOR THE RESPONDENT’S BEST ESTIMATE. 
ROUND UP TO WHOLE NUMBER] 
 
_____ 88888=DK 9999=REFUSED 
 
 
 
Q 6. Has anyone at your company attended an Installer Orientation session for the 
Northwest Ductless Heat Pump Project? [IF NECESSARY: This could be either in person or 
via a webinar] 


 
1 YES  
2 NO 
8 DON’T KNOW  
9 REFUSED 


 
 
 
Q 7. About how many of your company’s staff have received manufacturer training on 
ductless heat pumps? (IF DK or REF, ASK:) Can you just give me your best estimate? 
 
_____ 8888=DON’T KNOW 9999=REFUSED 
 
 
 
Q 8. Do you have any plans to send staff to DHP manufacturer training in the next year? 
 
1 YES  
2 NO 
8 DON’T KNOW  
9            REFUSED 
 
 
Q 9. In what states does your firm install residential HVAC equipment? [MARK all that apply] 
 
1 Washington  
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2 Oregon 
 


3 Idaho 
4 Montana 
8 DON’T KNOW (SKIP TO Q 16a)  
9 REFUSED (SKIP TO Q 16a) 
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Q 10. [IF Q 9 =1 ASK:] In which Washington counties do you do the majority of your 
residential HVAC work? (DO NOT READ, ACCEPT UP TO FIVE, PROMPT FOR TOP 
FIVE IF WORKING IN MANY AREAS) (IF RESPONDENT DOES NOT KNOW 
COUNTIES, PROMPT FOR CITIES and write in OTHER) 
 
 
 


53001 ADAMS COUNTY 
 
53003 ASOTIN COUNTY 
 
53005 BENTON COUNTY 
 
53007 CHELAN COUNTY 
 
53009 CLALLAM COUNTY 
 
53011 CLARK COUNTY 
 
53013 COLUMBIA COUNTY 
 
53015 COWLITZ COUNTY 
 
53017 DOUGLAS COUNTY 
 
53019 FERRY COUNTY 
 
53021 FRANKLIN COUNTY 
 
53023 GARFIELD COUNTY 
 
53025 GRANT COUNTY 
 
53027 GRAYS HARBOR 
COUNTY 


53029 ISLAND COUNTY 
 
53031 JEFFERSON COUNTY 
 
53033 KING COUNTY 
 
53035 KITSAP COUNTY 
 
53037 KITTITAS COUNTY 
 
53039 KLICKITAT COUNTY 
 
53041 LEWIS COUNTY 
 
53043 LINCOLN COUNTY 
 
53045 MASON COUNTY 
 
53047 OKANOGAN COUNTY 
 
53049 PACIFIC COUNTY 
 
53051 PEND OREILLE 
COUNTY 
 
53053 PIERCE COUNTY 
 
53055 SAN JUAN COUNTY 


53057 SKAGIT COUNTY 
 
53059 SKAMANIA COUNTY 
 
53061 SNOHOMISH COUNTY 
 
53063 SPOKANE COUNTY 
 
53065 STEVENS COUNTY 
 
53067 THURSTON COUNTY 
 
53069 WAHKIAKUM COUNTY 
 
53071 WALLA WALLA COUNTY 
 
53073 WHATCOM COUNTY 
 
53075 WHITMAN COUNTY 
 
53077 YAKIMA COUNTY 
 
77777 OTHER 
(SPECIFY) (Prompt 
for cities or regions 
(around cities) if 
respondent does not 
know counties) 
 
88888 DON’T KNOW  
 
99999 REFUSED 
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Q 11. [IF Q 9 =2 ASK:] In which Oregon counties do you do the majority of your residential 
HVAC work? (DO NOT READ, ACCEPT UP TO FIVE, PROMPT FOR TOP FIVE IF 
WORKING IN MANY AREAS) (IF RESPONDENT DOES NOT KNOW COUNTIES, 
PROMPT FOR CITIES and write in OTHER) 
 
 
 
41001 BAKER COUNTY 
 
41003 BENTON COUNTY 
 
41005 CLACKAMAS 
COUNTY 
 
41007 CLATSOP COUNTY 
 
41009 COLUMBIA COUNTY 
 
41011 COOS COUNTY 
 
41013 CROOK COUNTY 
 
41015 CURRY COUNTY 
 
41017 DESCHUTES COUNTY 
 
41019 DOUGLAS COUNTY 
 
41021 GILLIAM COUNTY 
 
41023 GRANT COUNT 
 
41025 HARNEY COUNTY 
 
41027 HOOD RIVER 
COUNTY 
 
41029 JACKSON COUNTY 
 
41031 JEFFERSON COUNTY 
 
41033 JOSEPHINE COUNTY 
 
41035 KLAMATH COUNTY 
 
41037 LAKE COUNTY 
 
41039 LANE COUNTY 
 
41041 LINCOLN COUNTY 


41043 LINN COUNTY 
 
41045 MALHEUR 
COUNTY 
 
41047 MARION COUNTY 
 
41049 MORROW COUNTY 
 
41051 MULTNOMAH 
COUNTY 
 
41053 POLK COUNTY 
 
41055 SHERMAN 
COUNTY 
 
41057 TILLAMOOK 
COUNTY 
 
41059 UMATILLA 
COUNTY 
 
41061 UNION COUNTY 
 
41063 WALLOWA 
COUNTY 
 
41065 WASCO COUNTY 
 
41067 WASHINGTON 
COUNTY 
 
41069 WHEELER 
COUNTY 
 
41071 YAMHILL COUNTY 
 
77777   
OTHER 
(SPECIFY) 
(Prompt for 
cities or 
regions 
(around cities) 
if respondent 
does not know 


counties) 
 
 
88888 DON’T KNOW 
 
99999 REFUSED 
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Q 12. [IF Q 9 =3 ASK:] In which Idaho counties do you do the majority of your residential HVAC 
work? (DO NOT READ, ACCEPT UP TO FIVE, PROMPT FOR TOP FIVE IF WORKING IN 
MANY AREAS) (IF RESPONDENT DOES NOT KNOW COUNTIES, PROMPT FOR CITIES 
and write in OTHER) 
 
16001 ADA COUNTY 
 
16003 ADAMS COUNTY 
 
16005 BANNOCK COUNTY 
 
16007 BEAR LAKE COUNTY 
 
16009 BENEWAH COUNTY 
 
16011 BINGHAM COUNTY 
 
16013 BLAINE COUNTY 
 
16015 BOISE COUNTY 
 
16017 BONNER COUNTY 
 
16019 BONNEVILLE 
COUNTY 
 
16021 BOUNDARY COUNTY 
 
16023 BUTTE COUNTY 
 
16025 CAMAS COUNTY 
 
16027 CANYON COUNTY 
 
16029 CARIBOU COUNTY 


16031 CASSIA COUNTY 
 
16033 CLARK COUNTY 
 
16035 CLEARWATER 
COUNTY 
 
16037 CUSTER COUNTY 
 
16039 ELMORE COUNTY 
 
16041 FRANKLIN COUNTY 
 
16043 FREMONT COUNTY 
 
16045 GEM COUNTY 
 
16047 GOODING COUNTY 
 
16049 IDAHO COUNTY 
 
16051 JEFFERSON COUNTY 
 
16053 JEROME COUNTY 
 
16055 KOOTENAI COUNTY 
 
16057 LATAH COUNTY 
 
16059 LEMHI COUNTY 


16061 LEWIS COUNTY 
 
16063 LINCOLN COUNTY 
 
16065 MADISON COUNTY 
 
16067 MINIDOKA COUNTY 
 
16069 NEZ PERCE COUNTY 
 
16071 ONEIDA COUNTY 
 
16073 OWYHEE COUNTY 
 
16075 PAYETTE COUNTY 
 
16077 POWER COUNTY 
 
16079 SHOSHONE COUNTY 
 
16081 TETON COUNTY 
 
16083 TWIN FALLS COUNTY 
 
16085 VALLEY COUNTY 
 
16087 WASHINGTON COUNTY 
 
77777 OTHER 
(SPECIFY) (Prompt 
for cities or regions 
(around cities) if 
respondent does not 
know counties) 
 
88888 DON’T 
KNOW  
 
99999 REFUSE
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Q 13. [IF Q 9 = 4 ASK:] In which Montana counties do you do the majority of your residential 
HVAC work? (DO NOT READ, ACCEPT UP TO FIVE, PROMPT FOR TOP FIVE IF 
WORKING IN MANY AREAS) (IF RESPONDENT DOES NOT KNOW COUNTIES, 
PROMPT FOR CITIES and write in OTHER) 
 
30001 BEAVERHEAD COUNTY 
 
30003 BIG HORN COUNTY 
 
30005 BLAINE COUNTY 
 
30007 BROADWATER COUNTY 
 
30009 CARBON COUNTY 
 
30011 CARTER COUNTY 
 
30013 CASCADE COUNTY 
 
30015 CHOUTEAU COUNTY 
 
30017 CUSTER COUNTY 
 
30019 DANIELS COUNTY 
 
30021 DAWSON COUNTY 
 
30023 DEER LODGE COUNTY 
 
30025 FALLON COUNTY 
 
30027 FERGUS COUNTY 
 
30029 FLATHEAD COUNTY 
 
30031 GALLATIN COUNTY 
 
30033 GARFIELD COUNTY 
 
30035 GLACIER COUNTY 
 
30037 GOLDEN VALLEY COUNTY 
 
30039 GRANITE COUNTY 
 
30041 HILL COUNTY 
 
30043 JEFFERSON COUNTY 
 
30045 JUDITH BASIN COUNTY 
 
30047 LAKE COUNTY 
 
30049 LEWIS AND CLARK 


COUNTY 30051 LIBERTY COUNTY 
 
30053 LINCOLN COUNTY 
 
30055 MCCONE COUNTY 
 
30057 MADISON COUNTY 
 
30059 MEAGHER COUNTY 
 
30061 MINERAL COUNTY 
 
30063 MISSOULA COUNTY 
 
30065 MUSSELSHELL COUNTY 
 
30067 PARK COUNTY 
 
30069 PETROLEUM COUNTY 
 
30071 PHILLIPS COUNTY 
 
30073 PONDERA COUNTY 
 
30075 POWDER RIVER COUNTY 
 
30077 POWELL COUNTY 
 
30079 PRAIRIE COUNTY 
 
30081 RAVALLI COUNTY 
 
30083 RICHLAND COUNTY 
 
30085 ROOSEVELT COUNTY 
 
30087 ROSEBUD COUNTY 
 
30089 SANDERS COUNTY 
 
30091 SHERIDAN COUNTY 
 
30093 SILVER BOW COUNTY 
 
30095 STILLWATER COUNTY 
 
30097 SWEET GRASS COUNTY 
 
30099 TETON COUNTY 
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30101 TOOLE COUNTY 
 
30103 TREASURE COUNTY 
 
30105 VALLEY COUNTY 
 
30107 WHEATLAND COUNTY 
 


30109 WIBAUX COUNTY 
 
30111 YELLOWSTONE 
COUNTY 
 
77777 OTHER 
(SPECIFY) 
(Prompt for cities or 


regions (around cities) 
if respondent does not 
know counties) 
 
88888 DON’T KNOW  
 
99999 REFUSED
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DHPs EXPERIENCE 
 
 
Q16a. In what type of buildings do you install DHPs? (READ 01-05; SELECT MULTIPLE) 


01 Single-family homes 
02 Multifamily buildings (IF NEEDED: Apartment buildings or condos, including 
senior or assisted living) 
03 Manufactured homes 
04 Commercial facilities (IF NEEDED: Non-residential, such as hotels) 
77 Other (Specify) 
88 (Don’t Know) 
99 (Refused) 


 
Q16b. [IF Q16a=02] Thinking about your multifamily projects, would you say that the 
majority of your multifamily projects are… 


1 Small buildings - 2-4 units 
2 Mid-sized apartments – 5-30 units 
3 Large apartment building – more than 30 units 
8 (Don’t Know) 
9 (refused) 


 
IF Q16a only =2 and 16b =2 or 3 (CONTINUE THROUGH Q46, THEN TERMINATE. 
IT’S A COMPLETE) 
 
(TERMINATE IF Q 16a IS NOT 01, 02, 03 or 77) (if it’s only Commercial, DK or Refused) 
 
Next, I’d like to ask about your firm’s experiences with residential DHPs that your firm has 
sold or installed for residential homes, either single-family, multifamily or manufactured 
homes. 
 
 
Q 17. In what year did your company install its first residential DHP? 
 
Record INSTALLSTART: _____ as YYYY, or 8888=DON’T KNOW, 9999=REFUSED 
 
Q 15. Thinking back to when you first started installing DHPs, how many DHPs would you 
estimate your firm has installed in residential homes, either single family, multifamily, or 
manufactured homes?   
 
[IF DK/REF, ASK:] Can I get your best estimate? 
 
TotResDHPs: _____ 8888=DON’T KNOW 9999=REFUSED 
 
 
 


Q 16. [ASK IF Q 15 = 8888 OR 9999] Do you think it’s … [READ CHOICES 01-09 only] 
 
Range: 
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00 NONE  
01 1 TO 4  
02 5 TO 10  
03 11 TO 25  
04 26 TO 50  
05 51 TO 75 
06 76 TO 100  
07 101 TO 150  
08 151 TO 200  
09 OVER 200 
88 DON’T 
KNOW  
99 REFUSED 
 
Q16c.  Thinking about your business for the past year from a revenue standpoint, of 
the products you currently carry and install, approximately what percentage of your 
business is dedicated to DHPs?  Your best estimate is fine. 
 
__________ Record DHPBusEst        8888=DON’T KNOW 9999=REFUSED 
 
Q16d  Thinking about your business for the past year from an working hours 
standpoint, approximately what percentage of your installation hours were spent 
selling or installing DHPs vs. other types of HVAC equipment? 
 
__________  Record DHPHoursEst  8888=DON’T KNOW
 9999=REFUSED 
 
 
 


If (Q 15 > 0 & Q15 < 8888) OR (Q 16 > 0 & Q 16 < 88), set RESexpFlag = YES and 
CONTINUE; ELSE TERMINATE 
 
 


Q 18. Including all equipment and labor, how much does it cost your customers, on 
average, to install a one-to-one, or “single-head,” residential DHP before any rebates or 
tax credits are applied? 
 
[IF NEEDED:] By one-to-one systems, we mean systems that have one outdoor unit 
or compressor and one indoor unit or air handler. A multiple headed system would 
be one that has multiple indoor units or “heads”. 
 
[IF DK/REF, ASK:] Can I get your best estimate? 
 
Record InsCost: _____ 8888=DON’T KNOW 9999=REFUSED 
 
 
Q 19. How many of your total residential DHP installations were completed just in 
the year 2014?  Again, we define residential as either single family, multifamily, or 
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manufactured homes. 
 
[TRY TO GET THEM TO BE AS SPECIFIC AS POSSIBLE. IF DK/REFUSED 
ASK:] Can I get your best estimate?][PROGRAMMER: DISPLAY ANSWER TO Q 
15/Q16 FOR REFERENCE] 
 
Record Tot2014DHPs: _____ 8888=DON’T KNOW 9999=REFUSED 
 
 
 


Q 20. [ASK IF Q 19 = 8888 OR 9999] Do you think it’s . . . [READ CHOICES 01-09 only] 
 
Range: 
 
00  NONE  
01  1 TO 4  
02  5 TO 10  
03  11 TO 25  
04  26 TO 50  
05  51 TO 75 
06  76 TO 100  
07  101 TO 150  
08  151 TO 200  
09  OVER 200 
 
88  DON’T 
KNOW  
99  REFUSED 
 
 


If (Q 19 > 0 & Q19 < 8888) OR (Q 20 > 0 & Q20 < 88), set 2014Flag = YES AND 
CONTINUE; ELSE GO TO Q 45 
 
[GENERATE TOT2014 = Q19 IF (Q19>0 & Q19<8888); else Q20 IF (Q20=01-09); else set 
to “SYSTEM MISSING”] 
 
 


Q 21. (IF 2014Flag = Y) How many of those [TOT2014] DHP installations in 2014 
received utility incentives?  
 
Record # of Incented installations (Exact or estimated number): _____  
8888=DON’T KNOW  
9999=REFUSED 
 
[IF DK/REF, ASK:] Can I get your best estimate? 
 
Q 21a. [ASK IF Q21 = 8888 OR 9999] Do you think it’s . . . [READ CHOICES 01-09] 
 
Range: 
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00  NONE  
01  1 TO 4  
02  5 TO 10  
03  11 TO 25  
04  26 TO 50  
05  51 TO 75 
06  76 TO 100 
07  101 TO 150  
08  151 TO 200  
09  OVER 200 
88  DON’T 
KNOW  
99  REFUSED 
 
 
 
[GENERATE INC2014 = Q21 IF (Q21>0 & Q21<8888); else Q21a IF (Q21a=01-09); else 
set to “SYSTEM MISSING”] 
 
 
Q22. (IF 2014Flag = Y) How many of DHP (TOT2014) installations in 2014 did NOT 
receive a utility incentive? 
 
Record # of Non-incented installations (Exact or estimated number): _____  
8888=DON’T KNOW  
9999=REFUSED 
 
[IF DK/REF, ASK:] Can I get your best estimate? 
 


Q 22a. [ASK IF Q22 = 8888 OR 9999] Do you think it’s … [READ CHOICES 01-09] 
 
Range: 
 
00  NONE  
01  1 TO 4  
02  5 TO 10  
03  11 TO 25  
04  26 TO 50  
05  51 TO 75 
06  76 TO 100  
07  101 TO 150  
08  151 TO 200  
09  OVER 200 
88  DON’T 
KNOW  
99  REFUSED 
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Q 24. [(Q22=1-8887) OR (Q22a=01-09)] Why did some installations not get incentives 
through a utility? [READ LIST IF NEEDED; PROBE TO CODE; MARK ALL THAT 
APPLY] 
 
1 HOME HEATING FUEL DID NOT QUALIFY 
2 INDOOR APPLICATION DID NOT QUALIFY [NOT PRIMARY HEAT OR IN 


PRIMARY LIVING SPACE] 
3 BUILDING TYPE DID NOT QUALIFY (COMMERCIAL, MULTIFAMILY, ETC.)  
4 IS NO LOCAL DHP PROGRAM/UTILITY INCENTIVES 
5 DISLIKED UTILITY PROGRAM REQUIREMENTS  
6 OTHER 1 (PLEASE SPECIFY) _______________________  
7 OTHER 2 (PLEASE SPECIFY) _______________________  
8 DON’T KNOW 
9 REFUSED 
 
 
Q24a. For customers who do not qualify for utility rebates, are you able to offer them any 
other incentives? 
 
01 Yes 
02 No 
03 Don't know 
Q24b. (If Q24 = 01) What other types of incentives do you offer your customers? 
 
____________________  (OPEN END) 
 
CONTINUE IF [(Q22=1-8887) OR (Q22a=01-09)] (they had non-incented residential 
installations in 2014); Else Go To Q 45 
 
[GENERATE NINC2014 = Q22 IF (Q22>0 & Q22<8888); else Q22a IF (Q22a=01-09); else 
set to “SYSTEM MISSING”] 
 
Now I have some questions specifically about your 2014 DHP installations that did not 
receive utility incentives. 
 
Q 25. How many of your [READ IN NINC2014 from Q22] non-incented, residential 
units in 2014 were in the following types of projects: 
 
[BEFORE ACCEPTING A DON’T KNOW/REFUSED, ASK FOR THE RESPONDENT’S 
BEST ESTIMATE] 
 
 
 


Type 
 


Number Don’t Know Refused 
 


 
A. Newly built single or multifamily homes? RESNC# 8888


 
9999 
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B. Newly heated areas of single-family home –
like new additions, garages or bonus room 
with no space conditioning?


 
SFRNEWSPC#


 
8888 


 
 
9999 
 


 
C. Single-family home retrofits? SFRRETS# 8888


 
9999 


 
D. Multifamily home retrofits? MFRRETS# 8888


 
9999 


 
E. Manufactured home retrofits? MANURETS# 8888


 
9999 


 
 
Q 26. NOT USED 
 
Q 27. NOT USED 
 
 
 
 


Q 28. [IF SFRRETS #> 0 & <8888] How many of your [READ IN SFRRETS 
#] single-family retrofit installs supplemented or replaced another system? 
 
Record SFRSUPP#: _____ 8888=DON’T KNOW 9999=REFUSED 
 
Q 29. [IF SFRSUPP# (Q 28) > 0 & <8888] Thinking about the fuel type for the heating 
sources in the primary living space, of the [READ IN SFRSUPP #] supplemental or 
replacement applications in (housing type) how many had: [READ LIST; Enter 
number from 0-8887 for each; 8888=Don’t Know and 9999=Refused; PROBE UNTIL 
NUMBERS TOTAL TO SFRSUPP#]. How many had…?  
 
a ELECTRIC RESISTANCE ZONAL HEAT (BASEBOARDS, CADET-STYLE, 


CEILING CABLE)#  
b           GAS HEAT# 
c ELECTRIC FORCED AIR FURNACE#  
d WOOD OR PELLET# 
e OIL/KEROSENE HEAT# 
f Another type of heat (SPECIFY)   
 
 
 


Q 30. (IF MFRRETS#> 0 & <8888) How many of your [READ IN MFRRETS#] 
multi-family installs supplemented  or replaced another system? 
 
Record MFRSUPP#: _____ 8888=DON’T KNOW 9999=REFUSED 
 
 
 
 


Q 31. (IF MFRSUPP# (Q 30) > 0 & < 8888) Thinking about the fuel type for the heating 
sources in the primary living space, of these [READ IN SFRSUPP #] supplemental or 
replacement applications in (housing type) multi-family installs, how many had: the following 
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heating types in the primary living space? [READ LIST; Enter number from 0-8887 for each; 
8888=Don’t Know and 9999=Refused; PROBE UNTIL NUMBERS TOTAL TO 
MFRSUPP#]. How many had…?  
 
a ELECTRIC RESISTANCE ZONAL HEAT (BASEBOARDS, CADET-STYLE, 


CEILING CABLE)# 
b GAS HEAT# 
c ELECTRIC FORCED AIR FURNACE#  
d WOOD OR PELLET# 
e OIL/KEROSENE HEAT# 
f     Another Type (SPECIFY)  
 
Q 32. NOT USED 
 
Q 33. (IF MANURETS# > 0 & <8888) How many of your [READ IN MANURETS#] 
manufactured home installs supplemented or replaced another system? 
 
Record MANUSUPP#: _____ 8888=DON’T KNOW 9999=REFUSED 
 
 


Q 34. (IF MANUSUPP# (Q 33)> 0 & <8888) Thinking about the fuel type for the heating 
sources in the primary living space, of these [READ IN SFRSUPP #] supplemental or 
replacement applications in (housing type) manufactured homes, how many had: the 
following heating types in the primary living space? [READ LIST; Enter number from 
0-8887 for each; 8888=Don’t Know and 9999=Refused; PROBE UNTIL NUMBERS 
TOTAL TO MANUSUPP#]. 
 
a ELECTRIC RESISTANCE ZONAL HEAT (BASEBOARDS, CADET-STYLE, 


CEILING CABLE)#  
b GAS HEAT# 
c ELECTRIC FORCED AIR FURNACE#  
d WOOD OR PELLET# 
e OIL/KEROSENE HEAT# 
f Another Type (SPECIFY)   
 
 


 
Q 14. T h i n k i n g  a b o u t  a l l  o f  y o u r  c u s t o m e r s ,  about what percentage of 
your customers who have electric heat have a central thermostat? 
 
_____% 888=DON’T KNOW 999=REFUSED 
 
 
Q 35. [ASK IF Q16a=04] About how many residential-size DHPs – units of 3 tons or 
less – did your firm install in commercial establishments in 2014? 
 
[IF NECESSARY:] Examples of a residential DHP installation in a commercial 
establishment would be server rooms in small offices, and small businesses such as 
restaurants or cafes. 
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[IF DK/REF, ASK:] Can I get your best estimate? 
 
 
Exact or estimated number: _____ 8888=DON’T KNOW 9999=REFUSE 
 
 


Q 36. [ASK IF Q 35 =8888 OR 9999] Do you think it’s . . . [READ CHOICES] 
 
Range: 
 
00 NONE  
01 1 TO 4  
02 5 TO 10  
03 11 TO 25 
04 26 TO 50  
05 51 TO 75 
06 76 TO 100  
07 101 TO 150  
08 151 TO 200  
09 OVER 200 
88 DON’T KNOW  
99 REFUSED 
 
 
 


Q 37. NOT USED 
 
 


Q 38. What percent of your 2014 residential installations were of the “short run” or 
“concealed duct” type? [BEFORE ACCEPTING A DON’T KNOW/REFUSED ASK 
FOR THE RESPONDENT’S BEST ESTIMATE] 
 
[IF NEEDED:] Some manufacturers offer DHP units that allow a short run of 
ductwork to be connected to a concealed indoor unit. They offer similar features to a 
true “ductless” heat pump, but incorporate the use of small ducts to distribute hot and 
cold air. These units are typically called “short run ducted” or “concealed duct” 
systems. (Did you install any of those in 2014?) 
 
 
_____% 888=DON’T KNOW 999=REFUSED 
 
 
 
Q 39. How many residential cooling-only DHPs did you sell in 2014? 
 
[IF DK/REF, ASK:] Can I get your best estimate? 
 
Exact or estimated number: _____ 8888=DON’T KNOW 9999=REFUSED 
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Q 40. [ASK IF Q 39 =8888 OR 9999] Do you think it’s . . . [READ CHOICES] 
 
Range: 
 
00 NONE  
01 1 TO 4  
02 5 TO 10 
03 11 TO 25  
04 26 TO 50  
05 51 TO 75 
06 76 TO 100  
07 101 TO 150  
08 151 TO 200  
09 OVER 200 
88 DON’T KNOW  
99 REFUSED 
 
Q 41. [SKIP IF Q39=0 or Q40=00,88,99] What reasons do customers have for 
wanting cooling-only units rather than heating and cooling units? 
 
Record Response: ________ or 8888=DON’T KNOW 9999=REFUSED 
 
 
Q 42. [SKIP IF Q39=0 or Q40=00,88,99] Have your sales of cooling-only DHPs increased 
in the past 12 months, compared to earlier years? 
 
1 YES 


2 NO 
8 DON’T 
KNOW  
9            REFUSED 
 
 


 
Q 43. NOT USED 
 
 
Q 44. Overall, what percentage of your company’s non-incented residential 
installations are one-to-one systems, versus a multi-headed system? 
 
[IF NEEDED: ONE TO ONE SYSTEMS have one outdoor unit (compressor) and one 
indoor unit (air handler). A MULTIPLE HEADED SYSTEM HAS MULTIPLE 
INDOOR UNITS or “HEADS”.] 
 
[IF DK/REF, ASK:] Can I get your best estimate? 
 
_____%ONE2ONE 888=DON’T KNOW 999=REFUSED 
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Q 45. Compared to your total 2014 sales of residential DHPs, do you think your sales in 
the next 2 years will (READ LIST): 
 
5  INCREASE SIGNIFICANTLY  
4  INCREASE SOMEWHAT 
3  REMAIN ABOUT THE SAME AS 2014  
2  DECREASE SOMEWHAT 
1 DECREASE SIGINIFICANTLY  
8  DON’T KNOW 
9  REFUSED 
 
 


Q 46. (IF Q 45 = 1,2,4 or 5) Why do you say that? (DO NOT READ) 
 
(RECORD ANSWER; PROBE WELL)   
88 DON’T KNOW  
99 REFUSED 
 
[IF Q16b=2 or 3, THANK AND TERMINATE HERE] 
 
Q 47. (IF Q 45 = 4 or 5) Do you expect increases in one-to-one systems, increases in 
multi-headed systems, or increases in both? 
 
1 ONE TO ONE  
2 MULTI 
3 BOTH 
8 DON’T KNOW  
9 REFUSED 
 
 
Q 48.  NOT USED 
 
Q 49. W hich of the following applications have you recommended a DHP for? 
(READ AND RECORD YES OR NO FOR EACH ONE) 
 
 
  


YES NO DON’
T


 


REFUSED


a. Manufactured homes 1 2 8 9 
b. Multifamily homes 1 2 8 9 
c. Newly constructed homes 1 2 8 9 
d. 
 


Spaces like basements, in-laws units, garages – 
spaces that were previously unheated or are new 
additions to existing homes


1 2 8 
 
9 
 


e. Homes with zonal electric heat 1 2 8 9 
f. Homes with wood heat 1 2 8 9 
g. Homes with gas heat 1 2 8 9 
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h. Homes with oil heat 1 2 8 9 
i. Commercial spaces 1 2 8 9 
j. 
 


Anything else? [IF YES, PLEASE 
SPECIFY ] 


1 2 8 
 


9 


 
 
Q 50. NOT USED 
 
Q 51. NOT USED 
 
Q51a. Are there situations where you would not recommend a DHP? 
 
1 YES 
2 NO 
8 DON’T KNOW 
9 REFUSED 
 
Q51b.  [ASK IF Q51a=1] What situations would these be? 
 
(RECORD ANSWER)   
88 DON’T KNOW  
99 REFUSED 
 
 
Q 52. Do you plan to recommend DHPs to your residential customers going forward? 
 


1 YES  
2 NO 
8 DON’T KNOW  
9 REFUSED 
 
 


Q 53. In your opinion, what advantages do you think DHPs offer your customers? 
[DO NOT READ, CHECK ALL THAT APPLY] 
 
01  MORE EFFICIENT/LOWER OPERATING COSTS THAN OTHER 
HEATING/COOLING TYPES  
02  LOWER INSTALLATION COSTS THAN OTHER HEATING/COOLING TYPES 
03  ABILITY TO HEAT AND COOL  
04  EASY TO OPERATE 
05  DON’T NEED FURNACE/CENTRAL AC/DUCTS  
06  SAVE ENERGY 
07  ZONAL APPLICATIONS/CAN HEAT OR COOL ONE ROOM  
08  IMPROVED AIR QUALITY/FILTRATION 
77  OTHER (SPECIFY): ___________  
88  DON’T KNOW 
99  REFUSED 
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Q 54. In your opinion, what are the disadvantages of DHPs? [DO NOT READ, CHECK 
ALL THAT APPLY] 
 
1 NONE 
2 COST – GENERAL 
3 COST TO HEAT/COOL MULTIPLE ROOMS OR WHOLE HOME  
4 APPEARANCE 
5 HARD TO LOCATE/PLACE INDOOR UNITS  
6 UNFAMILIAR TECHNOLOGY 
7 DON’T WORK WELL IN COLD WEATHER 
8 ARE DESIGNED TO HEAT/COOL ONLY ONE ROOM  
9 NOISE 
10  OTHER (SPECIFY): _____________  
88  DON’T KNOW 
99  REFUSED 
 
 
 
 


MARKETING AND OUTREACH 
 
Now I have some questions about your company’s marketing and typical clientele. 
 
Q 55. NOT USED 
 
Q55a. Thinking about your customers, approximately what percentage of your 
customers are over 45 years of age? 
 
________ (Percentage) 
 
 
 


Q 56a. (If RESexpFlag = Y) About what percentage of your residential DHP customers 
came to you seeking a DHP? [IF NEEDED: compared to trying to improving their 
heating or cooling in general, but they didn’t request a DHP] 
(RECORD ANSWER) _______________ 
888 DON’T KNOW  
999 REFUSED 
 
 
Q 56b. About what percentage of your residential DHP customers came to you seeking 
to improve their heating or cooling, but didn’t specifically request a bid for a DHP? 
[PERCENTAGES MUST ADD UP TO 100%] 
 


(RECORD ANSWER) _______________ 
888 DON’T KNOW  
999 REFUSED 
 


 Percentages from Q56a and Q56b must total 100% 
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Q 57. (If Q56a=1-100) Has the percentage specifically asking for DHPs been higher in 
the past 12 months, compared to years past? 
 
1 YES  
2 NO 
8 DON’T KNOW  
9 REFUSED 
 
 
 


Q 58. What types of DHP marketing, if any, has your company done? [DO NOT 
READ, ACCEPT MULTIPLES] 
 
01 NONE – GO TO Q 60  
02 PRINT- FLIERS 
03 PRINT – NEWSPAPER ADS 
04 PRINT – MAGAZINE AD/ARTICLE  
05 RADIO 
06 TV 
07 COMPANY WEBPAGE  
08 SOCIAL MEDIA 
09 HOME/TRADE SHOWS  
10 PHONE CALLS 
11 EMAILS 
12 OTHER (SPECIFY): ____________________  
88 DON’T KNOW– GO TO Q 60 
99 REFUSED– GO TO Q 60 
 
Q 59. Who does your company target in its marketing? (DO NOT READ; ACCEPT 
MULTIPLES) 
 
Record TARGETS: _______________ 
 
8 DON’T KNOW  
9 REFUSED 
 
 


Q 60. When you want to introduce customers who are not familiar with the technology 
to DHPs, which of the following marketing tools do you use? [CHECK ALL THAT 
APPLY] 
  


1 Marketing materials distributed by the Northwest Ductless Heat Pump Project 
2 Marketing materials your firm created 
3 Materials your supplier or manufacturer created 
4 Talking to them 
5 Showing them a display unit 
6 Information from the utility or energy efficiency program 
7 Or something else (SPECIFY) ____________________________________ 
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Q 61. Which of these other types of support, if any, would be beneficial to you? Do you 
need ….? [CHECK ALL THAT APPLY, READ LIST] 
 


1 ADDITIONAL TECHNICAL SERVICE SUPPORT FROM 
DISTRIBUTORS 


2 ADDITIONAL MARKETING MATERIALS/RESOURCES 
3 ADDITIONAL SUPPORT FROM MANUFACTURERS 
4 ADDITIONAL SUPPORT FROM THE UTILITY  
5 OTHER (SPECIFY:)____________________________ 
6 NONE 


 
 
 
Q 62. Based on your experience working with customers, what are the key reasons your 
customers are initially interested in DHPs? [DO NOT READ; PROBE TO CODE; 
MARK ALL THAT APPLY] 
 
01 TO REPLACE EXISTING UNSATISFACTORY/FAILING EQUIPMENT  
02 DON’T NEED DUCTS/FURNACE/CENTRAL AC 
03 CAN HEAT/COOL A SPACE NOT SERVED BY THEIR EXISTING HEAT  
04 TO ADD COOLING (ONLY) TO A SPACE 
05 TO ADD COOLING (ONLY) TO THE WHOLE HOUSE 
06 ENERGY EFFICIENCY/LOWER HEATING COSTS/LOWER ENERGY 
BILLS  
07 WANT THE MOST CURRENT TECHNOLOGY 
08 ZONAL CONTROL 
09 AVAILABLE REBATES  
10 AFFORDABILITY 
67 OTHER (SPECIFY:)_________________________  
88 DON’T KNOW 
99 REFUSED 
 
 
 


Q 63. NOT USED 
 
Q 64. NOT USED 
 
Q 65. Among the customers that are aware of DHPs before they meet with you, 
what are the primary perceived barriers to DHP sales? [DO NOT READ; PROBE 
TO CODE; MARK ALL THAT APPLY] 
 
0 NONE 
1 APPEARANCE 
2 COST TOO HIGH 


3 EFFECTIVENESS (GENERAL) 
4 EFFECTIVENESS IN COLD WEATHER  
5 REQUIRES MORE THAN 1 UNIT 
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6 NOISE 
7 MAINTENANCE 
8 REBATES UNAVAILABLE 
9 DON’T UNDERSTAND TECHNOLOGY 
10  LACK OF INTEREST (REASON NOT STATED) 
11 NOT VISUALLY APPEALING 
12 NOT OFFERED BY EVERY CONTRACTOR 
13 IMPROPER INSTALLATION WASTES ENERGY 
14 CHALLENGE TO INSTALL BY ONESELF  
77  OTHER (SPECIFY:)______________________________  
88  DON’T KNOW 
99  REFUSED 
 
 


Q 66. How important would you say that utility rebates are to residential DHP sales? 
Would you say they are: 
 
5  EXTREMELY IMPORTANT  
4  VERY IMPORTANT 
3  SOMEWHAT IMPORTANT  
2  NOT VERY IMPORTANT 
1  NOT AT ALL IMPORTANT 
7  (DO NOT READ) REBATES NOT AVAILABLE IN MY SERVICE 
AREAS  
8  DON’T KNOW 
9  REFUSED 
 
Q66a. Do you offer financing to your customers? 
 


1 YES 
2 NO  (SKIP TO Q69) 
3 DON’T KNOW  (SKIP TO Q69) 


 
 
 
Q66b. (IF Q66a=1) What type of financing do you offer for your customers? (SELECT 
ALL THAT APPLY) 
 


1 Credit card 
2 Utility financing 
3 Manufacturer financing 
4 Financing through a local bank 
5 Home equity loan 
6 Other:  _______ (Specify) 
7 Other:  _______ (Specify) 
 


 
 
Q 66c.  Can you rank the following financing options in order of importance to your 
business?  (READ and RANK) 
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1 Credit card 
2 Utility financing 
3 Manufacturer financing 
4 Financing through a local bank 
5 Home equity loan 
6 Other:  _______ (Specify) 
7 Other:  _______ (Specify) 
 


 
 
Q 66d.  What percentage of your customers end up financing their DHP?  Your best 
estimate is fine. 
 
___________Record DHPFinancing 8888=DON’T KNOW 9999=REFUSED 
  
 
 
 


Q 67. NOT USED 
 
 
Q 68. How important would you say that financing is to residential DHP sales? 
Would you say it is: 
 
5  EXTREMELY IMPORTANT  
4 VERY IMPORTANT 
3  SOMEWHAT IMPORTANT  
2 NOT VERY IMPORTANT  
1  NOT AT ALL IMPORTANT  
8  DON’T KNOW 
9  REFUSED 
 
 
 


PROJECT SERVICES 
 
Q 69. (If Q 6 = NO) Earlier you said that no one from your company had attended a 
Contractor Orientation session on DHPs. How likely do you think it is that you will have 
someone attend in the next 12 months? Would you say it is: 
 
5  EXTREMELY LIKELY  
4  VERY LIKELY 
3  SOMEWHAT LIKELY  
2  NOT VERY LIKELY 
1  NOT AT ALL LIKELY 
8  DON’T KNOW 
9  REFUSED 
 
 


Q 70. (IF Q 69 = 1 or 2) Why are staff not likely to attend an Orientation session? [DO 
NOT READ; probe to code; mark all that apply] 
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1 TOO BUSY  
2 NOT LOCAL 
3 NOT NEEDED TO INSTALL DHPS 
4 HEARD ORIENTATION NOT USEFUL  
5 LOW CUSTOMER INTEREST IN DHPS 
6 TOO EXPENSIVE/DON’T WANT TO INCUR COSTS 
7 OTHER 1, PLEASE SPECIFY:______________________________  
8 OTHER 2, PLEASE SPECIFY:______________________________  
9 DON’T KNOW 
10 REFUSED 
 
 
Q 71. Have you visited the Northwest Ductless Heat Pump Project website? [Note: the 
address is goingductless.com] 
 
1 YES ( CONTINUE)  
2 NO ( SKIP TO Q 
73) 
8 DON’T KNOW ( SKIP TO Q 
73 ) 
9 REFUSED ( SKIP TO Q 73) 
 
 
Q 72. How useful did you find the website information to be? Would you say it was: 
 
5  Extremely useful  
4  Very useful 
3  Somewhat useful  
2  Not very useful 
1  Not at all useful  
8  DON’T KNOW 
9  REFUSED 
 
 
Q 73. Have you contacted NEEA Ductless Heat Pump program staff? 
 
1 YES ( CONTINUE)  
2 NO ( SKIP TO Q 
78) 
8 DON’T KNOW ( SKIP TO Q 
78 ) 
9 REFUSED ( S KIP TO Q 78) 
 
 


Q 74. Regarding what issues or questions? [DO NOT READ; probe to code; mark all that 
apply] 
 
1  DHP EQUIPMENT ELIGIBILITY  
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2  UTILITY REBATES 
3  MARKETING/PROMOTIONAL ASSISTANCE  
4  MASTER INSTALLER ELIGIBILITY 
5  TECHNICAL INSTALLATION/BEST PRACTICES 
6  OTHER 1, PLEASE SPECIFY:______________________________  
7  OTHER 2, PLEASE SPECIFY:______________________________  
8  DON’T KNOW 
9  REFUSED 
 
 


Q 75. How responsive were the Program staff? Would you say they were: 
 
5  Extremely responsive 
4  Very responsive 
3  Somewhat responsive 
2  Not very responsive 
1  Not at all responsive 
8  DON’T KNOW 
9  REFUSED 
 
Q 76. NOT USED 
 
Q 77. NOT USED 
 
Q 78. Is there any marketing or technical support that the NEEA Initiative could 
provide that might help you to increase the number of DHPs you sell? [PROBE:] 
Specifically, are there any resources that the Initiative could provide? 
 
1 YES  
2 NO 
8 DON’T 
KNOW  
9 REFUSED 
 
Q 78a (IF Q78=YES, ASK:) What support or resources do you need: 
_____________________ 
 
 
 


Q 79. Have you heard of the Northwest Ductless Heat Pump Program’s 
“displacement not replacement” approach to DHP installations? 
 
1 YES ( CONTINUE) 
2 NO ( SKIP TO Q 81) 
8 DON’T KNOW ( SKIP TO Q 81) 
9 REFUSED  ( SKIP TO Q 81) 
 
 


Q 80. Would you say that your staff has a good understanding of what the 
Program intends by “displacement not replacement”, a fair understanding, or a 
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poor understanding? 
 
3 Good understanding  
2 Fair understanding  
1 Poor understanding 
8 DON’T KNOW 
 
 
 


Q 81. Would you like to offer any comments, either positive or negative, about the 
Northwest Ductless Heat Pump Program or the ductless heat pump technology? 
______________________________________________________________________________
______________________________________________________________________________
______________ 
 
 


CLOSING 
 
VERIFY1. (IF WE ALREADY HAVE A NAME) Those are all the questions I have. In 
case we need to clarify any of your responses later on, can I verify that your name is 
____________ and that I reached you at ________________. 
 
VERIFY2. (IF THERE IS NO NAME) Those are all the questions I have. In case we need 
to clarify any of your responses later on, may I please have your name? 
 
_______________________________________________ 
 
 
 
 


Thank you very much for helping us with this important study! Have a good day/evening. 
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A.3 SUPPLIER INTERVIEW GUIDE 


Key Research Questions: 
  


Suppliers 


1 
How many distributors and retailers in the region are currently offering DHPs? How has 
this number changed over the last few years? 


2 
What are the challenges or barriers faced by distributors or manufacturers in offering DHPs 
to the market? What are the key benefits expressed? 


3 


In the next five years, where do suppliers see the market headed for DHPs? How can the 
market be moved further towards transformation? Do suppliers partner with NEEA in 
promoting DHPs? How satisfied are contractors with this relationship? How could it be 
improved? 


4 
How many units are being moved into the Pacific Northwest market? How is this changing 
by sector in recent years? What are the makes and model of those units? 


5 
How influential is the DHP Initiative , how engaged are suppliers, where could the program 
be improved? 


6 
Are the program goals realistic?  From a suppliers’ perspective, what will it take for the 
program to achieve its long-term market transformation goals?  


 


 
 


Target Audience: We will be targeting interviews with 5 DHP suppliers, 3 retailers, and 3 
manufactured housing firms.  Contacts and targeted firms are listed below in Table 1.  


Questions are coded so ILLUME staff will know which question are asked of each target 
audience type.  


INTRODUCTION 
 
Email Introduction 
 
Dear ___________, 
 
I’m with ILLUME Advising, an energy efficiency program evaluation firm in Madison, 
Wisconsin. We are currently evaluating the Northwest Ductless Heat Pump Project (the Project) 
for the Northwest Energy Efficiency Alliance (NEEA). Right now we’re interviewing 
stakeholders in the DHP market to better understand how well the Project is going, and to gather 
feedback on how it might be improved.  
 
We’d like to schedule a brief 30-minute interview with you to discuss your DHP program and 
experience working with NEEA.  We understand that you may have been contacted as part of the 
Heat Pump Water Heater Project Market Progress and Evaluation Report and will do our best to 
keep this conversation brief. 
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If possible, we’d like to schedule some time within one of the following windows, please let us 
know what time works best for you: 
(OPEN WINDOWS OF TIME) 
 
If you have any questions, please do not hesitate to respond to this email or contact Aaron Winer 
at aaron.winer@clearesult.com.  
 
Thank you in advance for your assistance. 
 
 
 
Telephone Introduction 
 
Hello, my name is __________ and I’m with ILLUME Advising, an energy efficiency program 
evaluation firm in Madison, Wisconsin. We are currently evaluating the Northwest Ductless Heat 
Pump Project for the Northwest Energy Efficiency Alliance (NEEA). Right now we’re 
interviewing stakeholders in the DHP market to better understand how well the Project is going, 
and to gather feedback on how it might be improved.  
 
Is now a good time to talk? 
(IF NEEDED) Can we schedule a time to talk for about 30 minutes? 
 
(IF NEEDED: Please know that your answers will be kept confidential and will be grouped with 
other respondents for reporting in aggregate form only. Neither your name nor company will be 
mentioned in any reports or documents.)  
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INTERVIEW GUIDE  
 
 
Interviewee Role/Background 


1) First, can you please describe your role at your company? 
a. How long have you been involved with DHPs?  


2) Just to give me a baseline, are you familiar with the NEEA DHP Project and your company’s 
interactions with the Project?  (How familiar?) 
 


Sales 


3) (Distributors and Retailers) Thinking about your stock in 2014, how many different DHP 
models did you have in stock? And how many of these models qualified for 2014 NW 
Ductless Heat Pump Project incentives? 


4) (Distributors and Retailers) What models do you have that don’t qualify? Why don’t these 
models qualify?  


5) Have you changed your stocking practices based on 2014 sales?  How so, and why? 


6) (NOT Manufactured Homes) What are your most popular DHP models? Why are these sales 
highest?  


7) (NOT Manufactured Homes) Has the market share of any of the DHP brands you make/offer 
changed significantly in the past year? How so? [PROBE FOR NUMERICAL ESTIMATES, 
by functionality (e.g., heating/cooling v. cooling only] 


8) What impact has NEEA’s Project had on your sales of [residential DHPs]/[manufactured 
homes]? Has the Project impacted the types or number of [DHP units]/[manufactured homes] 
that you… 


i. [MANUFACTURERS and REPS] manufacturer/distribute? [PROBE TO GET 
NUMERICAL ESTIMATES] 


ii.  [DISTRIBUTORS/RETAILERS] keep in stock? PROBE TO GET 
NUMERICAL ESTIMATES] 


iii. [MANUFACTURED HOMES MAKERS and SELLERS] produce/sell?  
PROBE TO GET NUMERICAL ESTIMATES] 


9) What challenges, if any, have you experienced in meeting demand?  


10) In the past year, has the impact of the Project on your [residential DHP sales]/[manufactured 
homes sales] increased, decreased, or stayed the same? Why is that? 
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11) How have federal tax credits influenced your DHP business, if at all?  


12) (Manufacturers) How does your company accommodate do-it-yourself (DIY) installs in other 
countries, which have different plug-and-play technology? 


a. How might NEEA address a potential DIY market if DHPs end up in more retailers in 
the future? 


13) (Manufacturers) What would likely be an acceptable rate of return for your company if DHPs 
installs become DIY in the US? 


Marketing 


14) (Manufactured Homes) Does your company offer manufactured homes that are DHP ready? 


15) (Manufactured Homes) How does your company market manufactured homes that are DHP-
ready, or have DHPs already installed? [PROBE: presentations, internet/website, TV, radio, 
newspaper, social media, in-store promotions, trade magazines] 


16) (Others) In the past year, has your company had any marketing efforts for DHPs targeted 
towards the residential market broadly? 


a. IF YES: What types of activities are included in your marketing strategy? 
[PROBE: presentations, internet/website, TV, radio, newspaper, social media, in-
store promotions, trade magazines]  


17) Specifically, who are you targeting with this marketing? (E.g., residential segments, 
distributors, installers) 


18) And what are your key marketing messages? (PROBE for: energy savings, comfort, 
monetary savings, rebates, etc.) 


a. (Manufactured Homes) Probe to see if DHPs marketing different than for other 
manufactured homes.     


19) In the past year, have you changed your marketing in any way?  


a. IF YES: What changes have you made? [Probe for messaging, channels and amounts] 


b. Why did you make these changes? 


20)  (Manufactured Homes Only) For the Pacific Northwest, are your company’s manufactured 
homes primarily fitted for multi-headed DHP systems for whole home heating and cooling, 
or single-head configurations to serve the primary living space? Why is that? 
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21) (Others) For the Pacific Northwest, does your company’s DHP marketing primarily promote 
multi-headed DHP units for whole house solutions, or one-to-one configurations to displace 
zonal electric heat? Why is that? 


22) [MANUFACTURERS AND MANUFACTURER REPS ONLY]: What is your company’s 
position on working with retailers to stock and sell DHPs?   


a. [IF CURRENTLY WORKING WITH RETAIL] What about this approach has been 
successful/unsuccessful so far? What, if anything, has been problematic? 


b. [IF CONSIDERING] What are the potential advantages/disadvantages of working 
with retailers to sell DHPs?  


c. [IF NOT CONSIDERING] Why don’t you want to work with retailers on DHPs?  


* [B and C, IF NEEDED]: Do you think that potential for misapplication and improper 
installation of DHPs could be addressed by implementing a retail sales model whereby 
sales include the cost of installation through a network of professional installers? 
Why/Why not?] 


Interactions with Installers 


23) (NOT Manufactured Homes) Do you rely on installation contractors to market residential 
DHPs?  


a. If YES: How do you work with contractors, to ensure that they use appropriate 
messaging?   


24) (Manufacturers and Distributors) What technical training do you provide to installers?  


25) Are there any technical issues that DHP installers have more difficulties with?  


26) (Manufacturers and Distributors) What are the average installation costs for a 1:1 system 
outside of the Pacific Northwest?  


a. And how do installation costs in the Northwest compare [probe for exact costs]?  


27) (Manufacturers and Distributors) Do you see any evidence that utility rebates result in higher 
prices charged to consumers for DHPs? 


a. If YES: Why do you say that? 


28) (Distributors only): Would you sell DHPs to non-HVAC technicians, such as electricians 
with a refrigerant license? 


a. If NO: Why not? 
b. Do you think a strategy like this could improve market adoption? Why do you say 


that? 
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Commercial Sales and Other Home Types (MANUFACTURED HOMES SKIP THIS 
BATTERY) 


For the next few questions, we’d like to know about DHP sales and installations that occurred in 
2014. 


29) About how many of your DHPs have been installed in small commercial businesses less than 5,000 
square feet?  


a. What percent of your total DHPs sales does this represent? 


b. Have these installations increased or decreased in the past 12 months? 


 
30) In your residential sales, do you sell DHPs that are used in manufactured homes?  


a. If YES: How common is this – could you estimate a percentage of your residential 
sales? 


 


31) Do you sell DHPs that are used in new homes?  
a. If YES: How common is this – could you estimate a percentage? 


 


32) And about what percentage go into attached multifamily housing units?  
 


33) Are there any significant barriers preventing DHPs from being used in manufactured, new or 
multifamily homes?  


a. If YES: please describe these barriers.  
 


34) Have any of your DHPs been returned due to technical failures?  
a. If YES: Get details on percentage and typical models, reasons 


 


Interactions with Project 


35) What involvement have you had with the NW Ductless Heat Pump Project in 2014? (Probe 
on interactions with Northwest utilities, project staff and installers.] 
 


36) Did you have any Project-related challenges in 2014? [Probe on rebates eligibility, NEEA/ 
/CLEAResult delivery, installer activities, and equipment issues.]   


37) How has the NEEA DHP Project influenced your view of the DHP market in the Northwest?   
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38) Has NEEA’s DHP Project influenced your marketing efforts in any way? [Probe to see if 
more marketing focused in NW due to rebates, if focusing more on specific home types (e.g., 
forced air), new messages, etc.)   


39) What types of marketing support have you received from NEEA’s Project? (PROBE on: ad 
templates, sales fact sheets, staff training, signage, website or publication content, co-op ad 
funding, other) 


a. Are there any types of support you would like going forward? If YES: Please explain.  


40) Have there been any times when the messaging or marketing efforts of the NW Ductless 
Project and/or Northwest utilities has conflicted with the marketing or messaging efforts of 
your company?  


a. If YES: What have you done to resolve the issue?  


41) Do you plan to work with the DHP Project in any way in 2015? (Probe on technology 
training, marketing, funding, etc.)? 


 


Future Expectations 


Let’s conclude by talking about the DHP market more broadly.   


42) What technological trends are you seeing with DHPs?  


a. Are there any new developments with DHPs in cold climate applications?  


43) (Manufacturers) Is your company planning any aesthetics changes for inverter driven DHPs? 


44) Do you think the price of DHP installations will change in the next 2 years?  Five years?  If 
so, how and why? 


45) What are your expectations for the future regarding your company’s [DHP 
sales]/[manufactured homes sales] or market share in the Northwest? 


a. How much does this depend on the availability of utility incentives, which can go up 
to $1,500 per system? 


b. Do you think that your company will be able to keep up with market-demand for 
[DHPs]/[manufactured homes with DHPs]? 


46) (NOT Manufactured Homes) Are there any new or growing market segments for DHPs? 
[New construction, remodels, manufactured housing, etc.] 
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47) Are any specific applications for DHPs becoming more popular? [E.g., cooling, converting 
spaces] 


48) (Manufactured Homes) Do DHP-ready homes constitute a strong market for you? How do 
they compare with other manufactured homes?  


49) (Others) How do DHPs compare with other heating and cooling products that you 
manufacture/carry – do they constitute a strong market for you?  


50) What are the primary market barriers to increased [residential DHP sales]/[sales of homes 
that are DHP-ready]? (Probe on out of pocket cost, economy status, customer awareness, 
focus on commercial market, etc.) 


51) (Manufacturers and Distributors) NEEA has a long-term goal to have DHPs installed in 85 
percent of single-family, zonal heat homes in the Northwest by 2029. Currently DHPs have a 
market share of about 5 percent in this market, and market share has increased about 1 
percent annually in recent years.  


a. In your opinion, what things need to occur to achieve this 85 percent goal?  


b. When do you think this saturation level might realistically occur?  


c. Do you have a sense of the DHP market penetration for homes with a forced air 
furnace? 


d. In your opinion, what do you think needs to happen to increase the market share for 
forced air furnace homes? 


52) [NOT Manufactured Homes, IF NEEDED] In the Pacific Northwest, what proportion of your 
DHP sales do you expect will be multi-headed DHP units for whole house solutions – (one or 
more outdoor units with multiple indoor heads) vs. “one-to-one” configurations (to displace 
zonal electric heat)?  


53) Lastly, do you have any other thoughts or comments about DHPs in general, the market, or 
NEEA’s Project?  


Those are all the questions I have for you. Thank you very much for your time.  
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A.4 PARTNER UTILITY INTERVIEW GUIDE 


Key Research Questions: 
  


Utility Partners 


1 
Program designs and models, including target markets, messaging approach, incentive 
levels;  


2 Changes in the program and market for DHPs since the last assessment;  


3 Barriers and opportunities for the technology from their perspective; and, 


4 
Usefulness of the NEEA Initiative  in supporting their program delivery, and areas for 
opportunity and improvement. 


 
 


Target Audience: We will be interviewing up to 20 representatives from NEEA Partner 
Utilities.  Given that several of these individuals will also be responding to the HPWH MPER, if 
the individual representing the utility has responded to the MPER in the past, we will be asking a 
limited series of questions designed to understand if there have been changes to the program. 


EMAIL INTRODUCTION 
 
Dear ________________________, 


I’m with ILLUME Advising, an energy efficiency program evaluation firm in Madison, 
Wisconsin.  We are currently evaluating the Northwest Ductless Heat Pump Project for the 
Northwest Energy Efficiency Alliance (NEEA). Right now we’re interviewing NEEA’s utility 
partners to better understand how well the Project is going, and to gather feedback on how it 
might be improved. I realize that you may have been contacted in regards to the HPWH Initiative  
as well. Please know that we appreciate your assistance with this effort and will do our best to be 
respectful of your time. 


If possible, we’d like to schedule a quick 30 minute interview with you in the next week or two 
(3/16 -3/27) to discuss your experiences and for you to share any feedback you may have.  My 
colleague Shannon Kahl (cc’d) and I will be following up with you next week via telephone in 
order to schedule a time for the interview.  However, if it is more convenient for you, feel free to 
reply to this email with a few time windows that work for you and we can confirm the interview 
time via email. 


Finally, just to let you know, your responses from this interview will be kept confidential and 
grouped with other respondents for reporting in aggregate form only. Neither your name nor 
utility will be mentioned in any reports or documents. 
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Please feel free to contact me, the project manager Sara Conzemius (Sara@illumeadvising.com), 
or Anu Teja with NEEA (ATeja@neea.org) if you have any questions.  


I look forward to speaking with you about this effort. 


 
 
 
INTRODUCTION 
 
 
Hello, my name is __________ and I’m with ILLUME Advising, an energy efficiency program 
evaluation firm in Madison, Wisconsin. We are currently evaluating the Northwest Ductless Heat 
Pump Project for the Northwest Energy Efficiency Alliance (NEEA). Right now we’re 
interviewing NEEA’s utility partners to better understand how well the Project is going, and to 
gather feedback on how it might be improved.  
 
I realize that you may have been contacted in regards to the HPWH Initiative  as well. Please 
know that we appreciate your assistance with this effort and will do our best to be respectful of 
your time. 


Is now a good time to talk? 
(IF NEEDED) Can we schedule a time to talk for about 30 minutes? 
 
(IF NEEDED: Please know that your answers will be kept confidential and will be grouped with 
other respondents for reporting in aggregate form only. Neither your name nor utility will be 
mentioned in any reports or documents.)  
  
 


 
INTERVIEW GUIDE  
 
 
 
Local Utility Program 
 
First I’m going to ask you some questions about your own utility’s DHP program. Then I’ll ask 
you some questions about NEEA’s Northwest DHP Project. 
 
1) To start off, can you tell us about your current Ductless Heat Pump program?   
 
2) What types of customer homes are you targeting? Do you have plans to target any additional 


types of customer homes in the future? (IF NEEDED ADD: such as multifamily or 
manufactured homes)? 
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3) How are you promoting your DHPs program?   
Probe for: 


Direct mailings 
Newspaper ads 
TV/Radio 
Social media 
Internet 
In store displays 
Community displays 
Other 


 
4) From your perspective, what has been the most effective marketing and/or messages in 


persuading customers to buy DHPs?  (PROBE: utility marketing, NEEA DHP marketing, 
installer marketing) 


 


5) Do you have a DHP display unit?  
a) If so, where is it located? Is it functional, or just a display? Permanently installed?  
b) Is this valuable to you? 
 


6) How do you talk to or educate your customers about DHPs versus their existing system? 
a)  Do you talk about displacement theory, i.e., leaving the existing heat in place and adding 


a DHP?   
b) When talking about DHP installation options, are you primarily focused on 1 head to 1 


compressor installation or do you promote other options? 
 


7) Have your promotion efforts increased or decreased in the past year? Why, and how so? 
 


8) In the next 12 months, will your promotion efforts change in any way? If so, how? 
 
9) Has your budget increased or decreased in the past year? Why, and how so? 


 
10) In the next 12 months, will your budget change in any way? If so, how? 
 


11) What rebate amount(s) did you offer in 2014? Distinguish between: existing SFR – zonal 
heating, existing SFR – forced air furnace, other existing homes.   


 


a) How do these rebate amounts compare to those offered previously?  
b) If different in 2014: Why did you make these changes? (Probe on BPA funding levels, 


changes in local install costs, shifting utility priorities, other) 
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c) In the next two years, do you think your DHPs rebate amount(s) will increase, decrease, 
or remain the same? Why do you say that?   
 


12) What percent of your residential portfolio is allocated to DHP rebates? Has this changed in 
the past year? 
 


13) What is your utility’s long-term vision for DHPs? Is it a high priority measure for your 
utility, or will other measures be promoted more heavily?  


 


14) Does your utility have an expected time frame for when DHP rebates will no longer be 
offered? Why is that? 


 


15) Do you offer customer financing for DHPs?  
a) If NO: Why not? 
b) If NO: Do you think your utility will offer this financing in the future?  


i) If NOT, ask why? 
c) If YES: Get details 
d) If YES: What percent of your DHPs customers use this financing if they are eligible? 
e) If YES: What is your perception of your utility’s financing options – should they be 


changed in any way for DHPs in particular? 
 
16) What services, if any, does your utility provide to DHPs installers? (E.g., free or subsidized 


training, marketing assistance, other? Get details.) 
 


a) Have any of these services changed in the last year? How so/Why not? 
 


17) Which aspects of your program (e.g., rebates, marketing, technical training, contractor 
referrals, financing) have had the most impacts on driving customer participation? 
 


18) Have DHPs delivered any non-energy benefits to your customers? If so, please describe. 
 
19) Did you achieve your installation goals for 2014?  Why or why not?  (Probe on program 


challenges, successes) 
 


20) Do you have any concerns about the cost-effectiveness of DHPs in your programs? 
 
21) What are the biggest challenges for selling DHPs in your service territory?  


a) Is cold climate an obstacle for installations? If so, how? 
 


22) Were your goals for 2014 different than 2013 (or previous years in general)? If yes, how so?   
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23) Can you tell me about your QAQC/installation inspection process? 
 
24) How is the inspections process going?  


a) Are you doing mostly random inspections, or are you also doing discretionary inspections 
to check on specific installers?  


b) Are you having any pervasive problems with any specific installers, or recurring 
installation issues? 


 


25) Do you need any additional assistance to improve the inspections process in your area? 
a) If YES: What type of additional assistance would be helpful? 


 
 
Regional Initiative and Coordination 
 
Now I’d like to ask you some questions regarding the Northwest Energy Efficiency Alliance’s 
Northwest DHP Project and then we’ll be done.  
 
26) Who is the primary administrator/implementer of your DHP program? (PROBE: Do you 


process rebates for the equipment or do you have external support for this?) 
 


27) (If utility is primary admin) Do you foresee any changes regarding the implementation of this 
program in the future? 
a) Is there any area in the implementation that you could envision needing or wanting 


additional support? 
 


28)  (If CLEAResult is main admin provider) How do you use CLEAResult’s database, and how 
well is this working for you [IF NEEDED: I am referring to the database CLEAResult uses 
for program administration, project tracking, and rebates processing]? For instance, do you 
use it to run reports to support your own program or reporting to BPA?  
 


29)  (If BPA is main admin provider) Please describe how you work with BPA for program 
administration, project tracking and rebates processing. 


 
a) How often do you provide data to BPA?  


i) If annual or each 6 months: How difficult would it be to provide data more 
frequently, perhaps quarterly or monthly? 


b) Do the data you provide include detailed customer information, such as name, address 
and DHP model?  
i) If not, why? 


c) How well is this process working in your opinion?  
d) What recommendations do you have to improve this process?  
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30) How well you are able to stay informed about NEEA’s current or planned project activities? 
(PROBE to see if any confusion with BPA’s activities) 
a) If YES: Are you or other staff usually able to attend NEEA’s webinars covering DHP 


Project updates? 
b) If YES to main Q: Do you have suggestions for improving communications between the 


utilities, NEEA, CLEAResult and/or BPA? 
 


31) Have you visited the NEEA DHP Project website in the past 3 months?  
 


If YES, ask:  
a) How many times? 
b) For what purposes? 
c) Did you find the information you were looking for? 


i) If NO, ask: What other resources did you use to find the information you needed?  
d) Do you have any recommendations for improving the website? 


 
If NO: Why not? 


 
32) How satisfied have you been with the technical resources that are available through the NW 


DHP project?  
 
33) And how satisfied have you been with the NW DHP project’s marketing support?  
 
34) What features of NEEA’s NW DHP project do you like best and have worked well for you? 
 
35) How could NEEA’s NW DHP project better support your endeavors? (PROBE to see if any 


specific marketing to customers or installers needed, other activities).  
 
 
Those are all the questions I have right now.  Thank you very much for your time and good 
information! 
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1 Executive Summary 
Founded in 1914, the Northwest Food Processors Association (NWFPA) represents over 80 food 
processors with 180 production plants in Oregon, Idaho and Washington. In January 2009, working 
in conjunction with NEEA and its efforts to transform how energy is managed in the Northwest 
industrial sector, the NWFPA board of directors set a goal to reduce energy intensity in their 
facilities by 25 percent in ten years and 50 percent in twenty years (Barrow, Thornton 2013). This 
reduction in energy intensity will be achieved by implementing capital improvements or 
implementing low/no cost measures such as optimizing schedules, set points, and turning 
equipment off when it is not needed. 


The goal of this effort by Energy 350 is to validate the savings estimates provided by NWFPA on a 
subset of member sites participating in the Energy Roadmap program by performing a top-down 
analysis that quantifies savings at sites modeled by NWFPA during the 2013 calendar year. To this 
end, Energy 350 analyzed utility, production and weather data for ten sites from 2012 and 2013. 
Based on the results of our review, we found the NWFPA’s energy reduction campaign resulted in 
little electric energy savings during our 2013 performance period. However, this represents only a 
small portion of NWFPA’s members. Table 1 shows the 2013 top-down energy savings for each of 
the ten sites.  


Table 1: 2013 Top-down energy savings for sites submitted by NWFPA 


Site 
Able to Model? Electric Savings 


(aMW) 
Gas Savings 


(MMBtu) Electric  Gas 
A014 Y Y -0.051 -4,428 
A028 Y Y 0.115 -1,691 
A030 N N 0.000 0 
A034 Y Y -0.015 -2,256 
A039 N Y 0.000 -38 
A040 Y Y 0.117 -10,535 
A041 N Y 0.000 29,358 
A042 Y Y -0.029 2,239 
A047 N N 0.000 0 
A052 Y Y -0.135 -2,042 
Total     0.001 10,607 


 


While data was provided for ten sites, Energy 350 was able to develop statistically strong models 
describing electric energy use for just six of those sites. Of those six sites with robust electric models, 
two sites yielded positive electric energy savings and four sites yielded negative electric energy 
savings. The result of this is very small electric savings, totaling only 0.001 aMW.  


While it appears that natural gas savings are more substantial, we note that the majority of the 
natural gas savings are from a single site, A041. There were some sites where we were unable to 
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develop a model with a good enough fit. We listed those sites as “not able to model” and they are 
shown as having zero savings in Table 1.  


Through performing this analysis we were able to make a number of observations on the impact of 
NWFPA’s energy reduction campaign and how savings are quantified. 


 Sites that participated directly in NEEA’s initiative to transform industrial energy 
management (initially called Continuous Energy Improvement - CEI and later changed to 
Strategic Energy Management - SEM) yielded much higher electric savings even though 
their performance period was shorter. The performance period was shorter because NEEA 
has already claimed savings for these facilities through September 30, 2013. CEI facilities 
saved 0.031 aMW during their three month performance period, whereas non-CEI sites used 
0.029 aMW more energy during their year-long performance period. This supports the case 
for the continuous engagement model of the CEI program and the benefits that come along 
with embedding strategic energy management into business and manufacturing operations. 
Additionally, it indicates that merely setting a goal may not be a strong enough intervention 
to precipitate energy savings. Additional incentives or support are likely required in order to 
impart meaningful improvements on energy performance. 


 Utility, production, and weather data is sufficient to develop models for the majority of sites. 
However, about 30 percent of the sites we analyzed would require additional detail in order 
to develop usable models. Data such as when major changes in facility operation occurred, 
processing schedules and details of other fuel sources used on site could be used to improve 
the fit of the models and enable us to report energy savings for more sites. We recommend 
NWFPA work with sites where we were unable to develop a suitable model to get more data 
that might help refine the models and allow saving to be claimed for more sites in subsequent 
years.    


While energy use at the modeled sites for the 2013 performance period is nearly flat, a look at a 
longer period of time shows 2013 to be anomalous. The longer term trend of these sites shows quite 
positive performance. Section 2.3.7 of this report further explores the longer term performance of the 
modeled sites. 
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2 Overview of Modeling Approach & Observations 


2.1 NWFPA Modeling Method 


NWFPA developed models for ten sites throughout the Northwest based on monthly electric, 
natural gas, production and weather data. They used JMP, a statistical analysis tool, to develop the 
regression models and to complete their energy accounting. Their model development can be split 
into two efforts; models for sites A014, A040, A042, and A052 were developed before meeting with 
Energy 350, and the remainder of the models were developed after meeting with Energy 350. The 
meeting with Energy 350 consisted of a brief conversation about modelling methods including the 
use of indicator variables, ambient variable selection, and baseline period selection. After the 
conversations between NWFPA and Energy 350, NWFPA modified their approach based on early 
feedback from Energy 350. The NWFPA approach before speaking with Energy 350 was: 


 Post process weather data to determine average monthly wet bulb and average monthly dry 
bulb temperature. 


 Review production data and create a production indicator variable based on when the 
facility appeared to be in a production mode. This was loosely defined as when production 
was greater than ten percent of annual peak production. 


 Use JMP to individually evaluate electric and natural gas models for each site using either 
average monthly dry bulb or average monthly wet bulb as the ambient variable. The 
baseline period began when data was first available for the site (typically January 2006). 
Ambient variable selection and baseline period length were determined based on which 
combination resulted in a model with the highest coefficient of determination (R2). 


 Evaluate energy savings for each year dating back to 2007 using an offset calendar year of 
October through September. Energy savings were defined as the difference between the 
modeled data and the metered data, without making adjustments for savings reported in 
previous years.  


 Plot the NWFPA models, metered data, and cumulative energy savings. 


As previously mentioned, NWFPA’s modelling approach changed slightly for the sites A028, A030, 
A034, A039, A041, and A047. Their modelling method after meeting with Energy 350 was: 


 Post process weather data to determine average monthly wet bulb temperature, average 
monthly dry bulb temperature, heating degree days (HDD) with reference temperatures 
between 30 degrees Fahrenheit and 90 degrees Fahrenheit, and cooling degree days (CDD) 
with reference temperatures between 30 degrees Fahrenheit and 90 degrees Fahrenheit. 


 Use the stepwise regression feature of JMP to individually evaluate electric and natural gas 
models for each site. Multiple baseline periods were evaluated between 2006 and 2010 with 
a variety of lengths. Additionally, a variety of ambient variables were investigated including: 
average monthly dry bulb temperature, average monthly wet bulb temperature, and 
CDD/HDD with reference temperatures ranging from 30 degrees Fahrenheit to 90 degrees 
Fahrenheit. The stepwise regression feature was used to run a multitude of models with 
different combinations of independent variables and baseline periods and then rank the 
models based on adjusted coefficients of determination (R2). NWFPA then manually 
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reviewed the high ranking models to identify models with significant independent variables 
at the 95 percent confidence limit. As part of this analysis NWFPA also used JMP to look 
for outliers in the data. If outliers were identified, NWFPA would not include them in their 
models. 


 Evaluate energy savings for each year dating back to 2007 using an offset calendar year of 
October through September. Energy savings were defined as the difference between the 
modeled data and the metered data, without making adjustments for savings reported in 
previous years. 


 Plot the NWFPA models, metered data, and cumulative energy savings. 


2.2 Energy 350 Modeling Method 


NWFPA provided Energy 350 with their models and monthly electric, natural gas, production and 
weather data for ten sites throughout the Northwest. This monthly data was provided in two 
formats; a Microsoft Excel Worksheet and JMP database. Upon receipt of this data we performed 
the following: 


 Post process weather data to determine heating degree days (HDD) and cooling degree days 
(CDD) ranging from a 55 degree Fahrenheit to 65 degree Fahrenheit reference temperature. 
This was only completed for sites where NWFPA had not already calculated HDD/CDD. If 
NWFPA had already calculated HDD/CDD, we reviewed their calculations to ensure 
HDD/CDD were calculated correctly. 


 Identify when NEEA last claimed savings for each site. We then set that timeframe as our 
baseline period for all regression analyses. 


 Individually evaluate natural gas and electric models for each site using a variety of ambient 
variables including: CDD/HDD 55F, CDD/HDD 60F, CDD/HDD 65F, average monthly 
dry bulb temperature, average monthly wet bulb temperature, and no ambient variable. 
Ambient variables were only included if they were significant at the 95 percent confidence 
limit. Professional organizations such as the American Society of Heating Refrigerating and 
Air-Conditioning Engineers (ASHRAE) typically do not recommend confidence limits 
because acceptable confidence limits vary based on application. However, the 95 percent 
confidence limit is the most frequently used by researchers (Rumsey 2011). While ASHRAE 
does not recommend confidence limits, they do recommend that the coefficient of 
determination (R2) for energy estimating models should be greater than 0.75 (ASHRAE 
2013).1 Therefore, we only included models with coefficients of determination greater than 
0.75. Our complete analysis including independent variable selection and regression statistics 
are documented in Appendix A. 


 Plot the Energy 350 model, NWFPA model, and metered data. This allows us to visually 
verify that our model has a good fit with the metered data during the baseline period, 
compare the Energy 350 model to the NWFPA model, and identify anomalies in the model 
that might not be evident in the regression statistics. 


 Compare our model’s and NWFPA’s model’s estimated energy use to the metered data. The 
reported savings during the performance period is then computed as the difference between 


                                                     
1 If multiple models met these criteria, we used the model with the highest adjusted coefficient of 
determination. 
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the energy use estimated by our model and the actual energy use as indicated by the metered 
data. 


2.3 Observed Themes in Analysis 


Many of the changes we made to each model were fairly repetitive across many or all of the models. 
This section discusses changes that we made across many or all models and the rationale behind 
them. 


2.3.1 Weather	Data	
The initial NWFPA models used average monthly temperatures for the weather adjustment. This is 
a reasonable approach, but for some sites we were able to improve the significance of our 
independent variables by using Heating Degree Days (HDDs) and Cooling Degree Days (CDDs) for 
our ambient variables. HDDs and CDDs account for the variability in weather throughout the 
month that is masked by an average temperature. Additionally, we found that some sites were not 
weather dependent and for those sites a bivariate model based only production rate yielded the best 
fit. 


2.3.2 Indicator	Variables	
NWFPA used a number of indicator variables in their models. Based on conversations with 
NWFPA, we discovered that the indicator variables were only based on the production rate. They 
did not indicate any step changes in processes on the site. We found this application of indicator 
variables redundant to real production data and the removal of the indicator variables improved the 
explanatory power of the models (adjusted R2) and significance of the independent variables (p-
values). Indicator variables are valuable tools to note step changes or anomalies at a facility. An 
example may be to mark a change in the product that they produce or a change in the method by 
which they produce it. However, without intimate knowledge of each facility, we don’t have the 
information needed to determine what changes, if any, warrant the use of an indicator variable.  


2.3.3 Energy	Accounting	
Given a multi-year engagement like this, special care must be taken in energy accounting. Year over 
year savings at a given site should be tracked as incremental, not cumulative. For example, let’s say 
a site saves 1 kWh in year one and an additional 1 kWh in year two. In year two the site is still 
achieving the 1 kWh of savings from year one. In a cumulative accounting approach, this could be 
characterized as a savings of 2 kWh in year two. Alternatively, incremental accounting claims only 
new savings in each year, so in this example, the year two savings should be 1 kWh. 


2.3.4 Baseline	and	Performance	Periods	
NEEA must report savings that are incremental to those that have been reported previously. One 
way to ensure that savings claims are incremental, not cumulative is in determining the baseline 
period. If in the current analysis year, the baseline timeframe is the previous performance period, all 
savings measured by the model will be incremental. We would call this approach a rolling baseline. 
If however, the baseline period for each year’s model is fixed at a period prior to the engagement, 
special care must be taken to net out early year savings from later year performance. From NEEA’s 
perspective, the fixed baseline approach can be valid as long as proper accounting is performed to 
net out previous years’ savings claimed from the current year to ensure savings aren’t tracked 
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cumulatively. The rolling baseline approach has the advantage of always using more recent data as 
the baseline, which captures ever evolving facility operations. For example, if a facility adds or 
changes equipment, changes their product mix, or manufacturing process, this can be reflected in the 
rolling baseline approach, whereas the fixed baseline approach is prone to inaccuracy in later years 
as facility operations change. 


In our analysis, we chose a baseline period consistent with last year’s performance period. Table 2 
shows the baseline and analysis periods for each site. Prior to this evaluation, the CEI sites used 
different performance periods than non-CEI sites. To align timeframes for cleaner evaluations going 
forward, we only used a 3 month performance period for CEI sites. While this results in a short 
performance period this year, all performance periods can now be aligned for future evaluations. 


Table 2: Baseline and performance period for all sites in this analysis 
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  Baseline Period         
  Performance Period 
 


Sites A014, A028, A034, A040, and A052 are participants in NEEA’s CEI program and have 
already had savings claimed through September 30, 2013. Therefore, we were only able to claim the 
last quarter of 2013 as saving. Our baseline period for those projects was limited to January 1, 2013 
until September 30, 2013. Our performance periods for this validation were selected to all end at the 
same time so that the next year’s validation can use the same performance periods for all sites. 


2.3.5 Model	Fit	
Developing regression evaluation criteria is a critical step in developing energy models. We used the 
following criteria. 


 Only include independent variables that are significant at the 95 percent confidence limit. 
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 Only include models where the regression has a coefficient of determination greater than 
0.75.2 


 Exclude any models where the baseline does not capture the entire range of independent 
variable conditions experienced during the performance period.3 


By sticking to these criteria we were able to develop good fitting models with significant independent 
variables. The adjusted coefficient of determination and ambient variable for each of our models is 
shown in Table 3. 


Table 3: Adjusted coefficients of determination (R2) and ambient variables for each site4 


Site 
Electric 


R2 
Natural 
Gas R2 


Electric Regression Ambient 
Variable 


Natural Gas Regression 
Ambient Variable 


A014 0.996 0.838 None None 
A028 0.976 0.883 None HDD 55F 
A030 0.2895 0.6675 None HDD 55F 
A034 0.960 0.996 CDD 65F None 
A039 0.1635 0.977 Average Monthly Wet Bulb HDD 65F 
A040 0.993 0.994 CDD 60F HDD 55F 
A041 0.5785 0.783 Average Monthly Dry Bulb Average Monthly Wet Bulb 
A042 0.946 0.985 None None 
A047 0.8305 0.8845 None None 
A052 0.993 0.988 None None 


 
The average adjusted coefficients of determination for electric and natural gas models where we are 
reporting savings are 0.977 and 0.931 respectively. This indicates that in general the models have a 
good fit and are capable of describing the majority of variation in the baseline data. Additionally, we 
found that half of the sites’ energy use was not strongly weather dependent, as indicated by 
insignificant ambient variables in their models. While this would be a very odd occurrence in 
commercial buildings, it is a reasonable finding for industrial sites where energy use is much more 
strongly coupled with production rates than ambient conditions. 


2.3.6 Impact	of	Model	Differences	
While we saw a very large discrepancy between the NWFPA calculated savings and Energy 350 
calculated savings, the differences in modeling approach represent only a small portion of the 
discrepancy. The difference is largely because the NWFPA approach calculates savings 
cumulatively, not incrementally. In other words, the savings reported by NWFPA for the most 
recent evaluation period are actually the total savings throughout the entire engagement. 


                                                     
2 If multiple models have adjusted coefficients of determination greater than 0.75, we selected the regression 
with highest adjusted coefficient of determination. 
3 This arose for one site A047. We did not count savings for this site because one month in the performance 
period had production that was 140 percent higher than any month in the baseline period. We recommend 
excluding savings for this site because data driven models are often very poor at extrapolating beyond the 
bounds of the data they are based on. 
4 Coefficient of determination (not adjusted) is used when the regression has only one independent variable 
5 Savings are not reported for these models. See site specific sections for more details. 
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Additionally, NWFPA reported energy savings for multiple sites where we were unable to develop 
regressions with a good enough fit because we did not throw out unexplained outlier data points in 
our baseline models. It is our position that outlier data points should only be thrown out when 
known to be erroneous. For example, if we see a month of unusually high production and we 
confirm with the facility that it is inaccurate data and that production was not actually that high, this 
is a valid reason to eliminate that data point. However, unless outlier data points can be confirmed 
to be erroneous, it is our practice to include outlier data points.  


Table 4 shows the savings reported by NWFPA and Energy 350 for each site. 


Table 4: Energy 350 and NWFPA energy savings comparison for all sites 


Electric Savings (aMW) Gas Savings (MMBtu) 
Site Energy 350 NWFPA  Energy 350 NWFPA 


A014 -0.051 -0.025 -4,428 2,369 
A028 0.115 0.307 -1,691 -2,495 
A030 0.000 0.175 0 0 
A034 -0.015 0.010 -2,256 -1,787 
A039 0.000 0.054 -38 0 
A040 0.117 0.262 -10,535 6,875 
A041 0.000 0.494 29,358 152,481 
A042 -0.029 0.005 2,239 353 
A047 0.000 0.180 0 50,556 
A052 -0.135 -0.012 -2,042 -288 
Total 0.001 1.450 10,607 208,064 


 


There is a very large difference between the energy savings determined by Energy 350 and NWFPA. 
While different independent variables may be the source of some of the difference in energy savings, 
baseline period selection and energy accounting practices likely account for much more of the 
discrepancy. These large differences in savings can likely be attributed primarily to NWFPA 
accounting for savings cumulatively whereas we accounted for savings incrementally.  


2.3.7 Trend	of	Site	Energy	Performance	
As shown previously, electric energy savings for the 2013 performance period are very small. 
However, we wanted to evaluate the long-term trend of energy savings to see if the small savings in 
the 2013 performance period are representative of the long term energy performance for these sites. 
The percent savings for electric and natural gas energy dating back to 2009 is shown in Figure 1 and 
Figure 2. 
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Figure 1: Cumulative electric energy savings dating back to the beginning of NWFPA’s 
energy reduction campaign in 2009 
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Figure 2: Cumulative natural gas energy savings dating back to the beginning of NWFPA’s 
energy reduction campaign in 2009 


 
 
Figure 1 shows that cumulative electric energy savings have been steadily increasing since the 
beginning of NWFPA’s energy reduction campaign. Cumulative savings at the end of 2013 reached 
nearly ten percent, which translates to average annualized electric savings of 1.8 percent. The reason 
Figure 1 shows a sizeable increase in savings during 2013, whereas the detailed 2013 performance 
period analysis shows very little electric savings is because the performance periods for many of the 
sites in the detailed analysis was only the last quarter of 2013. The two sites showing positive savings 
in the detailed analysis both participate in NEEA’s CEI program and therefore we were only able to 
claim savings for those sites for the last quarter of 2013. Whereas, the sites that did not participate in 
NEEA’s CEI program, and thus we were able to claim savings for all of 2013, tended to show 
negative or very small energy savings.  
 
As can be seen in Figure 2, cumulative natural gas savings since 2009 are not as large as electric 
savings during the same period. Cumulative natural gas savings at the end of 2013 reached nearly 
five percent, which translates to average annualized natural gas savings of 0.8 percent. 
 
As indicated in Figure 1 and Figure 2, long-term improvements to energy performance are being 
achieved by sites that participate in NWFPA’s energy reduction campaign. These long-term savings 
trends suggest that NWFPA’s energy reduction campaign is having an impact on energy use at their 
facilities even though the reported electric savings for the 2013 performance period are very small. 
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3 Site Level Review 


3.1 Site A042 Summary  


Participant in NEEA’s Continuous Energy Improvement Program: No 


The regressions created by NWFPA resulted in a model with a good fit, however Energy 350 
identified several improvements to the model. The most significant improvement was related to the 
baseline period. This site provided energy and production data dating back to 2009, which coincides 
with the beginning of NWFPA’s energy reduction campaign. As noted in Table 5, NWFPA’s model 
utilized a three year baseline beginning in 2009 and ending in 2011. The NWFPA model used this 
three year baseline and did not account for savings that NEEA has previously claimed at the site. 
Therefore, energy savings were being recounted from previous years.  


Our approach was to identify the last period of time when NEEA claimed savings at the site and use 
that period of time as our baseline period. This site does not participate in NEEA’s CEI program so 
NEEA most recently claimed savings for this site from January 1st, 2012 until December 31st 2012 
based on findings in Market Progress Evaluation Report #8 (MPER 8) (DNV KEMA Energy and 
Sustainability, Research Into Action Inc. 2014). For all sites, we attempted to align our baseline 
period with the previous performance period. Therefore, as shown in Table 5 our baseline uses 2012 
calendar year data. In addition to the baseline period duration, other changes we made to the model 
include:  


 Removal of the production indicator variable – We removed this because the production 
indicator variable used by NWFPA did not signify a step change in production such as 
switching production technique or switching what was being produced. The production 
indicator variable used by NWFPA only related to the presence of production at the site. 
The production rate variable already captures the impact that production has on energy use, 
so the production indicator variable used by NWFPA was statistically insignificant at the 95 
percent confidence limit. Indicator variables are valuable for capturing step changes or 
anomalies in operation, but when used to indicate periods of high or low production, are 
redundant to the production rate variable. Removing the indicator variable improved the 
significance (p-values) of the independent variables. 


 Removal of the weather variable – We investigated replacing the average monthly dry bulb 
temperature variables used by NWFPA with heating degree day (HDD) and cooling degree 
day (CDD) variables. However, we found that the HDD and CDD variables were still 
insignificant. Therefore, we used a bivariate regression with production rate as the only 
independent variable. 


Table 5: Key model characteristics for site A042 


 Energy 350  NWFPA 
Baseline Period 01/01/2012 – 12/31/2012 01/01/2009 – 12/31/2011 
Performance Period 01/01/2013 – 12/31/2013 01/01/2013 – 12/31/2013 
Adjusted R2 (Electric/Gas) 0.946/0.985 0.970/0.994 
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Key regression statistics including the adjusted coefficients of determination (R2) and independent 
variable p-values were used to determine the goodness of fit of the regressions. Adjusted coefficients 
of determination and p-values for each independent variable investigated can be found in Appendix 
A. As indicated in Table 6, these model changes had a significant impact on estimated energy 
savings.  


Table 6: Energy savings estimates during the performance period for the NWFPA and Energy 350 
models 


  Energy 350 NWFPA 
Electric Savings (aMW) -0.029 0.005 
Natural Gas Savings (MMBtu) 2,239 353 


 


 
The difference in electric savings estimated using the two different models during this period is 
significant. However, without detailed knowledge of changes implemented at the site, it is difficult to 
attribute the savings to specific changes in plant operation. Therefore, energy use is plotted in Figure 
3 and Figure 4 in order to better visualize the two models and understand differences between them. 


Figure 3: Monthly electric utility data (metered data) compared to the Energy 350 electric model and 
the NWFPA electric model 
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Figure 4: Monthly natural gas utility data (metered data) compared to the Energy 350 natural gas 
model and the NWFPA natural gas model 


 


Both electric models show savings during non-production periods (November through May) and 
peak production periods (September). However, the Energy 350 electric model tends to show slightly 
more savings during non-production periods and the NWFPA electric model shows more savings 
during peak production. While both models show savings during non-production and peak 
production, the overall savings over the analysis period is negative because both models yield 
negative savings during moderate production periods (June, July, August and October).  


Both natural gas models show similar savings during non-production times. Similarly to the electric 
regressions, both natural gas models also show large negative savings during moderate production 
periods. 


3.2 Site A052 Summary 


Participant in NEEA’s Continuous Energy Improvement Program: Yes 


The NWFPA models for this site showed significant energy savings and the regressions had high 
adjusted coefficients of determination (R2). Key regression characteristics for the NWFPA and 
Energy 350 models are shown in Table 7.  
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Table 7: Key model characteristics for site A052 


 Energy 350  NWFPA 


Baseline Period 01/01/2013 – 09/30/2013 
01/01/2006 – 12/31/20096 
01/01/2006 – 12/31/2007 


Performance Period 10/01/2013 – 12/31/2013 10/01/2013 – 12/31/2013 
Adjusted R2 (Electric/Gas) 0.993/0.988 0.974/0.983 


 


The adjusted coefficients of determination (R2) for both models are very high. However, the baseline 
periods are different between the NWFPA and Energy 350 models. NEEA has claimed savings for 
this site since NWFPA’s energy reduction campaign began in 2009. Therefore care must be taken in 
energy accounting practices to ensure savings are not double counted. We account for savings that 
have already been claimed by training our baseline during the last performance period when NEEA 
claimed savings. This approach ensures that energy savings are not double counted. NWFPA used a 
baseline based on data from before the last time NEEA claimed savings. Additionally, NWFPA did 
not make any adjustments to account for improved facility performance based on savings that 
NEEA has already claimed, which results in an accounting of savings cumulatively. In addition to 
using a different baseline period, we elected to make several other changes to the models, including: 


 Removal of the production indicator variable – As previously mentioned, NWFPA used the 
production indicator variable to signify periods when the facility was in production. The 
production indicator variable did not signify step changes in production such as switching 
production technique or switching what was being produced.  Therefore, we removed the 
production indicator variable because the production rate variable already captures the 
impact that production has on energy use. The insignificance of the production indicator 
variable was made evident by its high p-values. The production indicator variables’ p-values 
for the electric and natural gas regressions were 0.313 and 0.440, respectively. 


 Removal of the ambient variable – We investigated replacing the average monthly dry bulb 
ambient variable used by NWFPA with HDD and CDD variables. However, we found that 
the ambient variables were still insignificant. Therefore, we utilized a bivariate regression 
using production rate as the only independent variable. 


 Inclusion of all months in the energy model – NWFPA did not include April or May in 
their models. These months were excluded from the models due to a data entry oversight by 
NWFPA. They entered the production data for April and May as blanks instead of zeros 
into their statistical modelling tool, JMP. This resulted in JMP interpreting the production 
for April and May as missing data points, even though the data for those months was 
provided by the site. We identified and corrected the issue in JMP, therefore our models 
include all months.  


As indicated by Table 8, the result of the changes to the models is an increase in negative electric 
and natural gas savings. 


                                                     
6 NWFPA used different baseline periods for the electric and natural gas models. The electric baseline period is 
shown on the first line and the natural gas baseline period is shown on the second line. 
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Table 8: Energy savings estimates during the performance period for the NWFPA and Energy 350 
models 


  Energy 350 NWFPA 
Electric Savings (aMW) -0.135 -0.012 
Natural Gas Savings (MMBtu) -2,042 -288 


 


All models show negative savings at this site, however the Energy 350 model shows more negative 
savings. The difference is largely driven by the baseline selection. The NWFPA model uses a 
baseline dating back to 2006 and does not net out previously claimed savings. This method of 
accounting tracks annual savings cumulatively, whereas our savings are tracked incrementally. 


Energy use is plotted in Figure 5 and Figure 6 in order to better visualize the two models and 
understand differences between them. 


Figure 5: Monthly electric utility data (metered data) compared to the Energy 350 electric model and 
the NWFPA electric model7  


 


                                                     
7 The NWFPA electric and natural gas models exclude data points from April and May for every year. 
Therefore these months are not shown in the NWFPA models in Figure 5 and Figure 6. 
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Figure 6: Monthly natural gas utility data (metered data) compared to the Energy 350 natural gas 
model and the NWFPA natural gas model


 


This site likely implemented energy efficiency measures sometime between 2006 and 2010. These 
energy efficiency measures improved electric energy performance during non-production periods 
(December through May). This is supported by the NWFPA electric model predicting much larger 
savings than the Energy 350 electric model during non-production periods. 


3.3   Site A040 Summary 


Participant in NEEA’s Continuous Energy Improvement Program: Yes 


The NWFPA models for this site showed significant energy savings and the regressions had high 
adjusted coefficients of determinations (R2). Key regression characteristics for the NWFPA and 
Energy 350 models are shown in Table 9. 


Table 9: Key model characteristics for site A040 


 Energy 350  NWFPA 


Baseline Period 01/01/2013 – 09/30/2013 
01/01/2006 – 12/31/20078 
01/01/2006 – 12/31/2006 


Performance Period 10/01/2013 – 12/31/2013 10/01/2013 – 12/31/2013 
Adjusted R2 (Electric/Gas) 0.993/0.994 0.981/0.960 


 


The adjusted coefficients of determination (R2) for both models are very high. However, the baseline 
periods are different between the NWFPA and Energy 350 models. As with other CEI sites, NEEA 


                                                     
8 NWFPA used different baseline periods for the electric and natural gas models. The electric baseline period is 
shown on the first line and the natural gas baseline period is shown on the second line. 
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has previously claimed savings at this site. NWFPA used a baseline based on data from before the 
last time NEEA claimed savings. Additionally, they did not make any adjustments to account for 
improved facility performance based on savings that NEEA has already claimed, which results in 
double counting savings. The Energy 350 baseline does not double count savings because our 
baseline uses data from the last performance period when NEEA claimed savings. In addition to 
using a different baseline period, we elected to make several other changes to the models, including: 


 Removal of the production indicator variable – As previously mentioned, we removed this 
because the production rate variable already captures the impact that production has on 
energy use. The insignificance of the production indicator variable was made evident by its 
high p-values. The production indicator variables’ p-values for the electric and natural gas 
regressions were 0.078 and 0.641, respectively.  


 Replacement of the ambient variable from average monthly dry bulb and wet bulb 
temperature to HDD and CDD. We implemented a heating and cooling degree day 
approach because it is considered best practice for energy estimating as it accounts for 
variations in temperature, which cannot be captured by using monthly average temperature.  


The impact that removal of the production indicator variable and switching to a heating and cooling 
degree day approach has on the model is shown in Table 10. 


 


Table 10: P-values for the ambient variables included the NWFPA’s and Energy 350’s models 


  Energy 350 NWFPA 


Electric Regression Ambient Variable P-Value  0.004 0.071 
Natural Gas Regression Ambient Variable P-Value 0.051 0.497 


 


The changes to the model improved the regression statistics while shortening the baseline period. 
The result is a better regression which does not double count savings. The baseline period is less than 
one year, however it covers a broad range of ambient conditions and production rates which reduce 
the risk of a seasonal bias in the model. The impact these model changes have on energy savings is 
shown in Table 11. 


Table 11: Energy savings estimates during the performance period for the NWFPA and Energy 350 
models 


  Energy 350 NWFPA 


Electric Savings (aMW) 0.117 0.262 


Natural Gas Savings (MMBtu) -10,535 6,875 
 


The NWFPA models show much larger energy savings than the Energy 350 models. The large 
difference in savings is primarily driven by the baseline period. The NWFPA baseline uses data from 
before the last time NEEA claimed savings at this site and therefore the NWFPA model is 
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accounting savings cumulatively whereas we are accounting for savings incrementally. In order to 
better visualize the differences between the models, they are shown graphically in Figure 7 and 
Figure 8. 


Figure 7: Monthly electric utility data (metered data) compared to the Energy 350 electric model and 
the NWFPA electric model 
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Figure 8: Monthly natural gas utility data (metered data) compared to the Energy 350 natural gas 
model and the NWFPA natural gas model.  


 


The NWFPA models closely track metered data during 2006. However after that both NWFPA 
models begin to show significant savings during low production periods (January through April). 
This suggests that energy efficiency measures were implemented sometime before 2007 and the 
NWFPA model continues to account for those savings even though they have already been claimed 
by NEEA. 


The electric models differ the most during low production periods. The NFWPA model shows high 
savings during low production periods, whereas the Energy 350 model show savings, but they are 
not nearly as large. 


The natural gas models differ considerably as well. The NWFPA model does not respond as much 
to changes in ambient conditions or production and therefore shows more repetitive annual pattern.  


3.4   Site A014 Summary 


Participant in NEEA’s Continuous Energy Improvement Program: Yes 


The NWFPA electric model resulted in a good fit, however the NWFPA natural gas model did not 
yield as good a fit. Key regression characteristics for the NWFPA and Energy 350 models are shown 
in Table 12. 
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Table 12: Key model characteristics for site A014 


 Energy 350  NWFPA 


Baseline Period 01/01/2013 – 09/30/2013 
01/01/2006 – 12/31/20079 
01/01/2006 – 12/31/2006 


Performance Period 10/01/2013 – 12/31/2013 10/01/2013 – 12/31/2013 
Adjusted R2 (Electric/Gas) 0.996/0.838 0.988/0.789 


 


The adjusted coefficients of determination (R2) for both electric models are very high. However, the 
adjusted coefficients of determination for both natural gas models are not as high. As was performed 
at other sites, we elected to shift our baseline period to the last performance period when NEEA 
claimed savings, thus removing the possibility of double counting savings. In addition to using a 
different baseline period, we elected to make several other changes to the models, including: 


 Removal of the production indicator variable – As previously mentioned, we removed 
this because the production rate variable already captures the impact that production has 
on energy use.  


 Removal of the ambient variable – We investigated replacing the average monthly dry 
bulb temperature and average monthly wet bulb temperature ambient variables used by 
NWFPA with HDD and CDD. However, we found that HDD and CDD were still 
insignificant as independent variables. Therefore, we utilized a bivariate regression using 
production rate as the only independent variable. 


The changes to the models prevent double counting savings already claimed by NEEA and improves 
the regression statistics. The impact these changes have on energy savings is shown in Table 13. 


Table 13: Energy savings estimates during the performance period for the NWFPA and Energy 350 
models 


  Energy 350 NWFPA 
Electric Savings (aMW) -0.051 -0.025 
Natural Gas Savings (MMBtu) -4,428 2,369 


 


The shift in baseline period results negative savings in the Energy 350 natural gas and electric 
models. In order to visually display the differences between the models, they are shown graphically 
in Figure 9 and Figure 10. 


                                                     
9 NWFPA used different baseline periods for the electric and natural gas models. The electric baseline period is 
shown on the first line and the natural gas baseline period is shown on the second line. 
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Figure 9: Monthly electric utility data (metered data) compared to the Energy 350 electric model and 
the NWFPA electric model 


 


Figure 10: Monthly natural gas utility data (metered data) compared to the Energy 350 natural gas 
model and the NWFPA natural gas model 


 


Both electric models had very high adjusted coefficients of determination, which is can be seen by 
the close fit of the models during their baseline periods. The largest difference in the electric models 
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occurs during the moderate production periods (November and December), when the NWFPA 
model shows less negative savings. The natural gas models do not have as high of adjusted 
coefficients of determination and thus the models do not fit the metered data as well in the baseline 
period. Both natural gas models overestimate natural gas energy in June and July and underestimate 
natural gas energy during September and October. This likely means that there is a change in 
production during the middle of the summer that is not captured by the production rate variable. 
Additional information from the site such as their production schedule may help to address this 
issue.  


3.5   Site A034 Summary 


Before submitting the analysis for this and all subsequent sites (sections 3.5 – 3.10), NWFPA met with Energy 
350 to discuss their modelling method. Therefore, many of the improvements Energy 350 identified and 
implemented to the first four sites (sections 3.1-3.4) were incorporated into this and all subsequent sites before 
they were submitted for Energy 350’s review. 


Participant in NEEA’s Continuous Energy Improvement Program: Yes 


The regressions created by NWFPA resulted in a model with a good fit, however we were able to 
identify a couple of improvements to the models. 


 Adjust the baseline period – As previously mentioned, we used a baseline period 
corresponding to when NEEA last claimed savings for this site. This prevents double 
counting savings that NEEA has previously claimed for this site. NWFPA used a baseline 
dating back to 2006 and did not make any adjustments to account for the savings NEEA has 
claimed. 


 Change HDD and CDD reference temperatures – NWFPA utilized a HDD and CDD 
approach for this site. However, they used a 30 degree Fahrenheit reference temperature for 
heating and a 75 degree Fahrenheit reference temperature for cooling. While these reference 
temperatures may yield the best regression statistics, they are outside reasonable bounds for 
HDD and CDD reference temperatures. We elected to restrict the HDD and CDD reference 
temperatures to between 55 degree Fahrenheit and 65 degrees Fahrenheit. Performing an 
iterative analysis within these bounds revealed that using a 65 degree Fahrenheit reference 
temperature results in the ambient variable being statistically significant at the 95 percent 
confidence limit and yields an electric model with the highest adjusted coefficient of 
determination. A similar analysis was performed for the natural gas model, but all the 
ambient variables investigated were insignificant at a 95 percent confidence limit. Therefore 
we used a bivariate regression with production rate as the only independent variable for our 
natural gas model. 


Changing the baseline period and independent variables improved the fit of resulting models. Key 
regression statistics for NWFPA’s models and Energy 350’s models are summarized in Table 14. 
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Table 14: Key model characteristics for site A034 


 Energy 350  NWFPA 
Baseline Period 01/01/2013 – 09/30/2013 01/01/2006 – 12/31/2007 
Performance Period 10/01/2013 – 12/31/2013 10/01/2013 – 12/31/2013 
Adjusted R2 (Electric/Gas) 0.960/0.996 0.838/0.969 


 


While changing the baseline period and ambient variables improved the regression statistics, Table 
15 shows that there were larger impacts on the estimated energy savings. 


Table 15: Energy savings estimates during the performance period for the NWFPA and Energy 350 
models 


  Energy 350 NWFPA 
Electric Savings (aMW) -0.015 0.010 
Natural Gas Savings (MMBtu) -2,256 -1,787 


 


Once again, the discrepancy in energy savings is largely driven by the baseline period selection. In 
order to better understand the differences between the models they are displayed graphically in 
Figure 11 and Figure 12. 


Figure 11: Monthly electric utility data (metered data) compared to the Energy 350 electric model 
and the NWFPA electric model.  
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Figure 12: Monthly natural gas utility data (metered data) compared to the Energy 350 natural gas 
model and the NWFPA natural gas model.  


  
The large difference in electric savings is a result of the NWFPA baseline model using data 
from 2006 and 2007. During that time, energy use during non-production periods (December 
through March) was much higher than it has been in recent years. Once again this results in 
double counting savings already claimed by NEEA. 


3.6   Site A041 Summary 


Participant in NEEA’s Continuous Energy Improvement Program: No 


The regressions created by NWFPA resulted in a model with a fit that meets ASHRAE’s regression 
requirements (R2 > 0.75). However, upon closer inspection of the models, we identified a number of 
changes to the models. 


 Ambient variable selection – The NWFPA models used HDD with a 50 degree Fahrenheit 
reference temperature for their electric model and used CDD with a 45 degree Fahrenheit 
reference temperature for their natural gas model. These were used because NWFPA found 
that they resulted in the highest adjusted coefficient of determination. However, this is an 
unusual application of these ambient variables and their use results in negative regression 
coefficients. Standard convention is to use HDD for natural gas models (in natural gas 
heated spaces) and to use CDD for electric models. Additionally, the reference temperatures 
are typically bound between 55 degrees Fahrenheit and 65 degrees Fahrenheit. We 
performed an iterative analysis and found that average monthly dry bulb and average 
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monthly wet bulb yielded the best fitting regressions for the electric and natural gas models, 
respectively. 


 Outlier identification – The NWFPA models excluded data from June 2009 because it 
appeared to be an outlier for electric energy use. It appeared to be an outlier because the 
electric energy use was considerably higher than would be expected for the given production 
rate and ambient conditions. Additionally, excluding this data point improved the fit of their 
model and the significance of their independent variables. We recommend including all data 
points in the models unless there is justification from the site for why the data point does not 
represent typical operation. We believe that data should only be excluded from the models 
under extreme circumstance, such as a meter failure or known anomalous occurrence at the 
site. NWFPA noted that they were not aware of any meter failures or other anomalous 
occurrences at this site, therefore we included all data points in our models.   


Energy savings for this site have not previously been claimed by NEEA. Therefore, we were less 
restricted in our baseline period selection. However, we used 2012 as our baseline period because it 
resulted in the best models when including all data points. As shown in Table 16 the electric 
regression’s adjusted coefficient of determination was significantly below 0.75 so we do not 
recommend claiming electric savings for this site.  


Table 16: Key model characteristics for site A041 


 Energy 350  NWFPA 
Baseline Period 01/01/2012 – 12/31/2012 01/01/2009 – 12/31/2009 
Performance Period 01/01/2013 – 12/31/2013 01/01/2013 – 12/31/2013 
Adjusted R2 (Electric/Gas) 0.384/0.783 0.759/0.756 


 


Changing the ambient variables, baseline period, and handling of outliers resulted in a significantly 
worse adjusted coefficient of determination (R2) for electric model. As can be seen in Table 17, the 
savings that NWFPA estimated for this site during the performance period are large and therefore 
excluding this site from our reported savings will have a sizeable impact on the energy savings for 
the cohort of buildings included in this analysis. 


Table 17: Energy savings estimates during the performance period for the NWFPA and Energy 350 
models 


  Energy 350 NWFPA 


Electric Savings (aMW) 0.000  0.494 


Natural Gas Savings (MMBtu) 29,358 152,481  
 


Our models show much less savings, which is a result largely driven by the baseline selection period. 
A graphical representation of the models is shown in Figure 13 and Figure 14 to help demonstrate 
the differences between the models. 
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Figure 13: Monthly electric utility data (metered data) compared to the Energy 350 electric model 
and the NWFPA electric model.  


Figure 14: Monthly natural gas utility data (metered data) compared to the Energy 350 natural gas 
model and the NWFPA natural gas model.  


 


Figure 13 shows the poor fit of our electric model during the baseline period, which is expected 
because our electric model has an adjusted coefficient of determination of 0.384. Additionally, 
Figure 14 shows the large difference in natural gas savings due primarily to baseline period selection. 
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3.7   Site A028 Summary 


Participant in NEEA’s Continuous Energy Improvement Program: Yes 


The regressions created by NWFPA resulted in a model with a good fit, however the NWFPA 
models were based on data dating back to 2006 and they did not adjust for any previously claimed 
savings by NEEA. We used a baseline period corresponding to when NEEA last claimed savings for 
this site, which prevents double counting savings. 


NWFPA developed a natural gas model, however due to an oversight they did not provide details of 
the model. After multiple requests NWFPAs still did not provide details on their natural gas 
regression and therefore we were unable to compare natural gas regression statistics. Table 18 
provides an overview of the available model characteristics. 


Table 18: Key model characteristics for site A028 


 Energy 350  NWFPA 
Baseline Period 01/01/2013 – 09/30/2013 01/01/2006 – 12/31/2009 
Performance Period 10/01/2013 – 12/31/2013 10/01/2013 – 12/31/2013 
Adjusted R2 (Electric/Gas) 0.976/0.883 0.964/NA 


  


Changing the baseline period marginally improved the adjusted coefficient of determination for the 
electric model. However, as shown in Table 19 the changes had a much larger impact on energy 
savings.  


Table 19: Energy savings estimates during the performance period for the NWFPA and Energy 350 
models 


  Energy 350 NWFPA 
Electric Savings (aMW) 0.115 0.307 
Natural Gas Savings (MMBtu) -1,691 -2,495 


 


The Energy 350 electric model yields much less savings, which is the result of the baseline period 
selection. The electric and natural gas models are shown graphically in Figure 15 and Figure 16 to 
demonstrate the differences between the NWFPA and Energy 350 models.
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Figure 15: Monthly electric utility data (metered data) compared to the energy 350 electric model 
and the NWFPA electric model
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Figure 16: Monthly natural gas utility data (metered data) compared to the Energy 350 natural gas 
model and the NWFPA natural gas model. 


  


As would be expected by the high adjusted coefficients of determination for the electric models, 
Figure 15 shows that the electric models closely match the metered data during the baseline periods. 
However, this is not the case for NWFPA’s natural gas model. While we were not provided 
regression statistics for NWFPA’s natural gas model, Figure 16 shows a significant amount of 
variation between the metered data and NWFPA’s natural gas model during their baseline period.  


3.8 Site A030 Summary 


Participant in NEEA’s Continuous Energy Improvement Program: No 


NWFPA created a model for electric energy use at this site but could not develop a natural gas 
regression with a good enough fit. We were also unable to develop a natural gas regression with a 
good enough fit. However, unlike NWFPA we could not develop an electric model with a good 
enough fit either. Our review of the NWFPA’s models resulted in the following changes: 


 Adjust the baseline period – As previously mentioned, we used a baseline period 
corresponding to when NEEA last claimed savings for this site, which will prevent double 
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counting savings.10 NWFPA used a baseline dating back to 2006 and did not make any 
adjustments to account for the savings NEEA has previously claimed. 


 Outlier identification – The NWFPA models exclude data from April 2009 because it 
appears to be an outlier for electric energy use. However, NWFPA did not provide 
additional justification for why this data point should be excluded from the model. We do 
not recommend excluding any data points from the model unless there is justification from 
the site for why the data point does not represent typical operation. 


As shown in Table 20, these changes to the models resulted in a reduction in the adjusted coefficient 
of determination for the electric model.  


Table 20: Key model characteristics for site A030 


 Energy 350  NWFPA 
Baseline Period 01/01/2012 – 12/31/2012 01/01/2006 – 12/31/2009 
Performance Period 01/01/2013 – 12/31/2013 01/01/2013 – 12/31/2013 
Adjusted R2 (Electric/Gas) 0.289/0.667 0.781/NA 


 


The fit of the electric model was significantly degraded by switching the baseline period and not 
excluding any data points. The Energy 350 model yielded a negative correlation between production 
rate and electric energy use. This is a counter-intuitive result and signifies that there are additional 
changes at the site that need to be quantified in order to develop a good model. We do not 
recommend claiming energy savings for this site because the low adjusted coefficients of 
determination and the negative production correlation. The energy savings as determined by 
NWFPA and Energy 350 are shown in Table 21. 


Table 21: Energy savings estimates during the performance period for the NWFPA and Energy 350 
models 


  Energy 350 NWFPA 


Electric Savings (aMW) 0.000  0.175 


Natural Gas Savings (MMBtu) 0 0 
 


The models are shown graphically in  


 


 


 


Figure 17 and Figure 18 in order to better visualize their differences. 


                                                     
10 NEEA last claimed savings for this site from January 1st, 2012 until December 31st, 2012 based on the 
findings from MPER 8 (DNV KEMA Energy and Sustainability, Research Into Action Inc. 2014). 
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Figure 17: Monthly electric utility data (metered data) compared to the Energy 350 electric model 
and the NWFPA electric model. Note that the NWFPA baseline excludes the data point on 
04/01/2009.


 


Figure 18: Monthly natural gas utility data (metered data) compared to the Energy 350 natural gas 
model and the NWFPA natural gas model. Note that NWFPA did not create a model for natural 
gas for this site. 
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The large difference between the Energy 350 models and the metered data during the baseline period 
highlights the inability of the models to represent the system’s performance. This supports our 
recommendation to not claim savings for this site. 


 


3.9 Site A039 Summary 


Participant in NEEA’s Continuous Energy Improvement Program: No 


NWFPA submitted an electric model, however they did not provide a model for natural gas. 
NWFPA analyzed the natural gas data and identified a model with a good fit. However, they opted 
not to include the model in their reported savings because it showed an increase in gas use during 
the performance period. The electric model created by NWFPA had good regression statistics 
however we were able to identify a couple of changes to the model: 


 Adjust the baseline period – As previously mentioned, we used a baseline period 
corresponding to when NEEA last claimed savings for this site, which will prevent double 
counting savings.11 NWFPA used a baseline dating back to 2006 and did not make any 
adjustments to account for the savings NEEA has claimed. 


 Ambient variable selection – The NWFPA models used CDD with a 75 degree Fahrenheit 
reference temperature for their electric model. This was used because NWFPA found that it 
yielded the highest adjusted coefficient of determination. However, this is outside 
conventional bounds for cooling degree day reference temperatures. We investigated 
different ambient variables including reference temperatures between 55 degrees Fahrenheit 
and 65 degrees Fahrenheit, average monthly wet bulb temperature, and average monthly dry 


                                                     
11 NEEA last claimed savings for this site from January 1st, 2012 until December 31st, 2012 based on the 
findings from MPER 8 (DNV KEMA Energy and Sustainability, Research Into Action Inc. 2014). 
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bulb temperature. Average monthly wet bulb temperature yielded the best regression for our 
electric model. 


We also developed a natural gas model and performed the same iterative analysis to identify the best 
ambient variable. HDD with a 65 degree Fahrenheit reference temperature yielded the best model 
and was statistically significant at the 95 percent confidence limit. Table 22 shows that our changes 
to the electric model significantly decreased the adjusted coefficient of determination, however it 
also shows that we were able to develop a natural gas model with a good fit. 


Table 22: Key model characteristics for site A039 


 Energy 350  NWFPA 
Baseline Period 01/01/2012 – 12/31/2012 01/01/2006 – 12/31/2009 
Performance Period 01/01/2013 – 12/31/2013 01/01/2013 – 12/31/2013 
Adjusted R2 (Electric/Gas) 0.163/0.977 0.850/NA 


 


After updating the electric model, the adjusted coefficient of determination (R2) decreases below the 
ASHRAE’s recommended limit of 0.75. Therefore, we do not recommend claiming electric savings 
for this site. The natural gas model has a very good fit and therefore we have reported natural gas 
savings. Energy savings from Energy 350’s and NWFPA’s models are shown in Table 23. 


Table 23: Energy savings estimates during the performance period for the NWFPA and Energy 350 
models 


  Energy 350 NWFPA 
Electric Savings (aMW) 0.000 0.054 
Natural Gas Savings (MMBtu) -38 0 


 


The energy savings for this site are small. However, to better understand these small savings and the 
differences between the NWFPA and Energy 350 models, the models are shown graphically in 
Figure 19 and Figure 20.  
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Figure 19: Monthly electric utility data (metered data) compared to the Energy 350 electric model 
and the NWFPA electric model.


 


 


Figure 20: Monthly natural gas utility data (metered data) compared to the Energy 350 natural gas 
model and the NWFPA natural gas model 
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3.10  Site A047 Summary 


Participant in NEEA’s Continuous Energy Improvement Program: No 


The regressions created by NWFPA resulted in a model with a good fit, however the NWFPA 
models were based on data dating 2009 and they did not adjust for any previously claimed savings 
by NEEA. Energy 350 used a baseline period corresponding to when NEEA last claimed savings for 
this site, which prevents double counting savings.12 The baseline period was the only change we 
made to the NWFPA’s model. This change’s impact on the regression statistics are shown in Table 
24. 


Table 24: Key model characteristics for site A047 


 Energy 350  NWFPA 
Baseline Period 01/01/2012 – 12/31/2012 01/01/2006 – 12/31/2009 
Performance Period 01/01/2013 – 12/31/2013 01/01/2013 – 12/31/2013 
R2 (Electric/Gas) 0.830/0.884 0.964/0.9531 


 


Our changes to the model decreased coefficients of determination (R2). However, this degradation to 
the fit of the model is irrelevant because we do not recommend claiming savings for this site. We do 
not recommend claiming savings for this site because of the large outlier in the performance period.  


The production for October 2013 was 8,994,373 pounds. This is 140 percent more production than 
any month in our baseline and 76 percent more production than any month in NWFPA’s baseline. 
Data driven models such as these are very good at estimating energy by interpolating between data 
points in the baseline period, however they are not good at extrapolation beyond data in the baseline 
period. Extrapolating energy use based on such high production data significantly increases 
uncertainty in the model, which is why we do not recommend claiming savings for this site. Energy 
savings reported by NWFPA and Energy 350 are shown in Table 25. 


Table 25: Energy savings estimates during the performance period for the NWFPA and Energy 350 
models 


  Energy 350 NWFPA 
Electric Savings (aMW) 0.000 0.180 
Natural Gas Savings (MMBtu) 0 50,556 


 


The loss of savings is significant, especially for natural gas. However, we do not recommend 
claiming savings for this because of the outlier in the performance period. Our rationale for 
excluding savings from these models is illustrated in Figure 21 and Figure 22. 


                                                     
12 NEEA last claimed savings for this site from January 1st, 2012 until December 31st, 2012 based on the 
findings from MPER 8 (DNV KEMA Energy and Sustainability, Research Into Action Inc. 2014). 
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Figure 21: Monthly electric utility data (metered data) compared to the Energy 350 electric model 
and the NWFPA electric model


 


Figure 22: Monthly natural gas utility data (metered data) compared to the Energy 350 natural gas 
model and the NWFPA natural gas model 
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The large spike in the Energy 350 and NWFPA models in Figure 21 and Figure 22 occurs during 
October 2013 when this site outputs 8,994,373 pounds of product. As previously mentioned, the 
production during this month is outside what was experienced during the baseline, which forces the 
models to extrapolate and results in unreasonably large energy savings. Regression models become 
unreliable when extrapolating data outside of the boundaries established in baseline models, 
particularly when significant extrapolation is required, as it the case with this site. 
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4 Conclusion 
Energy 350 was provided data and models for ten sites from NWFPA. We provided a 
comprehensive review of their models and developed models internally as well. We applied a 
methodical approach to identifying independent variables and selecting the best regressions for our 
models. Our effort resulted in excluding four out of the ten electric models because they did not have 
a good enough fit. 


While some models were excluded because we could not develop a good enough model, we were 
able to develop robust electric models for six out of the ten sites and robust natural gas models for 
eight out of the ten sites. As shown in Table 26, we found very modest electric energy savings and 
more meaningful natural gas savings for the 2013 performance period at these sites.   


Table 26: 2013 Net top-down energy savings for site submitted by NWFPA 


Site 
Able to Model? Electric Savings 


(aMW) 
Gas Savings 


(MMBtu) Electric  Gas 
A014 Y Y -0.051 -4,428 
A028 Y Y 0.115 -1,691 
A030 N N 0 0 
A034 Y Y -0.015 -2,256 
A039 N Y 0 -38 
A040 Y Y 0.117 -10,535 
A041 N Y 0 29,358 
A042 Y Y -0.029 2,239 
A047 N N 0 0 
A052 Y Y -0.135 -2,042 
Total     0.001 10,607 


 


While it is difficult to draw sound conclusions from analyzing a small portion of NWFPA’s 
members for one year of a multi-year engagement, we will discuss some potential hypotheses based 
on the observed data set. The ten sites in this study showed very little electric energy savings and 
moderate natural gas savings during the 2013 performance period. The overall performance of these 
sites may indicate that setting a goal and measuring progress towards that goal does not inherently 
mean that progress will be made. However, the long-term energy performance trends for this cohort 
of sites showed that energy performance has been consistently improving since the inception of 
NWFPA’s energy reduction campaign. Therefore, we recommend testing this conclusion by 
expanding the number of sites and ensuring that a full year performance period is used for all sites. 


An interesting finding of this analysis is the stark difference in savings between CEI facilities and 
non-CEI facilities. CEI facilities saved electricity while non-CEI facilities used more electricity; 
0.031 aMW savings for CEI compared to 0.029 aMW increased use for non-CEI. This may indicate 
that in addition to setting a goal and measuring progress, active engagement is critical towards 
ushering improved energy performance. 
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This study also revealed the importance of collecting appropriate independent variables for each site. 
The large difference in industrial processes means that independent variable selection must be 
independently determined for each site. While production rate and an ambient variable are good 
starting points, additional independent variables such as production type (i.e. does a facility switch 
from processing squash in the fall to peas in the spring?) should be considered for facilities where 
there are major changes to production throughout the year that is not captured by a production rate 
variable.  


Perhaps more important than the results from one year of performance for the relatively small 
number of sites we were able to create models for is the longer term trend of performance in those 
sites. What the data shown in Figure 1 reveals is that the sites are showing a trend of meaningful 
efficiency gains. This is an important indicator of success and should be weighted more heavily than 
a single year’s performance (or three months in the case of CEI facilities). 


Future Evaluation Recommendations 


One important question that we recommend be answered as the effort and evaluation continues is 
the question of attribution. Is the setting of a goal a major contributing factor that explains the 
observed energy savings? Better understanding this topic will allow NEEA and NWFPA to better 
determine where resources should be allocated based on their effectiveness. For example, if savings 
are attributable to goal setting and measuring progress, more resources could be applied to this 
effort. But, perhaps research will suggest that additional engagement along the lines of Strategic 
Energy Management may be a better investment in influencing behavior and achieving energy 
savings. We recommend that future study explore: 


 Survey NWFPA members to determine the level of influence the goal and related NWFPA 
activities had on achieving energy savings. 


 Performance of non-participants – The performance of non-participants would be a key data 
point in understanding if the observed energy savings are attributable to the energy savings 
goal or broader market trends.  


 Continued comparison of CEI facilities to non-CEI facilities. If the trend of improved 
performance of CEI facilities continues, this would support the hypothesis that embedding 
the elements of SEM yields greater effectiveness than simply goal setting and reporting of 
progress. 


We were provided 20 models for validation, not all of which were statistically valid. We recommend 
the following steps be taken next year to try to increase the number of sites that can be modeled and 
approach a statistically valid sample of the population of members. 


 An early and aggressive push to collect data and better understand independent variables or 
indicators that may affect energy use. The intended outcome will be more sites with 
complete data and fewer models that must be disregarded due to poor regression statistics. 


 All sites with data should be submitted for evaluation, even if NWFPA has not been able to 
build a model. A proper model validation requires going back to the raw data and 
reconstructing the model. Given this, there is little incremental effort to being provided just 







NWFPA Energy Model Review   
 


40 
 


raw data without a model. The intended outcome of this is to grow the number of sites that 
can be successfully modeled. 
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6 Appendix A – Site Level Model Details 
Site A014 
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Site A052 
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Glossary 


ACS. American!Community!Survey!(US!Census!Bureau).
aMW. Average!megawatt!–!“An!average!megawatt!(aMW)!is!a!unit!of!energy!


output!that!is!equivalent!to!the!energy!produced!by!the!continuous!
operation!of!1!megawatt!of!capacity!over!a!period!of!one!year”!
(http://neea.org/docs/marketingUtookits/neea_faq.pdf).


BPA. Bonneville!Power!Administration.
DHP. Ductless!heat!pump.
DIY. DoUitUyourself.
DOE. United!States!Department!of!Energy.
ENERGY.STAR®. US!DOE!program!helping!businesses!and!individuals!protect!the!


environment!through!superior!energy!efficiency!(energystar.gov).
GE. General!Electric!Corporation.
HPWH. Heat!pump!water!heater.
HVAC. Heating,!ventilation,!and!air!conditioning!.
HZ. Heating!zone.
MPER. Market!Progress!Evaluation!Report.
MPI. Market!progress!indicator!–!a!metric!tracked!by!NEEA!to!measure!


successes!of!a!market!transformation!Initiative.
MRE. Market!research!and!evaluation.
NAECA. National!Appliance!Energy!Conservation!Act.
NEEA. The!Northwest!Energy!Efficiency!Alliance!(neea.org).
NEEP. Northeast!Energy!Efficiency!Partnerships.
NCS. Northern!Climate!Specification!(http://neea.org/northernclimatespec).
POS. PointUofUsale.
PUD. Public!utilities!district.
RUCC. RuralUUrban!Continuum!Codes,!produced!by!the!US!Department!of!


Agriculture!(see!Appendix!H:!Urban/Rural!Markets!Definitions).
SIC.code. U.S.!Department!of!Labor!Occupational!Safety!&!Health!Administration!


Standard!Industrial!Classification!code!.
SPIF. Sales!performance!incentive!funds.
UES. Unit!energy!savings!(of!a!particular!energy!efficiency!measure).


!  
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Executive Summary 
The!Northwest!Energy!Efficiency!Alliances!(NEEA)!engaged!Evergreen!Economics!in!January!
2015!to!conduct!the!first!annual!Market!Progress!Evaluation!for!NEEA’s!Heat!Pump!Water!
Heater!(HPWH)!Initiative,!also!known!as!the!Smart!Water!Heat!Initiative.!


Methods 
This!report!presents!evaluation!findings!based!on!the!following!research!tasks:!


1. Market!Characterization!and!Progress!Assessment!
2. Logic!Model!Review!


3. Telephone!Surveys!with!Homeowners!


4. Telephone!Surveys!with!Installers!
5. InUdepth!Interviews!with!Utilities!and!Market!Actors!


6. Savings!Assessment!(nonUincented!HPWH!installations)!


Findings 
1. Manufacturers.are.engaged.and.eager.to.meet.higher.Northern.Climate.


Specification.(NCS).tiers...
2. Most.HPWH.sales.to@date.were.planned.purchases,.not.emergency.replacement.


situations.!!
3. From.July.2013.to.January.2015.between.430.and.593.Tier.2.HPWHs.were.installed.


with.Smart.Water.Heat.incentives.and/or.Northwest.utility.incentives.!
4. In.the.first.year.and.a.half,.between.4,053.and.4,593.Tier.1.HPWHs.were.installed.


with.Northwest.utility.incentives.and/or.manufacturer.markdowns.paid.through.
NEEA.upstream.incentives.!The!vast!majority!of!Tier!1!HPWHs!were!sold!with!a!
manufacturer!markdown!(4,053).!


5. HPWH.purchasers.are.comprised.of.households.with.higher.incomes.and.education.
levels.than.the.general.population...


6. Installers.do.not.maintain.a.stock.HPWHs.–.either.at.a.centralized.location.or.in.
their.service.vehicles.–.and.it.takes.longer.for.HPWHs.to.be.installed.than.electric.
resistance.water.heaters.(from.the.time.of.purchase.to.install)..However,!many!
installers!who!do!not!stock!electric!resistance!or!heat!pump!water!heaters!report!that!it!
takes!longer!for!HPWHs!to!be!installed!(from!the!time!of!purchase).!!


7. Retailers.are.either.directly.engaged.with.the.Initiative.(and.selling.many.Tier.1.
HPWHs.via.manufacturer.markdowns).or.they.sell.very.few.or.no.HPWHs.!.


8. According.to.market.actors.and.consumers,.brand.familiarity.is.important.!
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9. There.is.consensus.among.market.actors.that.the.update.to.the.National.Appliance.
Energy.Conservation.Act.(NAECA).federal.standard.for.large.tank.electric.water.
heaters.is.likely.to.have.an.impact.on.sales.in.the.near@.and.long@term,!including!
some!impact!on!sales!of!HPWHs!below!55!gallons.!!


10. Despite.the.perception.that.the.updated.NAECA.standard.will.have.a.significant.
impact.on.the.water.heater.market,.market.actors.report.that.awareness.among.
consumers.remains.low..More!than!half!of!the!interviewed!retailers!were!also!unaware!
of!the!standards!update.!This!presents!an!opportunity!for!NEEA!and!Northwest!utilities!to!
get!ahead!of!the!issue!and!provide!guidance!and!education!to!Northwest!consumers!and!
vendors.!


11. The.new.construction.market.may.be.an.opportunity.worth.investigating.!There!are!
specific!reasons!to!target!this!market,!including:!
• Cost%of%inaction!–!every!new!home!in!the!Northwest!that!installs!an!electric!resistance!
water!heater!will!likely!not!purchase!a!HPWH!as!a!replacement!for!a!number!of!years.!


• Different%purchase%considerations!–!for!new!construction,!the!urgency!barrier!is!
significantly!less!important.!


• Economies%of%scale%and%word%of%mouth.!
12. The.manufacturer.markdown.approach.changes.Initiative.evaluability.!The!total!


incentive!sales!volumes!of!Tier!1!products!are!unknown!because!it!is!impossible!to!
determine!whether!households!who!purchased!a!HPWH!with!a!markdown!apply!for!and!
receive!a!utility!incentive.!Furthermore,!there!are!two!risks!related!to!the!evaluability!of!
the!Initiative:!
• Uncertainty!regarding!installation!location.!!
• Customer!research!is!much!more!difficult!and!costly.!


Recommendations 
1. Continue.to.address.low.awareness.through.broad.based.marketing.and.through.


cooperative.marketing.with.supply.chain.partners..
2. Continue.support.for.manufacturer.markdowns.and.utility.incentives.for.Tier.1,.


Tier.2,.and.Tier.3.HPWHs.!As!with!the!Market!Test!Assessment,!customers!and!market!
actors!report!that!the!incentives!are!key!to!HPWH!purchases..


3. Consider.targeting.the.new.construction.market..!
4. Consider.ways.to.collect.replaced.water.heater.volume,.such.as.working.with.


Northwest.utilities.to.add.a.field.on.incentive.applications.!As!the!existing!supply!of!
large!volume!electric!resistance!water!heaters!are!installed!and!not!replenished!(due!to!
the!updated!NAECA!manufacturing!standard),!it!will!be!important!for!the!Initiative!to!
better!understand!the!characteristics!of!the!water!heaters!that!are!replaced!by!InitiativeU
supported!HPWHs.!!
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5. Work.with.manufacturer.and.retailer.partners.to.establish.an.approach.for.
collecting.HPWH.purchaser.data.to.better.understand.who.are.purchasing.HPWHs.
with.manufacturer.markdowns,.to.improve.accounting.accuracy,.and.for.evaluation.
purposes..!


6. Continue.to.track.the.rate.of.emergency.replacements.through.consumer.and.
supplier.market.research.and.evaluation.(MRE)..The!market!moving!from!a!high!
proportion!of!planned!purchases!to!higher!proportions!of!emergency!replacements!may!
indicate!progress!towards!market!transformation,!as!planned!replacements!are!atypical!
in!the!general!water!heater!market!(Verinnovation,!2012),!and!likely!indicate!high!rates!
of!early!adopter!purchases.! .
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1 Introduction 
The!Northwest!Energy!Efficiency!Alliances!(NEEA)!engaged!Evergreen!Economics!in!January!
2015!to!conduct!the!first!annual!Market!Progress!Evaluation!for!NEEA’s!Heat!Pump!Water!
Heater!(HPWH)!Initiative,!also!known!as!the!Smart!Water!Heat!Initiative.!NEEA!works!in!
collaboration!with!the!Bonneville!Power!Administration!(BPA),!the!Energy!Trust!of!Oregon!
and!more!than!100!Northwest!utilities!on!behalf!of!more!than!12!million!energy!consumers.!
NEEA!uses!the!market!power!of!the!region!to!accelerate!the!innovation!and!adoption!of!
energyUefficient!products,!services!and!practices.!


In!May!2012,!NEEA!launched!the!Heat!Pump!Water!Heater!Market!Test,!providing!a!limited!
number!of!incentives!for!Tier!2!HPWHs.!The!market!test!was!similar!to!a!pilot!program—a!
small!“test”!version!of!a!fullUfledged!initiative!or!rebate!program.!The!market!test!phase!ended!
in!June!2013,!with!incentives!continuing!as!part!of!the!HPWH!Initiative!(CLEAResult!is!the!
primary!implementation!contractor!for!the!Initiative).!


1.1 Market Progress Evaluation Overview 
At!a!high!level,!the!objectives!of!this!Market!Progress!Evaluation!Report!(MPER)!include:!


1. Measure!and!track!progress!toward!market!transformation,!based!on!agreedUupon!
market!progress!indicators;!


2. Assess!the!Initiative’s!impact!on!urban!and!rural!areas!of!the!Northwest;!and,!!
3. Document!the!Initiative’s!progress!toward!agreedUupon!Initiative!goals.!


This!study!documents!and!assesses!the!market!progress!of!NEEA’s!HPWH!Initiative.!The!study!
findings!are!intended!to!inform!the!future!implementation!of!the!Initiative,!and!therefore,!we!
provide!substantive!and!actionable!processUrelated!recommendations.! 


1.2 Initiative Goals  
Key!objectives!of!NEEA’s!Smart!Water!Heat!Initiative!include:!


1. Increasing!the!number!of!Northern!Climate!Specification!(NCS)Uqualified!HPWHs;!
2. Increasing!the!availability!of!NCSUqualified!products;!
3. Reducing!market!barriers!(upfront!cost,!low!awareness!and!knowledge!of!HPWHs);!
4. Increasing!adoption!of!HPWHs!in!the!Northwest;!and,!
5. Updating!the!National!Appliance!Energy!Conservation!Act!(NAECA)!to!include!


federallyUmandated!manufacturing!standards!to!eliminate!availability!of!inefficient!
electric!resistance!water!heaters.!


Ultimately,!the!objective!of!the!Initiative!is!to!assist!in!making!HPWHs!the!default!for!electric!
water!heating.!The!motivation!is!to!reduce!the!energy!consumption!of!water!heating!in!the!
Northwest.!NEEA!estimates!that!HPWHs!will!offer!an!energy!efficiency!resource!of!
approximately!500!average!megawatts!(aMW)!by!2029!(NEEA,!2014;!additional!information!
available!here:!http://neea.org/initiatives/residential/heatUpumpUwaterUheaters).!!  
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2 Evaluation Methodology 


2.1 Logic Model Review 
Evergreen!conducted!a!review!of!NEEA’s!Smart!Water!Heat!Initiative!Market!Progress!
Indicators!(MPIs)!and!logic!model.!The!purpose!of!this!review!was!to!determine!if!the!existing!
logic!model!warrants!updates!to!reflect!changes!in!the!implementation!strategy!and!to!
determine!if!the!Initiative!established!appropriate!and!measureable!MPIs.!!


2.2 Market Characterization and Progress 
Evergreen!completed!a!characterization!of!the!HPWH!market!in!the!Northwest.!The!
characterization!includes!the!numbers!of!distributors!and!manufacturers!serving!the!
Northwest!and!the!number!of!incentives!provided!for!HPWHs,!by!performance!tier!and!
incentive!source.!In!addition,!we!conducted!a!secondary!literature!review!to!document!
current!national!trends!in!the!HPWH!market!that!could!impact!the!Northwest!market.!


2.3 Telephone Surveys with Homeowners and Installers 
The!Evergreen!team!completed!195!telephone!surveys!with!homeowners!who!purchased!a!
HPWH!and!either!received!a!Smart!Water!Heat!rebate!(for!Tier!2!HPWHs)!or!received!a!utility!
rebate!for!either!a!Tier!1!or!Tier!2!HPWH.!We!completed!79!surveys!with!Tier!1!purchasers!
and!116!surveys!with!Tier!2!purchasers!in!the!Northwest.!We!also!completed!210!telephone!
surveys!with!general!populations!of!households!in!the!Northwest!with!electric!water!heating.!
In!addition,!the!research!team!completed!177!telephone!surveys!with!Northwest!HPWH!
installers,!68!of!whom!received!training!through!the!Smart!Water!Heat!HPWH!Initiative!and!
109!who!had!not!attended!a!contractor!orientation.!We!conducted!significance!testing!at!the!
90%!confidence!interval,!and!note!any!statistically!significant!differences!in!the!findings.!!


2.4 In-depth Interviews with Market Actors  
Evergreen!conducted!inUdepth!interviews!with!representatives!from!ten!Northwest!utilities!
with!highly!active!HPWH!incentive!programs,!as!well!as!with!representatives!from!three!
HPWH!manufacturers,!four!HPWH!distributors,!and!nine!retailers!that!sell!HPWHs.!The!
interviews!with!market!actors!focused!on!program!designs!and!business!practices,!
experiences!working!in!the!HPWH!market,!customer!barriers!and!suggestions!for!improving!
the!Initiative.!!


2.5 Savings Assessment 
The!savings!assessment!establishes!an!estimate!for!the!prevalence!of!nonUincented!HPWHs!
sold!in!the!Northwest,!as!well!as!characteristics!of!the!HPWHs!and!their!installation!locations.!
Findings!are!based!on!selfUreported!data!from!installers.!The!method!consists!of!determining!
the!ratio!of!total!known!incented!HPWHs!to!selfUreported!incented!HPWHs!among!surveyed!
installers!to!develop!an!installer!sales!weight.!We!then!apply!the!weight!to!the!selfUreported!
nonUincented!HPWHs!for!surveyed!installers.! !
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3 Market Characterization and Progress 
This!section!provides!an!overview!of!the!HPWH!market!for!Idaho,!Montana,!Oregon!and!
Washington!from!July!2013!through!January!2015.!!


3.1 Target Market and Initiative Achievements 
The!target!market!for!the!Heat!Pump!Water!Heater!Initiative!is!singleUfamily!homes!in!the!
Northwest!with!electric!resistance!storage!water!heaters.!Table!1!shows!the!percentage!of!
homes!(Ecotope,!2011)!and!estimated!number!of!homes!in!the!target!market.1!!


Table.1:.Northwest.Homes.with.Electric.Water.Heaters,.by.State.


State.


Single@Family.Homes.with.Electric.Water.
Heaters.


Percentage.of.Homes.
Number.of.
Homes2.


Idaho! 52%! 259,430!!
Montana! 38%! 131,503!
Oregon! 55%! 618,450!
Washington! 59%! !1,127,279!
Total. 55%. 2,149,426.


!


Table!2!below!shows!that!there!were!540!utility!incentives!and!4,053!pointUofUpurchase!
instant!manufacturer!markdowns!for!Tier!1!HPWHs!in!the!Northwest!from!July!2013!through!
January!2015,!with!the!majority!of!incentives!going!to!purchases!in!Oregon!and!Washington.3!
It!is!unknown!how!many!purchasers!that!received!a!utility!incentive!also!received!a!
manufacturer!markdown!at!the!time!of!purchase!and!therefore,!it!is!impossible!to!know!
exactly!how!many!HPWHs!are!represented!by!the!incentive!data.!The!range!of!incentivized!
Tier!1!HPWHs!is!4,053!to!4,593!Tier!1!HPWHs.!


!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!


1!This!includes!tankless!water!heaters,!which!account!for!3!percent!of!all!water!heaters!in!the!Northwest.!!!
2!Estimate!based!on!US!Census!Bureau,!2007U2011!American!Community!Survey!fiveUyear!estimates!(US!Census!
Bureau,!2012),!multiplied!by!the!percent!of!homes!with!electric!water!heaters.!!
3!These!statistics!represent!the!number!of!incentives!known!to!Evergreen;!there!is!evidence!that!additional!
incentives!were!paid!by!utilities!that!were!unable!to!provide!data!for!evaluation.!!!
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Table.2:.Tier.1.HPWH.Incentives,.by.Source.


State.


Source.of.Incentive.


Utility. Manufacturer.Markdown.
Idaho! 0! 142!
Montana! 0! 52!
Oregon! 101! 1,879!
Washington! 439! 1,980!
Total. 540! 4,053!


!!


Table!3!below!shows!the!Smart!Water!Heat!InitiativeUprovided!incentives!for!430!Tier!2!
HPWHs!from!July!2013!through!January!2015,!and!reveals!that!utilities!provided!incentives!
for!181!Tier!2!HPWHs!over!the!same!period.!As!shown!in!the!column!to!the!right,!at!least!18!
purchases!of!Tier!2!products!received!incentives!from!both!a!local!utility!and!the!Smart!Water!
Heat!Initiative!(we!were!unable!to!conduct!this!analysis!for!103!utility!incentive!records!that!
did!not!contain!purchaser!information).!Similarly,!we!are!unable!to!provide!an!exact!estimate!
of!the!number!of!Tier!2!HPWHs!represented!by!the!incentive!data!below,!but!the!range!of!
incentivized!Tier!2!HPWHs!is!430!to!593!Tier!2!HPWHs!across!the!Northwest.!


Table.3:.Tier.2.HPWH.Incentives,.by.Source.(and.Known.Overlap).


State.


Source.of.Incentive.


Smart.Water.Heat. Utility. Known.Overlap.
Idaho! 2! 0! 0!
Montana! 0! 0! 0!
Oregon! 207! 8! 6!
Washington! 221! 173! 12!
Total. 430! 181! 18!


!


3.2 Supply Side Characteristics 
The!Smart!Water!Heat!Initiative!established!relationships!with!a!number!of!water!heater!
distributors!through!other!initiatives!and!supply!chain!research.!Table!4!presents!the!number!
of!overall!water!heater!distributor!companies,!branches!and!contacts!by!state.!
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Table.4:.HPWH.Distributor.Companies.and.Contacts,.by.State4.


State. Companies5. Branches. Contacts6.
Idaho! 17! 48! 35!
Montana!! 11! 28! 23!
Oregon!! 23! 71! 45!
Washington!! 26! 128! 89!
Total.. 77. 275. 192.


!


The!Initiative!established!strategic!relationships!with!480!companies!consisting!primarily!of!
plumbers!and!heating,!ventilation,!and!air!conditioning!(HVAC)/plumber!installers.!Table!5!
below!provides!a!detailed!breakdown!of!the!number!of!companies!and!Initiative!trained!
installers!by!both!state!and!role!within!the!industry.7!


!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!


4!We!excluded!one!distributor!from!Nevada!and!one!from!Ohio!from!this!table!because!NEEA!does!not!serve!
these!states.!We!also!excluded!ten!distributors!because!they!did!not!have!a!state!or!address!listed.!
5!Some!companies!had!branches!in!more!than!one!state.!We!counted!one!branch!location!per!company!per!state.!!
6!The!number!of!contacts!is!lower!than!the!number!of!branches;!some!branches!did!not!list!contact!information.!!
7!The!Initiative’s!trained!installers!list!was!found!to!have!Standard!Industrial!Classification!(SIC)!codes!that!were!
inconsistent!with!their!selfUreported!business!type!in!the!Smart!Water!Heat!trained!installer!database.!For!
additional!information,!see!Appendix!E:!Trained!Installer!Business!Type!Inconsistencies.!
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Table.5:.Smart.Water.Heat.Trained.Installers,.by.Role.and.State.


Role. .State. Companies8. Branches. Contacts9.


HVAC/Plumber!


!Idaho! 15! 15! 23!
!Montana! 1! 1! 1!
!Oregon! 101! 103! 198!
!Washington! 140! 143! 233!


Plumber!
!Idaho! 11! 11! 14!
!Oregon! 66! 68! 110!
!Washington! 72! 72! 94!


HVAC!
!Idaho! 1! 1! 1!
!Oregon! 2! 2! 2!
!Washington! 3! 3! 4!


Builder! !Oregon! 22! 23! 24!
!Washington! 10! 10! 12!


Other!Type!of!
Contractor!


!Idaho! 1! 1! 1!
!Oregon! 25! 25! 26!
!Washington! 10! 12! 12!


Total. !! 480. 490. 755.
!


3.3 Literature Review 
The!purpose!of!this!literature!review,!conducted!as!part!of!the!Market!Characterization,!is!to!
document!current!national!trends!in!the!HPWH!market!that!could!impact!the!Northwest!
market.!Additional!findings!from!the!literature!review!related!to!market!structure,!consumer!
purchase!triggers,!and!payback!period!are!found!in!Appendix!F:!Additional!Literature!Review!
Findings.!


In!2012,!the!Northeast!Energy!Efficiency!Partnerships!(NEEP)!created!a!forecast!of!HPWH!
market!transformation!for!HPWHs!50!gallons!in!size!or!larger.!The!forecast!included!the!
impacts!of!efficiency!standards!and!regional!marketing!and!promotional!campaigns,!and!is!
shown!in!Figure!1!below!(NEEP,!2012).!The!efficiency!standards!NEEP!considered!when!
making!its!projection!are!the!US!Department!of!Energy!(DOE)!water!heater!standards,!
effective!April!16,!2015!(for!55+!gallons,!adopted!in!2010)!and!2021!(for!50+!gallons,!future!
adoption!in!2018).!Hence,!the!only!part!of!this!projection!that!does!not!apply!to!the!Northwest!
directly!is!the!regional!marketing/promotional!campaign!and!the!2016!market!goal.!!


!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!


8!Some!companies!had!branches!in!more!than!one!state,!so!we!counted!one!company!location!per!state.!Four!of!
these!companies!do!not!have!any!viable!contacts,!i.e.!no!contact!names!or!phone!numbers!listed.!
9!Each!branch!location!has!up!to!seven!contacts!(names!and/or!phone!numbers)!and!a!main!phone!number.!We!
only!counted!the!main!branch!phone!if!no!contact!numbers!were!included!to!avoid!double!counting.!!
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Figure.1:.NEEP’s.Market.Transformation.Forecast,.50@Gallon+.Electric.Water.Heaters10.


!


This!same!NEEP!report!provided!some!insights!on!the!market!for!HPWHs!in!the!Northeast,!
which!largely!apply!to!the!conditions!in!the!Northwest!as!well.!Through!its!research,!NEEP!
concluded!that!there!are!four!main!barriers!that!need!to!be!addressed!before!the!market!will!
adopt!HPWHs!in!the!Northeast.!These!included!lack!of!consumer!awareness,!high!incremental!
cost!(relative!to!electric!resistance!water!heaters),!lack!of!midstream!market!actor!awareness!
and!expertise,!and!branding!of!HPWH!models!that!perform!well!in!cold!climates!to!help!
consumers!select!products!suitable!to!the!Northeast!(they!note!that!the!NCS!is!still!new!and!
relatively!unknown,!as!well!as!possibly!less!applicable!to!the!Northeast!climate!than!the!
Northwest!climate).!!


Findings!from!the!primary!research!conducted!for!the!MPER!suggest!that!the!Northwest!and!
Northeast!HPWH!markets!may!be!dissimilar!in!terms!of!consumer!and!market!actor!
awareness!(see!Section!5!for!NorthwestUspecific!findings).!  


!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!


10!http://www.neep.org/sites/default/files/resources/2012%20HPWH%20Report_FINAL_1.pdf!
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4 Logic Model & MPI Review Findings 
Evergreen!Economics!reviewed!NEEA’s!preliminary!Heat!Pump!Water!Heater!Initiative!Logic!
Model!(shown!in!Figure!2),!as!well!as!the!Initiative’s!market!progress!indicators.!The!logic!
model!contains!an!outdated!representation!of!the!Initiative’s!market!intervention!strategies,!
as!the!Initiative!activities!were!still!being!tested!when!NEEA!developed!the!model.!The!
Initiative!now!includes!significant!upstream!incentives!for!pointUofUsale!(POS)!instant!price!
reductions!for!Tier!1!HPWHs.!Furthermore,!it!does!not!represent!the!logic!of!the!Smart!Water!
Heat!incentives,!which!follow!the!same!logic!as!the!“Utility!Incentives!for!NCS!Qualified!
Products.”!In!both!cases,!we!recommend!minor!changes!to!the!current!model!to!reflect!the!
current!types!of!incentives!offered!in!the!Northwest.!For!the!upstream!incentives!it!is!
important!to!consider!the!shortUterm!outcome!of!additional!retailer!product!stocking!on!the!
mediumUterm!outcome!of!consumer!acceptance.!!


Beyond!these!two!minor!changes,!there!is!one!significant!finding!from!our!research!that!is!not!
reflected!in!the!logic!model!and!has!potentially!large!ramifications!for!the!Initiative’s!program!
theory,!logic!model,!and!program!design.!Namely,!it!is!important!to!consider!the!impact!of!the!
update!to!NAECA!standards!(for!electric!resistance!water!heaters!with!volumes!of!55!gallons!
or!more)!on!the!entire!HPWH!market!in!the!Northwest!(for!all!tank!sizes).!As!we!discuss!in!
subsequent!sections!of!the!report,!market!actors!believe!that!the!manufacturing!standard!will!
result!in!yetUundetermined!levels!of!spillover!market!effects!including!increased!consumer!
awareness,!increased!knowledge!and!promotional!activity!among!market!actors,!and!
increased!product!stocking.!What!is!not!reflected!in!the!current!logic!model!is!the!feedback!
loop!from!the!NAECA!standards!on!the!shortU!and!mediumUterm!outcomes.!The!reason!that!
this!feedback!loop!is!important!is!because!the!updated!NAECA!standards!(a!longUterm!impact!
in!the!current!logic!model)!do!not!cover!the!entire!product!category!(all!tank!volumes),!but!
will!likely!result!in!Initiative!attributable!sales!of!HPWHs!among!smaller!water!heater!sales.!


In!addition,!the!logic!model!and!program!activities!do!not!include!engagement!with!builders!
despite!significant!sales!of!Initiative!incentivized!HPWHs!to!the!new!construction!market.!
NEEA’s!logic!model!does!not!address!this!in!its!current!form,!but!neither!do!the!Initiative!
activities.!Based!on!our!recommendation!to!engage!the!new!construction!market!(see!Section!
7),!and!if!NEEA!accepts!this!recommendation!and!engages!with!Northwest!builders,!the!logic!
model!would!require!an!additional!change!to!include!an!output!of!“Builder!specification!of!
HPWHs”!with!a!link!to!“Consumer!Acceptance”!as!the!shortU!and!mediumUterm!outcomes.!


Since!the!Initiative!is!moving!towards!an!upstream!incentive!approach,!it!is!important!to!
consider!the!impacts!of!this!on!the!ability!of!NEEA!and!their!consultants!to!evaluate!
performance!relative!to!market!progress!indicators.!Importantly,!it!is!impossible!to!conduct!
purchaser!research!after!the!consumer!has!left!the!store!if!no!contact!data!is!collected,!and!if!
there!are!a!mix!of!incentives!(with!the!potential!for!consumers!to!receive!a!pointUofUsale!
incentive!and!submit!an!application!for!a!utility!incentive)!it!is!impossible!to!track!the!exact!
number!of!InitiativeU!and!utilityUsponsored!HPWH!sales!(see!Section!3.1!for!further!
information).!NEEA!should!consider!inUstore!research!for!future!Initiative!MPERs.!
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Figure!2:!HPWH!Initiative!Preliminary!Logic!Model!


Outcomes


We expect that if
completed or ongoing


these activities
will lead to the following


changes in 5-10 years


Long-Term


Activities
In order to address


our problem or
asset we will conduct


these activities:


Outputs
We expect that once
completed or under
way these activities


will produce the following
evidence. 


We expect that if
completed or ongoing


these activities
will lead to the following


changes in 1-3 years


Short-Term


We expect that if
completed or ongoing


these activities
will lead to the following


changes in 3-5 years


Medium-Term


IMPACT


14


Product Development and 
Verification Marketing 


Northern Climate 
Specification (NCS), 


Qualified Products List, 
Verified savings and 


customer satisfaction


Market Availability of NCS 
Qualified Products 


Revised Federal Test 
Procedure 


Energy Efficiency 
Standard


Marketing Activities & 
Materials


Product Support 


Incentives & Financing 
options  


Energy Savings


Develop Region Wide Cost 
Neutralization Program 


Product available via 
standard water heater 
distribution channels.  


(retail, plumber, HVAC)


Heat Pump Water Heaters
Residential


: Dave Kresta
: September 16, 2013


: Contingent on SA Milestone Approval


Training


Best Practices developed; 
Training delivered to supply 
chain; Quality installations 


evident throughout the 
region 


Consumer Acceptance


Recruit & Engage Market 
Actors


Supply chain adopts NCS 
Qualified Products 


A B C D
E F


10


5


4


21


11


13


12


3


Utility incentives on NCS 
Qualified Products


8


6


Financing options developed 
and utilized


6


9







Northwest)HPWH)Initiative)MPER)#1)


) ) Evergreen)Economics):)Page)10))


5 Evaluation Findings 


5.1 Heat Pump Water Heater Purchaser Survey 
The)Evergreen)team)completed)195)telephone)surveys)with)homeowners)who)purchased)a)
HPWH)and)either)received)a)Smart)Water)Heat)rebate)(for)Tier)2)HPWHs))or)received)a)utility)
rebate)for)either)a)Tier)1)or)Tier)2)HPWH.11)Table)6)below)provides)a)breakdown)of)survey)
completes)by)state,)tier,)heating)zone)(HZ))and)urban)versus)rural)(based)on)zip)code).)


Table&6:&HPWH&Purchaser&Telephone&Survey&Final&Survey&Disposition,&by&Tier&


State&
Heating&Zone,&
Urban/&Rural&


Tier&1& Tier&2& Overall&


Surveys&
Percent&
of&Tier&1& Surveys&


Percent&
of&Tier&2& Surveys&


Percent&
Overall&


OR&


HZ1& ) ) ) ) ) )))Rural) 0) 0%) 9) 8%) 9) 5%)
))Urban) 12) 15%) 52) 45%) 64) 33%)
HZ2& ) ) ) ) ) )
))Rural) 0) 0%) 3) 3%) 3) 2%)
))Urban) 0) 0%) 5) 4%) 5) 3%)


WA)


HZ1& ) ) ) ) ) )
))Rural) 3) 4%) 3) 3%) 6) 3%)
))Urban) 64) 81%) 44) 38%) 108) 55%)
HZ2& ) ) ) ) ) )
))Rural) 0) 0%) 0) 0%) 0) 0%)
))Urban) 0) 0%) 0) 0%) 0) 0%)


Total& & 79! 100%& 116! 100%& 195! 100%&
)


Survey)results)are)weighted)using)two)methods,)both)of)which)are)stratified)by)state,)tier,)
urban)versus)rural)and)heating)zone.)The)first)method,)the)“purchaser)weight,”)accounts)for)
the)number)of)purchasers)in)each)stratum)and)is)calculated)by)dividing)the)number)of)
purchasers)that)completed)installs)in)the)population)by)the)number)of)purchasers)surveyed.)
The)second)method,)the)“water)heater)weight,”)accounts)for)the)number)of)HPWHs)installed)in)
each)stratum)and)is)calculated)by)dividing)the)number)of)HPWHs)installed)in)the)population)
by)the)number)of)HPWHs)installed)by)the)survey)participants)(some)of)whom)purchased)more)
than)one)HPWH).)Most)results)use)the)purchaser)weight,)and)footnotes)indicate)where)the)
water)heater)weight)has)been)applied)instead.))


))))))))))))))))))))))))))))))))))))))))))))))))))))))))


11)It)is)likely)that)many)or)all)of)the)Tier)1)purchasers)also)received)an)instant)manufacturer)markdown;)however,)
we)were)not)able)to)confirm)this)due)to)the)aggregated)nature)of)the)retail)sales)data)that)the)Initiative)receives.)
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Additional)findings)can)be)found)in)Appendix)B:)HPWH)Purchaser)Survey)Supplemental)


Findings.)


5.1.1 Purchaser Demographics and Household Characteristics 
Almost)all)purchasers)owned)their)home)(99%),)94)percent)of)which)were)single:family)


detached)homes,)while)the)remainder)lived)in)condominiums.)Installations)most)often)


occurred)in)urban)areas)(87%))across)Washington)and)Oregon.)


Interestingly,)18)percent)of)all)purchasers)relied)on)ductless)heat)pumps)(DHPs))as)their)


primary)household)heater)compared)to)only)1.4)percent)of)all)Northwest)homes)(Ecotope,)


2012),)suggesting)that)participation)in)one)NEEA)Initiative)(for)DHPs))may)increase)the)


likelihood)that)a)household)participates)in)another)initiative.)Furthermore,)many)HPWH)


purchasers)have)experience)with)DHPs)or)other)heat)pumps)(ducted),)suggesting)that)


familiarity)with)the)technology)in)general)may)increase)the)likelihood)of)a)HPWH)purchase)


because)the)purchaser)is)already)aware)of)and)familiar)with)the)technology,)albeit)related)to)a)


different)end)use.)


Among)Tier)1)and)Tier)2)purchaser)households)in)both)states,)one:quarter)of)homes)were)


built)in)the)decade)between)1990)and)1999,)while)53)percent)were)built)prior)to)1980.)Only)


11)percent)of)homes)were)built)between)1980)and)1989,)and)another)11)percent)were)built)


since)2000.)In)comparison)to)ACS)estimates)for)the)Northwest,)a)higher)proportion)of)homes)


built)between)1990)and)1999)purchased)HPWHs)than)exist)in)the)general)population)(these)


homes)account)for)17%)of)all)Northwest)homes,)compared)to)25%)of)HPHW)purchasers).)The)


difference)is)almost)entirely)comprised)of)homes)built)since)2000,)reflecting)that)many)homes)


built)since)2000)have)functional)original)water)heaters)(United)States)Census)Bureau,)2014).)


Tier)2)HPWH)purchasers)tend)to)have)higher)incomes)than)Tier)1)HPWH)purchasers;)34)


percent)of)Tier)2)purchasers)reported)a)household)income)of)$120,000)of)more,)compared)to)


17)percent)of)Tier)1)purchasers.)Tier)1)purchasers)in)Oregon)reported)lower)income)than)Tier)


1)purchasers)in)Washington,)but)income)levels)for)Tier)2)purchasers)were)similar.)Tier)2)


purchasers)in)both)states)tended)to)have)high)education)levels)than)Tier)1)purchasers.))


5.1.2 Sources of Awareness  
Shown)in)Table)7,)initial)awareness)of)HPWHs)most)often)came)from)utility)print)advertising)


and)the)Internet)(15%)of)purchasers,)each))and)retail)displays)(14%).)While)only)15)percent)


of)Tier)1)purchasers)and)2)percent)of)Tier)2)purchasers)mentioned)a)retailer)mail)


advertisement)as)an)initial)source)of)awareness,)55)percent)of)purchasers)said)they)either)
heard)or)learned)subsequently)about)HPWHs)from)retail)mail)advertisements.)Similarly,)while)


only)15)percent)of)purchasers)initially)heard)about)HPWHs)through)Internet)research,)40)


percent)indicated)they)conducted)additional)Internet)research)to)learn)more)about)HPWHs.)


Tier)1)purchasers)were)more)likely)to)learn)about)HPWHs)through)newspapers)


advertisements)than)Tier)2)purchasers)(they)also)reported)high)levels)of)awareness)from)


retail)store)displays,)but)Tier)2)HPWHs)were)not)sold)through)retail)so)there)is)no)basis)for)







Northwest)HPWH)Initiative)MPER)#1)


) ) Evergreen)Economics):)Page)12))


comparison)across)tiers).)Conversely,)Tier)2)purchasers)were)more)likely)to)receive)additional)
information)from)a)contractor/installer)or)through)their)work)than)Tier)1)purchasers.)


Table&7:&Purchaser&Source&of&Awareness&and&Information&Regarding&HPWHs,&by&Tier&


)
First&Mention& All&Mentions&


Source&of&Awareness&
Tier&1&
(n=76)&


Tier&2&
(n=110)&


Overall&
(n=186)&


Tier&1&
(n=76)&


Tier&2&
(n=110)&


Overall&
(n=186)&


Utility)print)ad,)bill)stuffer) 19%) 10%) 15%) 23%) 12%) 18%)
Internet)research) 14%) 16%) 15%) 38%) 42%) 40%)
Retail)display/saw)it)in)store) 20%*) 6%) 14%) 33%**) 11%) 22%)
Contractor/installer) 2%*) 20%) 11%) 3%**) 26%) 14%)
Friend)or)acquaintance) 9%) 10%) 10%) 13%) 13%) 13%)
Through)work)(contractor)) 0%*) 15%) 7%) 3%**) 18%) 10%)
Retailer)ad)in)mail) 15%*) 2%) 7%) 57%) 53%) 55%)
Newspaper)ad) 10%*) 0%) 5%) 12%**) 0%) 6%)
Other) 14%) 21%) 17%) 21%) 33%) 27%)
Q'1.'First,'how'did'you'first'hear'about'heat'pump'water'heaters?'
Q'2.'Did'you'hear'about'them'anywhere'else'or'learn'more'about'them'from'any'other'sources?'
*)Difference)from)Tier)2)“First)Mentions”)at)90%)CI)is)statistically)significant.)
**)Difference)from)Tier)2)“All)Mentions”)at)90%)CI)is)statistically)significant.)


5.1.3 Purchase Decision / Importance of Incentives 
Saving)energy)(65%))and)lower)operating)cost)(35%))were)the)most)frequently)cited)reasons)
for)interest)in)HPWHs,)as)shown)below)in)Figure)3.)


Figure&3:&HPWH&Purchasers’&Reasons&for&Interest&in&HPWHs&


)
Q'16.'What'initially'interested'you'in'a'heat'pump'water'heater,'as'opposed'to'other'types'of'water'heaters?'


Respondents)were)asked)to)rate)the)importance)of)their)reasons)for)interest)on)a)5:point)scale)
from)“not)at)all)important”)to)“very)important.”)The)rebate,)saving)energy)and)the)payback)
period)were)all)very)important)when)considering)a)HPWH)purchase)(4.7,)4.7,)and)4.5)out)of)5,)
respectively).)Lower)operating)cost)was)ranked)slightly)lower)(4.3)out)of)5).)
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5.1.3.1 Replaced Water Heater Characteristics 
Most)HPWH)purchasers)replaced)their)previous)water)heater)as)part)of)a)planned)


replacement)(86%))as)opposed)to)an)emergency)situation)(14%).12))


Figure)4)shows)the)disposition)of)purchased)water)heater)volumes)compared)with)the)


replaced)water)heater)volumes,)first)for)Tier)1)HPWHs)and)then)for)Tier)2)HPWHs.13)As)


shown,)nearly)all)purchased)Tier)1)HPWHs)were)50)gallons)in)size,)and)most)purchased)Tier)2)


HPWHs)were)exactly)66)gallons,)regardless)of)replaced)water)heater)volume.))


Figure&4:&Installed&HPWH&Tier&and&Volume&by&Replaced&Water&Heater&Volume14&


)


)
Q'8.'How'many'gallons'was'your'previous'water'heater'tank?)


5.1.3.2 Reasons for Purchasing a HPWH 
As)shown)below)in)Figure)5,)over)half)of)the)HPWH)purchasers)replacing)an)existing)water)


heater)did)so)because)it)was)getting)old)and)was)reaching)the)end)of)its)useful)life.)Nearly)one:


))))))))))))))))))))))))))))))))))))))))))))))))))))))))


12)A)much)higher)rate)of)planned)replacement)than)in)the)overall)Northwest)market)(57%;)Verrinovation,)2012).)
13)It)is)important)to)note)that)purchased)tank)volume)statistics)are)heavily)skewed)by)the)dispositions)of)


available)NCS:qualified)HPWHs)on)the)market)in)the)Northwest)(there)are)many)large)volume)models)available,)


but)only)one)small)volume)Tier)1)HPWH).)
14)Water)heater)weights)used.)
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third)of)purchasers)wanted)to)upgrade)to)a)more)efficient)water)heater)solution.)Overall,)the)
reasons)for)purchase)were)statistically)consistent)across)Tier)1)and)Tier)2)purchasers)(at)90%)
CI).)


Figure&5:&Primary&Reasons&for&Replacing&Water&Heater&


)
Q'13.'What'was'the'reason'you'decided'it'was'time'to'replace'your'previous'water'heater?'


Additionally,)59)percent)of)Tier)1)and)78)percent)of)Tier)2)purchasers)believed)the)installation)
of)the)HPWH)has)increased)the)value)of)their)home.)That)said,)only)42)percent)of)Tier)2)
purchasers)would)have)purchased)their)Tier)2)HPWH)if)the)available)rebate)were)half)as)
much,)while)24)percent)were)unsure)and)34)percent)would)not)have)purchased)a)HPWH)(this)
line)of)questioning)was)not)asked)of)Tier)1)purchasers).)This)suggests)that)the)available)
rebates)are)very)important)in)purchase)decisions,)especially)for)Tier)2)HPWHs.)


More)than)one:third)of)all)HPWH)purchasers)said)they)had)no)concerns)when)considering)the)
purchase)of)a)HPWH)(35%).)The)most)common)concerns)included)HPWH)reliability)(10%),)
general)performance)(7%))and)water)heating)speed)(7%).))


5.1.3.3 Financing and Tax Credits 
We)asked)HPWH)purchasers)about)various)types)of)financial)assistance)they)may)have)
received)to)assist)with)their)HPWH)purchase,)including)federal)tax)credits,)state)tax)credits)
and)traditional)loans.)The)most)common)financing)source)was)the)federal)tax)credits,)which)
were)used)by)approximately)51)percent)of)purchasers,)including)47)percent)of)Tier)1)
purchasers)and)58)percent)of)Tier)2)purchasers.)The)federal)tax)credit)was)slightly)more)
important)to)Tier)2)purchasers)than)to)those)who)purchased)Tier)1)HPWHs,)though)the)
difference)was)not)statistically)significant.)On)a)scale)from)1)(not)at)all)important))to)5)(very)
important),)the)average)importance)scores)for)Tier)2)and)Tier)1)purchasers)were)4.0)and)3.5,)
respectively.))


The)majority)of)purchasers)did)not)and)will)not)receive)state)tax)credits)for)their)HPWH)
purchase)(70%),)primarily)because)state)tax)credits)were)not)available)in)Washington)in)
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2014.)Overall,)87)percent)of)Oregon)purchasers)said)they)have)or)will)receive)state)tax)credits,)
compared)to)47)percent)that)have)or)will)receive)a)federal)tax)credit.)Among)purchasers)who)
have)or)will)receive)them,)state)tax)credits)were)important)to)both)Tier)1)and)Tier)2)
purchasers,)who)gave)average)scores)of)4.6)and)4.5,)respectively.))


Overall,)loans)were)used)by)only)8)percent)of)purchasers,)and)most)frequently)by)Tier)2)
purchasers.)For)purchasers)that)did)receive)a)loan,)the)most)common)sources)included)local)
banks)or)credit)unions)(51%))and)retailer)credit)options)(24%).)


5.1.4 HPWH Installation Processes 
Approximately)two:thirds)of)Tier)1)HPWHs)were)installed)by)the)purchaser)as)part)of)a)do:it:
yourself)(DIY))installation,)compared)to)only)7)percent)of)Tier)2)HPWHs.15)Nearly)all)Tier)1)
purchasers)(96%))and)76)percent)of)Tier)2)purchasers)claimed)that)the)idea)to)purchase)a)
HPWH)was)their)own)idea)versus)a)suggestion)from)a)contractor)or)installer.))


The)most)common)methods)for)finding)the)HPWH)installer)included)having)a)previous)
relationship)with)the)contractor)(24%),)personal)recommendations)(15%))and)retailer)
recommendations)(11%).)Four)percent)of)Tier)1)purchasers)and)6)percent)of)Tier)2)
purchasers)found)an)installer)through)the)Smart)Water)Heat)list)of)qualified)contractors.)


Overall,)two:thirds)of)installations)across)both)tiers)took)less)than)four)hours,)and)only)10)
percent)took)longer)than)eight)hours.)Purchaser)satisfaction)with)installation)times)was)very)
high)and)did)not)vary)significantly)by)tier)or)by)who)installed)the)HPWH.)The)average)
satisfaction)score)for)Tier)1)purchasers)was)4.4,)compared)to)4.6)for)Tier)2)purchasers.))


Most)HPWHs)were)installed)in)the)garage,)as)shown)in)Table)8.)Garage)installation)was)
especially)common)for)Tier)1)purchasers)(67%),)whereas)Tier)2)purchasers)were)more)likely)
to)install)the)HPWH)in)the)basement)(31%))than)Tier)1)purchasers)(17%),)though)these)
differences)are)not)statistically)significant.))


Table&8:&HPWH&Installation&Location,&by&Tier16&


Installation&Location&
Tier&1!
(n=79)&


Tier&2!
(n=116)&


Overall&
(n=195)&


Garage) 67%) 53%) 60%)
Basement) 17%) 31%) 24%)
Utility)Room/Closet) 10%) 12%) 11%)
Other) 6%) 4%) 5%)
Total) 100%) 100%) 100%)
Q53.'Where'is'your'new'water'heater'located?'


))))))))))))))))))))))))))))))))))))))))))))))))))))))))


15)Water)heater)weights)used.)
16)Water)heater)weights)used.)
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5.1.5 HPWH Usage and Satisfaction 
Over)half)of)Tier)2)HPWHs)are)set)to)Auto/Hybrid)mode)(53%),)along)with)37)percent)of)Tier)


1)HPWHs)(the)difference)is)not)statistically)significant).)Forty:two)percent)of)all)HPWHs)are)


set)to)heat)pump)only)mode,)according)to)survey)respondents.))


Seventy:five)percent)of)purchasers)were)aware)that)HPWH)air)filters)must)be)cleaned,)


including)85)percent)of)Tier)1)purchasers)and)64)percent)of)Tier)2)purchasers.)Among)these)


purchasers,)86)percent)of)purchasers)learned)about)the)need)to)clean)the)filter)from)their)


installer—if)an)installer)had)done)the)installation)as)opposed)to)a)DIY)installation.)Because)a)


large)percentage)of)HPWHs)were)installed)over)the)last)year,)only)45)percent)of)purchasers)


have)had)their)air)filter)cleaned)thus)far.)


Overall,)HPWHs)have)met)the)expectations)of)the)vast)majority)of)purchasers)(93%).)As)a)


result,)93)percent)of)purchasers)said)they)have)or)would)recommend)a)HPWH)to)someone)


they)know.)The)most)common)reasons)for)recommending)HPWHs)include)lower)energy)bills)


(57%),)energy)efficiency)(22%))and)available)rebates)(15%).)Overall,)purchasers)were)highly)


satisfied)with)the)sound)level)of)the)HPWHs)(4.2)out)of)5),)the)change)in)electricity)bill)(4.2)out)


of)5),)the)maintenance)requirements)(4.4))and)the)HPWH)overall)(4.6)out)of)5).)


5.2 General Population Households Telephone Surveys 
The)Evergreen)team)completed)210)telephone)surveys)with)general)population)households)in)


the)Northwest)with)electric)water)heating)(hereafter)referred)to)as)the)“general)population”).)


The)purpose)of)this)survey)was)to)benchmark)awareness,)perceptions)and)intentions)of)


homeowners)over)time)to)use)as)indicators)of)market)transformation)for)HPWHs.)


Our)sampling)targets)were)stratified)by)state,)heating)zone)and)urban)versus)rural)location.)


We)relied)on)2013)Rural:Urban)Continuum)Codes)(RUCC))developed)by)the)United)States)


Department)of)Agriculture)(found)in)Appendix)H:)Urban/Rural)Markets)Definitions),)as)well)as)


the)Northwest)Regional)Technical)Forum’s)definition)of)heating)zone.)We)used)data)from)the)


American)Community)Survey)(ACS))(United)Stated)Census)Bureau,)2014))to)develop)the)


sampling)universe)for)the)general)population)survey)of)Northwest)households.)Table)9)below)


provides)a)breakdown)of)survey)completes)by)state,)heating)zone)and)urban)versus)rural.)
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Table&9:&General&Population&Homeowner&Telephone&Survey&Disposition,&by&State&


Heating&Zone,&
Urban/Rural&


Idaho& Montana& Oregon& Washington& Total&


n& %& n& %& n& %& n& %& n& %&
HZ1&


) ) ) ) ) ) ) ) ) ))Rural) 1) 3%) N/A) 0%) 22) 31%) 8) 9%) 31) 14%)
)Urban) 12) 40%) N/A) 0%) 42) 60%) 60) 71%) 114) 53%)
HZ2&


) ) ) ) ) ) ) ) ) ))Rural) 5) 17%) 4) 16%) 2) 3%) 8) 9%) 19) 9%)
)Urban) 2) 7%) 2) 8%) 4) 6%) 9) 11%) 17) 8%)
HZ3&


) ) ) ) ) ) ) ) ) ))Rural) 4) 13%) 13) 52%) N/A) 0%) N/A) 0%) 17) 10%)
)Urban) 6) 20%) 6) 24%) N/A) 0%) N/A) 0%) 12) 6%)
Total& 30& 100%& 25& 100%& 70& 100%& 85& 100%& 210& 100%&


))


All)of)the)following)tables)and)statistics)provide)the)total)number)of)responses)in)each)
category)(n))and)the)weighted)population)proportion)(%).)Additional)findings)can)be)found)in)
Appendix)C:)General)Population)Households)Telephone)Surveys)Supplemental)Findings.)


5.2.1 Northwest General Population Demographics and Water Heater 
Characteristics 


Nearly)all)respondents)own)their)home)(99%).)The)most)common)home)types)were)single:
family)detached)(85%))and)manufactured)homes)(10%),)followed)by)single:family)attached)
homes/condos)(5%,)all)in)urban)areas).)More)than)half)were)built)between)1970)and)2005)
(58%))and)only)4)percent)were)built)since)2006.)All)of)the)survey)respondents’)homes)have)
their)own)electric)resistance)storage)water)heater;)households)that)did)not)meet)this)criterion)
were)excluded)from)the)survey.))


Figure)6)below)shows)that)there)are)significant)differences)in)household)income)between)
HPWH)purchasers)and)the)general)population)of)Northwest)households)with)electric)water)
heaters.)More)than)half)of)the)general)population)report)household)income)below)$60,000)per)
year,)compared)to)12)percent)of)Tier)2)and)27)percent)of)Tier)1)purchasers.)
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Figure&6:&Comparison&of&Household&Income&–&General&Population,&HPWH&Purchasers&


)
Q'41.'Which'of'the'following'categories'includes'your'approximate'annual'household'income'from'all'sources'in'
2014,'before'taxes?'
*)Difference)from)both)Tier)1)and)Tier)2)purchasers)at)90%)CI)is)statistically)significant.)
**)Difference)from)Tier)2)purchasers)at)90%)CI)is)statistically)significant.)


Figure)7)compares)the)household)education)of)the)Northwest)general)population)with)Tier)1)
and)Tier)2)HPWH)purchasers.)More)than)half)of)the)general)population)has)not)received)a)
college)degree,)compared)to)one:quarter)of)Tier)2)purchasers)(Tier)1)purchasers)are)similar)to)
the)general)population)in)this)regard).)Almost)40)percent)of)HPWH)purchasers)have)received)
a)graduate)degree,)compared)to)20)percent)of)the)general)population.)Taken)together,)the)
evidence)reported)in)Figure)6)and)Figure)7)shows)that)HPWH)purchasers)are)comprised)of)
households)with)higher)incomes)and)education)levels)than)the)general)population.)


Figure&7:&Comparison&of&Household&Education&–&General&Population,&HPWH&Purchasers&


)
Q'17.'Which'of'the'following'includes'the'highest'level'of'education'you'have'completed?'
*)Difference)from)both)Tier)1)and)Tier)2)purchasers)at)90%)CI)is)statistically)significant.)
**)Difference)from)Tier)2)purchasers)at)90%)CI)is)statistically)significant.)


We)asked)each)homeowner)about)the)age,)size)and)location)of)their)current)water)heaters.)
More)than)one:third)of)electric)water)heaters)in)the)Northwest)are)over)ten)years)old)(38%),)
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while)equal)proportions)are)five)to)ten)years)old)and)less)than)five)years)old)(31%,)each).)


Approximately)8)percent)of)households)have)more)than)one)water)heater,)ranging)in)size)from)


20)to)180)gallons.)The)average)sizes)of)their)water)heaters)are)very)similar,)averaging)56)


gallons)for)the)primary)and)57)gallons)for)the)secondary.)The)majority)of)primary)water)


heaters)are)between)40)and)59)gallons)(66%).)The)vast)majority)of)households)said)their)


water)heater(s))provided)sufficient)hot)water)under)normal)circumstances)(96%).)Most)


residential)electric)storage)water)heaters)in)the)Northwest)are)located)in)heated,)insulated)


areas)of)homes)(60%)of)primary)and)80%)of)secondary).)


5.2.2 Awareness of the Technology and Northwest Incentives 


At)the)beginning)of)the)survey,)81)percent)of)respondents)said)they)had)heard)the)term)“heat)


pump”)before)the)survey)(relating)to)any)appliances),)and)33)percent)said)they)had)heard)of)a)


heat)pump)water)heater)(see)Figure)8).17)Those)with)household)incomes)above)$60,000)were)


significantly)more)likely)to)be)aware)of)HPWHs)than)those)with)household)incomes)below)


$40,000.)There)were)no)statistically)significant)differences)between)states,)those)in)urban)


versus)rural)areas,)single:family)detached)versus)manufactured)homes,)or)by)education.)


Among)consumers)aware)of)HPWHs,)only)21)percent)have)seen)a)HPWH)in)person.)


Figure&8:&Awareness&of&“Heat&Pump”&and&“Heat&Pump&Water&Heater”&


)
Q2.'Before'today,'had'you'heard'the'term'"heat'pump"'related'to'any'appliances?'
Q3.'Before'today,'had'you'heard'the'term'"heat'pump'water'heater"?'
*)Difference)from)households)with)income)above)$60K)at)90%)CI)is)statistically)significant.)


The)most)common)sources)of)awareness)of)HPWHs)among)general)population)households)


aware)of)HPWHs)are)friends)and)acquaintances)(24%),)advertising)(23%),)and)Internet)


research)(21%).)When)making)decisions)about)appliances)to)purchase)in)general,)the)most)


common)sources)of)information)are)Internet)research)(41%),)store)displays)or)salespeople)


))))))))))))))))))))))))))))))))))))))))))))))))))))))))


17)Fourteen)respondents)did)not)recognize)the)term)“heat)pump”)but)they)said)they)were)familiar)with)the)


technology)when)we)clarified)that)“this)method)of)heating)works)like)a)refrigerator,)but)in)reverse”.))
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(37%),)and)friends)and)acquaintances)(26%).)The)most)common)sources)that)households)plan)


to)use)in)the)future)if)they)need)more)information)on)HPWHs)are)Internet)research)(57%),)


information)in)retail)stores)(15%),)a)contractor/installer)(12%))and)their)utility)(12%).))


Of)the)sixty:five)respondents)who)were)aware)of)HPWHs)prior)to)taking)the)survey,)nine)said)


they)had)heard)of)specific)brands,)including)Rheem)(36%),)General)Electric)(GE))(32%),)


Whirlpool)(20%))and)Kenmore)(20%).)Among)the)respondents)who)were)able)to)name)at)


least)one)specific)brand)of)HPWH,)consumers)were)slightly)more)likely)to)say)they)would)


consider)buying)a)Whirlpool)HPWH)than)the)other)brands.)


When)we)prompted)all)sixty:five)respondents)with)a)list)of)specific)HPWH)brands,)they)were)


most)likely)to)say)they)would)consider)purchasing)HPWHs)from)Whirlpool)(35%),)GE)(34%))


or)Kenmore)(30%).)All)three)of)these)brands)manufacture)a)variety)of)home)appliances,)while)


almost)all)of)the)remaining)brands)we)asked)about)do)not.)In)contrast,)only)7)percent)said)they)


would)consider)a)Bradford)White)HPWH.)Bradford)White)manufactures)water)heaters)but)no)


other)appliances,)reducing)the)likelihood)that)a)homeowner)would)have)any)experience)with)


their)products.))


Twenty)percent)of)respondents)stated)they)would)like)to)know)more)about)HPWHs.)The)most)


commonly)requested)information)includes)how)HPWH)technology)works)(24%),)the)


efficiency)of)HPWHs)compared)to)other)water)heaters)(12%))and)payback)period)(11%).)


Of)the)respondents)aware)of)HPWHs,)60)percent)said)they)were)aware)of)utility)rebates)for)


purchasing)and)installing)HPWHs.)Next,)we)asked)anyone)who)said)they)were)aware)of)HPWH)


rebates)to)tell)us)the)amount,)but)only)three)respondents)said)they)could.)Specifically,)one)said)


the)utility)HPWH)rebates)were)$25,)one)said)$500)and)one)said)the)Smart)Water)Heater)


HPWH)rebates)were)$2,500.))


5.2.3 Interest in Energy Efficiency, Technology and HPWHs  


We)asked)respondents)to)rate)the)importance)of)having)an)energy:efficient)home)on)a)scale)of)


1)to)5,)where)5)is)very)important)and)1)is)not)important)at)all.)The)average)importance)rating)


across)the)general)population)was)4.1,)with)77)percent)giving)a)rating)of)4)or)5.)The)average)


rating)was)higher)among)those)with)a)college)or)graduate)degree)(4.3)out)of)5))than)those)


with)lower)educational)attainment)(3.9)out)of)5),)suggesting)that)education)may)contribute)to)


interest)in)energy)efficiency.)The)highest)and)lowest)income)brackets)both)had)an)average)


rating)of)4.0)out)of)5,)indicating)that)income)is)not)an)important)factor.))


In)order)to)gauge)the)Northwest)general)population’s)tendency)to)accept)new)technology,)we)


read)a)series)of)five)statements)and)then)asked)them)to)pick)whichever)best)describes)them.)


The)results)are)in)Figure)9.)About)21)percent)of)respondents)said)they)typically)adopt)new)


technology)“first”)or)“sooner)than)most”)(7)percent)and)14)percent,)respectively),)while)28)


percent)said)they)are)“one)of)the)last”.)The)segments)of)the)population)who)were)most)likely)


to)say)they)adopt)new)technology)“first”)or)“sooner)than)most”)are)those)with)a)college)degree)


(26%)and)21%,)respectively))or)a)graduate)degree)(30%),)as)well)as)those)with)a)household)
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income)over)$120,000)(26%).)Consumers)who)are)least)likely)to)say)they)adopt)new)
technology)“first”)or)“sooner)than)most”)are)those)living)in)Idaho)or)Montana)(11%)in)each),)
living)in)manufactured)homes)(16%))or)living)in)single:family)attached)homes)(9%).)The)
responses)to)this)question)did)not)vary)significantly)between)urban)and)rural)areas.)


Figure&9:&Adoption&of&New&Technology&


)
Q33.'Which'of'the'following'do'you'think'best'describes'you?'


Of)the)respondents)who)were)aware)of)HPWHs,)29)percent)said)they)had)considered)installing)
one)in)their)home.)Those)with)a)graduate)degree)were)statistically)significantly)more)likely)to)
consider)installing)a)HPWH)than)those)with)lower)educational)attainment;)differences)
between)states)and)other)demographics)are)not)significant.))


The)most)common)primary)reasons)for)deciding)not)to)install)a)HPWH)(including)not)
installing)one)“yet”))are)that)their)existing)equipment)is)still)working)(36%),)the)cost)is)
prohibitive)(24%),)they)have)concerns)that)the)HPWH)will)not)work)in)their)space)(11%),)or)
that)they)do)not)know)(enough))about)them)(8%).18))


As)part)of)the)survey,)we)provided)respondents)with)information)about)HPWHs)including)the)
typical)installed)costs)and)available)financial)incentives,)as)well)as)the)maintenance)
requirements,)energy)savings)and)equipment)size)relative)to)electric)resistance)water)heaters.)
We)then)asked)them)to)rate)their)level)of)interest)in)installing)a)HPWH)in)their)home)(on)a)
scale)of)1)to)5,)with)1)being)not)at)all)interested)and)5)being)very)interested).)The)average)
interest)rating)overall)was)2.1)out)of)5,)with)16)percent)of)respondents)rating)their)interest)as)
a)4)or)5)and)65)percent)rating)their)interest)as)a)1)or)2.))


On)average,)interest)in)HPWHs)was)slightly)higher)among)those)with)a)graduate)degree)(2.4)
out)of)5))and)those)with)a)household)income)above)$60,000)(2.4),)while)interest)was)slightly)
lower)among)those)with)no)college)education)(1.7))and)among)those)making)less)than)$40,000)
))))))))))))))))))))))))))))))))))))))))))))))))))))))))


18)The)ranking)of)all)concerns)(as)opposed)to)“primary”))does)not)change,)but)the)proportions)increase)slightly.))


7%#


14%#


37%#


28%#


15%#


0%#


10%#


20%#


30%#


40%#


Pr
op


or
%o


n'
of
'R
es
po


nd
en


ts
' I#am#the#first#among#my#friends#to#


purchase#new#technology#


I#purchase#new#technology#sooner#than#
most#of#my#friends#


I#am#typically#in#the#middle#of#the#group#
when#purchasing#new#technology#


I#am#one#of#the#last#people#to#purchase#
new#technology#


I#purchase#new#technology#a@er#most#of#
my#friends#have#purchased#it#







Northwest)HPWH)Initiative)MPER)#1)


) ) Evergreen)Economics):)Page)22))


a)year)(1.8).)Interest)was)higher)in)Oregon)and)Washington)(both)2.2))than)in)Idaho)(1.5))and)
Montana)(1.7).)Interest)did)not)differ)significantly)between)rural)and)urban)areas.)


5.2.4 Barriers and Purchase Triggers 


We)asked)respondents)to)explain)why)they)were)not)interested)in)HPWHs)(by)rating)their)
interest)as)a)3)out)of)5)or)below).)Overall,)the)most)common)reasons)were)the)upfront)cost)
(30%),)the)presence)of)functional)existing)equipment)(25%))or)that)they)had)recently)
purchased)a)resistance)water)heater)(10%).)As)expected,)upfront)cost)was)a)barrier)more)
often)among)households)with)lower)incomes;)those)with)incomes)below)$40,000)were)more)
likely)than)others)to)say)the)cost)is)too)high)(43%))or)that)they)are)too)old)to)invest)in)their)
home)(20%);)this)difference)was)found)to)be)statistically)significant.)Those)with)household)
incomes)above)$120,000)were)more)likely)than)others)to)say)they)needed)to)do)more)research)
(34%),)and)this)difference)was)also)statistically)significant.)


The)thirty:three)respondents)who)said)they)were)interested)in)HPWHs)(by)rating)their)
interest)as)a)4)or)5)out)of)5))were)asked)what)benefits)of)HPWHs)are)especially)attractive)to)
them.)Overall,)lower)utility)bills/lower)monthly)operating)cost)(44%))and)saving)energy)
(43%))were)the)most)commonly)reported)benefits.))


Later,)we)asked)those)who)were)aware)of)HPWHs)prior)to)the)survey)about)purchase)triggers;)
these)are)future)conditions)that)could)have)a)significant)impact)on)their)decision)to)buy)a)new)
HPWH)versus)a)different)type)of)water)heater.)The)most)powerful)triggers)were)a)decline)in)
the)cost)of)HPWH)(71%),)failure)of)their)current)water)heater)(64%))or)an)increase)in)the)
utility)rebate)(61%).)Households)in)manufactured)homes)were)less)likely)than)other)home)
types)to)report)that)declining)cost)(51%))or)their)current)water)heater)breaking)(37%))would)
have)an)impact,)and)households)in)rural)areas)were)less)likely)than)those)in)urban)areas)to)
report)that)a)contractor/retailer)promotion)would)impact)their)decision)(31%).)We)asked)the)
twelve)respondents)who)said)no)to)all)of)these)purchase)triggers)if)a)combination)of)these)
things)would)impact)their)decision)and)all)said)that)a)combination)would)not)have)an)effect.))


Among)the)households)that)were)at)least)somewhat)interested)in)installing)a)HPWH)in)their)
home,)70)percent)said)that)changes)to)their)household)finances)could)trigger)a)purchase.)


5.3 Northwest Utility In-depth Interviews 
This)section)provides)findings)from)in:depth)interviews)with)ten)representatives)from)
Northwest)electric)utilities)with)HWPH)programs.)The)interviews)were)completed)in)April)and)
May)of)2015,)and)selected)key)findings)are)presented)below.))


5.3.1 Utility Program Characteristics 
When)asked)the)reasons)for)starting)a)HWPH)program,)most)interviewees)gave)the)following)
answers)either)singly)or)in)combination:)to)achieve)the)high)energy)savings)potential)that)
HPWHs)offer,)to)offer)all)cost)effective)measures)to)their)customers,)to)be)consistent)with)
offerings)by)BPA,)and/or)to)leverage)NEEA’s)support)for)this)major)Initiative.)Among)the)
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seven)utilities)that)receive)funding)from)BPA,)two)waited)one)to)two)years)after)BPA)approved)
the)HPWH)measure)to)ensure)that)the)technology)is)reliable.))


Most)of)the)utilities)are)offering)$300)rebates)for)Tier)1)models)and)$500)rebates)for)Tier)2)/)
Tier)3)models.)The)lowest)rebate)level)is)$200)for)all)models,)and)the)utility)with)the)highest)
rebate)offers)$500)for)Tier)1)and)$800)for)Tier)2)/)Tier)3)models.)No)utilities)are)offering)
distinct)Tier)3)rebates)yet,)and)most)want)to)see)more)regional)testing)first)and)“some)high:
quality)ducting)with)air)sealing)installs.”)Most)of)the)BPA:funded)utilities)will)wait)for)BPA)to)
create)a)new)Tier)3)unit)energy)saving)(UES))measure,)while)one)may)precede)BPA)with)self:
funding)if)promising)test)results)materialize.)Reportedly,)the)utilities’)rebate)levels)will)
generally)remain)unchanged)over)the)next)two)years)unless)changes)are)recommended)by)
NEEA)and/or)BPA)based)on)new)savings)research.))


None)of)the)utilities)are)segmenting)within)the)single:family)homes)market)in)their)marketing)
efforts,)but)encourage)customers)to)install)HPWHs)in)unconditioned)spaces)when)they)call)
with)retrofit)inquiries)or)during)whole)home)audits.)The)two)most)common)methods)for)
promoting)HWPHs,)specifically,)are)utility)websites)and)direct)mailings)to)utility)customers.)In)
contrast,)mass)media)and)social)media)promotions)are)often)focused)on)general)energy)
efficiency)and)do)not)generate)much)interest)in)HWPHs.)Some)media)(local)newspapers,)
monthly)magazines))feature)specific)measures,)including)HWPHs,)on)a)rotating)basis.)One)
utility)was)also)planning)an)email)blast)to)past)rebate)program)participants)about)HWPHs.))


Direct)mailings)and)bill)stuffers—usually)with)assistance)and)co:branding)from)NEEA)and)
manufacturers—on)upcoming)retail)and)manufacturer)promotions)are)the)most)common)
promotion)strategies.)According)to)the)interviewees,)promotional)mailings)to)customers)have)
increased)demand)for)HWPHs)from)“a)little”)to)“a)lot.”)One)utility)noted)that)“limited)
availability”)messaging)and)rebate)bonuses)(for)example,)$50)above)the)standard)rebate))have)
been)very)effective.))


One)rural)Oregon)utility)stocks)HWPHs)and)sells)directly)to)customers)at)low)cost)after)
rebates,)because)local)retailers)reduced)their)own)stocks,)one)retailer)closed,)and)local)
plumbers)were)not)actively)promoting)HPWHs.)This)utility)offers)50)and)80)gallon)GE)
GeoSpring)units)that)can)be)transported)on)their)side)and)installed)without)a)contractor)(DIY).)
This)stocking)has)also)been)effective)for)emergency)installations)for)customers)who)call)the)
utility)with)questions.)Another)rural)Oregon)Public)Utility)District)(PUD))has)consistently)
increased)customer)interest)through)Ruralite'Magazine)advertising.)Alternatively,)a)large)
Washington)utility)with)a)contractor:led)program)allows)contractors)to)give)instant)rebates)
by)filling)out)the)project)forms)so)customers)do)not)have)to)do)anything,)which)facilitates)
sales.)About)half)of)the)utilities)have)a)non:functioning)physical)model)or)cardboard)HPWH)
display.)Both)types)have)helped)to)generate)customer)questions)and)were)characterized)as)
being)“somewhat”)to)“very”)effective.)Overall,)the)utilities)are)increasing)customer)interest)via)
a)range)of)promotional)strategies,)with)no)single)strategy)being)the)most)effective)for)all)
utilities.))
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Most)of)the)utilities)interviewed)are)working)with)local)retailers)under)NEEA’s)leadership,)and)
staff)go)to)stores)to)ensure)that)HPWHs)are)stocked,)to)distribute)utility)rebate)forms)and)to)
confirm)that)the)store)manager)understands)the)utility)rebate)amounts)and)requirements.)The)
utility)staff)we)spoke)with)were)not)highly)familiar)with)the)Smart)Water)Heat)customer)
education)materials)available)in)the)stores)and)could)not)comment)on)their)effectiveness.))


Our)findings)suggest)that)most)utilities)rely)on)NEEA)to)engage)distributors)and)
manufacturers)on)behalf)of)the)region.)One)large)Washington)utility,)however,)is)working)with)
both)groups)directly)and)with)NEEA—by)getting)distributors)to)stock)new)qualifying)models)
and)making)local)installers)aware)of)retail)and)manufacturer)promotions.)This)utility)regularly)
coordinates)utility)rebates)and)manufacturer)and)retailer)markdowns)to)maximize)sales)
through)a)network)of)preferred)contractors.)Another)utility)in)Oregon)offers)sales)
performance)incentive)funds)(SPIFs))to)four)distributors)for)specifying)HWPHs)to)contractors.)


Reported)DIY)installation)rates)across)the)utilities)range)from)25)percent)to)90)percent,)with)
interviewees)reporting)that)they)“are)easy)to)do”)and)“any)plumber)should)be)able)to)do)it.”)
Half)of)the)utilities)have)no)or)few)interactions)with)local)installers,)in)part)due)to)high)rates)of)
DIY)installs.)Some)utilities)are)more)engaged)with)local)installers)and)provide)customers)with)
lists)of)installers)that)watched)a)GE)GeoSpring)installation)video,)or)inform)installers)that)call)
them)about)Initiative)trainings.)Two)utilities)want)high)contractor)involvement.)One)maintains)
a)preferred)contractor)network,)provides)referrals)to)customers)and)proactively)informs)
installers)about)local)retail)promotions.)The)other)proactively)directs)installers)to)NEEA)
trainings,)provides)information)about)the)updated)NAECA)standards)and)provides)
cooperative)marketing)funding)and)NEEA)marketing)collateral.)


5.3.2 Expectations of Future Demand 
The)utility)program)managers)interviewed)for)this)report)are)generally)expecting)market)
adoption)to)increase)more)significantly)starting)in)the)next)three)to)five)years)as)HPWH)
awareness)and)acceptance)continue)to)grow.)In)the)words)of)one)interviewee,)“we'are'just'
scratching'the'surface'now.”)According)to)the)interviewees,)adoption)in)new)construction,)
word)of)mouth)among)family)and)friends)and)improving)technology)reliability)will)all)help)to)
increase)demand.))


In)the)short)term,)utility)representatives)report)that)retail)promotions)backed)up)with)utility)
rebates)will)continue)to)be)effective,)and)some)manufacturers)are)doing)aggressive)and)
effective)promotions.)The)introduction)of)new)Tier)2)/)Tier)3)models)by)GE,)a)reputable)
national)brand,)has)piqued)customer)interest,)and)ducted)Tier)2)/)Tier)3)models)offer)higher)
savings)potential)which)could)increase)demand.))


In)the)longer)term,)the)updated)NAECA)standards)are)expected)to)increase)HPWH)sales)
significantly,)and)should)expedite)the)introduction)of)more)brands)and)models.)In)this)shifting)
market)with)new)efficiency)baselines,)one)interviewee)speculated)that)the)utilities)will)likely)
need)to)decrease)their)rebate)levels.)Most)of)the)utilities)believe)manufacturer)prices)will)also)
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edge)downwards)“just'like'other'electronics'or'appliances”)in)the)long)term,)while)energy)
efficiency)(and)overall)cost)effectiveness))continues)to)increase.))


5.3.3 Market Transformation Challenges  
The)utilities)collectively)reported)that)the)vast)majority)of)direct)customer)feedback)they)have)
received)has)been)positive;)customers)are)observing)lower)energy)bills,)have)sufficient)hot)
water)and)are)noticing)quiet)HPWH)operations.)Of)the)few)problems)that)have)been)reported)
or)discovered)(for)example,)missing)earthquake)strapping,)inadequate)side)clearance,)
ineligible)installs)in)conditioned)spaces,)trying)to)serve)very)large)households),)most)have)
resulted)from)customers)not)following)utility)guidance)or)not)reading)specific)installation)
directions.)That)said,)utility)representatives)noted)that)there)are)still)some)remaining)
technical)challenges,)including:))


! HPHWs)are)not)attractive)in)some)local)markets)with)many)manufactured)homes,)
custom)homes)with)design)variations)and/or)many)1950s–1980s)“rambler)ranch”)style)
homes)with)small)conditioned)spaces)for)water)heaters.)


! One)utility)mentioned)that)there)are)several)poor)Internet)reviews)of)a)particular)
HPWH)model,)although)they)have)received)no)negative)customer)reports)themselves.)
According)to)the)reviews,)evaporator)coil)failures)are)causing)the)compressor)to)fail)
and)leak)refrigerant,)and)then)the)HWPH)defaults)to)non:efficiency)mode.)Two)other)
utility)representatives)mentioned)that)a)few)customers)have)worked)out)(unspecified))
warranty)issues)with)the)same)manufacturer)on)their)own.))


! One)interviewee)was)concerned)that)there)are)no)or)few)technicians)to)service)and)
repair)HWPHs)over)the)long)term)in)their)local)territory)(and)perhaps)regionally),)as)
there)will)be)equipment)failures)over)time.)


In)addition,)the)interviewees)mentioned)the)following)current)market)challenges:))


! Household)awareness)–)The)region)is)still)learning)about)HWPHs)and)awareness)is)low.))
! Equipment)costs)–)The)efficiency)and)reliability)of)Tier)2)/)Tier)3)models)has)increased)


substantially,)but)equipment)costs)have)increased)too.)These)tiers)will)require)
continued)rebates,)and)Tier)1)models)may)be)preferred)in)the)short)term)especially)
since)many)customers)are)comfortable)with)DIY)installs.))


! Install)costs)–)Three)utilities)had)concerns)about)high)and)variable)install)costs,)with)
one)speculating)that)high)levels)of)DIYs)can)lead)installers)to)inflate)costs)where)they)
can,)and)another)blaming)general)contractors’)regular)mark:up)practices.)NEEA)will)
need)to)watch)the)install)costs)for)ducted)Tier)2)/)Tier)3)models)going)forward,)as)some)
utilities)said)some)costs)were)high)in)the)past)for)discontinued)Tier)2)HPWHs.))


! Equity)–)HWPHs)are)expensive)for)limited:income)customers,)even)after)incentives.)
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! Disengaged)installation)contractors)–)Two)utilities)reported)that)some)trained)
installers)claim)to)be)unfamiliar)with)or)not)interested)in)working)with)HWPHs)for)


their)utility)customers.)This)may)also)be)leading)to)increased)install)costs.)


! Revolving)retail)staff)–)Staff)have)varying)levels)of)HWPH)knowledge)to)impart)to)
customers.)


5.3.4 Working with NEEA 
NEEA’s)efforts)to)introduce)a)broad)range)of)HPWH)products)have)been)very)valuable)to)the)


utilities.)In)particular,)coordinated)local)promotions)with)key)manufacturers)have)been)very)


effective,)and)NEEA’s)retail)work)has)led)to)many)HPWH)installations)in)the)service)territories)


of)some)larger/urban)utilities.))


The)utilities)reported)that)NEEA’s)technical)and)educational)assistance—staff)to)answer)


questions,)website)information)and)Frequently)Asked)Questions)page,)DIY)installation)guide—


has)been)very)useful)to)the)utilities)and)their)customers.)Similarly,)the)utilities)are)utilizing)


much)of)the)marketing)templates,)text)copy)and)images)available)on)the)Smart)Water)Heat)


utility)resources)webpage,)with)many)describing)the)materials)as)“very)good”)or)“engaging.”)


The)brand:compatible)templates)are)helping)some)of)the)smaller)utilities)to)get)their)own)


promotions)up)and)running)quickly.))


Overall,)the)utility:representatives)found)the)updated)Initiative)website)to)be)better)organized)


and)more)customer:friendly)than)the)prior)version,)and)are)increasingly)trying)to)push)


customers)there)for)detailed)information.)Regarding)installation)inspections,)one)smaller,)


rural)utility)stated)that)it)is)somewhat)difficult)to)coordinate)inspections)with)Initiative)staff,)


but)most)noted)that)the)process)was)working)well,)and)those)that)want)to)accompany)or)


request)specific)inspections)findings)are)able)to)do)so.)Lastly,)all)of)the)interviewees)were)


current)on)recent)and)planned)Initiative)activities.)Most)are)members)of)the)utilities)working)


group)that)convenes)monthly,)and)noted)that)regular)and)ad)hoc)communications)from)NEEA)


has)facilitated)information)sharing)and)coordination)across)the)region.))


5.3.5 Future Assistance Needs 
At)least)half)of)the)utility)representatives)offered)variations)of)the)following)suggestions)to)


improve)NEEA’s)HPWH)Initiative)and)hasten)market)transformation:)


! Conduct)more)regional)mass)marketing)to)increase)public)awareness)and)
understanding)of)HPWHs.)Households)need)to)be)learning)about)HPWHs)from)multiple)


sources)before)they)need)a)new)water)heater.)Many)customers)are)wary)of)contractor)


“upselling”)during)emergencies,)and)some)are)skeptical)of)bill)stuffer)information.))


! Continue)to)increase)retailer)stocking)of)HWPHs.)Emergency)replacements)may)
become)a)leading)growth)market)as)the)early)adopter)market)becomes)saturated,)and)


the)primary)long:term)strategy)offered)for)emergency)replacements)was)to)increase)


customer)awareness)(above))and)increase)stocking)among)retailers.))
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! Study)the)(large))manufactured)homes)market,)where)HPWH)retrofits)in)confined)
conditioned)spaces)are)challenging.)


See)Appendix)D:)Additional)In:depth)Interview)Findings)for)additional)assistance)needs)(each)


mentioned)by)one)utility).)


5.4 HPWH Manufacturer Interviews 
Evergreen)Economics)interviewed)representatives)from)three)HPWH)manufacturers)currently)


producing)HPWHs)that)meet)at)least)Tier)1)of)the)Northern)Climate)Specification.))


5.4.1 Business Scope and Practices 
The)three)manufacturers)vary)somewhat)in)their)business)scope)and)practices)related)to)the)


production)of)HPWHs.)One)produces)only)water)heaters,)whereas)the)other)two)produce)a)


wide)range)of)appliances)for)the)residential)market.)All)three)are)international)companies,)


with)two)headquartered)in)the)United)States)and)one)headquartered)in)Europe.)All)three)


manufacturers)have)sold)HPWHs)in)the)US)market)since)2010)or)slightly)before,)and)the)


European)company)has)sold)HPWHs)to)the)European)market)for)approximately)35)years.))


5.4.2 Marketing Strategies and Sales 
All)three)manufacturers)target)their)marketing)towards)the)wholesaler)and)distributor)


market,)as)well)as)the)installer)market.)Two)of)the)companies)also)focus)heavily)on)the)retail)


market—and)therefore)target)end:users)as)well—while)the)third)company)targets)green)


builders)and)engineers)working)in)the)new)construction)market,)as)well)as)homeowners)


looking)to)install)solar)photovoltaic)systems.))


All)three)manufacturers)promote)energy)efficiency)and)cost)savings)in)their)marketing)to)end:


user)and)retail)partners,)while)one)also)provides)payback)(five)to)seven)years))and)warranty)


(ten)years))information)to)show)that)a)HPWH)purchase)is)an)investment)with)limited)risk.)All)


three)reported)that)their)messaging)in)the)Northwest)was)slightly)different)than)in)other)areas)


of)the)country,)with)two)focusing)heavily)on)available)incentives)and)one)focusing)on)product)


tier)and)relative)availability—these)differences)are)all)attributed)to)NEEA’s)efforts.))


Federal)tax)credits)are)not)reliable)enough)for)manufacturers)to)include)in)their)marketing,)


and)they)do)not)believe)that)they)have)any)impact)on)sales,)since)they)are)enacted)


retroactively)and)customers)cannot)include)the)credit)in)their)purchase)decision.)


Two)of)the)three)manufacturers)reported)that)Northwest)HPWH)incentives)had)a)significant)


impact)on)their)overall)sales)of)HPWHs)in)the)region)in)2014)(the)third)reported)minimal)


impact)on)sales).)One)of)these)manufacturers)currently)produces)a)product)that)is)Tier)3)


capable)(with)ducting)and)use)of)the)appropriate)settings;)otherwise)they)are)considered)Tier)


2),)while)both)of)the)other)manufacturers)are)planning)on)introducing)Tier)3)capable)units)in)


the)near)future.)All)three)manufacturers’)Tier)3)production)plans)are)directly)related)to)


NEEA’s)efforts)in)promoting)the)Northern)Climate)Specification)and)tying)incentives)to)the)
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higher)tiers.)In)the)words)of)one)respondent,)“NEEA'has'driven'the'evolution'of'the'technology'
and'available'products.”)


Only)two)manufacturers)were)able)to)discuss)HPWH)pricing,)and)both)believe)that)it)is)
relatively)stable.)One)noted)that)raw)material)cost)increases)may)lead)to)slight)HPWH)price)
increases,)while)the)other)noted)that)if)their)sales)volume)increases,)costs)to)the)consumer)will)
drop)slightly.)One)of)the)manufacturers)expressed)concern)that)Tier)3)HPWHs)would)be)too)
expensive)for)households)outside)of)cold)climate)regions)as)more)basic)HPWH)models)
perform)perfectly)well)in)warmer)climates.)


5.4.3 Interactions with Other Market Actors 
Manufacturers)regularly)interact)with)distributors)and)retailers—their)primary)customers—
and)help)train)HPWH)installers)(typically)plumbers)and)contractors).)All)manufacturers)rely)
on)installers)to)promote)and)sell)HPWHs)to)consumers,)as)they)are)the)primary)salespeople)in)
the)traditional)water)heater)replacement)market.))


According)to)the)manufacturers,)installer)education)has)and)will)continue)to)result)in)reduced)
installation)costs)due)to)competition)and)increased)familiarity)with)the)installation)process)
and)related)considerations)(space,)condensate)lines,)ducting)and)wiring).)NEEA’s)efforts)to)
inform)and)educate)the)installation)community)have)helped,)according)to)all)manufacturers.)
One)manufacturer)reported)that)the)installation)price)charged)by)installers)can)be)twice)as)
high)for)HPWHs)purchased)through)retail,)versus)purchased)directly)from)the)installer)
(because)their)typical)business)practices)include)markups)on)the)products)themselves,)so)this)
is)a)way)to)recoup)the)lost)revenue)resulting)from)the)retail)purchase)by)the)end:user).))


All)three)manufacturers)work)closely)with)their)distribution)partners)in)the)Northwest,)and)
two)provide)training)for)distributor)staff.)Two)provide)marketing)collateral)and)one)
encourages)distributors)to)include)their)HPWHs)as)an)option)in)any)water)heater)specification)
sheet)given)to)consumers.)Two)manufacturers)reported)that)their)products)are)stocked)by)
many)distributors)across)the)Northwest,)but)one)reported)that)in)some)areas,)it)may)take)up)
to)forty:eight)hours)for)product)to)reach)a)consumer.)Reportedly,)some)distributors)do)not)
stock)their)HPWHs)due)to)the)high)price)compared)to)their)competition.)


Two)of)the)manufacturers)have)worked)directly)with)Northwest)appliance)retailers)to)
promote)HPWHs)(the)third)was)not)certain).)One)manufacturer)provides)funding)for)in:store)
advertising,)trains)sales)associates,)places)collateral)in)the)stores)and)adds)messaging)to)their)
print)advertisements)and)websites.)The)other)manufacturer)noted)that)high)turnover)among)
sales)associates,)coupled)with)their)need)to)have)broad)knowledge)regarding)a)wide)range)of)
appliances,)means)that)they)often)have)insufficient)knowledge)about)HPWHs.)


5.4.4 Interactions with NEEA and Smart Water Heat Initiative 
Two)of)the)manufacturers)have)had)significant)interaction)with)NEEA)and)the)Smart)Water)
Heat)Initiative)(including)the)implementation)contractor,)CLEAResult).)They)have)worked)in)
collaboration)with)the)Initiative)on)special)promotions)(upstream)incentives,)special)
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marketing)materials,)etc.),)and)one)reported)frequent)engagement)with)the)Initiative)for)


ongoing)market)actor)trainings)(especially)installer)trainings).)Both)reported)that)their)


collaboration)with)the)Initiative)in)2014)left)them)very)satisfied,)although)for)slightly)different)


reasons.)One)mentioned)that)there)have)been)some)challenges)along)the)way,)but)that)through)


open)collaboration,)they)were)able)to)overcome)the)challenges)together)with)the)Initiative.)


The)other)stated)that)the)Initiative’s)proactive)support)has)led)them)to)focus)their)research)


and)development)on)meeting)Tier)3)of)the)Northern)Climate)Specification,)despite)selling)


HPWHs)nationally)(where)Tier)3)design)features)are)not)always)needed).))


The)manufacturer)who)reported)minimal)direct)contact)with)the)Initiative)also)reported)that)


they)have)changed)their)HPWH)design)to)meet)the)Northern)Climate)Specification’s)higher)


tiers)as)a)direct)result)of)promotional)and)incentive)activity)in)the)Northwest.)They)also)


expressed)interest)in)increasing)their)collaboration)with)the)Initiative)in)the)near)future.)


5.4.5 HPWH Barriers and Challenges 
Manufacturers)described)the)following)key)barriers)and)challenges)in)bringing)HPWHs)to)the)


mass)market)in)the)Northwest:))


! Upfront)cost,)combined)with)low)consumer)awareness)and)education)–)These)factors,)
along)with)inconsistent)availability,)impede)HPWH)sales,)particularly)in)emergency)


replacement)situations)when)many)customers)will)not)take)time)to)research)HPWHs)


(the)“urgency)barrier”);))


! Ducting)and)space)issues)–)Products)with)ducting)kits)to)exhaust)cool)air)to)the)outside)
are)easier)to)fit)into)smaller)household)spaces.)Plumbers,)however,)are)often)not)


comfortable)installing)ducting,)and)in)colder)climates,)exterior)ducting)can)create)


additional)cold)air)infiltration)if)the)additional)wall)holes)are)not)properly)sealed.)Going)


forward,)the)NAECA)manufacturing)requirements)may)cause)high:demand)households)


requiring)55+)gallon)tanks)with)constrained)space)to)either)install)ducting)or)


reconfigure)their)home’s)plumbing)(and)possibly)their)home’s)electrical)configuration),)


according)to)one)manufacturer.)


Manufacturers)reported)these)same)barriers)during)the)Market)Test)Assessment)(Evergreen)


Economics,)2013).)


5.4.6 Future Expectations 
All)three)manufacturers)anticipate)slightly)higher)HPWH)sales)in)2015)compared)to)2014,)


largely)due)to)the)updated)NAECA)standards.)Two)of)the)manufacturers)predict)modest)


growth)over)the)next)three)years)(one)was)unable)to)estimate)growth),)and)all)reported)that)


incentives)will)remain)key)to)growth)in)the)near)term.))


Regarding)technological)developments,)all)are)focused)on)improvements)to)the)base)HPWH)


functionality)(efficient)hot)water)supply)and)meeting)or)exceeding)Tier)3)specifications),)with)


the)aim)of)eliminating)most)installation)barriers)(discussed)previously).)Two)are)focused)on)
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introducing)new)Tier)2)/)Tier)3)HPWH)models,)while)the)manufacturer)currently)producing)
Tier)2)/)Tier)3)HPWHs)is)focused)on)increasing)the)ambient)temperature)operating)range.))


Secondarily,)two)are)focusing)on)smart)grid)connectivity)and)demand)response)applications.)
While)one)manufacturer)believes)that)wireless)control)is)a)natural)next)step)as)more)
appliances)are)becoming)available)with)the)capability,)the)other)manufacturer)does)not)
believe)wireless)control)is)important)for)water)heaters)as)most)people)have)never)interacted)
directly)with)their)water)heaters,)even)to)change)the)temperature)set:point)during)vacations.)


According)to)two)manufacturers,)the)new)construction)market)is)the)fastest)growing)market)
segment)for)HPWHs.)Builders)and)owners)have)the)time)to)weigh)options)and)to)consider)the)
payback)period)and)the)return)on)investment,)and)also)have)the)capacity)to)build)homes)to)the)
space)requirements)of)a)HPWH.)


5.5 HPWH Distributor In-depth Interviews 
The)Evergreen)team)conducted)in:depth)interviews)with)representatives)from)four)of)the)
major)HPWH)distribution)companies.)All)of)the)distribution)companies)stock)and)supply)
water)heaters)for)the)residential)market)in)the)Northwest.)This)section)presents)findings)from)
the)interviews)with)water)heater)distributors.)


5.5.1 Business Scope and Practices 
Three)of)the)four)distributor)respondents)were)owners)or)key)managers)of)their)business)
while)the)fourth)distributor)respondent)was)a)corporate)purchasing)agent.)Respondents)
reported)selling)HPWHs)for)three)and)a)half)years)on)average,)compared)to)eighteen)years)
selling)water)heaters)in)general.))


The)interviewees)reported)stocking)multiple)water)heater)and)HPWH)brands.)Two)of)the)four)
distributors)stock)GE,)one)stocks)A.O.)Smith,)one)stocks)State)(an)A.O.)Smith)subsidiary),)one)
stocks)Rheem,)one)stocks)Ruud,)and)one)stocks)Bradford)White.)Two)distributors)had)stocked)
AirGenerate)HPWHs)in)2014)(but)not)currently).)All)four)respondents)stock)Tier)1)HPWHs,)
and)two)also)stock)GE)Tier)3)qualifying)HPWHs.))


HPWH)sales)comprise)about)one)percent)of)business)revenues)for)three)of)the)distributors,)
and)five)percent)for)the)other)distributor.)One)respondent)emphasized)that)the)emergence)of)
GE)HPWHs)has)increased)their)HPWH)sales)because)of)the)product’s)superior)overall)quality.))


5.5.2 HPWH Supply 
All)four)distributors)maintain)a)stock)of)HPWHs)as)opposed)to)purchasing)them)upon)
receiving)an)order.)Two)distributors)source)their)HPHWs)exclusively)from)one)partner)
manufacturer)each,)and)the)other)two)source)HPWHs)from)multiple)manufacturers.))


Regarding)future)stocking)practices,)all)four)distributors)noted)that)their)HPWH)inventory)
depends)on)the)available)rebates.)Two)distributors)anticipate)higher)HPWH)stocking)levels)as)
manufacturers)expand)their)Tier)2)/)Tier)3)product)lines.)One)distributor)stated)that)their)
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company)was)shifting)away)from)HPWHs)because)of)uncertainty)surrounding)regional)rebate)
levels)and)manufacturer)reliability,)while)the)last)distributor)was)holding)off)on)stocking)
decisions)until)getting)more)clarity)on)regional)rebates.)


Two)of)the)distributors)estimated)that)over)50)percent)of)their)HPWH)sales)were)for)retrofits)
in)existing)homes)versus)new)construction.)One)of)the)remaining)distributors)estimated)that)
their)HPWH)sales)are)evenly)split)between)existing)homes)and)the)new)construction)market,)
while)one)distributor)focuses)almost)exclusively)on)new)construction.)Two)of)the)distributors)
said)that)the)new)construction)market)is)the)fastest)growing)market)segment)for)HPWHs,)
while)one)said)the)retrofit)market)continues)to)grow.)


Overall,)two)of)the)four)distributors)reported)minor)lead)time)supply)problems)with)certain)
manufacturers;)however,)both)said)these)problems)have)been)resolved)either)by)switching)
manufacturers)or)adjusting)their)purchasing)strategy.)The)other)two)distributors)noted)no)
problems)getting)the)HPWHs)they)need)from)manufacturers.)


5.5.3 Marketing Strategies and Sales 
Only)one)distributor)of)the)four)stated)that)they)are)actively)marketing)HPWHs)in)the)
Northwest—through)monthly)journal)ads)and)bi:annual)fliers)showcasing)NEEA)and)other)
available)rebates.)However,)two)of)the)other)distributors)that)do)not)actively)market)HPWHs)
said)they)have)designated)areas)in)their)respective)businesses)that)showcase)their)HPWHs)
and)the)available)rebates,)in)addition)to)sending)regular)emails)to)clients)that)promote)the)
products,)rebates,)code)changes)and)upcoming)trainings.)The)remaining)distributor)relies)
heavily)on)their)direct)sales)staff)to)contact)HVAC)and)plumbing)contractors)directly.)


All)four)distributors)consider)plumbing)contractors)to)be)their)target)market,)for)both)
retrofits)and)new)construction,)and)the)key)marketing)message)to)plumbers)is)the)available)
rebate.)Three)of)the)distributors)noted)that)energy)efficiency)is)also)a)key)marketing)message;)
however,)as)one)distributor)pointed)out,)“you'can'push'efficiency'and'the'fact'that'they'look'
nicer'but'the'rebates'are'what'moves'[HPWHs].”)As)a)result,)all)four)distributors)stated)that)
NEEA)has)influenced)their)marketing)and)overall)sales)of)HPWHs)because)they)are)
responsible)for)the)rebates.)


Two)distributors)said)that)because)of)the)quality)and)larger)rebate)levels)for)the)GE)Tier)2)/)
Tier)3)HPWHs)(their)most)popular)products),)they)expect)their)HPWH)sales)to)increase)over)
the)next)three)years,)while)another)one)said)their)sales)will)increase)if)they)can)source)a)high:
quality)Tier)2)HPWH)from)State)(an)A.O.)Smith)subsidiary).)The)remaining)distributor)said)
that)their)company)has)shifted)its)focus)to)other)types)of)HVAC)products)and)that)the)Tier)1)
HPWH)from)A.O.)Smith)was)their)most)popular)product.)Two)distributors)said)HPWHs)are)
somewhat)of)a)high)priority)for)their)company)and)two)said)they)are)not)a)high)priority)at)all.)


The)two)distributors)working)with)GE)HPWHs)said)their)marketing)has)increased)somewhat)
over)the)last)year)because)of)the)increased)quality)and)availability)of)the)Tier)2)GE)products.)
The)remaining)two)distributors)indicated)no)change)in)their)HPWH)marketing)efforts)over)the)
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last)year.)Additionally,)all)four)said)that)NEEA’s)HPWH)marketing)had)never)conflicted)with)
their)company’s)marketing)efforts,)although)none)of)the)distributors)reported)any)type)of)
marketing)support)from)NEEA)directly.))


Going)forward,)distributors)said)additional)marketing)efforts)from)NEEA)that)aim)to)raise)
awareness)to)contractors)and)end:users)could)help)increase)their)HPWH)sales.)The)three)
distributors)that)said)they)would)continue)to)focus)on)HPWH)sales)anticipated)they)would)be)
able)to)keep)up)with)market)demand)going)forward.)Additionally,)two)of)the)three)expected)
the)expiration)of)federal)tax)credits)would)have)no)impact)on)their)HPWH)sales)while)one)
expects)the)expiration)to)“hurt'[business]'significantly.”)


5.5.4 HPWH Pricing 
Two)of)the)four)distributors)said)they)had)noticed)a)relatively)small)increase)in)
manufacturers’)HPWH)prices)over)the)last)two)years)and)the)other)two)distributors)said)that)
prices)have)been)relatively)consistent.)For)the)two)that)noted)price)increases,)both)said)that)
increased)competition)and)product)availability)are)major)influences)on)HPWH)price.)


Despite)the)higher)equipment)costs)noticed)by)two)of)the)distributors,)all)four)distributors)
said)the)final)price)for)end:users)has)actually)decreased)somewhat)for)all)HPWH)models)
because)of)the)increase)in)available)rebates.)Going)forward,)the)distributors)expected)prices)
for)end:users)to)decrease)further)as)more)Tier)2)products)reach)the)market.)However,)two)
distributors)noted)that)end:user)prices)are)highly)affected)by)available)rebates)and)could)
potentially)increase)if)the)rebates)decreased.)


Only)two)distributors)provided)estimates)of)the)average)installation)cost)charged)by)installers,)
both)quoting)between)$700)and)$1,000.)In)general,)three)of)the)four)distributors)do)not)
anticipate)installation)cost)changing)over)the)next)two)years,)while)one)distributor)said)
installation)cost)might)decrease)as)competition)increases.)


5.5.5 Interactions with Other Market Actors 
Three)of)the)four)distributors)had)provided)water)heater)training)to)installers)in)the)past,)and)
one)had)discontinued)this)service.)None)of)the)distributors)had)concerns)about)the)ways)that)
installers)are)installing)HPWHs,)although)they)mentioned)technical)challenges)(such)as)space)
and)ventilation)controls))and)maintenance)of)HPWHs)as)possible)technical)difficulties.)Three)
of)the)four)distributors)rely)on)contractors)to)promote)their)HPWHs)to)end)users)and)feel)that)
the)trainings)have)been)a)good)way)to)ensure)that)contractors)use)appropriate)messaging.))


The)distributors)said)that)overall,)they)have)worked)well)with)their)current)manufacturers)
and)have)had)only)minor)challenges)in)the)past)involving)product)supply.)None)of)the)
distributors)worked)with)Northwest)retailers)to)promote)HPWHs)because)they)view)them)as)
competition)and)also)because)they)carry)different)brands)(from)the)same)manufacturer).)
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5.5.6 Interactions with NEEA and CLEAResult 
Only)one)of)the)four)distributors)noted)any)interaction)with)NEEA)or)CLEAResult)in)the)past)


year,)via)an)email)question)regarding)the)available)rebates.)All)distributors)said)that)NEEA’s)


rebates)have)had)a)positive)influence)on)their)view)of)the)HPWH)market)in)the)Northwest)


(one)also)mentioned)that)NEEA’s)educational)and)promotional)efforts)influence)their)view)in)


the)same)way).)Two)distributors)were)very)satisfied)with)NEEA’s)work)“behind:the:scenes.”)


5.5.7 HPWH Barriers and Challenges 
Three)of)the)four)distributors)mentioned)high)initial)price)as)a)main)barrier)to)widespread)


HPWH)adoption,)and)one)distributor)mentioned)lack)of)awareness)and)knowledge)of)HPWHs)


among)end:users)and)market)actors)as)a)main)barrier.)Three)distributors)said)there)are)no)


consumer)segments)that)are)resistant)to)HPWHs,)while)one)said)that)lower)income)customers)


are)less)likely)to)purchase)HPWHs)because)of)their)higher)cost.)Two)distributors)noted)that)


higher)income)and)new)construction)segments)are)most)receptive)to)purchasing)HPWHs.)


Two)of)the)distributors)said)that)contractor)customers)call)occasionally)with)questions)


regarding)HPWH)control)boards.)However,)in)general,)none)of)the)distributors)said)they)


receive)many)customer)calls)for)assistance.)Three)of)the)four)distributors)said)they)have)had)


fewer)than)five)HPWH)returns,)two)specifically)citing)Air)Generates)having)to)be)returned)on)


occasion)due)to)problems)with)the)control)boards.)


Three)of)the)four)distributors)said)they)believe)HPWHs)will)gain)acceptance)in)emergency)


replacement)situations)if)prices)become)more)similar)to)traditional)water)heater)options,)if)


NEEA)and)the)utilities)increase)the)rebate)levels)and)if)awareness)among)consumers)grows.)


5.5.8 Future Expectations 
HPWH)technology)trends)predicted)by)distributors)included)increased)energy)efficiency)and)


increased)competition)between)manufacturers)(each)mentioned)by)two)respondents).)None)of)


the)distributors)knew)of)any)new)HPWH)developments)specific)to)cold)climate)applications.)


Three)of)the)distributors)said)the)update)to)the)NAECA)standards)will)increase)the)HPWH)


market)even)though)most)consumers)are)unaware)of)the)updated)standards.)Distributors)


noted)that)on:demand)gas)water)heaters,)multi:tank)systems,)and)commercial)tanks)will)be)


the)only)other)options)for)consumers)that)need)a)high:capacity)water)heater.)Three)


distributors)said)the)updated)standards)will)have)at)least)some)effect)on)the)smaller)volume)


electric)water)heater)market)as)well.)Two)of)those)distributors)believed)that)some)customers)


may)opt)for)smaller:capacity)water)heaters)in)certain)situations.))
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5.6 HPWH Retailer In-depth Interviews 
Evergreen)interviewed)nine)water)heater)retailers.)Of)the)nine)interviewed,)five)had)sold)
HPWHs)and)four)had)not)but)had)the)ability)to)order)HPWHs)as)needed.19)Overall,)of)the)nine)
firms)interviewed,)two)were)large)retailers)and)the)remaining)seven)were)smaller)retailers.))


5.6.1 Business Scope and Practices 
Among)the)five)retailers)that)had)sold)HPWHs,)three)were)smaller)retailers)and)two)were)
large)retailers.)The)interviewees)from)the)three)smaller)retailers)were)two)owner/presidents)
and)one)manager.)One)of)the)large)retailer)interviews)was)with)a)Sales)Associate)and)the)other)
large)retailer)interview)was)with)nationally:focused)staff)including)the)Green)Leadership)
manager,)the)Director)of)Sustainability)and)one)Phone)Sales)and)Service)Manager.))


The)five)retailers)that)have)sold)HPWHs)have)been)doing)so)for)an)average)of)just)over)three)
and)a)half)years.)Of)all)nine)interviewed)firms,)six)were)unfamiliar)with)the)Northern)Climate)
Specification’s)tiers,)and)one)was)aware)of)the)tiers)but)unsure)which)tier)HPWH)they)sell.)The)
remaining)two)retailers)said)they)either)have)two)Tier)1)models)or)one)Tier)2)model.))


Three)of)the)retailers)estimated)that)they)generate)from)one)to)five)percent)of)total)revenue)
from)HPWHs,)while)another)estimated)that)HPWHs)sales)generate)five)to)fifteen)percent)of)
their)revenues.)


5.6.2 HPWH Supply 
Both)large)retailers)and)one)small)retailer)source)HPWHs)directly)from)the)manufacturer(s).)
The)remaining)small)retailers)source)from)distributors)and)retailer)cooperatives.))


One)large)chain)reported)that)some)stores)(at)the)national)level))will)have)stock)and)the)rest)
will)have)to)bring)in)units)from)a)warehouse,)depending)on)the)popularity)of)HPWHs)in)
various)regions.)They)reported)that)the)Northwest)is)a)stronger)market)than)others)(like)the)
Midwest))and)believed)there)would)be)inventory)of)HPWHs)at)stores)in)the)region.))


Five)of)the)nine)retailers)(one)large)and)four)smaller))reported)that)they)have)HPWHs)in)stock)
or)have)access)to)HPWHs)in)a)nearby)warehouse.)The)remaining)four)retailers)(three)small)
and)one)large))said)that)they)do)not)stock)HPWHs)but)can)order)them)as)needed.))


Only)three)of)the)nine)retailers)predict)an)increase)in)stocking)of)HPWHs)at)their)stores)in)the)
near)to)mid)term)(one)large)and)two)small)retailers).)Three)respondents)predict)no)increase)in)
stocking)of)HPWHs)and)three)were)unsure.)No)sourcing)problems)were)reported.)


))))))))))))))))))))))))))))))))))))))))))))))))))))))))
19)We)performed)two)separate)interviews)for)one)of)the)large)retailers.)For)each)of)the)interviews,)the)staff)held)a)
position)at)the)national)level)and)responded)consistently)to)questions)we)asked.)For)this)reason,)we)are)counting)
them)as)a)singular)data)point)here.))
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5.6.3 Marketing Strategies and Sales 
The)majority)of)interviewees)(six)of)nine))do)not)do)HPWH)marketing)at)all.)Of)the)remaining)
three,)one)large)retailer)reported)that)they)do)print)ads)and)online)advertisements)in)addition)
to)partnering)with)utilities)to)co:promote)and)create)a)sense)of)urgency)with)marketing)
blitzes.)The)remaining)two)small)retailers)who)advertise)have)signs)in)stores)with)one)also)
distributing)door:to:door)flyers.)The)large)retailer)that)currently)does)no)marketing)did)not)
have)HPWHs)in)stock)due)to)low)sales,)but)when)they)were)in)stock,)they)had)manufacturer)
marketing)posted)in:store.)


Of)those)who)sold)HPWHs,)the)majority)of)retailers)reported)that)their)customers)for)HPWHs)
are)homeowners)and)not)contractors.)Retailers)reported)that)homeowners)who)buy)HPWHs)
typically)have)higher)incomes,)interest)in)energy)savings)and)interest)in)saving)money.)One)
retailer)noted)that)landlords)can)be)particularly)interested)because)of)the)longer)lifetime)of)
HPWHs.)Another)added)that)while)they)usually)work)with)property)managers)of)multi:family)
buildings,)HPWHs)are)not)a)good)fit)due)to)space)constraints.)One)large)retailer)interviewee)
noted)that,)nationally,)there)are)more)interested)customers)where)utility)programs)exist)(and)
customers)subsequently)have)a)higher)awareness)of)rebates)and)incentives).))


Four)interviewees)(of)the)five)who)had)sold)HPWHs))reported)a)variety)of)messages)that)they)
deliver)to)their)customers)either)over)the)phone)or)in:store.)The)most)common)were)
monetary)savings)(mentioned)by)three)retailers),)energy)savings)(three)retailers),)tax)credits)
when)available)(two)retailers))and)rebates)when)available)(one)retailer).)


None)of)the)retailers)changed)their)marketing)messages)in)the)past)year,)and)no)retailers)
reported)that)NEEA)or)Northwest)utility)messaging)or)marketing)efforts)have)conflicted)with)
their)activities.)One)large)retailer)commented)that)they)would)be)able)to)participate)with)
NEEA)more)often)if)they)were)given)more)lead)time)for)their)initiatives.))


Two)interviewees)shared)specific)details)of)the)marketing)assistance)they)received)from)
NEEA.)One)of)the)retailers)had)received)signage,)and)the)other)(large))retailer)had)worked)
with)NEEA)on)multiple)efforts)including)email)blasts,)point)of)purchase)signage,)language)for)
sales)associates,)in:store)testing)of)short)term)promotions)and)in)store)materials.)We)asked)
interviewees)what)types)of)additional)information)they)would)like)from)NEEA)and/or)utilities,)
and)respondents)mentioned)a)variety)of)desired)assistance,)including)price)comparisons)
(among)retailers),)information)about)energy)savings,)rebate)availability,)brochures)and)
customer)testimonials)(all)mentioned)by)one)respondent)each).))


The)retailers)sell)HPWHs)from)a)variety)of)manufacturers)including)Reliance)(mentioned)by)
three)retailers),)GE)(four)retailers),)Kenmore)(two)retailers),)American)(one)retailer))and)
Rheem)(one)retailer).)The)three)stores)that)offer)Reliance)HPWHs)are)three)of)the)four)stores)
that)did)not)sell)any)HPWHs.)Retailers)that)sell)GE)HPWHs)claimed)that)the)GE)models)are)
more)preferable)to)them)and)to)end)users)due)to)their)plumbing)attachment)placement)and)
sizing,)which)are)similar)to)regular)water)heaters.)We)also)heard)that)GE)has)done)a)good)job)
marketing)the)product)to)retailers)and)sales)associates.))
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Of)the)two)firms)that)have)been)in)contact)with)NEEA,)the)small)retailer)believes)that)the)
Initiative)has)had)no)impact)on)their)HPWH)sales)and)the)other)(a)large)retailer))said)that)they)
have)seen)a)nearly)triple)digit)percentage)increase)in)sales)when)they)do)promotions)in)
conjunction)with)manufacturers)and)NEEA)over)a)short)timeframe.)This)same)retailer)was)the)
only)one)to)credit)NEEA)with)having)an)effect)on)their)stocking)of)GE)HPWHs)(rather)than)
another)brand).)


Regarding)future)HPWH)pricing,)six)interviewees)were)unable)to)provide)an)accurate)
prediction.)One)believed)prices)would)increase,)and)the)remaining)two)believed)prices)would)
decrease)(one)estimated)a)5)percent)decrease).)Four)of)seven)retailers)believe)the)expiration)
of)federal)tax)credits)will)lower)their)sales)slightly.)


5.6.4 Interactions with Other Market Actors 
None)of)the)respondents)were)concerned)with)the)way)their)HPWHs)were)being)installed.)
Two)retailers)hire)their)own)contractors.)Interviewees)reported)no)major)problems)with)the)
distributors)and)manufacturers)that)they)work)with.)When)we)asked)if)distributors)or)
manufacturers)could)improve)anything)in)particular,)two)interviewees)mentioned)that)they)
could)reduce)their)cost,)and)one)smaller)retailer)said)they)could)use)additional)advertising.))


5.6.5 Interactions with NEEA and CLEAResult 
Four)of)the)nine)respondents)were)aware)of)NEEA)and)two)had)interacted)with)NEEA)staff.)Of)
these)two,)only)one)had)interacted)with)NEEA)and/or)CLEAResult)in)the)past)year)(it)is)
possible)that)another)employee)had)contact)with)the)Initiative).)This)respondent)represented)
a)large)retailer)at)the)national)level.)They)reported)having)regular)meetings)with)CLEAResult)
and)that)they)work)with)NEEA)over)the)phone)and)in)person)a)couple)times)a)year.)NEEA)and)
the)respondent’s)firm)worked)collaboratively)on)a)number)of)projects,)including)developing)
collateral,)releasing)marketing)blasts)and)educating)sales)associates.)This)interviewee)credited)
NEEA)with)increasing)HPWH)awareness)(including)within)their)company))along)with)working)
together)with)manufacturers)to)develop)products)that)meet)the)Northern)Climate)
Specification.)They)also)appreciate)NEEA’s)responsiveness,)collaboration,)ability)to)work)
within)business)parameters)and)post:meeting)summary)emails.))


5.6.6 HPWH Barriers and Challenges 
The)two)most)commonly)mentioned)barriers)to)sales)of)HPWHs)were)price)and)lack)of)
awareness)among)consumers.)Among)the)four)retailers)who)had)not)sold)HPWHs,)all)believe)
customer)awareness)is)the)main)barrier)to)sales.)HPWH)price)was)mentioned)by)six)of)the)
interviewees,)including)two)of)those)who)had)not)sold)HPWHs.)Two)respondents)mentioned)
installation)costs)as)a)barrier)and)two)respondents)noted)that)there)are)a)lot)of)“unknowns”)
such)as)cool:air)byproduct)and)the)HPWH)noise)level.))


According)to)the)interviewees,)very)few)customers)have)required)assistance)with)their)
HPWHs.)One)interviewee)reported)one)instance)of)an)issue)with)the)heat)pump)components)
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and)another)with)the)onboard)computer,)while)another)retailer)mentioned)that)the)control)
board,)thermostats)and)heating)elements)have)failed)on)a)limited)number)of)products.))


5.6.7 Future Expectations 
The)majority)of)retailers)were)unaware)of)the)updated)NAECA)standards)(including)both)large)
retailer)interviewees).)Of)the)two)retailers)who)had)taken)actions)related)to)the)standards)
update,)one)upgraded)inventory)and)conducted)staff)training,)and)the)other)wrote)to)local)
property)owners)and)managers)notifying)them)of)new)prices)and)options.)The)consensus)was)
that)homeowners)are)also)unaware)of)the)updated)standard.))


After)we)informed)interviewees)about)the)NAECA)standard,)we)asked)them)to)think)about)
what)other)options)customers)will)have)if)they)need)or)want)a)high:capacity)electric)water)
heater.)The)most)common)responses)were)that)customers)will)purchase)either)a)smaller)
electric)resistance)or)an)on:demand)water)heater)(mentioned)by)four)and)three)respondents,)
respectively),)or)install)multiple)smaller)units)(two)responses).)Only)three)interviewees)would)
estimate)how)often)high)water)demand)consumers)would)opt)for)HPWH)technologies,)and)
two)estimated)half)and)one)estimated)13)percent.))


Considering)the)effects)of)the)updated)NAECA)standard)on)the)smaller)volume)electric)water)
heater)market,)there)was)an)even)split)between)the)four)responding)retailer)representatives;)
two)believe)there)will)be)an)increase)in)sales,)and)two)believe)that)sales)would)stay)the)same.)


The)majority)of)respondents)(five)of)the)seven)who)answered))believe)that)the)fastest)growing)
market)for)HPWHs)is)in)existing)homes)(either)remodels)or)replacements).)One)interviewee)
reported)that)while)there)are)size)limitations,)the)units)are)looking)more)and)more)like)
conventional)water)heaters)and)so)are)able)to)fit)in)similar)spaces,)which)makes)them)more)
applicable)for)replacement)in)existing)homes.))


Four)retailers)predicted)that)sales)would)increase)over)the)next)three)years)(the)remaining)
five)were)unable)to)answer).)Two)respondents)provided)specific)estimates:)two)to)four)
percent)and)six)to)ten)percent,)respectively.)All)four)interviewees)believe)that)the)increase)
depends)on)utility)incentives)“quite'a'bit”)(two)respondents),)or)that)the)incentives)play)a)“big'
part”)of)their)prediction)that)sales)would)slightly)increase)(one)respondent).))


5.7 HPWH Installer Survey Findings 
The)Evergreen)team)completed)177)telephone)surveys)with)Northwest)HPWH)installers:)68)
who)received)training)through)the)Smart)Water)Heat)HPWH)Initiative)(“trained)installers”))
and)109)who)had)not)(“general)population)installers”).)Findings)are)presented)for)all)installers)
except)where)we)encountered)statistically)significant)differences)between)respondent)groups.))


All)installers)were)aware)of)heat)pump)or)hybrid)water)heaters,)and)all)installed)residential)
water)heaters)in)one)or)more)of)the)Northwest)states.)Across)all)installers,)53)percent)said)
residential)water)heaters)account)for)less)than)10)percent)of)their)company’s)revenues,)while)
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44)percent)estimated)they)account)for)between)10)and)50)percent,)and)3)percent)of)
respondents)estimated)they)accounted)for)over)50)percent.)


Among)the)general)population)installers,)73)percent)reported)that)nobody)at)their)company)
had)received)manufacturer)training)on)HPWHs,)compared)to)only)23)percent)of)trained)
installer)companies.)A)large)proportion)of)general)population)installers)and)trained)installers)
(74%))do)not)plan)on)sending)staff)for)additional)manufacturer)training)over)the)next)year.)


5.7.1 Experience with HPWHs 
Approximately)one:quarter)of)general)population)installers)and)two:thirds)of)trained)
installers)had)performed)at)least)one)HPWH)installation)prior)to)the)survey)(27%)and)67%,)
respectively).)HPWHs)account)for)less)than)five)percent)of)revenue)for)all)installers.)


5.7.1.1 HPWH Stocking Practices   
Only)one)installer)(a)trained)installer))reported)stocking)HPWHs.)Overall,)53)percent)of)all)
installers)said)they)do)not)stock)water)heaters)(of)any)type).)The)remaining)installers)
indicated)they)stock)a)variety)of)equipment)including)electric)resistance)storage)water)heaters)
(38%),)natural)gas)storage)water)heaters)(36%),)and)on:demand)water)heaters)(12%).)


The)most)common)brands)of)electric)resistance)water)heaters)offered)by)general)population)
installers)and)trained)installers)include)Bradford)White)(57%)and)54%),)Rheem)(44%)each),)
A.O.)Smith)(38%)and)29%))and)State)(8%)and)10%).)While)only)one)installer)stocks)HPWHs,)
53)percent)of)installers)offer)HPWHs)to)their)customers.)General)population)installers)
reported)the)most)common)brands)they)offer)include)A.O.)Smith)(13%),)Bradford)White)
(12%),)and)Rheem)(11%).)The)most)common)HPWH)brands)offered)by)trained)installers)
include)GE)(43%),)AirGenerate)(18%))and)Rheem)(12%).)More)than)half)of)installers)reported)
that)the)brands)they)stock)do)not)affect)what)they)recommend)to)their)customers.)


As)shown)in)Figure)10,)below,)HPWH)installations)typically)take)longer)from)order)to)
installation)than)electric)resistance)water)heaters,)regardless)of)whether)the)installer)stocks)
electric)resistance)water)heaters.)Of)the)installers)that)estimated)the)lag)time)for)a)HPWH)
installation)to)be)two)days)or)more,)8)percent)said)the)lag)time)has)resulted)in)a)customer)
wanting)to)change)their)decision)and)purchase)a)different)type)of)water)heater)that)is)not)a)
HPWH.)
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Figure&10:&Time&from&Purchase&to&Installation&Comparison&


)
Q15./Q16.'How'long'does'it'take'from'when'a'customer'requests'to'purchase'a'standard'electric'storage'water'
heater'/'HPWH'until'you'are'able'to'install'the'unit'at'their'home?''
*Difference)from)electric)resistance)(both)categories))at)90%)CI)is)statistically)significant.))


5.7.1.2 HPWH Sales and Installations 
Prior)to)the)survey,)trained)installers)had)installed)an)average)of)fifteen)HPWHs)and)general)


population)installers)had)installed)an)average)of)five)HPWHs)in)residential)homes)across)the)


Northwest.)More)than)two:thirds)of)installers)that)had)installed)HPWHs)installed)their)first)


HPWH)in)2012)or)later)(69%),)while)less)than)5)percent)installed)HPWHs)prior)to)2008.))


HPWH)installations)comprised)more)than)half)of)2014)electric)water)heater)installations)for)


27)percent)of)trained)installers)and)no)general)population)installers.)For)16)percent)of)trained)


installers,)HPWHs)account)for)more)than)three:quarters)of)electric)water)heater)installations.)


A)majority)of)all)installers)reported)that)all)of)their)HPWH)installations)were)completed)in)


existing)homes)(66%),)accounting)for)approximately)82)percent)of)all)HPWHs)installed.)The)


remaining)18)percent)were)installed)in)new)construction)homes.))


Most)general)population)and)trained)installers)who)installed)HPWHs)in)2014)estimated)that)


more)than)three:quarters)of)their)installations)received)an)incentive)from)either)a)utility)or)


through)the)Smart)Water)Heat)Initiative)(71%)and)89%,)respectively).)The)majority)also)


expected)their)HPWH)sales)to)increase)over)the)next)two)years)(64%)and)58%,)respectively))


due)to)the)updated)NAECA)standard,)increased)awareness)among)consumers,)increased)


promotion)among)market)actors,)increases)in)energy)costs,)technology)improvements)and)


increases)in)price)of)electric)resistance)water)heaters)(thus)creating)a)more)favorable)


incremental)cost)of)HPWHs).)Eighteen)percent)of)trained)installers)believe)that)future)HPWH)


sales)will)decrease)(no)general)population)installers)estimated)future)decreases)in)HPWH)


sales).)These)installers)reported)concerns)regarding)product)performance)(specifically)related)


to)product)failures)resulting)in)additional,)unpaid)work),)general)concerns)regarding)the)


technology,)lower)return)on)investment)with)changes)to)the)incentive)amounts,)and)not)


actively)promoting)HPWHs)as)reasons)for)future)decreases)in)sales.))
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5.7.1.3 Installation Costs 
Installers)estimated)the)labor)cost)for)installing)an)electric)resistance)storage)water)heater)in)
2014)to)be)approximately)$400,)on)average.)For)HPWH)installations)in)2014,)trained)installers)
estimated)the)labor)cost)to)be)$980)dollars,)while)general)population)installers)estimated)the)
labor)cost)to)be)$727)dollars,)although)the)difference)is)not)statistically)significant.)
Additionally,)65)percent)of)general)population)installers)and)53)percent)of)trained)installers)
predicted)the)labor)cost)to)install)a)HPWH)in)unconditioned)space)to)increase)either)
somewhat)or)significantly)over)the)next)two)years,)while)only)9)percent)of)general)population)
installers)and)10)percent)of)trained)installers)anticipate)a)decrease)in)labor)cost.)Nearly)all)
installers)who)reported)increasing)costs)explained)that)labor)costs)always)go)up)with)time)
(inflation,)cost)of)living,)etc.),)while)those)that)believe)costs)will)come)down)believe)that)with)
more)experience,)installations)will)be)easier)and)quicker,)resulting)in)lower)costs.)


5.7.2 Experience with NEEA’s Smart Water Heat Initiative 
Overall,)45)percent)of)trained)installers)said)the)Initiative)training)was)very)or)extremely)
effective,)and)47)percent)said)it)was)somewhat)effective.)Additionally,)of)the)installers)that)
received)manufacturer)training,)40)percent)of)trained)installers)and)49)percent)of)general)
population)installers)said)they)were)either)very)or)extremely)satisfied)with)the)manufacturer)
training,)and)56)percent)of)trained)installers)and)52)percent)of)general)population)installers)
said)they)were)somewhat)satisfied.)


Almost)half)of)the)general)population)installers)were)aware)of)the)Smart)Water)Heat)Initiative)
(45%),)of)which)32)percent)said)they)were)very)or)extremely)likely)to)have)an)employee)
attend)a)session)in)the)next)12)months)(another)32)percent)that)said)they)are)somewhat)
likely).)Of)the)general)population)installers)that)were)not)likely)to)attend)an)orientation)
session,)three)installers)said)the)most)common)reasons)were)because)there)is)low)customer)
interest)in)HPWHs,)and)two)installers)reported)they)are)not)needed)to)install)HPWHs.)


Of)the)general)population)installers)aware)of)the)Initiative,)22)percent)visited)the)Initiative’s)
website,)compared)to)58)percent)of)all)trained)installers.)Nearly)all)trained)installers)(97%))
and)most)general)population)installers)(78%))said)the)website)information)was)at)least)
somewhat)useful.)


Trained)installers)were)significantly)more)likely)to)have)contacted)Smart)Water)Heat)staff)
than)general)population)installers)(30%)versus)2%).)Reasons)included)questions)regarding)
utility)rebates)(mentioned)by)eight)respondents))or)technical)installation)questions)
(mentioned)by)five)respondents).)Other)reasons)for)contacting)Smart)Water)Heat)staff)
included)HPWH)eligibility)questions,)equipment)performance)problems)and)incentive)
clarification)questions.)Overall,)90)percent)of)trained)installers)who)contacted)Smart)Water)
Heat)staff)said)the)initiative)staff)was)very)or)extremely)responsive.)


Approximately)40)percent)of)both)general)population)and)trained)installers)said)that)the)
Initiative)could)provide)marketing)or)technical)support)to)help)increase)the)number)of)
HPWHs)their)company)sells.)Installers)cited)a)wide)range)of)desired)support,)including)
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increased)general)marketing)to)consumers)and)return)on)investment)estimates)based)on)local)
electricity)costs.)


5.7.3 Installers’ HPWH Customers 
Participating)installers)were)significantly)more)likely)to)have)recommended)HPWHs)to)their)
residential)customers)than)general)population)installers)(66%)versus)23%).)For)trained)
installers)that)have)not)recommended)HPWHs,)cost)was)the)primary)reason)(34%).)For)
general)population)installers)who)have)not)recommended)HPWHs,)32)percent)said)it)was)
because)of)cost)and)23)percent)said)it)was)because)they)were)unfamiliar)with)the)technology.)


Both)trained)and)general)population)installers)that)sold)HPWHs)said)the)primary)advantages)
of)HPWHs)include)their)high)efficiency)and)lower)operating)costs)compared)to)other)water)
heating)types)(70%)and)75%,)respectively).))


5.7.3.1 Marketing and Outreach 
Two:thirds)of)installers)that)sold)HPWHs)said)that)none)of)the)purchasers)came)to)them)in)an)
emergency)replacement)situation.)Installers)indicated)that)a)majority)of)HPWH)purchasers)
came)to)them)specifically)seeking)a)HPWH)(56%).)Additionally,)approximately)half)of)all)
installers)said)50)percent)or)more)of)their)HPWH)sales)replaced)a)functional)water)heater.)


A)large)majority)of)participating)and)general)population)installers)did)not)market)HPWHs)in)
2014)(75%)and)96%,)respectively).)For)the)installers)that)did)market)HPWHs,)the)most)
common)types)of)marketing)initiatives)included)radio,)door:to:door)marketing)(with)print)
fliers),)social)media)and)home/trade)shows.)Additionally,)58)percent)of)trained)installers)that)
market)HPWHs)use)materials)distributed)by)the)Smart)Water)Heat)Initiative)in)addition)to)
materials)they)produced,)and)88)percent)use)materials)from)their)supplier)or)a)manufacturer.)


5.7.3.2 Customer Purchasing Decisions 
Both)general)population)installers)and)trained)installers)indicated)the)key)reason)consumers)
are)interested)in)HPWHs)is)to)reduce)their)energy)consumption)(66%)and)84%,)respectively).)
Additional)reasons)customers)are)interested)in)HPWHs)include)available)rebates,)the)desire)
for)the)most)current)technology,)and)because)they)heard)about)them)in)an)advertisement.)


Over)half)of)general)population)and)trained)installers)indicated)the)primary)barrier)to)HPWH)
purchases)among)consumers)aware)of)HPWHs)is)the)overall)cost)(reported)by)56%)and)60%,)
respectively).)Additionally,)some)customers)cannot)fit)the)equipment)in)the)existing)space)
allocated)for)their)water)heater)(reported)by)19%)of)installers).)


As)shown)in)Figure)11)below,)installers)said)that)utility)rebates)are)important)to)HPWH)sales,)
especially)for)trained)installers.)Utility)financing)was)reported)to)be)very)or)extremely)
important)by)22)percent)of)general)population)installers)and)half)of)trained)installers)(among)
those)aware)of)utility)financing).)
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Figure&11:&Importance&of&Rebates&and&Utility&Financing&


)
Q72./Q74.'How'important'would'you'say'that'utility'rebates/utility'financing'are/is'to'residential'HPWH'sales?'
*)Difference)from)Trained)Installers)at)90%)CI)is)statistically)significant.)
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6 Savings Assessment 
Among)the)surveyed)installers,)three)general)population)and)eight)Initiative)trained)installers)
reported)installing)HPWHs)in)the)Northwest)that)did)not)receive)any)incentives)or)
manufacturer)markdowns.)Based)on)our)analysis,)approximately)10)percent)of)2014)HPWH)
sales)in)the)Northwest)did)not)receive)incentives,)with)73)percent)sold)by)Washington)
installers,)24)percent)sold)by)Oregon)installers,)and)3)percent)sold)in)Montana)(none)in)
Idaho).)Table)10)below)shows)a)detailed)breakdown)of)the)reported)units)(in)the)“#”)column))
as)well)as)the)total)non:incented)units,)weighted)to)the)population)(based)on)the)ratio)of)total)
known)incented)HPWHs)to)self:reported)incented)HPWHs)from)installer)surveys).))


Table&10:&Results&–&Non`incented&HPWH&Installation&Details&


Home&Type& Space&Type& Heating&& Vol.&& Brand& Ducts& #& Units&


Single)
Family)


New)
Const.)


Conditioned)


Electric) <55) GE) Yes) 5) 53.3)
Gas) 55+) Rheem) No) 1*) 10.7)
Electric/)
Other) 55+) Bradford)White) No) 1) 10.7)


Garage) Unk.) 55+) GE) No) 1) 10.7)
Gas/)Electric) 55+) Bradford)White) No) 1) 10.7)


Mech.)Room) Electric) 55+) AO)Smith) No) 1) 10.7)


Unk.) Unk.) <55) GE) Unk.) 10) 106.6)
Unk.) Unk.) Unk.) 1) 10.7)


Retrofit)


Conditioned) Unk.) 55+) GE) Yes) 1) 10.7)


Garage) Electric) 55+)
AO)Smith) No) 1) 10.7)
GE) No) 2*) 21.3)
AirGenerate) No) 1) 10.7)


Basement) Electric) <55) GE) No) 1) 10.7)
Gas) Unk.) Unknown) No) 2*) 21.3)


Unk.) Unk.) Unk.) GE) Unk.) 3) 32.0)
Unk.) 5) 53.3)
Total& 37& 394&
*)Installed)by)general)population)installer)


There)are)three)important)caveats)to)this)analysis.)First,)the)method)relies)on)the)assumption)
that)the)ratio)of)reported)non:incented)HPWHs)to)total)non:incented)units)is)identical)to)the)
ratio)of)self:reported)installer)respondent)incented)units)to)total)incented)units)for)2014.)
Second,)the)total)incented)HPWHs)are)estimated,)not)known,)due)to)an)unknown)number)of)
Tier)1)HPWHs)receiving)both)manufacturer)markdown)and)utility)incentives,)as)well)as)an)
unknown)number)of)Tier)2)HPWHs)receiving)both)a)Smart)Water)Heat)and)utility)incentive)
(where)we)did)not)have)utility)incentive)contact)data).)Furthermore,)we)did)not)extrapolate)
the)utility)incented)units)from)utilities)that)were)unable)to)provide)incentive)data.)Lastly,)DIY)
installations)are)assumed)to)mirror)installer)installations)(in)terms)of)the)percent)that)are)
non:incented)and)their)installation)characteristics).) )
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7 Key Findings and Recommendations 
NEEA’s)Smart)Water)Heat)Initiative)is)performing)well)and)beginning)to)drive)market)
transformation)in)the)Northwest.)Below)we)present)the)key)findings)from)this)Market)
Progress)Evaluation)and)recommendations)for)Initiative)improvements)and)refinements.)


Key&Findings:)
13. Manufacturers&are&engaged&and&eager&to&meet&higher&NCS&tiers.&There)has)been)some)


hesitation)due)to)high)consumer)cost)related)to)the)added)components)and)design)
complexity.)The)product)features)of)the)higher)NCS)tiers)(Tiers)2)and)3))are)not)relevant)
to)most)consumers)outside)of)colder)climates)such)as)the)Northwest)(and)the)Northwest)
comprises)a)relatively)small)water)heater)market,)nationally).)&


14. Most&HPWH&sales&to`date&were&planned&purchases,&not&emergency&replacement&
situations.)This)is)indicative)of)highly)educated)and)high)income)early)adopters,)and)this)
will)likely)change)as)the)market)transforms)


15. In&the&first&year&and&a&half&of&the&Initiative&(from&July&2013&to&January&2015)&
between&430&and&593&Tier&2&HPWHs&were&installed&with&Smart&Water&Heat&
incentives&and/or&Northwest&utility&incentives.)


16. In&the&first&year&and&a&half,&between&4,053&and&4,593&Tier&1&HPWHs&were&installed&
with&Northwest&utility&incentives&and/or&manufacturer&markdowns.)Upstream)
incentives)to)manufacturers,)resulting)in)a)markdown)at)the)point)of)purchase)for)
consumers,)have)proven)very)successful)for)the)Initiative.))


17. HPWH&purchasers&are&comprised&of&households&with&higher&incomes&and&education&
levels&than&the&general&population.&This)is)indicative)of)a)purchaser)population)
currently)comprised)of)early)adopters,)and)is)consistent)with)Finding)2,)above.&


18. Installers&do&not&stock&HPWHs&and&it&takes&longer&for&HPWHs&to&be&installed&than&
electric&resistance&water&heaters&(from&the&time&of&purchase&to&install).&However,)
more)than)half)of)installers)do)not)stock)any)water)heaters)of)any)type.)Additionally,)many)
installers)who)do)not)stock)electric)resistance)or)heat)pump)water)heaters)report)that)it)
takes)longer)for)HPWHs)to)be)installed)(from)the)time)of)purchase).)


19. Retailers&are&either&directly&engaged&with&the&Initiative&(and&selling&many&Tier&1&
HPWHs&via&manufacturer&markdowns)&or&they&sell&very&few&or&no&HPWHs.)This)may)
change)as)a)result)of)the)updated)NAECA)standards,)so)it)is)important)to)track)over)the)
next)year.)&


20. According&to&market&actors&and&consumers,&brand&familiarity&is&important.)
21. There&is&consensus&among&market&actors&that&the&update&to&the&NAECA&federal&


standard&for&water&heaters&is&likely&to&have&&an&impact&on&sales&in&the&near`&and&
long`term,)including)some)impact)on)sales)of)HPWHs)below)55)gallons.)Market)actors)are)
unsure)how)much)“spillover”)effect)the)standards)will)have)in)the)smaller)volume)market,)
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and)conversely)how)many)homeowners)with)large)hot)water)needs)will)purchase)water:
heating)equipment)other)than)a)HPWH)(such)as)on:demand)water)heaters).)


22. Despite&the&perception&that&the&updated&NAECA&standard&will&have&a&large&effect&on&
the&market,&awareness&among&consumers&and&retailers&remains&low.)This)presents)
an)opportunity)for)NEEA)and)Northwest)utilities)to)get)ahead)of)the)issue)and)provide)
guidance)and)education)to)Northwest)consumers)and)vendors.)


23. The&new&construction&market&may&be&an&opportunity&worth&investigating.)As)new)
home)construction)steadily)increases)in)the)Northwest,)this)is)an)important)market)to)
consider)for)the)Initiative.)While)the)Next)Step)Homes)Initiative)includes)HPWHs)in)the)
specification,)these)homes)comprise)a)very)small)proportion)of)the)new)construction)
market.)New)homes)that)do)not)meet)the)specification)of)Next)Step)Homes)are)not)
targeted)by)the)Smart)Water)Heat)Initiative,)and)comprise)a)potentially)large)opportunity.)
Furthermore,)there)are)specific)reasons)to)target)this)market,)including:)


• Cost!of!inaction)–)every)new)home)in)the)Northwest)that)installs)an)electric)resistance)
water)heater)will)likely)not)purchase)a)HPWH)as)a)replacement)for)a)number)of)years.)


• Different!purchase!considerations)–)for)new)construction,)the)urgency)barrier)is)
significantly)less)important)(as)construction)is)a)longer)process)than)a)water)heater)
purchase).)This)allows)more)time)for)the)homeowner)or)builder)to)consider)the)
benefits)of)a)HPWH,)and)more)time)to)be)influenced)by)targeted)Initiative)activities.)


• Economies!of!scale!and!word!of!mouth!–)every)purchase,)regardless)of)new)
construction)or)retrofit,)expands)the)saturation)of)HPWHs)in)the)Northwest,)leading)to)
such)benefits)as)economies)of)scale)(for)manufacturing))and)word)of)mouth)promotion)
among)residents)of)the)Northwest.))


24. The&manufacturer&markdown&approach&changes&Initiative&evaluability.)The)total)
incentive)sales)volumes)of)Tier)1)products)are)unknown)because)it)is)impossible)to)
determine)whether)households)who)purchased)a)HPWH)with)a)markdown)apply)for)and)
receive)a)utility)incentive.)Furthermore,)there)are)two)risks)related)to)the)evaluability)of)
the)Initiative,)which)include:)


• Uncertainty!regarding!installation!location&–)customers)can)install)their)HPWH)
outside)of)the)Northwest)unbeknownst)to)the)Initiative;)there)is)no)indication)that)this)
is)occurring)frequently.)


• Customer!research!is!much!more!difficult!and!costly&–)in)store)research)is)typically)
time)consuming)to)administer)because)evaluators)must)engage)with)customers)as)they)
are)making)a)purchase)(either)in)person)or)via)an)in)store)handout).)During)the)highest)
volume)month,)May)2014,)there)were)1,160)manufacturer)markdowns)provided)for)
HPWHs)in)the)Northwest)(approximately)three)per)day)across)the)entire)region).))


Recommendations:&
7. Continue&to&address&low&awareness&through&broad&based&marketing&and&through&


cooperative&marketing&with&supply&chain&partners.&
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8. Continue&support&for&manufacturer&markdowns&and&utility&incentives&for&Tier&1,&
Tier&2,&and&Tier&3&HPWHs.)As)with)the)Market)Test)Assessment,)customers)and)market)
actors)report)that)the)incentives)are)key)to)HPWH)purchases.&


9. Consider&targeting&the&new&construction&market.&Encourage)Initiative)training)among)
the)builder)community,)and)develop)collateral)specific)to)the)new)construction)market.))


10. Consider&ways&to&collect&replaced&water&heater&volume,&such&as&working&with&
Northwest&utilities&to&add&a&field&on&incentive&applications.)As)the)existing)supply)of)
large)volume)electric)resistance)water)heaters)are)installed)and)not)replenished)(due)to)
the)updated)NAECA)manufacturing)standard),)it)will)be)important)for)the)Initiative)to)
better)understand)the)characteristics)of)the)water)heaters)that)are)replaced)by)Initiative:
supported)HPWHs.)At)some)point)it)may)become)necessary)or)prudent)to)cease)incentives)
for)high)volume)HPWHs)replacing)high)volume)electric)resistance)water)heaters,)as)the)
default)replacement)choice)will)become)a)HPWH.)We)recommend)that)NEEA)take)
appropriate)steps)now)to)ensure)that)NEEA)is)best)positioned)to)make)this)decision)at)the)
appropriate)time.)


11. Work&with&manufacturer&and&retailer&partners&to&establish&an&approach&for&
collecting&HPWH&purchaser&data&to&better&understand&who&are&purchasing&HPWHs&
with&manufacturer&markdowns,&to&improve&accounting&accuracy,&and&for&evaluation&
purposes.&There)are)a)number)of)possible)approaches,)including)additional)incentives)for)
consumers)who)complete)a)small)form)while)at)a)retail)location.))


12. Continue&to&track&the&rate&of&emergency&replacements&through&consumer&and&
supplier&MRE.&The)market)moving)from)a)high)proportion)of)planned)purchases)to)
higher)proportions)of)emergency)replacements)may)indicate)progress)towards)market)
transformation,)as)planned)replacements)are)atypical)in)the)general)water)heater)market)
in)the)Northwest)(Verinnovation,)2012),)and)likely)indicate)high)rates)of)early)adopter)
purchases.)Tracking)this)metric)is)likely)to)become)more)difficult)with)upstream)
incentives)due)to)the)added)complexity)of)conducting)MRE)activities)with)HPWH)
purchasers.)
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Appendix B: HPWH Purchaser Survey Supplemental 
Findings 


7.1 Purchaser Demographics and Household Characteristics 
Table)11,)below,)shows)the)disposition)of)home)vintage)among)Tier)1)and)Tier)2)purchaser)
households.)As)shown,)one)quarter)of)homes)were)built)between)1990)and)1999,)with)most)
(53%))homes)being)built)prior)to)1980.)Across)both)Tiers)and)states,)only)a)small)percentage)
of)homes)(11%)overall))were)built)since)2000.))


Table&11:&Initiative&Purchaser&Home&Vintage,&by&Tier&


Year&
Tier&1&
(n=79)&


Tier&2&
(n=111)&


Overall&
(n=190)&


2011:present)) 0%) 2%) 1%)
2006:2010)) 4%) 2%) 3%)
2000:2005)) 10%) 3%) 7%)
1990:1999)) 32%) 18%) 25%)
1980:1989)) 11%) 11%) 11%)
1970:1979)) 16%) 20%) 18%)
1960:1969)) 13%) 16%) 15%)
Prior)to)1960)) 14%) 28%) 20%)
Total&) 100%& 100%& 100%&
Q'88.'What'year'was'your'home'built?'


Table)12)and)Table)13)show)household)annual)income)in)2014,)by)state,)for)purchasers)of)Tier)
1)and)Tier)2)HPWHs,)respectively.)Overall,)a)higher)proportion)of)Tier)2)HPWH)purchasers)
report)a)household)income)of)$120,000)or)more)in)comparison)to)Tier)1)purchasers)(34%)vs.)
17%).)Oregon)and)Washington)Tier)2)purchasers)were)similarly)distributed)across)income)
levels,)but)Tier)1)purchasers)in)Oregon)reported)lower)levels)of)income)than)Tier)1)purchasers)
in)Washington.)Nearly)one:third)of)Oregon)Tier)1)purchasers)reported)household)income)of)
less)than)$40,000,)compared)to)only)six)percent)of)Washington)households.)Furthermore,)no)
Oregon)Tier)1)purchaser)reported)income)over)$120,000,)compared)to)nearly)one)quarter)of)
Washington)Tier)1)purchasers)(22%).)


Table&12:&Household&Income&for&Tier&1&Purchasers,&by&State&


Income,&Tier&1&Purchasers)
Oregon&
(n=12)&


Washington&
(n=67)&


Overall&
(n=79)&


Less)than)$40,000) 30%) 6%) 11%)
Between)$40,000)and)$60,000) 10%) 18%) 16%)
Between)$60,000)and)$120,000) 60%) 55%) 56%)
$120,000)or)More) 0%) 22%) 17%)
Q'96.'Which'of'the'following'categories'includes'your'approximate'annual'household'income'
from'all'sources'in'2012,'before'taxes?'
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Table&13:&Household&Income&for&Tier&2&Purchasers,&by&State&


Income,&Tier&2&Purchasers&
Oregon&
(n=59)&


Washington&
(n=39)&


Overall&
(n=98)&


Less)than)$40,000) 7%) 0%) 3%)
Between)$40,000)and)$60,000) 8%) 10%) 9%)
Between)$60,000)and)$120,000) 51%) 56%) 54%)
$120,000)or)More) 34%*) 34%) 34%*)
Q'96.'Which'of'the'following'categories'includes'your'approximate'annual'household'income'from'
all'sources'in'2012,'before'taxes?'
*)Difference)from)Tier)1)purchasers)at)90%)CI)is)statistically)significant.)


Table)14)shows)the)education)level)of)purchasers,)by)state)and)purchased)HPWH)tier.)As)
shown,)while)the)percentage)of)purchasers)with)graduate)degrees)was)consistent)across)tiers)
and)states,)in)Oregon)78)percent)of)Tier)2)purchasers)were)at)least)college)graduates)as)
opposed)to)only)50)percent)of)Tier)1)purchasers.)A)similar)trend)can)be)seen)in)Washington,)
with)72)percent)of)Tier)2)purchasers)being)at)least)college)graduates)in)comparison)to)60)
percent)of)Tier)1)purchasers,)although)results)in)both)states)were)not)statistically)different.)


Table&14:&Education&Level&of&Purchasers,&by&State&


&
Oregon&
(n=80)&


Washington&
(n=109)&


Overall&
(n=189)&


Education&Level&
Tier&1&
(n=12)&


Tier&2&
(n=68)&


Tier&1&
(n=64)&


Tier&2&
(n=45)&


Tier&1&
(n=76)&


Tier&2&
(n=113)&


Some)high)school)(n=1)) 0%) 0%) 0%) 2%) 0%) 1%)
High)school)graduate)or)GED)(n=16)) 34%) 3%) 11%) 6%) 16%*) 5%)
Trade)or)technical)school)(n=11)) 0%) 3%) 8%) 9%) 6%) 6%)
Some)college)(n=32)) 16%) 17%) 21%) 11%) 20%) 13%)
College)graduate)(n=49)) 16%) 31%) 22%) 26%) 21%) 28%)
Some)graduate)school)(n=8)) 0%) 7%) 0%) 8%) 0%) 8%)
Graduate)degree)(n=72)) 34%) 39%) 38%) 39%) 37%) 39%)


Total&(n=189)& 100%& 100%& 100%& 100%& 100%& 100%&
Q'95.'Which'of'the'following'includes'the'highest'level'of'education'you'have'completed?'
*)Difference)from)Tier)2)purchasers)at)90%)CI)is)statistically)significant.)


Table)15,)below,)shows)the)distribution)of)primary)household)heaters)by)installed)HPWH)tier.)
As)shown,)the)most)common)heating)types)across)all)purchasers)included)electric)forced)air)
furnaces)(29%),)non:electricity)primary)heat)sources)(22%),)and)ducted)heat)pumps)(19%).)
Heating)types)were)relatively)similar)across)purchased)HPWH)tiers,)however)Tier)2)
purchasers)were)statistically)more)likely)(33%))to)have)a)non:electric)heat)source)as)opposed)
to)Tier)1)purchasers)(12%).'
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Table&15:&Purchaser&Primary&Household&Heater,&by&Tier&and&General&Population&


Household&Heating&Type&
Tier&1&
(n=79)&


Tier&2&
(n=115)&


Overall&
(n=194)&


Forced)air)furnace) 34%) 23%) 29%)
Non)Electricity)Primary)Heat)Source) 12%*) 33%) 22%)
Heat)pump)(non)ductless)) 22%) 15%) 19%)
Ductless)heat)pump)(DHP)) 14%) 22%) 18%)
Baseboards/Wallheaters) 10%) 5%) 8%)
Electric)radiant)heaters) 4%) 0%) 2%)
Other) 1%) 1%) 1%)
Total& 100%& 100%& 100%&
Q'90.'What'is'your'home’s'primary'heat'source?'
Q'91.'What'type'of'electric'heater'is'your'primary'heater?'
*)Difference)from)Tier)2)purchasers)at)90%)CI)is)statistically)significant.)


7.2 Sources of Awareness 
Shown)in)Table)16,)initial)awareness)of)HPWHs)most)often)came)from)utility)print)advertising)
and)the)Internet)(15%)of)purchasers,)each))and)retail)displays)(14%).)Tier)1)purchasers)were)
more)likely)to)learn)about)HPWHs)through)retail)store)displays)and)newspapers)
advertisements)(33%)and)12%,)respectively))than)Tier)2)purchasers)(11%)and)0%,)
respectively).)Conversely,)Tier)2)purchasers)were)more)likely)to)learn)additional)HPWH)
information)from)a)contractor/installer)or)through)their)work)(26%)and)18%,)respectively))
than)Tier)1)purchasers)(3%)each).)


Purchasers)without)a)college)degree)were)more)likely)to)initially)learn)about)HPWHs)through)
a)friend)or)acquaintance)(31%))than)those)with)a)college)degree)(8%),)while)that)latter)group)
was)more)likely)to)learn)about)HPWHs)from)a)contractor)(20%))than)purchasers)without)a)
college)degree)(8%).)
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Table&16:&Purchaser&Source&of&Awareness&and&Information&Regarding&HPWHs,&by&Tier&


)
First&Mention& All&Mentions&


Source&of&Awareness&
Tier&1&
(n=76)&


Tier&2&
(n=110)&


Overall&
(n=186)&


Tier&1&
(n=76)&


Tier&2&
(n=110)&


Overall&
(n=186)&


Utility)print)ad,)bill)stuffer) 19%) 10%) 15%) 23%) 12%) 18%)
Internet)research) 14%) 16%) 15%) 38%) 42%) 40%)
Retail)display/saw)it)in)store) 20%*) 6%) 14%) 33%**) 11%) 22%)
Contractor/installer) 2%*) 20%) 11%) 3%**) 26%) 14%)
Friend)or)acquaintance) 9%) 10%) 10%) 13%) 13%) 13%)
Through)work)(contractor)) 0%*) 15%) 7%) 3%**) 18%) 10%)
Retailer)ad)in)mail) 15%*) 2%) 7%) 57%) 53%) 55%)
Newspaper)ad) 10%*) 0%) 5%) 12%**) 0%) 6%)
Other) 14%) 21%) 17%) 21%) 33%) 27%)
Q'1.'First,'how'did'you'first'hear'about'heat'pump'water'heaters?'
Q'2.'Did'you'hear'about'them'anywhere'else'or'learn'more'about'them'from'any'other'sources?'
*)Difference)from)Tier)2)purchaser)“First)Mention”)at)90%)CI)is)statistically)significant.)
*)Difference)from)Tier)2)purchaser)“All)Mentions”)at)90%)CI)is)statistically)significant.)


Tier)2)purchasers)most)often)initially)learned)about)the)Tier)2)manufacturer)from)a)
contractor)or)installer)(20%),)compared)to)only)two)percent)of)Tier)1)purchasers.)In)
contrast,)Tier)1)purchasers)were)more)likely)than)Tier)2)purchasers)to)learn)about)HPWHs)
through)retail)stores)(20%)and)6%,)respectively))or)retailer)ads)in)the)mail)(15%)and)2%,)
respectively).)Also,)while)less)than)one)percent)of)Tier)2)purchasers)indicated)they)initially)
learned)about)the)HPWH)brand)through)a)call)or)email)with)their)utility,)more)than)three)
quarters)of)Tier)2)purchasers)learned)more)about)HPWHs)by)calling)or)receiving)a)call)or)
email)from)their)utility.)


7.3 Purchase Decision / Importance of Incentives 
As)shown)in)Table)17,)the)most)common)reasons)for)their)interest)in)HPWHs)were)saving)
energy)and)efficiency)(65%),)the)lower)monthly)operating)cost)(35%),)and)the)availability)of)
the)rebate)(18%).)
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Table&17:&Reasons&for&Interest&in&HPWH&vs.&Other&Types&of&Water&Heaters,&by&Tier20&


Reason&
Tier&1&
(n=77)&


Tier&2&
(n=115)&


Overall&
(n=192)&


Savings)energy/efficiency) 62%) 68%) 65%)
Lower)monthly)operating)cost) 39%) 32%) 35%)
Rebate) 21%) 14%) 18%)
Concern)of)carbon)footprint/greenhouse)gases) 5%) 4%) 4%)
Payback)period) 3%) 2%) 3%)
Discount/good)deal/cost)of)unit) 3%) 1%) 2%)
Like/have)heat)pump)heating)already) 3%) 1%) 2%)
Good)reputation) 1%) 2%) 2%)
Only)efficient)electric)WH) 0%) 3%) 1%)
Recommendation)by)contractor/plumber/utility) 0%) 3%) 1%)
Availability)of)the)rebate) 2%) 1%) 1%)
Water)heater)programmability) 2%) 0%) 2%)
Other) 0%) 5%) 2%)
Q'16.'What'initially'interested'you'in'a'heat'pump'water'heater,'as'opposed'to'other'types'of'water'heaters?'


For)the)purchasers)that)reported)interest)in)HPWHs)based)on)the)reasons)above,)Table)
18shows)that)overall,)those)respondents)said)that)the)availability)of)the)rebate,)saving)energy,)
and)the)payback)period)were)all)very)important)when)considering)a)HPWH)purchase.))


Table&18:&Importance&of&HPWH&Purchase&Considerations,&by&Tier&


Purchase&Consideration&


Tier&1&
Mean&


Importance&


Tier&2&
Mean&


Importance&


Overall&
Mean&


Importance&
Rebates) 4.7)(n=16)) 4.8)(n=17)) 4.7)(n=33))
Saving)energy) 4.7)(n=44)) 4.8)(n=63)) 4.7)(n=107))
Payback)period) 5.0)(n=2)) 4.0)(n=3)) 4.6)(n=5))
Lower)monthly)operating)cost) 4.4)(n=24)) 4.2)(n=31)) 4.3)(n=55))
Concern)of)carbon)footprint) 3.5)(n=2)) 4.1)(n=4)) 3.8)(n=6))
Q'17.'How'important'was'<response'to'Q'16>'in'your'decision'to'purchase'a'heat'pump'water'heater,'
where'1'is'not'at'all'important,'and'5'is'very'important?'


7.3.1.1 Replaced Water Heater Characteristics 
As)shown)in)Table)19,)below,)a)large)majority)of)HPWH)purchasers)replaced)their)previous)
water)heater)as)part)of)a)planned)replacement)(86%))as)opposed)to)an)emergency)situation)
(14%).))


)
))))))))))))))))))))))))))))))))))))))))))))))))))))))))


20)Percentages)sum)to)more)than)100%)because)purchasers)supplied)multiple)reasons)for)interest)in)HPWHs)
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Table&19:&Emergency&Replacements&vs.&Planned&Replacements,&by&Tier&


Installation&Type&
Tier&1&
(n=79)&


Tier&2&
(n=108)&


Overall&
(n=187)&


Emergency)Replacement) 17%) 10%) 14%)
Planned)Replacement) 83%) 90%) 86%)
Q'12.'Did'you'replace'your'previous'water'heater'in'an'emergency'situation,'for'
example'maybe'it'broke,'or'was'it'a'planned'replacement?'


Table)20)and)Table)21)show)the)disposition)of)purchased)water)heater)volumes)by)the)
replaced)water)heater)volumes,)first)for)Tier)1)HPWHs)and)then)for)Tier)2)HPWHs.)As)shown,)
nearly)all)Tier)1)HPWHs)purchased)during)the)study)period)were)50)gallons)in)size,)regardless)
of)replaced)water)heater.)All)Tier)2)HPWHs)were)larger)than)66)gallons)(there)were)no)
available)Tier)2)HPWHs)with)lower)volumes).)Most)Tier)2)HPWHs)were)exactly)66)gallons,)
regardless)of)replaced)water)heater)volume.)


Table&20:&Installed&Tier&1&HPWH&Volume&by&Replaced&Water&Heater&Volume&21&


Volume&(Tier&1)&


Replaced&Water&Heater&Volume&


<&40&gallons& 40&`&55&gallons& >&55&gallons&


50)gallons)(n=63)) 100%) 95%) 100%)
60)gallons)(n=2)) 0%) 3%) 0%)
65)gallons)(n=1)) 0%) 2%) 0%)
& 100%& 100%& 100%&
Q'8.'How'many'gallons'was'your'previous'water'heater'tank?'


Table&21:&Installed&Tier&2&HPWH&Volume&by&Replaced&Water&Heater&Volume&22&


Volume&(Tier&2)&


Replaced&Water&Heater&Volume&


<&40&gallons& 40&`&55&gallons& >&55&gallons&


66)gallons)(n=74)) 75%) 94%) 79%)
80)gallons)(n=9)) 25%) 6%) 21%)
& 100%& 100%& 100%&
Q'8.'How'many'gallons'was'your'previous'water'heater'tank?'


7.3.1.2 Reasons for Purchasing a HPWH 
As)shown)in)Table)22,)over)half)of)the)HPWH)purchasers)replacing)an)existing)water)heater)
did)so)because)it)was)getting)old)and)was)reaching)the)end)of)its)useful)life.)Nearly)one:third)of)
purchasers)wanted)to)upgrade)to)a)more)efficient)water)heater)solution.)Overall,)the)reasons)
for)purchase)were)statistically)consistent)across)Tier)1)and)Tier)2)purchasers.)


))))))))))))))))))))))))))))))))))))))))))))))))))))))))


21)Water)heater)weights)used.)
22)Water)heater)weights)used.)
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Table&22:&Primary&Reasons&for&Replacing&Water&Heater,&by&Tier&


Reason&
Tier&1&
(n=64)&


Tier&2&
(n=93)&


Overall&
(n=157)&


Getting)old,)time)for)replacement) 53%) 54%) 54%)
Efficiency/wanted)a)more)efficient)one) 25%) 39%) 32%)
Not)enough)hot)water) 8%) 14%) 11%)
Cost)to)operate)existing)water)heater) 4%) 10%) 7%)
Leaky)existing)water)heater) 9%) 5%) 7%)
Good)rebates/expiring)rebates) 6%) 5%) 6%)
On)sale/good)price) 8%) 0%) 4%)
Other) 18%) 18%) 18%)
Q'13.'What'was'the'reason'you'decided'it'was'time'to'replace'your'previous'water'heater?'


As)shown)in)Table)23,)35)percent)of)all)HPWH)purchasers)said)they)had)no)concerns)when)
considering)the)purchase)of)a)HPWH.)Across)both)Tier)1)and)Tier)2,)the)most)common)
concerns)included)the)perceived)reliability)of)the)HPWH)(10%),)the)performance)of)the)HPWH)
(7%),)and)the)speed)of)heating)by)the)HPWH)(7%).)Other)concerns)reported)by)purchasers)
included)the)ducting)and)venting,)the)energy)cost)savings,)the)overall)physical)size)of)the)
HPWHs.)Results)were)similar)across,)however)–)not)shown)in)the)table)–)Oregon)purchasers)
were)more)likely)to)have)no)concerns)about)the)HPWH)purchase)(46%))than)Washington)
purchasers)(31%),)although)this)result)was)not)statistically)significant.)


Table&23:&Purchaser&Concerns&when&Considering&HPWH&Purchase,&by&Tier23&


Concern& Tier&1&(n=75)& Tier&2&(n=75)& Overall&(n=150)&
No)Concerns) 36%) 35%) 35%)
Reliability) 8%) 12%) 10%)
Performance) 8%) 6%) 7%)
Speed)of)heating)
water/enough)water)


7%) 7%) 7%)
Noise) 9%) 3%) 6%)
New)technology/complexity) 3%) 9%) 6%)
Space/physical)size) 8%) 9%) 5%)
Capability/functionality) 6%) 3%) 5%)
Installation)concerns) 4%) 5%) 4%)
Other) 23%) 29%) 29%)
Q'30.'Was'there'anything'you'were'concerned'about'when'you'were'considering'a'heat'pump'water'heater?'


))))))))))))))))))))))))))))))))))))))))))))))))))))))))


23)Percentages)sum)to)more)than)100%)because)purchasers)supplied)multiple)concerns)regarding)HPWH)
purchases.)
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7.3.1.3 Financing and Tax Credits 
There'are'no'additional'findings'or'tables'related'to'financing'or'tax'credits'not'contained'in'the'
main'sections'of'the'report.'


7.4 HPWH Installation and Inspection Processes 
Overall,)75)percent)of)HPWHs)were)installed)in)unheated)areas)of)the)purchasers')homes.)


Additionally,)71)percent)of)HPWHs)were)installed)in)insulated)areas.)Forty:seven)percent)of)


HPWHs)were)installed)in)locations)that)were)both)unheated)and)insulated.)For)Tier)1)HPWHs,)


26)percent)were)reportedly)installed)with)the)exhaust)ducted)to)the)outside,)compared)to)64)


percent)of)Tier)2)purchasers’)HPWHs)(statistically)significant).24)Only)45)percent)of)Tier)1)


respondents)were)contacted)about)a)quality)assurance)inspection,)compared)to)100)percent)of)


Tier)2)purchasers.))


Only)five)percent)of)Tier)1)purchasers)had)contacted)someone)to)service)their)water)heater)


compared)to)21)percent)of)Tier)2)purchasers.)Other)reasons)for)contacting)someone)included)


the)need)to)repair)a)broken)part,)to)replace)the)water)heater)completely,)and)to)answer)


questions)about)the)water)heater.)


7.5 HPWH Usage and Satisfaction 
Table)24)shows)that)in)general,)Tier)1)purchasers)were)just)as)likely)to)operate)their)HPWH)in)


heat)pump)only)mode)(43%))as)Tier)2)purchasers)(43%).)Additionally,)over)half)of)the)Tier)2)


purchasers)reported)that)they)set)their)HPWH)to)Auto)mode)(53%))compared)to)only)37)


percent)of)Tier)1)purchasers)operating)in)Hybrid)mode.)However,)this)finding)was)not)


statistically)significant.)For)Tier)1)purchasers,)common)other)settings)included)high)demand)


and)standard.)


Table&24:&HPWH&Operation&Mode,&by&Tier25&


HPWH&Mode&
Tier&1&
(n=75)&


Tier&2&
(n=100)&


Overall&
(n=175)&


Heat)pump)only) 41%) 42%) 42%)


Auto/Hybrid)(heat)pump)&)resistance)element)) 40%) 54%) 45%)


Resistance)only)) 3%) 1%) 2%)


Other) 16%) 3%) 11%)


Total& 100%& 100%& 100%&
Q'66.'What'setting'–'or'operation'mode'–'is'your'heat'pump'water'heater'set'for?'


As)shown)in)Table)25,)the)most)common)reasons)for)recommending)HPWHs)include)lower)


energy)bills)(57%),)energy)efficiency)(22%),)and)available)rebates)(15%).)Overall,)the)reasons)


))))))))))))))))))))))))))))))))))))))))))))))))))))))))


24)Water)heater)weights)used.)
25)Water)heater)weights)used.)
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for)recommending)HPWHs)were)consistent)between)tiers,)however)Washington)purchasers)
were)statistically)more)likely)to)promote)the)lower)energy)bills)than)Oregon)purchasers)(63%)
compared)to)43%)respectively).)


Table&25:&Reasons&for&HPWH&Recommendation&Among&Purchasers,&by&Tier&


Reason&
Tier&1&
(n=72))


Tier&2&
(n=99))


Total&
(n=171))


Lower)energy)bills) 60%) 53%) 57%)
Energy)efficient) 21%) 22%) 22%)
Rebates/good)deals) 16%) 15%) 15%)
Improved)hot)water)supply) 5%) 15%) 10%)
Good)for)the)environment) 6%) 8%) 7%)
Multiple)operating)modes/programmability) 9%*) 1%) 5%)
Operates)reliably) 0%*) 8%) 4%)
Requires)little)maintenance) 1%) 3%) 2%)
Other) 8%) 12%) 10%)
Q'85.'What'are'some'of'the'reasons'you'recommended'or'would'recommend'a'heat'pump'
water'heater?'
*)Difference)from)Tier)2)purchasers)at)90%)CI)is)statistically)significant.)


Overall,)as)shown)below)in)Table)26,)HPWH)purchasers)were)highly)satisfied)with)the)sound)
level)of)the)HPWHs)(4.2)out)of)5),)the)change)in)electricity)bill)(4.2)out)of)5),)the)maintenance)
requirements)of)the)HPWH)(4.4),)and)the)HPWH)overall)(4.6)out)of)5).))


Table&26:&Purchaser&Mean&Satisfaction&with&HPWH&Attributes,&by&Tier&&


HPWH&Attribute&


Tier&1&
Purchaser&
Satisfaction&


Tier&2&
Purchaser&
Satisfaction&


Overall&
Satisfaction&


The)sound)level)of)the)HPWH) 4.1)(n=78)) 4.4)(n=114)) 4.2)(n=192))
Change)in)electricity)bill) 4.1)(n=69)) 4.4)(n=93)) 4.2)(n=162))
Maintenance)requirements)of)the)HPWH) 4.6)(n=75)) 4.2)(n=99)) 4.4)(n=174))
HPWH)overall) 4.7)(n=79)) 4.5)(n=115)) 4.6)(n=194))
Q'72,'Q'74,'Q78,'Q'80.'Since'installing'your'water'heater,'please'rate'your'satisfaction'with'the'
following'items'on'our'5_point'scale'(where'1'means'“very'dissatisfied”'and'5'means'“very'satisfied”))


) )
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Appendix C: General Population Households Telephone 
Surveys Supplemental Findings 


C.1 Northwest General Population Demographics and Water Heater 
Characteristics 


Table)27)shows)the)disposition)of)self:reported)home)vintage)in)the)Northwest)general)
population.)As)shown,)most)of)the)homes)(58%))were)built)between)1970)and)2005)and)only)


4)percent)were)built)since)2006.))


Table&27:&Home&Vintage,&by&Home&Type&


Year&
Single`Family&


Detached&(n=180)&
Manufactured&
Home&(n=18)&


Single`Family&
Attached&(n=9)& Total&(n=207)&


2011:present)) 1%) 5%) ) 1%)


2006:2010)) 2%) ) 9%) 3%)


2000:2005)) 10%) 10%) ) 9%)


1990:1999)) 17%) 19%) 52%) 19%)


1980:1989)) 7%) 42%) ) 10%)


1970:1979)) 20%) 18%) 22%) 20%)


1960:1969)) 9%) ) 9%) 8%)


Prior)to)1960)) 34%) 7%) 9%) 30%)
Q'80.'What'year'was'your'home'built?'


Table)28shows)household)income)in)2012,)by)state.)A)higher)proportion)of)respondents)from)
Idaho)and)Montana)reported)having)household)incomes)below)$60,000)than)in)other)states.)


Washington)had)the)highest)proportion)of)high:income)homes,)with)13)percent)making)


$120,000)or)more.)


Table&28:&Household&Income,&by&State&


Income& ID&(n=19)& MT&(n=23)& OR&(n=61)& WA&(n=65)& Overall&(n=168)&


Under)$40k) 53%) 51%) 34%) 23%) 32%)


$40:60k) 18%) 12%) 21%) 21%) 20%)


$60:80k) 25%) 25%) 20%) 19%) 20%)


$80:120k) 2%) 13%) 22%) 25%) 21%)


$120:250k) 2%)
)


2%) 10%) 6%)


Over)$250k)
) )


2%) 3%) 2%)


Q'41.'Which'of'the'following'categories'includes'you'approximate'annual'household'income'from'all'sources'in'
2012,'before'taxes?'


The)education)levels)of)the)general)population)are)very)diverse.)As)shown)below,)in)Table)29,)


one:fifth)completed)some)high)school)or)received)their)GED,)31)percent)completed)some)
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college)or)a)trade/technical)school)degree,)30)completed)a)college)degree)or)some)graduate)
school,)and)20)percent)received)their)graduate)degree.)Rural)areas)had)more)respondents)
than)urban)areas)who)completed)some)high)school)or)received)their)GED)(30%)vs.)16%),)
more)who)earned)a)graduate)degree)(30%)vs.)16%),)and)fewer)with)some)college)or)a)college)
degree)(40%)vs.)68%).)These)differences)are)all)statistically)significant.)


Table&29:&Education&Level,&by&Urban&vs.&Rural&


Education&Level&
Total&


(n=205)&
Rural&
(n=65)&


Urban&
(n=140)&


Some)high)school) 5%) 4%) 5%)
High)school)graduate)or)GED)) 15%) 26%) 12%)
Trade)or)technical)school) 8%) 6%) 9%)
Some)college) 23%) 15%) 26%)
College)graduate) 23%) 15%) 26%)
Some)graduate)school) 6%) 5%) 7%)
Graduate)degree) 20%) 30%) 16%)
Q'17.'Which'of'the'following'includes'the'highest'level'of'education'you'have'completed?'


C.1.1 Characteristics of Current Water Heater(s) 


We)asked)each)homeowner)about)the)age,)size,)and)location)of)their)current)water)heaters.)
Table)30)shows)the)age)of)the)households’)water)heaters)overall,)as)well)as)split)out)into)rural)
and)urban)areas.)More)than)one:third)of)electric)water)heaters)in)the)Northwest)are)over)10)
years)old)(38)percent),)while)equal)proportions)are)five)to)10)years)old)and)less)than)five)
years)old)(31)percent).))


Table&30:&Water&Heater&Age,&by&Urban&vs.&Rural&


Age&of&Water&
Heater,&in&Years&


Total&
(n=209)&


Rural&
(n=67)&


Urban&
(n=142)&


0:1) 4%) 1%) 5%)
1:5) 27%) 39%) 23%)
5:10) 31%) 22%) 34%)
10+) 38%) 38%) 38%)
Q'WHAGE.'Approximately'how'old'is'your'water'heater?'Would'you'say'it'is…)


Approximately)eight)percent)of)the)households)have)more)than)one)water)heater.)The)water)
heaters)ranged)in)size)from)20:180)gallons.)The)average)sizes)of)their)water)heaters)are)very)
similar,)56)gallons)for)the)primary)and)57)for)the)secondary.)As)shown)in)Table)31,)the)
majority)of)primary)water)heaters)were)between)40)and)59)gallons)(66%),)while)only)33)
percent)of)secondary)water)heaters)fell)within)this)range.)The)secondary)water)heater)was)
statistically)significantly)more)likely)than)the)primary)to)be)small)(under)40))or)very)large)
(100)and)above).))
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The)size)of)the)water)heaters)varied)by)state)and)home)type.)Unlike)all)other)states,)there)were)
no)water)heaters)below)40)or)above)60)gallons)in)Montana.)Similarly,)all)of)the)water)heaters)
installed)in)manufactured)homes)were)between)40)and)55)gallons.)All)of)the)water)heaters)
that)were)above)55)gallons)were)installed)in)single:family)detached)homes)(i.e.)not)single:
family)attached)homes/condos)or)manufactured)homes).))


Table&31:&Water&Heater&Size&in&Gallons,&for&primary&and&secondary&


Size&of&Water&Heater&
Primary&
(n=209)&


Secondary&
(n=17)&


0)–)45)gallons) 27%) 40%)
46)–)55)gallons) 48%) 21%)
Over)55)gallons) 26%) 39%)
Q'27.'How'many'gallons'is'your'water'heater'tank?)


The)vast)majority)of)households)said)their)water)heater(s))provided)sufficient)hot)water)
under)normal)circumstances,)96)percent)for)the)primary)and)100)percent)for)the)secondary)(if)
applicable).))


Most)residential)electric)storage)water)heaters)in)the)Northwest)are)located)in)heated,)
insulated)areas)of)homes)(60%)of)primary)and)80%)of)secondary).)As)shown)in)Table)32,)
water)heaters)are)most)often)located)in)basements,)utility)closets)(or)other)types)of)closets),)
utility)rooms)and)garages.)Some)other)locations)that)were)less)common)include)the)attic,)
kitchen,)bathroom,)pantry,)and)bedroom.))


Table&32:&Specific&Locations&of&Water&Heaters&


Location&
Primary&
(n=210)&


Secondary&
(n=17)&


Basement) 35%) 28%)
Utility)or)“other”)closet) 20%) 35%)
Utility)room) 19%) 14%)
Garage) 17%) 4%)
Attic) 0%) 10%)
Other) 9%) 16%)
Q'29.'Where'is'your'water'heater'located?'Is'it'in'a…)


C.2 Awareness of the Technology and Programs 


In)this)section,)we)address)the)general)population’s)awareness)of)HPWH)technology,)their)
awareness)of)NEEA)and)utility)program)incentives,)as)well)as)the)sources)they)trust)for)
information)about)home)appliances.))
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C.2.1  Awareness of HPWH Technology 


When)planning)to)look)for)information)about)HPWH)as)opposed)to)other)appliances)in)
general,)respondents)were)statistically)significantly)more)likely)to)say)they)would)use)Internet)
research)(57%)versus)41%))or)talk)to)a)contractor/installer)(12%)versus)7%),)they)were)
significantly)less)likely)to)say)they)would)visit)a)store/talk)to)salespeople)(15%)versus)37%))
or)turn)to)a)friend/family/acquaintance)(6%)versus)26%).)Respondents)were)also)statistically)
significantly)more)likely)to)say)that)they)planned)to)use)the)utility)as)a)source)of)information)
about)HPWH)in)the)future)(12%))then)said)they)typically)use)the)utility)when)they)are)
deciding)which)appliance)to)purchase)(6%).))


We)asked)all)respondents)whether)or)not)there)was)anything)in)particular)about)HPWH)that)
they)wish)they)knew)more)about.)Twenty)percent)said)yes,)and)the)information)they)want)
more)about)is)shown)in)Table)33,)below.)The)most)commonly)requested)information)includes)
how)HPWH)technology)works)(24%),)more)information)about)everything/general)(22%),)
efficiency)of)HPWH)compared)to)other)types)of)water)heaters)(12%),)and)payback)period)
(11%).))


Table&33:&General&Population&HPWH&Information&Needs&


Information&Needed& Total&(n=41)&
How)they)work) 24%)
Want)to)know)more)about)everything/general)info) 22%)
Efficiency/compare)to)other)water)heaters) 12%)
Payback)(including)rebates,)bill)savings)) 11%)
Best)place)to)install)one/impact)on)temp)of)room) 8%)
Installation)(e.g.)cost,)time,)how)it)is)done)) 8%)
Measure)life/durability/maintenance) 6%)
Reviews)from)homeowners/what)to)expect)(e.g.)savings,)noise)) 4%)
Other) 3%)
Q'25.'Is'there'anything'in'particular'about'heat'pump'water'heaters'that'you'with'you'knew'more'
about?'What'would'that'be?'


C.2.2 Awareness of Programs 


There'are'no'additional'findings'or'tables'related'to'general'population'program'awareness'not'
contained'in'the'main'sections'of'the'report.'


C.3 Interest in Energy Efficiency, Technology, and HPWHs 


There'are'no'additional'findings'or'tables'related'to'general'population'interest'in'energy'
efficiency,'technology,'and'HPWHs'not'contained'in'the'main'sections'of'the'report.'
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C.4 Barriers and Purchase Triggers 


We)asked)respondents)who)said)they)were)not)interested)in)HPWH)(by)rating)their)interest)as)
a)three)or)below))to)tell)us)why.)Overall,)the)most)common)reasons)were)the)cost)of)a)HPWH)
(30%),)their)existing)equipment)was)still)working)(25%),)or)it)was)new/recently)replaced)
(10%).)As)expected,)cost)was)reported)more)often)among)households)with)lower)incomes.)
Those)with)incomes)below)$40k)were)statistically)significantly)more)likely)than)others)to)say)
the)cost)is)too)high)(43%))or)that)they)are)too)old)to)invest)in)their)home)(20%).)Those)with)
the)incomes)above)$120k)were)statistically)significantly)more)likely)than)others)to)say)they)
needed)to)do)more)research)(34%).)They)also)appear)to)be)more)likely)to)say)they)have)low)
utility)bills)already)(13%),)the)payback)period)is)too)long)(13%),)or)the)installation)is)more)
complex/difficult)(13%))but)these)differences)are)not)statistically)significant.))
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Table&34:&Reason&for&Low&Interest&in&HPWH&


Reason&for&Low&Interest&
Total&


(n=174)&


HH&Income&


<$40k&
(n=48)&


$40`60k&
(n=28)&


$60`&
$120k&
(n=53)&


>$120k&
(n=9)&


Cost) 30%) 43%) 25%) 24%) 16%)
Existing)equipment)still)working) 25%) 19%) 25%) 33%) 16%)
Existing)equipment)new/recently)
replaced) 10%) 7%) 15%) 7%) 0%)
Believe)they)are)too)old)to)invest)in)
home) 9%) 20%) 4%) 5%) 0%)
Need)to)do)more)research) 9%) 3%) 10%) 10%) 34%)
Low)utility)bills)already) 7%) 2%) 9%) 11%) 13%)
HPWH)would)not)fit)without)a)remodel) 6%) 9%) 4%) 4%) 0%)
Prefer)other)(e.g.)solar,)tankless,)gas)) 6%) 4%) 4%) 7%) 9%)
Payback)too)long) 5%) 7%) 9%) 2%) 13%)
Concerns)about)tech)(e.g.)mineral)
clogs,)filter,)maintenance)) 5%) 8%) 5%) 3%) 0%)
Planning/considering)a)move) 4%) 6%) 5%) 5%) 0%)
Not)a)priority) 3%) 2%) 4%) 3%) 0%)
Interested)in)HPWH) 3%) 2%) 4%) 4%) 0%)
More)complex/difficult)installation) 2%) 0%) 7%) 0%) 13%)
No)interest) 2%) 0%) 3%) 4%) 0%)
Other26) 7%) 0%) 0%) 8%) 38%)
Q'17.'Why'do'you'say'that?)


The)33)respondents)who)said)they)were)interested)in)HPWH)(by)rating)their)interest)as)a)four)
or)five))were)asked)what)benefits)of)HPWH)are)especially)attractive)to)them)(this)was)an)open)
response)question).)Overall,)lower)utility)bills/lower)monthly)operating)cost)(44%))and)
saving)energy)(43%))were)the)most)commonly)reported.)Households)in)rural)areas)appear)
more)likely)than)those)in)urban)to)say)the)benefits)of)HPWH)are)rebates)(30%)versus)9%),)
cost)of)the)water)heater)(30%)versus)8%),)the)new)equipment)(5%)versus)20%),)their)
concerns)about)the)environment)(20%)versus)8%),)or)low)maintenance)costs)(10%)versus)
0%).)Households)in)rural)areas)also)appear)less)likely)than)those)in)urban)to)say)that)lower)
utility)bills/lower)monthly)operating)cost)was)a)benefit)of)HPWH)(20%)versus)47%).)


))))))))))))))))))))))))))))))))))))))))))))))))))))))))


26)For)household)incomes)of)over)$120k,)“other”)includes)noise)(n=1),)HPWH)not)ideal)for)local)weather)
conditions)(n=1),)and)need)to)consult)spouse)(n=1).)For)household)income)of)$60:120k,)“other”)includes)don’t)
trust)bill)savings)are)accurate)(n=1),)don’t)want)to)dig)up)yard)(n=1),)don’t)trust)manufacturer/warranty)(n=1),)
and)“want)to)use)a)storage)WH)to)retain)water)supply)in)case)of)emergencies”)(n=1).)
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However,)due)to)the)small)number)of)rural)respondents)for)this)question,)none)of)these)
differences)are)statistically)significant.))


Table&35:&Attractive&Benefits&of&HPWH,&Among&Interested&General&Population&


Benefits&of&HPWH&
Urban&
(n=26)&


Rural&
(n=7)&


Total&
(n=33)&


Lower)utility)bills/lower)monthly)operating)cost) 47%) 20%) 44%)
Saving)energy) 43%) 40%) 43%)
Rebates) 9%) 30%) 11%)
Cost)of)the)water)heater) 8%) 30%) 10%)
Tax)credits) 9%) 10%) 9%)
Concern)about)carbon)footprint/greenhouse)
gases/environment) 8%) 20%) 9%)
New)equipment) 5%) 20%) 6%)
Payback)period) 5%) ) 4%)
Water)heater)programmability) 5%) ) 4%)
Continuous)hot)water) 5%) ) 4%)
Low)maintenance)costs) ) 10%) 1%)
Don’t)know) 8%) ) 7%)


Q'18.'What'benefits'of'heat'pump'water'heaters'are'especially'attractive'to'you?'


' '
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Appendix D: Additional In-depth Interview Findings  


D.1 Utility Future Assistance Needs 
Beyond)what)was)presented)in)Section)5.3.5,)the)following)suggestions)were)offered)by)only)
one)utility)each:))


1. Rather)than)rely)on)changing)retail)staff)to)accurately)describe)HWPHs)to)store)
customers,)provide)easily)accessible)technical)information)to)customers)–)that)is,)
phone)numbers)for)local)utility)energy)advisors)and/or)a)video)web)link,)versus)“stacks)


of)papers)buried)behind)plexi:glass.”)Store)and)department)managers)also)need)to)
emphasize)that)Tier)1)models)are)as)easy)to)install)as)standard)water)heaters.))


2. Consider)exclusive)installer)agreements)with)stocking)and)installation)bonuses)to)
further)serve)the)emergency)replacements)market.))


3. Enhance)installation)contractor)engagement)by)informing)them)of)increasing)
retail/distributor)stocking.))


4. Ensure)that)any)regional)NEEA)incentives)for)Tier)2)or)Tier)3)products,)if)offered,)are)
easy)for)customers)to)discover.))


5. Encourage)upstream)approaches)so)rebate)applications)go)direct)to)utilities)and)bypass)
customers.))


6. Enhance)the)website)by)including)information)about)the)GE)GeoSpring)Tier)2)and)Tier)
3)ducting)options,)and)add)a)video)on)how)a)HWPH)works.)


) )
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Appendix E: Trained Installer Business Type Inconsistencies  
The)industry)listed)for)each)installer)was)not)consistent)across)all)data)sources.)Table)36)


compares)the)role)in)NEEA’s)HPWH)installer)data)(rows))to)the)industry)in)InfoUSA’s)


databases)of)HVAC)and)plumbing)contractors)(columns))for)243)businesses)included)in)both)


databases.27)Only)one)percent)of)NEEA’s)five)Initiative)trained)HVAC)installers)had)HVAC:


related)industries)indicated)by)their)Standard)Industrial)Classification)(SIC))code.)Most)of)the)


HVAC/plumbing)installers)(95)of)159))were)listed)as)either)HVAC)or)plumbing)but)not)both.)


The)SICs)for)NEEA’s)plumbing)installers)indicated)that)the)primary)industries)of)these)


businesses)were)plumbing)(45)of)79),)a)combination)of)HVAC)and)plumbing)(2)of)79),)or)some)


other)industry)(32)of)79).)These)findings)suggest)that)the)industry)role)listed)in)NEEA’s)HPWH)


installer)data)in)Table)5)may)not)accurately)reflect)the)primary)activity)of)the)business.))


Table&36:&Comparison&of&Installer&Role&and&Industry&from&Separate&Data&Sources&


&Installer&Role&
(from&Initiative&
Database)!


Industry,&based&on&SICs&


HVAC& Plumbing&
HVAC&&&
Plumbing& Other28& Total&


HVAC) 1) 0) 0) 4) 5)


Plumbing) 0) 45) 2) 32) 79)


HVAC/Plumbing) 71) 24) 9) 55) 159)


Total& 72& 69& 11& 91& 243&
)


) )


))))))))))))))))))))))))))))))))))))))))))))))))))))))))


27)This)table)does)not)include)all)of)NEEA’s)trained)HPWH)installers,)only)those)that)we)found)in)InfoUSA’s)


general)population)database)with)the)same)business)name)and)branch)location)(i.e.)must)match)on)both)criteria)


to)be)included)in)this)analysis).))
28)Some)examples)of)“other”)SIC)industries)for)these)business)include:)remodeling)&)repairing)building)


contractors,)landscape)contractors)or)designers,)sheet)metal)work)contractors,)lawn)&)grounds)maintenance,)and)


commercial)refrigerating)equipment)wholesale.)
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Appendix F: Additional Literature Review Findings 
In)2012,)the)DOE)calculated)the)cost)of)installing)and)operating)a)standard)HPWH)and)
standard)electric)resistance)water)heaters)of)the)same)size)(50)gallons).)They)estimated)the)
installation)cost)of)50)gallon)HPWHs)and)electric)resistance)water)heaters)to)be)$2,100)and)
$590,)respectively.)Assuming)annual)energy)savings)of)3,023)kWh)and)energy)costs)of)$0.107)
per)kWh,)they)determined)the)payback)period)to)range)from)5.3)to)6.6)years,)depending)on)
the)house)size)(by)number)of)bedrooms).29)Given)the)same)assumptions)for)installed)HPWH)
cost)and)annual)energy)savings,)but)using)average)statewide)April)2014)electricity)prices30)in)
the)Northwest)states)of)$0.0966/kWh)(ranging)from)$0.0875/kWh)in)Washington)to)
$0.1037/kWh)in)Oregon)31)the)average)payback)period)is)approximately)five)years.)


In)its)market)strategies)report,)NEEP)argued)that)market)adoption)rates)would)increase)
significantly)if)the)payback/financial)benefits)began)within)two)years)instead)of)five.)One)
theory)it)presented)in)the)report)was)that)driving)sales)in)the)short:term)would)saturate)the)
market)with)the)technology)and)experience)needed)to)reduce)long:term)costs)of)the)
technology.)Until)this)payback)period)can)be)shortened,)NEEP)believes)HPWHs)should)be)
marketed)for)their)other)positive)characteristics:)finer)level)of)control,)environmentally)
responsible)technology,)benefits)for)air)conditioning)and)dehumidification,)and)others)(NEEP,)
2012).))


ENERGY)STAR’s)2010)market)profile)for)water)heaters)provided)information)about)the)
distribution)channels)typically)used)for)water)heaters,)indicating)that)market)actors)play)a)
significant)role)in)these)transactions,)shown)in)Figure)12.32)According)to)this)distribution)
chart,)wholesalers/distributors)and)retailers)are)involved)in)the)largest)number)of)water)
heater)transactions)(50)percent)each),)followed)by)plumbers)(involved)in)86)percent)of)all)
water)heater)sales)from)wholesalers/distributors)and)34)percent)of)sales)from)retailers)to)
homeowners),)remodelers)(3)percent)overall),)and)builders)(2)percent)overall).)Only)31)
percent)of)water)heaters)do)not)involve)a)plumber,)remodeler,)or)builder;)instead,)the)
homeowner)or)property)owner)installs)them.)Even)in)the)case)of)a)self:install,)a)market)actor)
is)involved)when)the)homeowner)purchases)the)equipment)from)a)retailer)or)
wholesaler/distributor)(D&R)International,)Ltd.,)2010).)


))))))))))))))))))))))))))))))))))))))))))))))))))))))))
29)US)Department)of)Energy.)Measure)Guideline:)Heat)Pump)Water)Heaters)in)New)and)Existing)Homes.)2012.)
http://apps1.eere.energy.gov/buildings/publications/pdfs/building_america/measure_guide_hpwh.pdf)
30)We)used)a)straight)average)of)statewide)electricity)price)and)did)not)consider)the)different)populations)of)the)
four)Northwest)states;)these)results)are)not)intended)to)inform)an)assessment)of)impacts)but)rather)to)apply)
DOE’s)assumptions)to)the)Northwest)context)(significantly)lower)electricity)costs).)
31)US)Energy)Information)Administration,)Form)EIA:826,)Monthly)Electric)Sales)and)Revenue)Report)with)State)
Distributions)Report.)http://www.eia.gov/electricity/monthly/epm_table_grapher.cfm?t=epmt_5_6_a)
32)ENERGY)STAR.)Water)Heater)Market)Profile:)Efficiency)Sells.)2010.)
http://www.energystar.gov/ia/partners/prod_development/new_specs/downloads/water_heaters/Water_Heat
er_Market_Profile_2010.pdf?0544:2a1e)
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Figure&12:&Water&Heater&Distribution&Channels&(D&R&International,&Ltd.,&2010)&&


)


According)to)NEEP’s)research,)many)water)heaters)are)not)early)replacements,)but)are)
installed)during)emergencies)when)their)existing)water)heater)fails.)They)argued)that)during)
emergencies,)people)are)less)likely)to)adopt)new)technologies)that)they)are)unfamiliar)with)so)
midstream)market)actors)can)play)a)key)role)in)these)scenarios)by)introducing)the)option)of)
HPWH)technology)when)purchasers)are)rushed)and)unable)to)do)extensive)research)before)
making)their)purchasing)decision.)Research)conducted)on)behalf)of)NEEA)suggests)this)may)
not)apply)to)the)Northwest,)as)it)shows)that)only)10)percent)of)consumer)purchases)are)
influenced)by)sales)associates)and)that)consumers)are)most)influenced)by)peer)reviews,)
contractors,)and)other)reliable)sources)such)as)utilities)before)they)get)into)an)emergency)
situation)(ILLUME,)2015).)


NEEP’s)report)also)argued)that)energy)efficiency)programs)can)act)as)a)validation)for)
consumers,)pointing)to)technologies)that)they)can)trust)as)worthwhile)investments.)However,)
if)programs)market)technologies)that)are)not)reliable,)this)effect)can)backfire)and)damage)the)
consumer’s)view)of)the)technology)by)saturating)the)market)with)an)inferior)product.)
Similarly,)overpromising)financial)benefits)of)a)technology)can)damage)consumer)perceptions,)
making)accurate)energy)savings)estimates)especially)important.) )
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Appendix G: Survey Instruments/ Interview Guides 


G.1 Homeowners with HPWHs Telephone Survey Tool 
Recruitment:)


Hi.)This)is)__________)with)CIC)Research.))We’re)calling)on)behalf)of)the)Northwest)Energy)


Efficiency)Alliance)(NEEA))for)a)survey)on)heat)pump)water)heaters.))


We’re)surveying)households)who)recently)purchased)and)installed)a)heat)pump)water)heater)


and)received)a)financial)incentive)from)either)“Smart)Water)Heat”,)NEEA)or)a)local)utility.)The)


information)you)give)will)help)NEEA)improve)the)program)for)homeowners)in)the)future.)


)


Q)1.) First,)how)did)you)first)hear)about)heat)pump)water)heaters?)[DO)NOT)READ;)CHOOSE)


ONE):)THE)FIRST)PLACE)THEY)HEARD)OF)IT])


1.) Previously)owned)one)


2.) Friend)or)acquaintance))


3.) Utility)print)advertising,)bill)stuffer)


4.) Utility)website)


5.) “Smart)Water)Heat”)website)


6.) Retail)store)display)/)saw)it)in)store)


7.) Retail)store)salesperson)


8.) Newspaper)ad)


9.) Newspaper)story)


10.)Television)ad)


11.)Social)media)


12.)From)contractor/installer)


13.)Internet)research)


14.)Internet)advertising)


15.)Installed)prior)to)respondent)moving)in)to)the)home)(TERMINATE))


77.)Other,)please)specify:)__________________________)


88.)Refused)


89.)Don’t)Know)


)


Q)2.) Did)you)hear)about)them)anywhere)else)or)learn)more)about)them)from)any)other)


sources?)[DO)NOT)READ;)ACCEPT)MULTIPLES])


1.) Previously)owned)one)


2.) Friend)or)acquaintance)has)one)


3.) Utility)print)advertising,)bill)stuffer)


4.) Utility)website)


5.) “Smart)Water)Heat”)website)


6.) Retail)store)display)/)saw)it)in)store)


7.) Retail)store)salesperson)


8.) Newspaper)ad)


9.) Newspaper)story)


10.)Television)ad)
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11.)Social)media)
12.)From)contractor/installer)
13.)Internet)research)
14.)Internet)advertising)
15.)Installed)prior)to)respondent)moving)in)to)the)home)(TERMINATE)))
16.)Nowhere)else)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)3.) )And)how)did)you)first)hear)about)the)AirGenerate)brand)of)heat)pump)water)heaters?)
[DO)NOT)READ;)CHOOSE)ONE,)THE)FIRST)PLACE)THEY)HEARD)OF)IT])
1.) Previously)owned)one)
2.) Friend)or)acquaintance)has)one)
3.) Utility)print)advertising,)bill)stuffer)
4.) Utility)website)
5.) “Smart)Water)Heat”)website)
6.) Retail)store)display)/)saw)it)in)store)
7.) Retail)store)salesperson)
8.) Newspaper)ad)
9.) Newspaper)story)
10.)Television)ad)
11.)Social)media)
12.)From)contractor/installer)
13.)Internet)research)
14.)Internet)advertising)
15.)Installed)prior)to)respondent)moving)in)to)the)home)(TERMINATE))
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)4.) )Did)you)hear)about)AirGenerate)heat)pump)water)heaters)from)anywhere)else)or)learn)
more)about)it)from)any)other)sources?)[DO)NOT)READ;)ACCEPT)MULTIPLES])
1.) Previously)owned)one)
2.) Friend)or)acquaintance)has)one)
3.) Utility)print)advertising,)bill)stuffer)
4.) Utility)website)
5.) “Smart)Water)Heat”)website)
6.) Retail)store)display)/)saw)it)in)store)
7.) Retail)store)salesperson)
8.) Newspaper)ad)
9.) Newspaper)story)
10.)Television)ad)
11.)Social)media)
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12.)From)contractor/installer)
13.)Internet)research)
14.)Internet)advertising)
15.)Installed)prior)to)respondent)moving)in)to)the)home)(TERMINATE))
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)5.) When)making)an)appliance)purchase)decision,)what)are)your)typical)sources)of)
information)regarding)which)product)to)purchase?)
1.) Friends)or)acquaintances)
2.) Utility)print)advertising,)bill)stuffers)
3.) Utility)website)
4.) Retail)store)–)general)
5.) Retail)store)displays)
6.) Retail)store)salespeople)
7.) Newspaper)ads)
8.) Newspaper)stories)
9.) Television)ads)
10.)Social)media)
11.)From)contractor/installer)
12.)Internet)research)/)Internet)reviews)
13.)Internet)advertising)
14.)Specific)Internet)website,)please)specify:)__________________________)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Replaced&Water&Heater&Characteristics&
Now)I)would)like)to)ask)you)some)questions)about)the)water)heater)that)you)replaced,)and)
your)reason)for)replacing)it.)
Q)6.) What)was)the)brand)of)your)previous)water)heater?)[DO)NOT)READ;)ACCEPT)ONE)
RESPONSE])
1.) General)Electric)(“GE”))
2.) A.O.)Smith)
3.) American)
4.) Kenmore)
5.) Reliance)
6.) State)
7.) Stiebel)Eltron)
8.) U.S.)Craftmaster)
9.) Whirlpool)
10.)AirGenerate)
11.)Electrolux)
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12.)Rheem)
13.)Bradford)White)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)7.) Do)you)think)it)was)a)…)[READ)LIST;)ROTATE)LIST;)ACCEPT)ONE)RESPONSE])
1.) General)Electric)(“GE”))
2.) A.O.)Smith)
3.) American)
4.) Kenmore)
5.) Reliance)
6.) State)
7.) Stiebel)Eltron)
8.) U.S.)Craftmaster)
9.) Whirlpool)
10.)AirGenerate)
11.)Electrolux)
12.)Rheem)
13.)Bradford)White)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)8.) How)many)gallons)was)your)previous)water)heater)tank?)
Gallons:)____________)
7777.) Tankless)/)On)demand)/)Instantaneous)
8888.) Refused)
9999.) Don’t)Know)
)
Q)9.) Under)normal)circumstances,)was)your)old)water)heater)able)to)provide)sufficient)hot)
water)for)your)household?)
1.) Yes)
2.) No)
88.)Refused)
89.)Don’t)Know)
)
Q)9.a.) How)many)gallons)is)your)new)heat)pump)water)heater)tank?)
Gallons:)____________))
88.)Refused)
89.)Don’t)Know)
)
Q)10.) Why)did)you)choose)to)install)a)larger)heat)pump)water)heater?)
RECORD)VERBATIM:)____________)
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90.)Refused)
91.)Don’t)Know)
)
Q)11.) Why)did)you)choose)to)install)a)smaller)heat)pump)water)heater?)
RECORD)VERBATIM:)____________)
92.)Refused)
93.)Don’t)Know)
)
)
My)next)question)is)about)your)decision)to)install)ANY)new)water)heater.)The)question)
includes)the)term)“emergency)replacement”,)which)we)are)defining)as)the)need)to)replace)
your)previous)water)heater)because)it)became)non:functional)and)incapable)of)providing)hot)
water)for)your)home.)If)your)water)heater)was)in)working)condition)–)even)if)it)wasn’t)
working)very)well)or)you)didn’t)like)it)for)one)reason)or)another)–)we)want)to)consider)that)a)
planned)replacement.)
)
Q)12.) Did)you)replace)your)previous)water)heater)in)an)emergency)situation,)for)example)
maybe)it)broke,)or)was)it)a)planned)replacement?)
1.) Emergency)situation)
2.) Planned)replacement)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)13.) What)was)the)reason)you)decided)it)was)time)to)replace)your)previous)water)heater?)
[DO)NOT)READ)LIST;)ACCEPT)MULTIPLE])
1.) Not)enough)hot)water)
2.) Getting)old,)time)for)a)replacement)
3.) Occasional)malfunction))
4.) Rusted)
5.) Noisy)
6.) Leaky)
7.) Cost)to)operate)
8.) Efficiency)(“it)was)inefficient”))
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Purchase&Decision&/&Importance&of&Incentives&
Next)I)would)like)to)ask)you)some)questions)about)your)decision)to)purchase)a)heat)pump)
water)heater.))
Q)14.) Where)did)you)get)information)about)the)heat)pump)water)heater)before)you)made)
your)purchase?)[CHECK)ALL)THAT)APPLY])
1.) NEEA)website)
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2.) Smart)Water)Heat)website)
3.) Utility)website)
4.) Internet)(general))
5.) Contractor)provided)materials)
6.) Spoke)to)the)contractor)
7.) Spoke)to)someone)who)already)had)a)heat)pump)water)heater)installed)
8.) Did)not)look)for)any)information)
9.) Utility)provided)information)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)15.) What)specific)information)did)the)contractor)provide)before)the)water)heater)was)
purchased?)
RECORD)VERBATIM:)____________)
90.)Refused)
91.)Don’t)Know)
)
Q)16.) What)initially)interested)you)in)a)heat)pump)water)heater,)as)opposed)to)other)types)of)
water)heaters?)[DO)NOT)READ,)PROBE)TO)CODE,)CHECK)ALL)THAT)APPLY])
1.) The)rebates)
2.) The)payback)period)
3.) The)lower)monthly)operating)cost)
4.) Saving)energy)
5.) Concern)of)carbon)footprint)/)greenhouse)gases)
6.) The)product’s)appearance)
7.) The)availability)of)the)rebate)
8.) Past)participation)in)similar)program)
9.) The)recommendation)by)contractor)/)plumber)
10.)The)water)heater’s)programmability)
11.)A)bad)experience)with)previous)water)heater)
12.)The)product)warranty)
13.)A)desire)to)be)high)tech)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)17.) How)important)was)<Q)16>)in)your)decision)to)purchase)a)heat)pump)water)heater,)
where)1)is)not)at)all)important,)and)5)is)very)important?)
IMPORTANCE:) ) 1) 2) 3) 4) 5)
88.)Refused)
89.)Don’t)Know)
)
Q)18.) Why)do)you)say)that?) )
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RECORD)VERBATIM:)____________)
88.)Refused)
89.)Don’t)Know)
)
Q)19.) How)important)were)the)Smart)Water)Heat)rebates)from)NEEA)in)your)decision)to)
purchase)a)heat)pump)water)heater,)where)1)is)not)at)all)important,)and)5)is)very)important?))
IMPORTANCE:) ) 1) 2) 3) 4) 5)
88.)Refused)
89.)Don’t)Know)
)
Q)20.) How)important)were)the)rebates)from)your)utility)in)your)decision)to)purchase)a)heat)
pump)water)heater,)where)1)is)not)at)all)important,)and)5)is)very)important?))
IMPORTANCE:) ) 1) 2) 3) 4) 5)
88.)Refused)
89.)Don’t)Know)
)
)
Now)I)am)going)to)ask)you)to)rate)how)important)each)of)the)following)factors)was)in)your)
decision)to)purchase)a)heat)pump)water)heater,)where)1)is)not)at)all)important,)and)5)is)very)
important.)
)
How)important)was…)) [Rating)of)Importance]) [If)=)1)or)2])Why)do)


you)say)that?)
Q)21))))))).…)the)ENERGY)
STAR®)label?) 1)))))2)))))3)))))4)))))5)))))77))))88))))99) Q)22)


Q)23.) …)the)information)on)
the)Smart)Water)Heat)
website?)


1)))))2)))))3)))))4)))))5)))))77))))88))))99) Q)24)


Q)25.)…)your)familiarity)with)
the)water)heater)brand?) 1)))))2)))))3)))))4)))))5)))))77))))88))))99) Q)26)


)
)
Q)27.) Were)there)any)other)factors)that)were)important)in)your)decision)to)install)a)heat)
pump)water)heater?))
1.) Yes,)please)specify:)___________________________)
2.) No)
88.)Refused)
89.)Don’t)Know)
)
Q)28.) Do)you)believe)the)heat)pump)water)heater)increased,)decreased,)or)had)no)effect)on)
the)value)of)your)home?))
1.) Increased)the)value)
2.) Decreased)the)value)
3.) No)effect)on)value)of)home)







Northwest)HPWH)Initiative)MPER)#1)


) ) Evergreen)Economics):)Page)74))


77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)29.) Would)you)have)purchased)the)same)water)heater)if)the)Smart)Water)Heat)rebate)were)
half)as)much,)that)is,)[1/2)INCENTIVESWH$])instead)of)[INCENTIVESWH$]?))
1.) Yes)
2.) Maybe)
3.) No)
88.)Refused)
89.)Don’t)Know)
)
Q)30.) Was)there)anything)you)were)concerned)about)when)you)were)considering)a)heat)
pump)water)heater?)[DO)NOT)READ;)CHECK)ALL)THAT)APPLY])
1.) No)concerns)
2.) Appearance)
3.) Performance)
4.) Energy)savings)
5.) Capability/functionality)
6.) Cost)
7.) Reliability)
8.) Brand)
9.) Noise)
10.)Physical)size)
11.)Ducting)
12.)Maintenance)needs)
13.)Equipment)warranty)
14.)Manufacturer)customer)service/support)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)31.) How)did)you)overcome)the)<Q)30>)concern?))
RECORD)VERBATIM:)____________)
88.)Refused)
89.)Don’t)Know)
)
Q)32.) Did)you)use)a)loan)to)pay)for)your)new)water)heater?))
1.) Yes)
2.) No)
88.)Refused)
89.)Don’t)Know)
)
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Q)33.) From)which)of)the)following)sources)did)you)get)that)loan?)Was)it)from)a…)[READ)
CHOICES])
1.) Local)bank)or)credit)union)
2.) Utility)company)
3.) Installation)contractor)
4.) Manufacturer))
5.) Retailer)credit))
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)34.) Please)rate)how)important)the)availability)of)the)loan)was)in)your)decision)to)purchase)
a)heat)pump)water)heater,)where)1)is)not)at)all)important,)and)5)is)very)important.)
IMPORTANCE:) ) 1) 2) 3) 4) 5)
88.)Refused)
89.)Don’t)Know)
)
Q)35.) Why)do)you)say)that?) )
RECORD)VERBATIM:)____________)
88.)Refused)
89.)Don’t)Know)
)
Q)36.) What)was)the)interest)rate)of)the)loan)you)received)for)the)new)water)heater?)
RATE:)__________________%)
88.)Refused)
89.)Don’t)Know)
)
Q)37.) Did)you,)or)will)you,)receive)a)federal)tax)credit)for)your)new)water)heater?))
1.) Yes)–)received)already)
2.) Yes)–)will)receive)
3.) No))
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)38.) Please)rate)how)important)the)availability)of)the)federal)tax)credit)was)in)your)decision)
to)purchase)a)heat)pump)water)heater,)where)1)is)not)at)all)important,)and)5)is)very)important.)
IMPORTANCE:) ) 1) 2) 3) 4) 5)
88.)Refused)
89.)Don’t)Know)
)
Q)39.) Why)do)you)say)that?) )
RECORD)VERBATIM:)____________________________________________________________________)
88.)Refused)
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89.)Don’t)Know)


)


Q)40.) Did)you,)or)will)you,)receive)a)state)tax)credit)for)your)new)water)heater?))


1.) Yes)–)received)already)


2.) Yes)–)will)receive)


3.) No))


77.)Other,)please)specify:)__________________________)


88.)Refused)


89.)Don’t)Know)


)


Q)41.) Please)rate)how)important)the)availability)of)the)state)tax)credit)was)in)your)decision)to)


purchase)a)heat)pump)water)heater,)where)1)is)not)at)all)important,)and)5)is)very)important.)


IMPORTANCE:) ) 1) 2) 3) 4) 5)


88.)Refused)


89.)Don’t)Know)


)


Q)42.) Why)do)you)say)that?))


RECORD)VERBATIM:)____________)


88.)Refused)


89.)Don’t)Know)


)


Installation,&Inspections,&Experience&and&Satisfaction&
Now)I)would)like)to)ask)a)few)questions)about)the)installation)itself.)


Q)43.) [If)CONST_SR)=)EXISTING)or)UNK])Did)you)install)the)new)water)heater)yourself,)or)did)


you)hire)an)installer)to)do)it?))


1.) Installed)by)respondent)


2.) Hired)an)installer)


77.)Other,)please)specify:)__________________________)


88.)Refused)


89.)Don’t)Know)


)


Q)44.) Did)you)install)the)new)water)heater)yourself,)did)you)hire)an)installer)to)do)it)separate)


from)your)home)build,)or)did)the)general)contractor)building)your)home)manage)the)


installation?))


1.) Installed)by)respondent)


2.) Hired)an)installer)separate)from)home)build)


3.) General)contractor)managed)installation)


77.)Other,)please)specify:)__________________________)


88.)Refused)


89.)Don’t)Know)


)


Q)45.) Whose)idea)was)it)to)purchase)a)heat)pump)water)heater)rather)than)another)type)of)


water)heater?)Was)it)your)idea)or)was)it)the)installer)or)contractor’s)suggestion?))


1.) Was)customer’s)idea)







Northwest)HPWH)Initiative)MPER)#1)


) ) Evergreen)Economics):)Page)77))


2.) Was)contractor)suggestion)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)46.) How)did)you)find)the)person)or)company)that)installed)your)new)water)heater?)[DO)
NOT)READ;)ACCEPT)MULTIPLE])
1.) Smart)Water)Heat)website)/)contractor)finder)
2.) Angie’s)List)
3.) Craigslist)
4.) Personal)recommendation)
5.) Retailer)recommendation)
6.) Manufacturer)recommendation)
7.) Previous)relationship)with)contractor)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)47.) What)was)the)most)important)source)for)finding)the)person)or)company)that)installed)
your)new)water)heater?)[DO)NOT)READ;)ACCEPT)ONE])
1.) Smart)Water)Heat)website)/)contractor)finder)
2.) Angie’s)List)
3.) Craigslist)
4.) Personal)recommendation)
5.) Retailer)recommendation)
6.) Manufacturer)recommendation)
7.) Previous)relationship)with)contractor)
78.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)48.) Please)rate)your)level)of)satisfaction)with)the)installer)who)installed)your)new)water)
heater,)where)1)is)not)at)all)satisfied,)and)5)is)very)satisfied.)
SATISFACTION:) ) 1) 2) 3) 4) 5)
88.)Refused)
89.)Don’t)Know)
)
Q)49.) Why)do)you)say)that?)
RECORD)VERBATIM:)____________)
88.)Refused)
89.)Don’t)Know)
)
Q)50.) How)long)did)the)actual)water)heater)installation)take,)in)total?)Did)it)take…)[READ)
LIST;)ACCEPT)ONE])
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1.) Less)than)2)hours)
2.) 2:4)hours)
3.) 4:6)hours)
4.) 6:8)hours)
5.) 8:10)hours)or))
6.) Over)10)hours?)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)51.) Please)rate)your)level)of)satisfaction)with)the)amount)of)time)it)took)to)install)the)new)
water)heater,)where)1)is)not)at)all)satisfied,)and)5)is)very)satisfied.)
SATISFACTION:) ) 1) 2) 3) 4) 5)
88.)Refused)
89.)Don’t)Know)
)
Q)52.) Why)do)you)say)that?)
RECORD)VERBATIM:)____________)
88.)Refused)
89.)Don’t)Know)
)
Q)53.) Where)is)your)new)water)heater)located?)Is)it)in)a…)[READ)LIST;)ACCEPT)ONE])
1.) Basement)
2.) Garage)
3.) Utility)room)
4.) Utility)closet)
5.) Kitchen)
6.) Other)closet)inside)your)home)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)54.) Was)your)previous)water)installed)in)the)same)location)as)your)new)HPWH?)
1.) Yes)
2.) No))
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)


Q)55.) Where)was)your)previous)water)heater)located?)Was)it)in)a�)[READ)LIST;)ACCEPT)


ONE])
1.) Basement)
2.) Garage)
3.) Utility)room)
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4.) Utility)closet)


5.) Kitchen)


6.) Other)closet)inside)your)home)


77.)Other,)please)specify:)__________________________)


88.)Refused)


89.)Don’t)Know)


)


Q)56.) Is)your)new)water)heater)installed)in)a)part)of)your)house)that)is)heated?)


1.) Yes)–)heated))


2.) No)–)unheated))


77.)Other,)please)specify:)__________________________)


88.)Refused)


89.)Don’t)Know)


)


Q)57.) Is)your)new)water)heater)installed)in)a)part)of)your)house)that)is)insulated?)


1.) Yes)–)insulated))


2.) No)–)not)insulated))


77.)Other,)please)specify:)__________________________)


88.)Refused)


89.)Don’t)Know)


)


Q)58.) Is)your)new)water)heater)installed)with)the)exhaust)ducted)to)the)outside?)This)would)


have)required)a)6:inch)hole)be)drilled)into)the)wall)of)your)house.)


1.) Yes)–)exhaust)is)ducted))


2.) No)–)exhaust)is)not)ducted)


77.)Other,)please)specify:)__________________________)


88.)Refused)


89.)Don’t)Know)


)


And)now)I)would)like)to)talk)about)inspections)that)may)have)taken)place)since)the)new)water)


heater)was)installed.)


Q)59.) )Did)someone)contact)you)and)come)to)your)home)after)the)heat)pump)water)heater)


was)installed)to)conduct)a)quality)assurance)inspection?)


1.) Yes))


2.) No)


88.)Refused)


89.)Don’t)Know)


)


Q)60.) Please)rate)your)level)of)satisfaction)with)the)quality)assurance)visit,)where)1)is)not)at)


all)satisfied,)and)5)is)very)satisfied.)


SATISFACTION:) ) 1) 2) 3) 4) 5)


88.)Refused)


89.)Don’t)Know)


)
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Q)61.) Why)do)you)say)that?) )


RECORD)VERBATIM:)____________)


88.)Refused)


89.)Don’t)Know)


)


Q)62.) )After)your)heat)pump)water)heater)installation,)someone)contacted)you)and)came)to)


your)house)to)conduct)a)quality)assurance)visit.)Please)rate)your)level)of)satisfaction)with)the)


quality)assurance)visit,)where)1)is)not)at)all)satisfied,)and)5)is)very)satisfied.)


SATISFACTION:) ) 1) 2) 3) 4) 5)


88.)Refused)


89.)Don’t)Know)


)


Q)63.) Why)do)you)say)that?)


RECORD)VERBATIM:)____________)


88.)Refused)


89.)Don’t)Know)


)


Q)64.) Other)than)the)quality)assurance)visits,)did)you)have)to)contact)anyone)for)any)of)the)


following)reasons?)How)about)…)[READ)LIST;)ACCEPT)MULTIPLE])


1.) To)service)the)water)heater?)


2.) To)repair)a)broken)part)of)the)water)heater?)


3.) To)replace)the)entire)water)heater?))


4.) To)answer)questions)about)the)water)heater)performance?)


5.) [No])


77.)Other,)please)specify:)__________________________)


88.)Refused)


89.)Don’t)Know)


)


Next,)I’d)like)to)ask)about)your)experiences)with)your)heat)pump)water)heater.)


Q)65.) Did)the)installer/contractor)educate)you)regarding)which)water)heater)settings)to)use?)


1.) Yes))


2.) No)


77.)Other,)please)specify:)__________________________)


88.)Refused)


89.)Don’t)Know)


)


Q)66.) What)setting)–)or)operation)mode)–)is)your)heat)pump)water)heater)set)for?)


1.) Econ)(heat)pump)only))


2.) Auto)(heat)pump)and)resistance)element))


3.) Heater)(resistance)element)only))


4.) Heat)Pump)(only))


5.) Hybrid)(heat)pump)and)resistance)element))


6.) Standard)


7.) Vacation)
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8.) High)Demand)
9.) Efficiency)Mode)
10.)Electric)Mode)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)67.) Prior)to)now,)were)you)aware)that)the)heat)pump)water)heater’s)air)filter)must)be)
cleaned?)
1.) Yes))
2.) No)
88.)Refused)
89.)Don’t)Know)
)
Q)68.) Did)the)installer)inform)you)that)the)air)filter)must)be)cleaned?) )
1.) Yes))
2.) No)
88.)Refused)
89.)Don’t)Know)
)
Q)69.) Has)the)air)filter)in)your)new)water)heater)ever)been)cleaned,)either)by)you)or)by)
someone)you)hired?) )
1.) Yes))
2.) No)
88.)Refused)
89.)Don’t)Know)
)
Q)70.) How)often)is)the)air)filter)cleaned?)Would)you)say)it’s)cleaned…)[READ)LIST;)ACCEPT)
ONE]) ))
1.) Every)other)year)
2.) Every)year)
3.) More)than)once)a)year)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)71.) Now)I’ll)read)a)list)of)possible)reasons)why)people)don’t)clean)their)heat)pump)water)
heater’s)air)filter.)Can)you)tell)me)which)of)these)apply)to)you?) )
1.) Didn’t)know)I)needed)to)
2.) It’s)too)new,)haven’t)had)to)yet)
3.) Not)sure)how))
4.) Too)difficult)
5.) Just)haven’t)gotten)around)to)it)
6.) Forgot)to)
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7.) Need)to)find)someone)to)do)it)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Since)installing)your)water)heater,)please)rate)your)satisfaction)with)the)following)items)on)
our)5:point)scale)(where)1)means)“very)dissatisfied”)and)5)means)“very)satisfied”))How)about)
…?)
)


) [Rating)of)Satisfaction]) [If)=)1)or)2])Why)do)you)
say)that?)


Q72.)…)the)sound)level)of)
the)heat)pump)water)
heater?)


1)))))2)))))3)))))4)))))5)))))88))))99) Q73)


Q74.…)the)change)in)your)
electricity)bill?) 1)))))2)))))3)))))4)))))5)))))88))))99) Q75)


Q76.)…)your)hot)water)
supply?) 1)))))2)))))3)))))4)))))5)))))88))))99) Q77)


Q78)…)the)maintenance)
requirements)of)the)heat)
pump)water)heater?)


1)))))2)))))3)))))4)))))5)))))88))))99) Q79)


Q80)…)the)heat)pump)
water)heater)overall?) 1)))))2)))))3)))))4)))))5)))))88))))99) Q81)


)
Q)82.) Overall,)has)the)heat)pump)water)heater)met)your)expectations?))
1.) Yes)
2.) No)
88.)Refused)
89.)Don’t)Know)
)
Q)83.) Where)did)it)fall)short)of)meeting)your)expectations?))
RECORD)VERBATIM:)____________)
88.)Refused)
89.)Don’t)Know)
)
Q)84.)) Have)you,)or)would)you,)recommend)a)heat)pump)water)heater)to)a)friend,)colleague)or)
family)member?)
1.) Yes,)have)
2.) Yes,)would)
3.) No)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
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)
Q)85.) What)are)some)of)the)reasons)you)recommended)or)would)recommend)a)heat)pump)
water)heater?)(DO)NOT)READ,)ACCEPT)MULTIPLES))
1.) Lower)energy)bills)
2.) Improved)hot)water)supply)
3.) Equipment)cost)is)reasonable)
4.) Appearance)is)good/acceptable)
5.) Good)for)the)environment)
6.) Operates)reliably)
7.) Requires)little)maintenance)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Household&Demographics&
Lastly,)I)would)like)to)ask)a)few)questions)about)you)and)your)household.)
[IF)NEEDED])The)questions)are)for)classification)purposes)only.)All)your)answers)will)be)kept)
confidential.)
Q)86.) What)type)of)home)do)you)live)in?))Is)it)a).).).)[READ)LIST;)ACCEPT)ONE])
1.) Single:family)detached)home)
2.) Single:family)attached)home)
3.) Mobile)home)
4.) Apartment)
5.) Condo)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)87.) Do)you)own)or)rent)your)home?)
1.) Own)
2.) Rent)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)88.) What)year)was)your)home)built?))
YEAR:)____________)
88.)Refused)
89.)Don’t)Know)
)
Q)89.) Would)you)say…)[READ)LIST;)ACCEPT)ONE])
1.) 2011)to)present?)
2.) 2006)–)2010?)
3.) 2000)–)2005?)
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4.) 1990)–)1999?)
5.) 1980)–)1989?)
6.) 1970)–)1979?)
7.) 1960)–)1969?)
8.) Prior)to)1960?)
8888.) Refused)
9999.) Don’t)Know)
)
Q)90.) What)is)your)home’s)primary)heat)source?)Is)it…)[READ)LIST;)ACCEPT)ONE]))
1.) Electricity)
2.) Natural)gas)from)a)utility)
3.) Kerosene)
4.) Wood/Wood)pellet)
5.) Propane)gas)
77.)Something)else?)(Please)specify:))__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)91.) What)type)of)electric)heater)is)your)primary)heater?)[DO)NOT)READ)LIST)UNLESS)
NECESSARY;)CHECK)ONE)ONLY]))
1.) Forced)air)furnace)
2.) Baseboards)
3.) Wall)heaters)
4.) Electric)radiant)heaters)
5.) Ductless)heat)pump)(DHP))
6.) Space)heaters)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)92.) What)type)of)gas)heater)is)your)primary)heater?)[DO)NOT)READ)LIST)UNLESS)
NECESSARY;)CHECK)ONE)ONLY])
1.) Forced)air)furnace)
2.) Wall)heaters)
3.) Natural)gas)radiant)heaters)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)93.) How)many)people)live)in)your)household,)including)yourself?)
NUMBER)OF)PEOPLE:)____________)
88.)Refused)
89.)Don’t)Know)
)
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Q)94.) Which)of)the)following)groups)includes)your)age?)How)many)people)in)your)household)
are)in)each)of)the)following)age)groups?)Be)sure)to)include)yourself.))
[Age)Group])) Number)of)People)
A.)5)years)and)under))
B.)6):)17)years)old) )
C.)18):)24)years)old) )
D.)25):)34)years)old) )
E.)35):)44)years)old) )
F.)45):)54)years)old) )
G.)55):)64)years)old) )
D.)65)and)older) )
88.)Refused)
89.)Don’t)Know)
)
Q)95.) Which)of)the)following)includes)the)highest)level)of)education)you)have)completed?)
[READ)LIST;)ACCEPT)ONE])
1.) Some)high)school)
2.) High)school)graduate)or)GED)
3.) Trade)or)technical)school)(2)year)degree))
4.) Some)college)
5.) College)graduate)
6.) Some)graduate)school)
7.) Graduate)degree)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)96.) Which)of)the)following)categories)includes)your)approximate)annual)household)income)
from)all)sources)in)2012,)before)taxes?))
1.) Less)than)$40,000)
2.) Between)$40,001)and)$60,000)
3.) Between)$60,001)and)$80,000)
4.) Between)$80,001)and)$120,000)
5.) Between)$120,001)and)$250,000)
6.) Over)$250,000)
88.)Refused)
89.)Don’t)Know)
)
Q)97.) Do)you)consider)yourself)Hispanic)or)Latino?)
1.) Yes)
2.) No)
88.)Refused)
89.)Don’t)Know)
)
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Q)98.) Which)of)these)ethnicities)describe)you?)I’ll)read)a)list)and)you)can)tell)me)all)that)
apply.)[READ)ALL,)ACCEPT)MULTIPLES])
1.) White)
2.) Black)or)African)American))
3.) American)Indian)or)Alaska)Native)
4.) Asian))
5.) Native)Hawaiian)or)Other)Pacific)Islander))
77.)Or)another)ethnicity?)(Please)specify:))__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)99.) )What)is)the)ZIP)code)of)your)home,)where)the)heat)pump)water)heater)was))))installed?))
ZIP)code:)____________)
88.)Refused)
)
Q)100.)For)verification)purposes)only,)may)I)have)your)name?)[BE)SURE)TO)GET)BOTH)FIRST)
AND)LAST)NAMES)IF)THEY’LL)GIVE)IT])
NAME:)____________)
88.)Refused)
)
)
Q)100.))[Interviewer:)Record)Gender])
1.) Male)
2.) Female)
89.)Don’t)Know)
)
)
Thank)you)VERY)MUCH)for)your)time!)
) )
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G.2 General Population Homeowners Telephone Survey Tool 
) )
Recruitment:&
Hi.)This)is)__________)with)CIC)Research.)We’re)calling)on)behalf)of)the)Northwest)Energy)
Efficiency)Alliance)(NEEA))to)talk)with)you)about)water)heaters.)The)research)will)help)NEEA)
better)understand)the)Northwest)water)heating)market)and)they)would)very)much)appreciate)
your)input.))
)
Awareness,&Interest,&and&Perceptions&
Q)1.) Before)today,)had)you)heard)of)the)Northwest)Energy)Efficiency)Alliance,)or)NEEA?)
1.) Yes)
2.) No)
88.)Refused)
89.)Don’t)Know)
)
Q)2.) Before)today,)had)you)heard)the)term)“heat)pump”)related)to)any)appliances?)
1.) Yes)
2.) No)
88.)Refused)
89.)Don’t)Know)
)
Q)3.) Before)today,)had)you)heard)the)term)“heat)pump)water)heater”?)
1.) Yes)) ) )
2.) No)
88.)Refused)
89.)Don’t)Know)
)
Q)4.) Heat)pump)water)heaters)use)an)electric)heat)pump)to)transfer)heat)from)outside)of)the)
unit)to)the)water)in)the)tank)rather)than)generating)heat)directly.)This)method)of)heating)
works)like)a)refrigerator,)but)in)reverse.)Have)you)heard)of)these?)
1.) Yes)–)aided)) )
2.) No))
88.)Refused)
89.)Don’t)Know))
)
Q)5.) Have)you)ever)seen)a)heat)pump)water)heater)in)person?)
1.) Yes)
2.) No)
88.)Refused)
89.)Don’t)Know)
)
Q)6.) How)did)you)first)hear)about)heat)pump)water)heaters?)[DO)NOT)READ;)ACCEPT)ONE):)
THE)FIRST)PLACE)THEY)HEARD)OF)IT])
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1.) Currently)own)one)[SWITCH)TO)HPWH)USER)SURVEY]))
2.) Previously)owned)one)
3.) Friend)or)acquaintance))
4.) Utility)print)advertising,)bill)stuffer)
5.) Utility)website)
6.) “Smart)Water)Heat”)website)
7.) Retail)store)display)/)saw)it)in)store)
8.) Retail)store)salesperson)
9.) Newspaper)ad)
10.)Newspaper)story)
11.)Television)ad)
12.)Social)media)
13.)From)contractor/installer)
14.)Internet)research)
15.)Internet)advertising)
16.)Installed)prior)to)respondent)moving)in)to)the)home)(TERMINATE))
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q6a.)We)are)also)conducting)interviews)with)those)people)who)currently)have)Heat)Pump)
Water)Heaters.))We)would)like)to)include)you)in)that)survey)but)I)don’t)have)that)survey)in)
front)of)me)at)the)moment.)
)
Could)we)arrange)a)date)and)time)to)call)you)back)to)do)that)survey?)
) 1.)Yes)–)Arrange)a)callback)on)paper)(then)terminate))
) 2.)No):)TERMINATE)
)
Q)7.) Did)you)hear)about)them)anywhere)else)or)learn)more)about)them)from)any)other)
sources?)[DO)NOT)READ;)ACCEPT)MULTIPLES])
1.) Previously)owned)one)
2.) Friend)or)acquaintance)has)one)
3.) Utility)print)advertising,)bill)stuffer)
4.) Utility)website)
5.) “Smart)Water)Heat”)website)
6.) Retail)store)display)/)saw)it)in)store)
7.) Retail)store)salesperson)
8.) Newspaper)ad)
9.) Newspaper)story)
10.)Television)ad)
11.)Social)media)
12.)From)contractor/installer)
13.)Internet)research)
14.)Internet)advertising)
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15.)Installed)prior)to)respondent)moving)in)to)the)home)(TERMINATE)))
16.)Nowhere)else)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)8.) When)making)an)appliance)purchase)decision,)what)are)your)typical)sources)of)
information)regarding)which)product)to)purchase?)[DO)NOT)READ;)ACCEPT)MULTIPLES])
1.) Friends)or)acquaintances)
2.) Utility)print)advertising,)bill)stuffers)
3.) Utility)website)
4.) Retail)store)–)general)
5.) Retail)store)displays)
6.) Retail)store)salespeople)
7.) Newspaper)ads)
8.) Newspaper)stories)
9.) Television)ads)
10.)Social)media)
11.)From)contractor/installer)
12.)Internet)research)/)Internet)reviews)
13.)Internet)advertising)
14.)Specific)Internet)website,)please)specify:)__________________________)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)9.) Have)you)ever)considered)installing)a)heat)pump)water)heater)in)your)home?)
1.) Yes)
88.)No)
89.)Refused)
90.)Don’t)Know)
) )
Q)10.) What)was)the)primary)reason)you)chose)not)to)install)one)(yet)?)[DO)NOT)READ;)
ACCEPT)ONE])
1.) Existing)equipment)works)fine)
2.) Can’t)find)a)local)installer)
3.) Doesn’t)work)in)my)climate)
4.) Aesthetics/they)are)ugly)
5.) They)cost)too)much)
6.) They)are)too)noisy)
7.) Maintenance)hassles)
8.) Don’t)believe)savings)claims)
77.)Other,)please)specify:)__________________________)
88.)Refused)
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89.)Don’t)Know)
)
Q)11.) Were)there)other)reasons)why)you)chose)not)to)install)a)heat)pump)water)heater?)[DO)
NOT)READ;)ACCEPT)MULTIPLES])
1.) Existing)equipment)works)fine)
2.) Can’t)find)a)local)installer)
3.) Doesn’t)work)in)my)climate)
4.) Aesthetics/they)are)ugly)
5.) They)cost)too)much)
6.) They)are)too)noisy)
7.) Maintenance)hassles)
8.) Don’t)believe)savings)claims)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)12.) Were)you)aware)that)many)utilities)in)the)Northwest)offer)their)customers)cash)rebates)
or)point:of:sale)rebates)for)purchasing)and)installing)a)heat)pump)water)heater?)
1.) Yes)
2.) No)
88.)Refused)
89.)Don’t)Know)
) )
Q)13.) Can)you)tell)me)the)amount)of)your)utility’s)rebate)for)heat)pump)water)heaters?)[IF)
NOT)SURE:)Can)I)get)your)best)estimate?])
1.) Yes)–)GET)AMOUNT)(code)$0)for)“none)offered”))
2.) No)
88.)Refused)
89.)Don’t)Know)
)
Q13amt.)What)is/was)the)amount)of)your)utility’s)rebate)for)heat)pump)water)heaters?)
)
Q)14.) Were)you)aware)that)the)Smart)Water)Heat)program)offers)cash)rebates)for)purchasing)
and)installing)specific)types)of)heat)pump)water)heaters?)
1.) Yes)
2.) No)
88.)Refused)
89.)Don’t)Know)
)
Q)15.) Can)you)tell)me)the)amount)of)the)Smart)Water)Heat)rebate)for)heat)pump)water)
heaters?)[IF)NOT)SURE:)Can)I)get)your)best)estimate?])
1.) Yes)–)GET)AMOUNT)(code)$0)for)“none)offered”))
2.) No)
88.)Refused)
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89.)Don’t)Know)


)
Q15amt.)What)is/was)the)amount)of)the)Smart)Water)Heat)rebate)for)heat)pump)water)


heaters?)
)


Q)16.) Now)I)would)like)to)tell)you)a)little)more)about)heat)pump)water)heaters.)How)


interested)would)you)be)in)installing)a)heat)pump)water)heater)in)your)home?)Please)rate)
your)level)of)interest)on)a)five:point)scale,)with)1)being)not)at)all)interested,)and)5)being)very)


interested.))


INTEREST:) ) 1) 2) 3) 4) 5)
88.)Refused)


89.)Don’t)Know)
)


Q)17.) Why)do)you)say)that?)


RECORD)VERBATIM:)____________)
88.)Refused)


89.)Don’t)Know)
)


Q)18.) What)benefits)of)heat)pump)water)heaters)are)especially)attractive)to)you?)[DO)NOT)


READ;)ACCEPT)MULTIPLES])
1.) The)rebates)


2.) The)tax)credits)


3.) The)cost)of)the)water)heater)
4.) The)payback)period)


5.) Lower)utility)bills)/)The)lower)monthly)operating)cost)
6.) Saving)energy)


7.) Concern)of)carbon)footprint)/)greenhouse)gases)/)environment)


8.) The)product’s)appearance)
9.) The)availability)of)the)rebate)


10.)Past)participation)in)similar)program)


11.)The)recommendation)by)contractor)/)plumber)
12.)The)water)heater’s)programmability)


13.)A)bad)experience)with)previous)water)heater)
14.)The)product)warranty)


15.)A)desire)to)be)high)tech)


16.)New)equipment)
77.)Other,)please)specify:)__________________________)


88.)Refused)
89.)Don’t)Know)


)


Q)19.) Have)you)heard)of)any)brands)that)make)heat)pump)water)heaters?)
1.) Yes))


2.) No)


88.)Refused)
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89.)Don’t)Know)
)
Q)20.) What)heat)pump)water)heater)brands)have)you)heard)of?)[DO)NOT)READ;)ACCEPT)
MULTIPLES])
1.) General)Electric)(“GE”))
2.) A.O.)Smith)
3.) American)
4.) Kenmore)
5.) Reliance)
6.) State)
7.) Stiebel)Eltron)
8.) U.S.)Craftmaster)
9.) Whirlpool)
10.)AirGenerate)
11.)Electrolux)
12.)Rheem)
13.)Bradford)White)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)21.) What)heat)pump)water)heater)brands)would)you)consider)buying?)[DO)NOT)READ;)
ACCEPT)MULTIPLES])
1.) General)Electric)(“GE”))
2.) A.O.)Smith)
3.) American)
4.) Kenmore)
5.) Reliance)
6.) State)
7.) Stiebel)Eltron)
8.) U.S.)Craftmaster)
9.) Whirlpool)
10.)AirGenerate)
11.)Electrolux)
12.)Rheem)
13.)Bradford)White)
14.)None)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
) )
Q)22.) Would)you)consider)buying)a)heat)pump)water)heater)made)by:)[READ)BRANDS)
BELOW)NOT)ALREADY)MENTIONED)IN)Q)21,)RANDOMIZE])
) [Note:)For)each)brand,)record)Yes=1,)No=2,)or)Don’t)Know=89])
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1.) General)Electric)(“GE”))
2.) A.O.)Smith)
3.) American)
4.) Kenmore)
5.) Reliance)
6.) State)
7.) Stiebel)Eltron)
8.) U.S.)Craftmaster)
9.) Whirlpool)
10.)AirGenerate)
11.)Electrolux)
12.)Rheem)
13.)Bradford)White)
)
Q)23.) Which)of)these)reasons)–)if)any)–)would)make)you)much)more)likely)to)buy)a)new)heat)
pump)water)heater?)[READ)EACH)ITEM)AND)GET)A)YES)OR)NO)BEFORE)CONTINUING)TO)
NEXT)ITEM;)RANDOMIZE])
1.) The)cost)of)heat)pump)water)heaters)declines)
2.) Your)current)water)heater)breaks)down)
3.) A)contractor)or)retail)business)offers)a)special)promotion)
4.) Your)household)finances)improve)
5.) Your)local)utility)rebate)increases)
77.)Some)other)reason)(GET)DETAILS)))
)
Q)24.) Is)there)any)combination)of)these)things)that)would)make)you)much)more)likely)to)buy)
a)heat)pump)water)heater)for)your)home?)))
1.) Yes)(READ)OPTIONS)ABOVE)AND)RECORD)WHICH)COMBINATION)OF)CHANGES))
2.) No)))
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q24a.)What)combinations)of)these)things)that)would)make)you)much)more)likely)to)buy)a)heat)
pump)water)heater)for)your)home?))(Put)ANSWER)on)paper)))
) )
Q)25.) Is)there)anything)in)particular)about)heat)pump)water)heaters)that)you)wish)you)knew)
more)about?)
1.) Yes)(What)would)that)be?)RECORD)DETAILS))) ) ) ) )
2.) No)
88.)Refused)
89.)Don’t)Know)
)
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Q)26.) Where)would)you)go)if)you)wanted)more)information)about)heat)pump)water)heaters?)
(NOTE:)If)they)say)“contractor”)or)“installer”)ask)them)to)specify)HVAC)or)Plumbing))(DO)NOT)
READ;)MULTIPLES)OK))
1.) Utility)
2.) HVAC)contractor)
3.) Plumbing)contractor)
4.) Electrical)contractor)
5.) Contractor)–)unknown)/)general)
6.) NEEA)/)Smart)Water)Heat)Initiative)
7.) Manufacturer)
8.) Friends/family)I)trust)
9.) Internet/online)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Water&Heater&Characteristics&
Now)I)have)a)few)questions)about)your)current)water)heater.)
)
Q)27.) How)many)gallons)is)your)water)heater)tank?)
Gallons:)____________)
8888.) Refused)
9999.) Don’t)Know)
)
Q)28.) Under)normal)circumstances,)is)your)water)heater)able)to)provide)sufficient)hot)water)
for)your)household?)
1.) Yes)
2.) No)
88.)Refused)
89.)Don’t)Know)
) )
Q)29.) Where)is)your)water)heater)located?)Is)it)in)a…)[READ)LIST;)ACCEPT)ONE])
1.) Basement)
1.) Garage)
2.) Utility)room)
3.) Utility)closet)
4.) Kitchen)
5.) Other)closet)inside)your)home)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)30.) Is)your)water)heater)located)in)a)part)of)your)house)that)is)heated?)
1.) Yes)–)heated))
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2.) No)–)unheated))
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)31.) Is)your)water)heater)located)in)a)part)of)your)house)that)is)insulated?)
1.) Yes)–)insulated))
2.) No)–)not)insulated))
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Household&Demographics&
Lastly,)I)would)like)to)ask)a)few)questions)about)you)and)your)household.)
[IF)NEEDED])The)questions)are)for)classification)purposes)only.)All)your)answers)will)be)kept)
confidential.)
)
Q)32.) How)important)is)it)for)you)to)have)an)energy:efficient)home?)Please)rate)your)level)of)
importance)on)a)five:point)scale,)with)1)being)not)at)all)important,)and)5)being)very)important.))
IMPORTANCE:) ) 1) 2) 3) 4) 5)
88.)Refused)
89.)Don’t)Know)
)
Q)33.) Now)I’d)like)you)to)think)about)how)quickly)you,)personally,)adopt)new)technology.)
Which)of)the)following)do)you)think)best)describes)you?)(READ;)ONE)ANSWER)ONLY?))
1.) I)am)the)first)among)my)friends)to)purchase)new)technology)
2.) I)purchase)new)technology)sooner)than)most)of)my)friends))
3.) I)am)typically)in)the)middle)of)the)group)when)purchasing)new)technology)
4.) I)purchase)new)technology)after)most)of)my)friends)have)purchased)it)
5.) I)am)one)of)the)last)people)to)purchase)new)technology)
88.)Refused)
89.)Don’t)Know)
)
Q)34.) What)type)of)home)do)you)live)in?))Is)it)a).).).)[READ)LIST;)ACCEPT)ONE])
1.) Single:family)detached)home)
2.) Single:family)attached)home)
3.) Mobile)home)
4.) Apartment)
5.) Condo)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)35.) Do)you)own)or)rent)your)home?)
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1.) Own)
2.) Rent)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)36.) What)year)was)your)home)built?))
YEAR:)____________)
88.)Refused)
89.)Don’t)Know)
)
Q)37.) Would)you)say…)[READ)LIST;)ACCEPT)ONE])
3.) 2011)to)present?)
4.) 2006)–)2010?)
5.) 2000)–)2005?)
6.) 1990)–)1999?)
7.) 1980)–)1989?)
8.) 1970)–)1979?)
9.) 1960)–)1969?)
10.)Prior)to)1960?)
8888.) Refused)
9999.) Don’t)Know)
)
Q)38.) How)many)people)live)in)your)household,)including)yourself?)
NUMBER)OF)PEOPLE:)____________)
88.)Refused)
89.)Don’t)Know)
)
Q)39.) Which)of)the)following)groups)includes)your)age?))
How)many)people)in)your)household)are)in)each)of)the)following)age)groups?)Be)sure)to)
include)yourself.))
[Age)Group])) Number)of)People)
A.)5)years)and)under))
B.)6):)17)years)old) )
C.)18):)24)years)old) )
D.)25):)34)years)old) )
E.)35):)44)years)old) )
F.)45):)54)years)old) )
G.)55):)64)years)old) )
D.)65)and)older) )
88.)Refused)
89.)Don’t)Know)
)
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Q)40.) Which)of)the)following)includes)the)highest)level)of)education)you)have)completed?)
[READ)LIST;)ACCEPT)ONE])
1.) Some)high)school)
2.) High)school)graduate)or)GED)
3.) Trade)or)technical)school)(2)year)degree))
4.) Some)college)
5.) College)graduate)
6.) Some)graduate)school)
7.) Graduate)degree)
77.)Other,)please)specify:)__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)41.) Which)of)the)following)categories)includes)your)approximate)annual)household)income)
from)all)sources)in)2014,)before)taxes?))
1.) Less)than)$40,000)
2.) Between)$40,001)and)$60,000)
3.) Between)$60,001)and)$80,000)
4.) Between)$80,001)and)$120,000)
5.) Between)$120,001)and)$250,000)
6.) Over)$250,000)
88.)Refused)
89.)Don’t)Know)
)
Q)42.) Do)you)consider)yourself)Hispanic)or)Latino?)
1.) Yes)
2.) No)
88.)Refused)
89.)Don’t)Know)
)
Q)43.) Which)of)these)ethnicities)describe)you?)I’ll)read)a)list)and)you)can)tell)me)all)that)
apply.)[READ)ALL,)ACCEPT)MULTIPLES])
1.) White)
2.) Black)or)African)American))
3.) American)Indian)or)Alaska)Native)
4.) Asian))
5.) Native)Hawaiian)or)Other)Pacific)Islander))
77.)Or)another)ethnicity?)(Please)specify:))__________________________)
88.)Refused)
89.)Don’t)Know)
)
Q)44.) What)is)the)ZIP)code)of)your)home?))
ZIP)code:)____________)
88.)Refused)
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)
Q)45.) For)verification)purposes)only,)may)I)have)your)name?)[BE)SURE)TO)GET)BOTH)FIRST)
AND)LAST)NAMES)IF)THEY’LL)GIVE)IT])
NAME:)____________)
88.)Refused)
)
Q)46.))[Interviewer:)Record)Gender])
1.) Male)
2.) Female)
89.)Don’t)Know)
)
)
Thank)you)VERY)MUCH)for)your)time!)
) )
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G.3 Water Heater Installers Telephone Survey Tool 
)
HPWH)Awareness)Screener)
Q)1.) Have)you)heard)of)heat)pump,)or)hybrid,)water)heaters?)
1.) Yes))
2.) No))
88.)Don’t)know)))
89.)Refused))
)
Q)2.) Heat)pump)water)heaters)use)an)electric)heat)pump)to)transfer)heat)from)outside)of)the)
unit)to)the)water)in)the)tank)rather)than)generating)heat)directly.)This)method)of)heating)
works)like)a)refrigerator,)but)in)reverse.)Have)you)heard)of)these?)
1.) Yes))
2.) No)
88.)Don’t)know))
89.)Refused)
)
Q)3.) Is)there)someone)else)at)your)company)who)might)know)about)heat)pump)water)
heaters?)
1.) Yes)–)Restart)survey)with)new)contact)
2.) No)–)Thank)and)Terminate))
88.)Don’t)know)–)Thank)and)Terminate))
89.)Refused)–)Thank)and)Terminate))
)
Installer&Background&
OK,)let’s)start)by)getting)a)little)information)about)your)company.))
Q)4.) Does)your)firm)install)water)heaters)in)residential)locations)in…)[READ)CHOICES;)
ACCEPT)MULTIPLE]))
1.) Washington?)
2.) Oregon?)
3.) Idaho?)
4.) Montana?)
88.)Don’t)know))
89.)Refused)
)
Q)5.) First,)about)what)percentage)of)your)company’s)revenues)at)the)location)we)have)called)
are)from)any)type)of)residential)water)heater)installation?)
_____%)) 888=Don’t)know)999=Refused)
)
Q)6.) About)what)percentage)of)your)company’s)revenues)at)the)location)we)have)called)are)
from)residential)electric)storage)water)heater)installations,)as)a)whole?)[IF)NEEDED:)electric)
heat)pump)water)heaters)and)other)electric)storage)water)heaters])
_____%)) 888=Don’t)know)999=Refused)
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)
Q)7.) About)what)percentage)of)your)company’s)revenues)at)the)location)we)have)called)are)
from)residential)heat)pump)water)heater)installations?)
_____%)) 888=Don’t)know)999=Refused)
)
Q)8.) Some)of)the)electric)utilities)in)this)region,)as)well)as)NEEA)offer)incentives)for)
qualifying)heat)pump)water)heaters)as)part)of)the)Smart)Water)Heat)Initiative.)Are)you)
familiar)with)this)Initiative?)
1.) Yes)
2.) No)))
88.)Don’t)know)))
89.)Refused)))
)
Q)9.) Which)brands)of)electric)resistance)storage)water)heaters)–)excluding)heat)pump)water)
heaters)–)does)your)firm)currently)offer)to)customers?)(DO)NOT)READ)LIST,)ACCEPT)
MULTIPLE)ANSWERS))
1.) None)
2.) General)Electric)(“GE”))
3.) A.O.)Smith)
4.) American)
5.) Kenmore)
6.) Reliance)
7.) State)
8.) Stiebel)Eltron)
9.) U.S.)Craftmaster)
10.)Whirlpool)
11.)AirGenerate)
12.)Electrolux)
13.)Rheem)
14.)Bradford)White)
77.)Other)(specify):)_____________)
88.)Don’t)know)
89.)Refused)
)
Q)10.) Which)heat)pump)water)heater)brands)does)your)firm)currently)offer)to)customers?)
(DO)NOT)READ)LIST,)ACCEPT)MULTIPLE)ANSWERS))
1.) None)
2.) General)Electric)(“GE”))
3.) A.O.)Smith)
4.) American)
5.) Kenmore)
6.) Reliance)
7.) State)
8.) Stiebel)Eltron)
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9.) U.S.)Craftmaster)
10.)Whirlpool)
11.)AirGenerate)
12.)Electrolux)
13.)Rheem)
14.)Bradford)White)
77.)Other)(specify):)_____________)
88.)Don’t)know)
89.)Refused)
)
Q)11.) Are)you)planning)to)offer)any)other)heat)pump)water)heater)brands)in)the)next)12)
months?)(IF)YES:))Which)brands?)(DO)NOT)READ)LIST,)ACCEPT)MULTIPLE)ANSWERS))
1.) No)
2.) General)Electric)(“GE”))
3.) A.O.)Smith)
4.) American)
5.) Kenmore)
6.) Reliance)
7.) State)
8.) Stiebel)Eltron)
9.) U.S.)Craftmaster)
10.)Whirlpool)
11.)AirGenerate)
12.)Rheem)
13.)Bradford)White)
77.)Other)(specify):)_____________)
88.)Don’t)know)
89.)Refused)
)
Q)12.) Does)your)company)maintain)a)stock)of…)(READ)CHOICES;)ACCEPT)MULTIPLE))
1.) Electric)resistance)storage)water)heaters?)
2.) Natural)gas)storage)water)heaters?)
3.) On:demand)or)tankless)water)heaters?)
4.) Heat)pump)water)heaters?)
5.) None)(Skip)to)Q15))
88.)Don’t)know)))
89.)Refused)))
)
)
Q)13.) Does)what)you)have)in)stock)affect)what)you)recommend)to)your)customers?)
1.) Yes)
2.) No)
88.)Don’t)know)
89.)Refused)
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)
Q)14.) Which)heat)pump)water)heater)brands)does)your)firm)currently)have)in)stock?)(DO)
NOT)READ)LIST,)ACCEPT)MULTIPLE)ANSWERS))
1.) None)
2.) General)Electric)(“GE”))
3.) A.O.)Smith)
4.) American)
5.) Kenmore)
6.) Reliance)
7.) State)
8.) Stiebel)Eltron)
9.) U.S.)Craftmaster)
10.)Whirlpool)
11.)AirGenerate)
12.)Rheem)
13.)Bradford)White)
77.)Other)(specify):)_____________)
88.)Don’t)know)
89.)Refused)
)
Q)15.) How)long)does)it)take)from)when)a)customer)requests)to)purchase)a)standard)electric)
storage)water)heater)until)you)are)able)to)install)the)unit)at)their)home?)Does)it)take…)[READ)
CHOICES;)ACCEPT)ONE])
1.) Less)than)one)day?))
2.) One)to)less)than)two)days?)
3.) Two)days)to)one)week?)
4.) One)to)two)weeks?)
5.) More)than)two)weeks?)
88.)Don’t)know)
89.)Refused)
)
Q)16.) And)how)long)does)it)take)from)when)a)customer)requests)to)purchase)a)heat)pump)
water)heater)until)you)are)able)to)install)the)unit)at)their)home?)Does)it)take…)[READ)
CHOICES;)ACCEPT)ONE])
1.) Less)than)one)day?))
2.) One)to)less)than)two)days?)
3.) Two)days)to)one)week?)
4.) One)to)two)weeks?)
5.) More)than)two)weeks?)
88.)Don’t)know))
89.)Refused))
)
Q)17.) Has)this)resulted)in)any)customers)wanting)to)change)their)decision)and)not)purchase)a)
heat)pump)water)heater?)
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1.) Yes)
2.) No)
88.)Don’t)know)
89.)Refused)
)
Q)18.) How)many)water)heater)installation)staff)are)employed)by)your)firm)at)this)location?))
#_____) ) 8888=Don’t)know))))))))))))9999=Refused))
)
Q)19.) Has)anyone)at)your)company)attended)a)Contractor)Orientation)session)for)the)Smart)
Water)Heat)Initiative?)This)could)have)been)either)in)person)or)via)a)webinar.)
1.) Yes))
2.) No))
88.)Don’t)know)
89.)Refused)
)
Q)20.) About)how)many)of)your)company’s)staff)attended)a)Contractor)Orientation)session)for)
the)Smart)Water)Heat)Initiative?)(IF)DK)or)REF,)ASK:))Can)you)just)give)me)your)best)
estimate?))(If)0,)Change)to)NP))
#_____) ) 8888=Don’t)know))))))))))))9999=Refused))
)
Q)21.) Overall,)how)would)you)rate)effectiveness)of)the)orientation)training)offered)by)the)
Initiative?)Would)you)say)the)trainings)are:))
1.) Extremely)effective)
2.) Very)effective)
3.) Somewhat)effective)
4.) Not)very)effective)
5.) Not)at)all)effective)
88.)Don’t)know)
89.)Refused)
)
Q)22.) Why)do)you)say)that?)(DO)NOT)READ))
) (RECORD)ANSWER;)PROBE)WELL)))
88.)Don’t)know)
89.)Refused)
)
Q)23.) Do)you)have)any)plans)to)send)staff)to)a)Contractor)Orientation)session)for)the)Smart)
Water)Heat)Initiative)in)the)next)year?)
1.) Yes)
2.) No)
88.)Don’t)know)
89.)Refused)
)
Q)24.) About)how)many)of)your)company’s)staff)have)received)manufacturer)training)on)heat)
pump)water)heaterss?))
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#_____) ))))))))0)=)NONE)(IF)NONE,)SKIP)TO)Q27))) 8888=Don’t)know))))))))))))9999=Refused))
)
Q)25.) Overall,)how)would)you)rate)your)level)of)satisfaction)with)the)manufacturer)training?)
Would)you)say)you)are:))
1.) Extremely)satisfied)
2.) Very)satisfied)
3.) Somewhat)satisfied)
4.) Not)very)satisfied)
5.) Not)at)all)satisfied)
88.)Don’t)know)
89.)Refused)
)
Q)26.) Why)do)you)say)that?)(DO)NOT)READ))
) (RECORD)ANSWER)))
88.)Don’t)know)
89.)Refused)
)
Q)27.) Do)you)have)any)plans)to)send)staff)to)heat)pump)water)heater)manufacturer)training)
in)the)next)year?)
1.) Yes)
2.) No)
88.)Don’t)know)
89.)Refused)
)
)
Heat&Pump&Water&Heater&Experience&
Next,)I’d)like)to)ask)about)your)firm’s)experiences)with)HPWHs.)
)
Q)28.) About)how)many)total)heat)pump)water)heater)s)has)your)firm)ever)installed)in)
residential)homes)in)<List)of)States)from)response)to)Q)4>?))
) [IF)DK/REF,)ASK:])Can)I)get)your)best)estimate?)
) TotResHPWHs:)______)) 8888=Don’t)know) 9999=Refused)
)
Q)29.) Do)you)think)it’s)…)[READ)CHOICES])
1.) None)
2.) 1)to)4)
3.) 5)to)10)
4.) 11)to)25)
5.) 26)to)50)
6.) 51)to)75) )
7.) 76)to)100)
8.) 101)to)150)
9.) 151)to)200)
10.)Over)200)
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88.)Don’t)know)
89.)Refused)
)
Q)30.) In)what)year)did)your)company)install)its)first)residential)heat)pump)water)heater?)
) INSTALLSTART:))_____)as)YYYY,)or)) 8888=Don’t)know) 9999=Refused)
)
Q)31.) Thinking)about)2014)sales,)about)what)proportion)of)your)residential)electric)storage)
water)heater)installations)were)heat)pump)water)heater)installations)[IF)NEEDED:)as)a)
percent)of)all)electric)storage)water)heaters]?)
)
) Thinking)about)2015)sales)so)far,)about)what)proportion)of)your)residential)electric)
storage)water)heater)installations)were)heat)pump)water)heater)installations)[IF)NEEDED:)as)
a)percent)of)all)electric)storage)water)heaters]?)
) HPWH%:))_____)as)YYYY,)or)) 8888=Don’t)know) 9999=Refused)
) (IF)Q30)=)2015,)SKIP)TO)Q52)))
)
Q)32.) Excluding)all)equipment)costs)–)so)ONLY)considering)labor)–)how)much)did)it)cost)your)
residential)customers,)on)average,)to)install)a)heat)pump)water)heater)in)2014,)labor)costs)
only?)Please)consider))a)typical)installation)in)unconditioned)space)that)did)not)require)any)
wall)modifications)or)additional)ducting)or)venting.)And)how)much)did)the)labor)cost)for)a)
typical)electric)resistance)storage)water)heater?)
)
) [IF)DK/REF,)ASK:])Can)I)get)your)best)estimate?)
) HPWHInstLaborCost:))_____))8888=Don’t)know) 9999=Refused)
) ERInstLaborCost:))_____)) 8888=Don’t)know) 9999=Refused)
)
Q)33.) Again)excluding)all)equipment)costs)–)so)ONLY)considering)labor)–)how)much)did)it)
cost)in)2014)for)a)typical)heat)pump)water)heater)installation)in)conditioned)space,)in)an)
installation)that)required)some)modifications)and)ducting)or)venting?)
)
) [IF)DK/REF,)ASK:])Can)I)get)your)best)estimate?)
) InstLaborCostDuct:))_____)) 8888=Don’t)know) 9999=Refused)
Q)34.) Compared)to)your)estimate)of)<InstLaborCost>)labor)cost)to)install)a)heat)pump)water)
heater)in)unconditioned)space)without)any)wall)modifications)or)additional)ducting)or)venting)
in)2014,)how)do)you)think)the)cost)of)labor)will)change)in)the)next)2)years?)Do)you)think)it)
will…))(READ)LIST;)ACCEPT)ONE))
1.) Increase)significantly)
2.) Increase)somewhat)
3.) Remain)about)the)same)as)2014)
4.) Decrease)somewhat)
5.) Decrease)significantly)
88.)Don’t)know)
89.)Refused)
)
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Q)35.) Why)do)you)say)that?)(DO)NOT)READ))
) (RECORD)ANSWER;)PROBE)WELL)))
88.)Don’t)know)
89.)Refused)
)
Q)36.) How)many)of)your)total)residential)heat)pump)water)heater)installations)were)
completed)just)in)the)year)2014?))
) Tot2014HPWHs:))_____)) 8888=Don’t)know) 9999=Refused)
)
Q)37.) Do)you)think)it’s).).).)[READ)CHOICES])
1.) None)
2.) 1)to)4)
3.) 5)to)10)
4.) 11)to)25)
5.) 26)to)50)
6.) 51)to)75)
7.) 76)to)100)
8.) 101)to)150)
9.) 151)to)200)
10.)Over)200)
88.)Don’t)know)
89.)Refused)
)
)
Incented&vs.&Non`incented&
Q)38.) How)many)of)those)[#)FROM)Q)36)or)Q)37])heat)pump)water)heater)installations)in)
2014)received)incentives)from)a)utility)or)Smart)Water)Heat)Initiative?)In)your)estimate)of)
incented)installations,)please)do)not)count)projects)that)received)only)a)manufacturer,)retailer)
or)distributor)markdown,.))
) [IF)DK/REF,)ASK:])Can)I)get)your)best)estimate?)
) #IncentedInstalls:))_____) )8888=Don’t)know) 9999=Refused)
)
Q)39.) Do)you)think)it’s).).).)[READ)CHOICES])
1.) None)
2.) 1)to)4)
3.) 5)to)10)
4.) 11)to)25)
5.) 26)to)50)
6.) 51)to)75)
7.) 76)to)100)
8.) 101)to)150)
9.) 151)to)200)
10.)Over)200)
88.)Don’t)know)
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89.)Refused)
)
Q)40.) How)many)of)those)[#)FROM)Q)36)or)Q)37])heat)pump)water)heater)installations)in)
2014)received)NO)incentives)from)a)utility)or)the)Smart)Water)Heat)Initiative?))
) [IF)DK/REF,)ASK:])Can)I)get)your)best)estimate?)
) #Non:incentedInstalls:))_____)8888=Don’t)know) 9999=Refused)
)
Q)41.) Do)you)think)it’s)…)[READ)CHOICES])
1.) None))
2.) 1)to)4)
3.) 5)to)10)
4.) 11)to)25)
5.) 26)to)50)
6.) 51)to)75)
7.) 76)to)100)
8.) 101)to)150)
9.) 151)to)200)
10.)Over)200)
88.)Don’t)know)
89.)Refused)
)
Now)I)have)some)questions)specifically)about)your)2014)HPWH)installations)that)did)not)
receive)utility)or)Smart)Water)Heat)incentives.))
)
Q)42.) Why)did)some)installations)not)get)incentives)through)a)utility)or)Smart)Water)Heat)
Initiative?))[DO)NOT)READ;)PROBE)TO)CODE;)MARK)ALL)THAT)APPLY])
1.) Installer)(respondent))unaware)of)incentives)
2.) Homeowner)unaware)of)incentives)
3.) Water)heating)fuel)did)not)qualify)
4.) Installation)location)did)not)qualify))
5.) Brand)or)model)did)not)qualify)
6.) Building)type)did)not)qualify)(commercial,)multifamily,)etc.))
7.) No)local)HPWH)program/utility)incentives)
8.) Installer)(respondent))disliked)utility)program)requirements)
9.) Homeowner)disliked)utility)program)requirements)
77.)Other)1)(please)specify))_______________________)
78.)Other)2)(please)specify))_______________________)
88.)Don’t)know)
89.)Refused)
)
Q)43.) How)many)of)your)2014)non:incented,)heat)pump)water)heater)installations)were)in)
the)following)types)of)projects:))
)
Residence/Occupancy&Type& Number& Don’t&Know& Refused&
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a.&Newly&built&single&family&homes?& ) ) )
b.&Newly&built&multifamily&homes& ) ) )
c.&Single`family&home&retrofits?& ) ) )
d.&Multifamily&home&retrofits?&& ) ) )
e.&Manufactured&home&retrofits?& ) ) )
f.&Nonresidential&locations?& ) ) )
)
Q)44.) How)many)of)your)[Q)43)Number])non:incented)heat)pump)water)heaters)installed)in)
[Q)43)Residence/Occupancy)Type])were)installed)in)the)following)space)types?)[READ)LIST;)
PROBE)UNTIL)NUMBERS)TOTAL)TO)Q)43)Number])
1.) Conditioned)space?)
2.) A)garage?)
3.) A)basement?)
88.)Don’t)know)
88.)Refused)
)
Q)45.) How)many)of)your)[Q)44)Number])non:incented)heat)pump)water)heaters)installed)in)
[Q)43)Residence/Occupancy)Type])in)[Q)44])were)installed)in)homes)with)the)following)
heating)fuels?)[READ)LIST;)PROBE)UNTIL)NUMBERS)TOTAL)TO)Q)44)Number])
1.) Utility)supplied)natural)gas?)
2.) Electricity?)
3.) Any)other)heating)fuel?)
88.)Don’t)know)
89.)Refused)
)
Q)46.) How)many)of)your)[Q)45)Number])non:incented)heat)pump)water)heaters)installed)in)
[Q)43)Residence/Occupancy)Type])in)[Q)44])in)a)home)with)[Q)45])had)storage)tanks)of)the)
following)volumes?)[READ)LIST;)PROBE)UNTIL)NUMBERS)TOTAL)TO)Q)45)Number])
1.) Less)than)55)gallons)
2.) 55)gallons)or)larger)
88.)Don’t)know)
89.)Refused)
) )
Q)47.) Of)the)[Q)46)Number])non:incented)heat)pump)water)heaters)[Q)46])what)brands)were)
those?)[IF)Q)46)Number)>)1)say:)“Please)tell)me)how)many)were)of)each)brand])(DO)NOT)
READ)LIST))
1.) General)Electric)(“GE”))
2.) A.O.)Smith)
3.) American)
4.) Kenmore)
5.) Reliance)
6.) State)
7.) Stiebel)Eltron)
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8.) U.S.)Craftmaster)
9.) Whirlpool)
10.)AirGenerate)
11.)Electrolux)
12.)Rheem)
13.)Bradford)White)
77.)Other)(specify):)_____________)
88.)Don’t)know)
89.)Refused)
)
Q)48.) Of)those)[Q)47)Number])[Q)47])heat)pump)water)heaters,)for)how)many)did)you)install)
ducting?)
) #)_____) )8888=Don’t)know) 9999=Refused)
)
Q)49.) [How)many)of)your)[Q)43)Number])non:incented)heat)pump)water)heaters)installed)in)
nonresidential)locations)had)storage)tanks)of)the)following)volumes?)
1.) Less)than)55)gallons)#) ) )
2.) 55)gallons)or)larger)#) ) )
88.)Don’t)know)
89.)Refused)
)
Q)50a.)Of)the)[Q)49)Number])non:incented)heat)pump)water)heaters)[Q)49])<55)gallons)that)
were)installed)in)nonresidential)locations,)what)brands)were)those?)[Q)49)Number)>)1)say:)
“Please)tell)me)how)many)were)of)each)brand])(DO)NOT)READ)LIST))
1.) General)Electric)(“GE”))
2.) A.O.)Smith)
3.) American)
4.) Kenmore)
5.) Reliance)
6.) State)
7.) Stiebel)Eltron)
8.) U.S.)Craftmaster)
9.) Whirlpool)
10.)AirGenerate)
11.)Electrolux)
12.)Rheem)
13.)Bradford)White)
77.)Other)(specify):)_____________)
88.)Don’t)know)
89.)Refused)
)
Q)51b.)Of)the)[Q)49)Number])non:incented)heat)pump)water)heaters)[Q)49])>/=)55)gallons)
that)were)installed)in)nonresidential)locations,)what)brands)were)those?)[Q)49)Number)>)1)
say:)“Please)tell)me)how)many)were)of)each)brand])(DO)NOT)READ)LIST))
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1.) General)Electric)(“GE”))
2.) A.O.)Smith)
3.) American)
4.) Kenmore)
5.) Reliance)
6.) State)
7.) Stiebel)Eltron)
8.) U.S.)Craftmaster)
9.) Whirlpool)
10.)AirGenerate)
11.)Electrolux)
12.)Rheem)
13.)Bradford)White)
77.)Other)(specify):)_____________)
88.)Don’t)know)
89.)Refused)
)
HPWH&Sales&in&the&Future&
Q)52.) Compared)to)your)total)2014)sales)of)residential)HPWHs,)do)you)think)your)sales)in)the)
next)2)years)will…))(READ)LIST))
1.) Increase)significantly)
2.) Increase)somewhat)
3.) Remain)about)the)same)as)2014)
4.) Decrease)somewhat)
5.) Decrease)significantly)
88.)Don’t)know)
89.)Refused)
)
Q)53.) Why)do)you)say)that?)(DO)NOT)READ))
) (RECORD)ANSWER;)PROBE)WELL)))
88.)Don’t)know)
89.)Refused)
)
Q)54.) For)which)tank)sizes)do)you)expect)heat)pump)water)heater)sales)to)increase?)Do)you)
expect)an)increase)among)heat)pump)water)heaters)that)are…)(READ)AND)ACCEPT)
MULTIPLES))
1.) Less)than)55)gallons?)
2.) 55)gallons)or)greater?)
88.)Don’t)know)
89.)Refused)
)
Q)55.) For)which)tank)sizes)do)you)expect)heat)pump)water)heater)sales)to)decrease?)Do)you)
expect)a)decrease)among)heat)pump)water)heaters)that)are…)(READ)AND)ACCEPT)
MULTIPLES))
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1.) Less)than)55)gallons?)
2.) 55)gallons)or)greater?)
88.)Don’t)know)
89.)Refused)
)
HPWH)Customers)
Q)56.) Have)you)recommended))heat)pump)water)heaters)to)any)of)your)residential)
customers?)
1.) Yes))
2.) No)
88.)Don’t)know))
89.)Refused))
)
Q)57.) Why)have)you)not)recommended))heat)pump)water)heaters)to)any)of)your)residential)
customers?))[DO)NOT)READ.)PROBE)TO)CODE.)ACCEPT)MULTIPLE])
1.) Cost)
2.) Noise)
3.) Lack)of)interest)
4.) Installer)unfamiliar)with)the)technology))
5.) Familiar)but)lack)confidence)in)the)technology):)generally)
6.) Don’t)perform)well)enough)in)cold)climate)
7.) Another)technology)is)better)suited)to)customer)needs)
8.) Existing)water)heating)equipment)still)working)
77.)Other)(please)specify):)______________________)))))
88.)Don’t)know)
89.)Refused)
)
Q)58.) Do)you)plan)to)recommend)heat)pump)water)heater)s)to)your)residential)customers)
going)forward?))
1.) Yes)
2.) No)
3.) Maybe)
88.)Don’t)know)
89.)Refused)
)
Q)59.) Briefly,)what)advantages)do)you)think)heat)pump)water)heaters)offer?)[DO)NOT)READ,)
ACCEPT)MULTIPLE])
1.) More)efficient/lower)operating)costs)than)other)water)heating)types)
2.) Lower)installation)costs)than)other)water)heating)types)
3.) Better)setting)controls)
4.) Easy)to)operate)
5.) Longer)operating)life)than)other)water)heating)types)
6.) Reliability)
7.) Warranty)
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8.) Save)energy)
77.)Other)(specify):)___________)
88.)Don’t)know)
89.)Refused)
)
Q)60.) What)are)the)disadvantages)of)heat)pump)water)heaters?)[DO)NOT)READ,)ACCEPT)
MULTIPLE])
1.) None)
2.) High)cost)/)expensive)–)general)
3.) Poor)performance)–)general)
4.) Appearance)
5.) Installation)challenges))
6.) Hard)to)locate)/)place)units))
7.) Unfamiliar)technology)
8.) Reliability)
9.) Warranty)
10.)Don’t)work)well)in)cold)weather)
11.)Noise)
77.)Other)(specify):)___________)
88.)Don’t)know)
89.)Refused)
)
Q)61.) Have)you)faced)any)technical)challenges)with)installing))heat)pump)water)heaters)in)
residential)locations?)
1.) Yes)
2.) No))
88.)Don’t)know))
89.)Refused))
)
Q)62.) What)technical)installation)challenges)have)you)faced?)(DO)NOT)READ))
) (RECORD)ANSWER;)PROBE)WELL)))
88.)Don’t)know)
89.)Refused)
)
Marketing&and&Outreach&
Now)I)have)some)questions)about)your)company’s)marketing.)
Q)63.) About)what)percentage)of)your)heat)pump)water)heater)purchasers)came)to)you)in)an)
emergency)replacement)situation)–)where)their)water)heater)had)failed)and)they)required)a)
new)water)heater)immediately)–)and)what)percentage)came)to)you)to)replace)a)functional)
water)heater?)[PERCENTAGES)MUST)ADD)UP)TO)100%])
A.) Emergency)replacement)____%)
B.) Functional)replacement))____%)
C.) New)Construction)))))))))____%)
) 8888=Don’t)know) 9999=Refused)
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)
Q)64.) Has)the)percentage)of)your)heat)pump)water)heater)customers)purchasing)in)
emergency)replacement)situations)been)higher)in)the)past)12)months,)compared)to)years)
past?))
1.) Yes))
2.) No))
88.)Don’t)know))
89.)Refused)
)
Q)65.) About)what)percentage)of)your)heat)pump)water)heater)purchasers)came)to)you)
seeking)a)heat)pump)water)heater)specifically,)and)what)percentage)came)to)you)seeking)a)
water)heater)but)didn’t)specifically)request)a)bid)for)a)heat)pump)water)heater?)
[PERCENTAGES)MUST)ADD)UP)TO)100%])
A.) Asked)for)HPWH)____%)
B.) Didn’t)specifically)request)HPWH))____%)
) 8888=Don’t)know) 9999=Refused)
)
Q)66.) Has)the)percentage)specifically)asking)for))heat)pump)water)heaters)been)higher)in)the)
past)12)months,)compared)to)years)past?))
1.) Yes))
2.) No))
88.)Don’t)know))
89.)Refused)
)
Q)67.) What)types)of)HPWH)marketing,)if)any,)have)your)company)done)since)the)start)of)
2014?)[DO)NOT)READ,)ACCEPT)MULTIPLES])
1.) None)�)Skip)to)Q)70)
1.) Print)–)fliers,)brochures,)case)studies)or)other)marketing)collateral)
2.) Print)–)newspaper)ads)
3.) Print)–)magazine)ad/article)
4.) Print)–)direct)mail)outreach)
5.) Radio)
6.) TV)
7.) Online)advertising)or)Google)AdWords)
8.) Outdoor)advertising,)including)billboards)and)buses)
9.) Company)webpage)
10.)Social)media)
11.)Home/trade)shows)
12.)Door:to:door)marketing)and)neighborhood)canvasing)
13.)Phone)calls)
14.)Emails)
77.)Other)(specify):)____________________)
88.)Don�t)know))
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89.)Refused))
)
Q)68.) Which)of)these)marketing)methods)have)you)found)to)be)the)most)effective?)[DO)NOT)
READ;)ACCEPT)ONE])
1.) N/A)
2.) Print)–)fliers,)brochures,)case)studies)or)other)marketing)collateral)
3.) Print)–)newspaper)ads)
4.) Print)–)magazine)ad/article)
5.) Print)–)direct)mail)outreach)
6.) Radio)
7.) TV)
8.) Online)advertising)or)Google)AdWords)
9.) Outdoor)advertising,)including)billboards)and)buses)
10.)Company)webpage)
11.)Social)media)
12.)Home/trade)shows)
13.)Door:to:door)marketing)and)neighborhood)canvasing)
14.)Phone)calls)
15.)Emails)
77.)Other)(specify):)____________________)
88.)Don’t)know)
89.)Refused)
)
Q)69.) Who)does)your)company)target)in)its)marketing?)(DO)NOT)READ;)ACCEPT)MULTIPLES)))
) Record)TARGETS:)_______________)or) 8888=Don’t)know) 9999=Refused)
)
Q)70.) When)talking)with)a)customer)who)is)not)familiar)with)the)technology,)which)of)the)
following)marketing)tools)do)you)use?)[READ)AND)MARK)YES)OR)NO)FOR)EACH)ONE])
) & Yes& No& Don’t&


know& Refused&


a.) Marketing)materials)distributed)by)the)
Smart)Water)Heat)Initiative?)


1) 2) 88) 99)


b.) Marketing)materials)your)firm)created?) 1) 2) 88) 99)
c.) Marketing)materials)your)supplier)or)


manufacturer)created?)
1) 2) 88) 99)


d.) Show)them)a)display)unit?) 1) 2) 88) 99)
e.) Discuss)HPWHs)with)them?) 1) 2) 88) 99)
f.) Anything)else?)(SPECIFY))


____________________________________)
1) 2) 88) 99)


)
Customer&Purchase&Decision&
Q)71.) What)are)the)key)reasons)your)customers)are)interested)in)HPWHs?)[DO)NOT)READ;)
PROBE)TO)CODE;)MARK)ALL)THAT)APPLY])
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1.) To)replace)existing)unsatisfactory/failing)equipment)
2.) Energy)efficiency/lower)heating)costs/lower)energy)bills)
3.) Want)the)most)current)technology)
4.) To)add)water)heating)capacity)
5.) Improved)operational)settings)
6.) Available)rebates)
7.) Affordability)
77.)Other)(specify:)_________________________)
88.)Don’t)know)
89.)Refused)
)
Q)72.) What)are)the)primary)barriers)to)HPWH)sales)among)customers)that)are)aware)of)
them?)[DO)NOT)READ;)PROBE)TO)CODE;)MARK)ALL)THAT)APPLY])
1.) None)
2.) Size,)fitting)into)existing)spaces)
3.) Cost)too)high)
4.) Effectiveness)(general))
5.) Effectiveness)in)cold)weather)
6.) Noise)
7.) Maintenance)
8.) Rebates)unavailable)
9.) Don’t)understand)technology))
10.)Lack)of)interest)(reason)not)stated))
77.)Other)(specify:)______________________________)
88.)Don’t)know)
89.)Refused)
)
Q)73.) How)important)would)you)say)that)utility)rebates)are)to)residential)HPWH)sales?)
Would)you)say)they)are:))
1.) Extremely)important)
2.) Very)important)
3.) Somewhat)important)
4.) Not)very)important)
5.) Not)at)all)important)
6.) (Do)not)read))Rebates)not)available)in)my)service)areas)
88.)Don’t)know)
89.)Refused)
)
Q)74.) Is)financing)for)HPWHs)available)through)utilities)in)your)service)area?)))
1.) Yes)
2.) No)
88.)Don’t)know)
89.)Refused)
)
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Q)75.) How)important)would)you)say)that)this)utility)financing)is)to)residential)DHP)sales?)


Would)you)say)it)is…)(READ)LIST))


1.) Extremely)important)


2.) Very)important)


3.) Somewhat)important)


4.) Not)very)important)


5.) Not)at)all)important)


88.)Don’t)know)


89.)Refused)


)


Initiative&Services&
Q)76.) Earlier)you)said)that)no)one)from)your)company)had)attended)a)Contractor)Orientation)


session)on)HPWHs.)How)likely)do)you)think)it)is)that)you)will)have)someone)attend)in)the)next)


12)months?))Would)you)say)it)is:)


1.) Extremely)likely)


2.) Very)likely)


3.) Somewhat)likely)


4.) Not)very)likely)


5.) Not)at)all)likely)


88.)Don’t)know)


89.)Refused)


)


Q)77.) Why)are)staff)not)likely)to)attend)an)Orientation)session?)[DO)NOT)READ;)probe)to)


code;)mark)all)that)apply])


1.) Too)busy)


2.) Not)local)


3.) Not)needed)to)install)HPWHs)


4.) Received)information)from)manufacturer)or)distributor)


5.) Heard)orientation)not)useful)


6.) Low)customer)interest)in)HPWHs)


7.) Too)expensive/don’t)want)to)incur)costs)


77.)Other)1,)please)specify:______________________________)


78.)Other)2,)please)specify:______________________________)


88.)Don’t)know)


89.)Refused)


)


Q)78.) Have)you)visited)the)Smart)Water)Heat)website?)[Note:)the)address)is)


smartwaterheat.org])


1.) Yes))


2.) No))


88.)Don’t)know))


89.)Refused))


)


Q)79.) How)useful)did)you)find)the)website)information)to)be?)Would)you)say)it)was:)))
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1.) Extremely)useful)
2.) Very)useful)
3.) Somewhat)useful)
4.) Not)very)useful)
5.) Not)at)all)useful)
88.)Don’t)know)
89.)Refused)
)
Q)80.) Have)you)contacted)Smart)Water)Heat)staff?)
1.) Yes))
2.) No))
88.)Don’t)know))
89.)Refused))
)
Q)81.) Regarding)what)issues)or)questions?)[DO)NOT)READ;)probe)to)code;)mark)all)that)
apply])
1.) HPWH)equipment)eligibility)
2.) Utility)rebates)
3.) Marketing/promotional)assistance))
4.) Technical)installation/best)practices))
5.) Dissatisfied)customers)
6.) Poor)performing)water)heaters)
77.)Other)1,)please)specify:______________________________)
78.)Other)2,)please)specify:______________________________)
88.)Don’t)know)
89.)Refused)
)
Q)82.) How)responsive)was)the)Initiative)staff?)Would)you)say)they)were:))))) )
1.) Extremely)responsive)
2.) Very)responsive)
3.) Somewhat)responsive)
4.) Not)very)responsive)
5.) Not)at)all)responsive)
88.)Don’t)know)
89.)Refused)
)
Q)83.) Overall,)how)would)you)rate)your)level)of)satisfaction)with)the)heat)pump)water)heater)
Initiative?)Would)you)say)you)are:))
1.) Extremely)satisfied)
2.) Very)satisfied)
3.) Somewhat)satisfied)
4.) Not)very)satisfied)
5.) Not)at)all)satisfied)
88.)Don’t)know)
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89.)Refused)
)
Q)84.) Why)do)you)say)that?)(DO)NOT)READ))
) (RECORD)ANSWER;)PROBE)WELL)))
88.)Don’t)know)
89.)Refused)
)
Q)85.) Is)there)any)marketing)or)technical)support)that)the)Initiative)could)provide)that)might)
help)you)to)increase)the)number)of)HPWHs)you)sell?)[PROBE:])Specifically,)are)there)any)
resources)that)the)Initiative)could)provide?)
1.) Yes))
2.) No)
88.)Don’t)know)
89.)Refused)
)
Q)86.) What)support)or)resources)do)you)need?)(DO)NOT)READ))
) (RECORD)ANSWER;)PROBE)WELL)))
88.)Don’t)know)
89.)Refused)
) ) ) ) ) ) ) )
Q)87.) Would)you)like)to)offer)any)comments,)either)positive)or)negative,)about)the)Smart)
Water)Heat)Initiative)or)HPWH)technology?))
) (RECORD)ANSWER;)PROBE)WELL))
____________________________________________________________________________________________________________
____________________________________________________________________________________________________________
___________________________________________________________________________)
)
)
Thank)you)very)much)for)helping)us)with)this)important)study!)Have)a)good)day/evening.)
)
) )
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G.4 HPWH Market Actor In-depth Interview Guide 
)


Program)Characteristics)


First,)I’d)like)to)get)some)general)information)about)you)and)your)company.))


)


Q1.)Which)of)the)following)best)describes)your)employment)status?)Are)you:)


a.) A)company)owner)or)key)manager)


b.) An)employee)of)a)private)company)))


c.) A)contractor)to)a)private)company)))


d.) Other)(Specify))


)


Q2.)How)long)have)you)been)[selling/making])water)heaters,)in)general?)And)how)long)have)


you)been)[selling/making])heat)pump)water)heaters?))


)


Q3.)When)did)your)company)start)[selling/making])heat)pump)water)heaters?)


)


Q4.)(RETAILERS)&)DISTRIBUTORS))Considering)all)types)of)water)heaters,)which)brands)do)


you)stock?)


)


Q5.)(RETAILERS)&)DISTRIBUTORS))And)which)brands)and)models)of)heat)pump)water)heaters)


do)you)stock?)


)


Q6.)(RETAILERS)&)DISTRIBUTORS))Which)of)these)brands)meet)NEEA’s)Northern)Climate)


Specification,)either)Tier)1,Tier)2,)or)Tier)3?)[Probe)for)which)brands/models)meet)each)Tier])


)


Q7.)(RETAILERS)&)DISTRIBUTORS))About)what)percent)of)your)business)revenues)come)from)


heat)pump)water)heater)sales)and)installations)vs.)other)water)heaters?)And)overall?)


)


Q8.)(MANUFACTURERS))About)what)percent)of)your)business)revenues)comes)from)heat)


pump)water)heater)sales)vs.)all)other)water)heaters?)And)overall?)


)


Supply)(Manufacturers)SKIP)to)Marketing)Section))


Now)I)would)like)to)ask)you)a)few)questions)about)your)supply)of)heat)pump)water)heaters.)


)


Q9.)From)what)company)or)companies)do)you)source)your)heat)pump)water)heaters?))


)


Q10.) Does)your)company)maintain)a)stock)of)heat)pump)water)heaters,)or)do)you)always)


purchase)them)upon)receiving)an)order?)


IF)THEY)MAINTAIN)STOCK:)


a.) What)motivated)you)to)stock)heat)pump)water)heaters?)(PROBE)for)demand,)rebates,)


NEEA/utilities,)etc.))


b.) What)year)did)you)begin)stocking)heat)pump)water)heaters?))


c.) What)brands)and)models)do)you)keep)in)stock?))
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IF)THEY)DO)NOT)MAINTAIN)STOCK:)


d.) Why)don’t)you)stock)heat)pump)water)heaters?)


e.) What,)if)any,)impact)does)this)have)on)the)number)of)heat)pump)water)heaters)that)get)


installed,)in)emergency)replacement)situations)in)particular?)How)so?)


)


Q11.) What)changes,)if)any,)do)you)foresee)for)your)heat)pump)water)heater)stocking)


practices)in)the)near:)or)mid:term)(2)to)5)years)?))


)


Q12.) Do)you)have)a)sense)for)the)percentage)of)your)heat)pump)water)heater)sales)that)are)


going)into)new)residential)homes,)versus)retrofits)in)existing)homes?)(If)YES,)get)estimates))


)


Q13.) Do)you)have)any)problems)getting)the)heat)pump)water)heaters)you)need)from)the)


companies)you)work)with?)(If)YES)get)details))


)


Marketing)


Now)let’s)discuss)your)marketing)activities.))


)


Q14.) How)does)your)company)currently)market)heat)pump)water)heaters)for)the)residential)


market?)(IF)NECESSARY:)For)instance,)do)you)have)info)in)building)trade)publications,)have)


info)on)a)website,)or)use)social)media)or)newspaper/radio/TV)advertising,)or)trade)shows?))


Anything)else?)


a.) (If)NO)marketing))Why)do)you)choose)not)to)market)heat)pump)water)heaters)for)


households?)


)


Q15.) Who)do)you)consider)your)primary)target)markets)for)heat)pump)water)heaters?)For)


instance,)do)you)focus)on)general)households)or)specific)demographics,)new)homebuilders,)


home)remodelers,)realtors)or)other)groups?)


)


Q16.) And)what)are)your)key)marketing)messages?)(PROBE)on)energy)savings,)more)control)


over)settings,)desire)for)improved)technology,)bill)savings,)rebates,)etc.))


)


Q17.) (RETAILERS))For)your)homeowner)customers,)what)messages)or)information)is)most)


persuasive)in)getting)them)to)purchase)a)heat)pump)water)heater?))


)


Q18.) Is)your)marketing)any)different)in)the)Pacific)Northwest)than)the)rest)of)the)country?))


a.) If)YES:)How)is)it)different,)and)why)is)this?))


b.) (IF)NEEDED))Has)NEEA)influenced)your)marketing)efforts)in)any)way?)(PROBE)to)see)if)


more)marketing)focused)in)NW)due)to)rebates,)if)focusing)more)on)specific)home)types,)new)


messages,)etc.))


)


Q19.) In)the)past)year,)have)you)changed)your)marketing)for)heat)pump)water)heaters)in)any)


way?))


a.) IF)YES:)What)changes)have)you)made?)(Probe)for)messaging,)channels)and)amounts))


b.) Why)did)you)make)these)changes?)







Northwest)HPWH)Initiative)MPER)#1)


) ) Evergreen)Economics):)Page)121))


)
Q20.) Have)there)been)any)times)when)NEEA’s)and/or)a)utility’s)heat)pump)water)heater)
messaging)or)marketing)efforts)have)conflicted)with)your)company’s)marketing?))
a.) If)YES:)What)was)done)to)resolve)the)issue?))
)
Q21.) What)types)of)marketing)support,)if)any,)have)you)received)from)NEEA’s)Initiative?)
(PROBE)on)ad)templates,)sales)fact)sheets,)signage,)website)or)publication)content,)co:op)ad)
funding,)other))
a.) Are)there)any)types)of)support)you)would)like)going)forward?)(If)YES:)Get)details)and)
probe)for)how)it)will)be)useful)to)the)respondent))
)
Q22.) Do)you)have)any)recommendations)for)NEEA)or)the)Northwest)utilities)regarding)how)
best)to)market)heat)pump)water)heaters)to)homeowners?)
Marketing)
)
Q23.) What)are)your)most)popular)heat)pump)water)heater)models)in)the)Northwest?))
a.) Why)are)these)sales)highest?)[Probe)for)rebate)amount,)brand)recognition,)physical)
characteristics)including)volume,)etc.])
)
Q24.) What)impact)have)NEEA’s)efforts)in)the)Northwest)had)on)your)sales)of)residential)heat)
pump)water)heaters)in)the)past)year?))
a.) Have)NEEA’s)efforts)affected)the)types)–)for)example)the)design)or)size)–)of)heat)pump)
water)heaters)that)you)[manufacture/sell]?)How)so?)
b.) Have)NEEA’s)efforts)affected)the)number)of)heat)pump)water)heaters)that)you)
[manufacture/sell]?)How)so?)(PROBE)for)numerical)estimates))
)
Q25.) How)do)you)expect)the)expiration)of)federal)tax)credits)to)influence)your)heat)pump)
water)heater)business?))
)
Q26.) What)are)your)expectations)regarding)your)company’s)overall)heat)pump)water)heater)
sales)volume)or)market)share)in)the)Northwest)in)2015?)
a.) How)about)in)the)next)3)years?)
b.) How)much)does)this)depend)on)the)availability)of)utility)incentives?)
c.) Do)you)think)that)your)company)will)be)able)to)keep)up)with)market:demand)for)heat)
pump)water)heaters?)
)
HPWH)Pricing)
)
Q27.) (NOT)MANUFACTURERS))In)the)past)2)years,)have)there)been)any)changes)in)the)prices)
that)you)pay)to)obtain)your)heat)pump)water)heaters?)
If)YES:)
a.) How)have)prices)increased)or)decreased,)and)for)which)models)(get)details)on)percentage)
changes)?))
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b.) Why)have)these)prices)have)increased/decreased)(PROBE)on)changing)


manufacturer/materials)costs,)bulk)purchase)discounts,)improved)features,)etc.)?)


)


Q28.) (MANUFACTURERS))In)the)past)2)years,)have)the)prices)you)charge)to)heat)pump)


water)heater)distributers)and)retailers)changed)in)any)way?)


If)YES:)


a.) How)have)prices)increased)or)decreased,)and)for)which)models)(get)details)on)percentage)


changes)?))


b.) Why)have)these)prices)have)increased/decreased)(PROBE)on)changing)


manufacturer/materials)costs,)strategic)product)positioning,)bulk)purchase)discounts,)


improved)features,)etc.)?)


)


Q29.) In)the)past)2)years,)have)the)prices)paid)by)residential)customers)for)heat)pump)water)


heaters)changed)in)any)way?)


If)YES:)


a.) How)have)prices)increased)or)decreased,)and)for)which)models)(get)details)on)percentage)


changes)?))


b.) Why)have)these)prices)have)increased/decreased)(PROBE)on)changing)


manufacturer/materials)costs,)strategic)product)positioning,)bulk)purchase)discounts,)


improved)features,)etc.)?)


)


Q30.) Do)you)think)prices)that)residential)customers)pay)for)heat)pump)water)heaters)will)


increase)or)decrease)in)the)next)two)years?)(PROBE)for)percentage)increase/decrease))And)


how)about)five)years?)


a.) Why)do)you)say)that?)(PROBE)on)specific)tiers)and)potential)reasons:)changing)


manufacturer)costs,)supply)chain)changes,)etc.))


)


Q31.) What)is)the)average)installation)price)charged)by)installers?))


a.) Do)you)have)any)concerns)about)installation)prices)charged)by)contractors?)(Probe)for)too)


high)or)variable)price;)to)see)if)NEEA/utility)rebates)are)being)“captured”)by)installers;)too)few)


installers;)other)issues))


b.) Do)you)think)the)price)for)heat)pump)water)heater)installations)will)increase)or)decrease)


in)the)next)two)years?)(PROBE)for)percent)increase/decrease))And)how)about)five)years?)


)


Interaction)with)Other)Market)Actors)


Now)let’s)talk)about)the)contractors)that)install)heat)pump)water)heaters.))


)


Q32.) Do)you)have)any)concerns)about)how)your)heat)pump)water)heaters)are)being)


installed?))


a.) If)YES:)get)details)on)known)or)potential)issues,)prevalence,)if)related)to)plumbers)and/or)


HVAC)contractors.))


)


Q33.) (FOR)DISTRIBUTORS)AND)MANUFACTURERS))What)technical)training)do)you)provide)


to)installers?))
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)
Q34.) Are)there)any)technical)issues)that)installers)have)more)difficulties)with?))
)
Q35.) (FOR)DISTRIBUTORS)AND)MANUFACTURERS))Do)you)also)rely)on)contractors)to)
promote)your)HPWHs?))
a.) If)YES:)How)do)you)work)with)contractors,)to)ensure)that)they)use)appropriate)messaging)
to)households?)))
)
Q36.) (MANUFACTURERS))How)do)you)work)with)Northwest)distributors)to)promote)your)
heat)pump)water)heaters?)(PROBE)to)see)if)co:funding)advertising,)teaming)on)technical)
training)to)installers,)just)sending)them)product)literature)to)distribute,)other.))
a.) How)many)distributors)are)you)working)with?)Which)ones?)
b.) Are)you)trying)to)get)additional)distributors)to)carry)your)products?))
c.) Have)you)had)any)challenges)working)with)specific)distributors?)(If)YES)get)details))
)
Q37.) (DISTRIBUTORS))How)is)it)going)working)with)the)manufacturers)that)sell)to)you?))
a.) What)is)working)well?))
b.) What)could)be)improved?))
c.) Have)you)had)any)challenges)working)with)specific)manufacturers?)(If)YES)get)details))
)
Q38.) (FOR)DISTRIBUTORS)AND)MANUFACTURERS))Do)you)work)with)any)Northwest)
retailers)to)promote)heat)pump)water)heaters?))
IF)YES,)or)have)worked)with)retailers)in)past)(adjust)questions)for)past)experience):)
a.) Which)retailers)do)you)work)with?))
b.) How)do)you)work)with)these)retailers?)(Probe)to)see)if)coordinating)discounts/rebates,)co:
funding)advertising,)giving)them)technical)sales)training,)etc.))
c.) Have)you)had)any)challenges)working)with)specific)retailers)to)promote)your)heat)pump)
water)heaters?)(If)YES)get)details))
IF)NO:)
d.) Is)there)any)particular)reason)why)your)company)doesn’t)work)with)retailers)on)heat)
pump)water)heaters?)))
)
Q39.) (RETAILERS))Do)you)source)heat)pump)water)heaters)directly)from)manufacturers,)or)
do)you)go)through)distributors?)
)
Q40.) (RETAILERS)SOURCING)DIRECTLY)FROM)MANUFACTURERS))How)is)it)going)working)
with)the)manufacturers)that)sell)to)you?))
a.) What)is)working)well?))
b.) What)could)be)improved?))
c.) Have)you)had)any)challenges)working)with)specific)manufacturers?)(If)YES)get)details))
)
Q41.) (RETAILERS)SOURCING)FROM)DISTRIBUTORS))How)is)it)going)working)with)the)
distributors)that)sell)to)you?))
a.) What)is)working)well?))
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b.) What)could)be)improved?))


c.) Have)you)had)any)challenges)working)with)specific)distributors?)(If)YES)get)details))


Interactions)with)NEEA)and)CLEAResult)


)


Q42.) What)interactions)have)you)had)with)NEEA)or)its)implementation)contractor,)


CLEAResult,)in)the)past)year?)(Get)name)of)primary)contact)if)they)are)unsure)of)affiliation)))


)


Q43.) How)has)this)coordination)helped)your)efforts)in)the)heat)pump)water)heater)market?)


)


Q44.) Thinking)of)2014)only,)did)you)have)any)challenges)working)with)these)organizations?)


(PROBE)on)rebates)eligibility,)NEEA/CLEAResult)delivery,)training)or)marketing)issues)))


)


Q45.) How)has)NEEA’s)Initiative)influenced)your)view)of)the)heat)pump)water)heater)market)


in)the)Northwest,)if)at)all?)))))


)


Q46.) Do)you)plan)to)assist)the)Initiative)in)any)way)in)2015?)(Probe)on)technology)training,)


marketing,)funding,)etc.))


)


Q47.) Overall,)how)satisfied)would)you)say)you)are)working)with)NEEA)and)CLEAResult?)


Would)you)say)you)are:)


a.) Extremely)satisfied)


b.) Very)satisfied)


c.) Somewhat)satisfied)


d.) Not)very)satisfied)


e.) Not)at)all)satisfied)


)


Q48.) Why)do)you)say)that?)


)


Barriers)and)Challenges)


We’re)almost)done)and)I’d)like)to)get)your)feedback)on)challenges)for)HPWHs…))


)


Q49.) What)are)the)most)common)consumer)barriers)to)purchasing)heat)pump)water)


heaters?)(PROBE)on)new)technology)concerns,)lack)of)familiar)brands,)local)codes,)capital)


costs,)install)time/costs,)availability)for)emergency)replacement)))


)


Q50.) Are)there)any)consumer)segments)that)are)most)amenable)to)purchasing)heat)pump)


water)heaters?)Any)segments)that)are)particularly)resistant?)


)


Q51.) Have)you)had)any)consumers)call)you)after)an)installation)and)need)assistance)with)


their)water)heater?)(If)YES)get)details))


a.) Was)their)situation)resolved?)How)so?)


)


Q52.) What)are)the)main)technological)challenges)associated)with)the)installation)and)use)of)


heat)pump)water)heaters?)
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a.) What)impacts)do)these)challenges)have,)both)in)terms)of)demand)and)ease)of)installation)
and)use?)
)
Q53.) (MANUFACTURERS))What)are)the)main)the)main)manufacturing)challenges)associated)
with)producing)heat)pump)water)heaters?)
a.) What)impacts)do)these)challenges)have?)(PROBE)on)price,)availability,)quality)assurance,)
etc.))
)
Q54.) Have)any)of)your)heat)pump)water)heaters)been)returned)due)to)technical)failures?))
a.) If)YES:)Get)details)(percentage)and)typical)models,)reasons))
)
Q55.) Do)you)think)heat)pump)water)heaters)will)gain)acceptance)in)emergency)replacement)
situations?)Why)or)why)not?)
a.) Are)there)any)ways)that)NEEA)or)utilities)could)increase)the)rate)at)which)heat)pump)
water)heaters)are)selected)in)emergency)replacement)situations?)How?)
)
Future)Expectations)
Let’s)finish)by)talking)about)the)future)potential)for)heat)pump)water)heaters.)))
)
Q56.) What)technological)trends)are)you)seeing)with)heat)pump)water)heaters?))
a.) Are)there)any)new)developments)with)heat)pump)water)heaters)in)cold)climate)
applications?))
b.) (MANUFACTURERS))Is)your)company)considering)or)planning)to)make)future)models)that)
meet)the)more)rigorous)Northern)Climate)Specification)Tier(s)?)Why)is)that?)(PROBE)for)
return)on)investment,)timeframe))
)
Q57.) What)do)you)think)will)be)the)impact)of)upcoming)federal)standards)that)will)prohibit)
installations)of)electric)resistance)water)heaters)55)gallons)or)larger?)(IF)NEEDED:)Starting)in)
2015,)consumers)will)not)be)able)to)purchase)electric)resistance)water)heaters)that)are)above)
55)gallons)in)size))
a.) How)is)your)firm)planning)for)this?)
)
Q58.) Are)homeowners)aware)of)the)standard?))
a.) (If)NO))What)will)be)their)reaction)when)they)try)to)purchase)a)large)electric)resistance)
water)heater,)either)in)an)emergency)replacement)situation)or)as)a)planned)upgrade?)
)
Q59.) Thinking)of)homeowners)who)want)or)need)to)purchase)a)high:capacity)electric)water)
heater)after)the)standard)is)in)effect)–)do)they)have)any)other)options)besides)purchasing)a)
heat)pump)water)heater?)Like)what?)[PROBE)for)on:demand)water)heaters,)sizing)down,)and)
purchasing)two)or)more)small)water)heaters)to)supply)their)needs])
a.) If)OTHER)OPTIONS)AVAILABLE:)Thinking)about)these)options,)how)often)do)you)expect)
consumers)who)require)55)gallon)or)more)equivalent)hot)water)capacity)to)opt)for)HPWH)
technologies)to)fulfill)their)water)heating)needs?)))
)
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Q60.) Will)the)federal)standard)have)any)effect)on)the)smaller)volume)electric)water)heater)
market?)What)effect?))
a.) How)is)your)firm)planning)for)this?)
)
Q61.) Are)residential)heat)pump)water)heaters)a)high)priority)market)for)your)company?))
)
Q62.) What)are)the)fastest)growing)market)segments)for)heat)pump)water)heaters,)such)as)
new)residential)construction,)major)remodels,)upgrades)during)home)sales,)manufactured)
housing,)etc.?)
)
Is)there)anything)else)that)you)think)would)be)important)for)us)to)know)regarding)heat)pump)
water)heaters,)NEEA,)the)Smart)Water)Heat)program,)or)anything)else?)
)
Thank)you)VERY)MUCH)for)your)time!)
)
)


)


)  
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Appendix H: Urban/Rural Markets Definitions 


 
2003 Rural-Urban Continuum Codes 


Code Description 


Urban Counties:  


1 Counties in metro areas of 1 million population or more 


2 Counties in metro areas of 250,000 to 1 million population 


3 Counties in metro areas of fewer than 250,000 population 


Higher-Density Rural Counties:  


4 Urban population of 20,000 or more, adjacent to a metro area 


5 Urban population of 20,000 or more, not adjacent to a metro 
area 


6 Urban population of 2,500 to 19,999, adjacent to a metro area 


Lower-Density Rural Counties:  


7 Urban population of 2,500 to 19,999, not adjacent to a metro 
area 


8 Completely rural or less than 2,500 urban population, adjacent 
to a metro area 


9 Completely rural or less than 2,500 urban population, not 
adjacent to a metro area 


 
) )
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E   EXECUTIVE SUMMARY 


E.1  PROJECT HISTORY 


The Northwest Energy Efficiency Alliance (NEEA) launched its first residential lighting market 
initiative in 1997 to advance awareness and use of energy-efficient compact fluorescent lamps 
(CFLs) and compact fluorescent light fixtures among Northwest consumers. NEEA designed the 
project to address CFL market barriers including high first cost; lack of product availability; lack 
of consumer awareness; incompatibility of CFLs with existing fixtures, dimmers, timers and 
photocells; performance problems; poor aesthetics of energy-efficient lighting products; and 
consumer dislike of fluorescent technologies. The project provided financial incentives to 
manufacturers as well as retailer education, branding, marketing and mass advertising. 
 
Over the next decade, NEEA’s residential lighting market interventions evolved along with the 
changing market. At various times throughout its evolution, NEEA’s consumer lighting project 
provided salesperson training, advertising and marketing support (including cooperative 
marketing), and upstream incentives to support sales of high-quality, low-priced CFLs. In 2006 
and 2007, NEEA’s upstream promotions excluded large do-it-yourself chains and wholesale 
clubs from participating and instead emphasized non-traditional CFL distribution channels (such 
as drug and grocery stores) and stores in rural areas.  
 
In 2007 alone, participating retail chains sold approximately 1.8 million Energy Star CFLs 
through NEEA’s promotions and total regional sales of Energy Star CFLs exceeded 18 million. 
NEEA concluded that additional support of the Northwest residential lighting market was no 
longer necessary and ceased its active market interventions in early 2008. Several other energy-
efficiency program sponsors continued to offer CFL incentives in the region, and NEEA has 
continued its residential lighting market tracking efforts. 
 
E.2 STUDY OVERVIEW 


The 2013–2014 Residential Lighting Long-Term Market Tracking Study focused on two key 
goals: 


1. To enable NEEA to continue monitoring Northwest residential lighting market progress 
by tracking market metrics that were included in NEEA’s prior residential lighting market 
tracking studies; and 


2. To incorporate additional research objectives based on input from NEEA staff. 
 
To support these goals, the study has 11 objectives, including: 


1. Characterize stocking (availability/diversity) and pricing for CFLs, light-emitting diode 
(LED) lamps and incandescent lamps in Northwest retail stores. 


2. Explore the relationship between lamp sales and stocking practices. 
3. Assess Northwest consumer awareness of CFLs; purchase, installation, and storage rates; 


perceptions of CFLs; and motivations for recent CFL purchases, as well as consumer 
familiarity with emerging lighting technologies and related regulations. 
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4. Understand attitudes and expectations of lamp supplier representatives 
(retailers/manufacturers) regarding future Northwest sales trends for CFLs, LED lamps, 
and incandescent lamps (particularly with regard to perceived effects of the Energy 
Independence and Security Act of 2007 [EISA]). 


5. Evaluate current “price paid” methods and assumptions. 
6. Evaluate key inputs to NEEA’s Alliance Cost Effectiveness (ACE) model and baseline 


assumptions.  
7. Obtain a more complete picture of the Northwest residential lighting market (beyond 


CFLs). 
8. Better understand stocking and sales of EISA-qualifying versus non-qualifying lamps. 
9. Characterize lighting marketing materials in Northwest retail stores.  
10. Better understand drivers of customer decision-making regarding lamp purchases and 


influences on those decisions.  
11. Better understand NEEA partner activities for consumer research on lighting 


knowledge/preferences and purchasing motivations. 
 
To address the objectives above, the 2013–2014 study included six core tasks. These tasks 
included: 


1. An assessment of regional CFL sales (data for which CLEAResult gathers on behalf of 
NEEA) 


2. A review and assessment of inputs to NEEA’s ACE Model 
3. Shelf surveys in Northwest retail stores that sell replacement lamps  
4. Computer-aided telephone interviews with Northwest consumers 
5. In-depth telephone interviews with residential lighting program managers at utilities 


serving Northwest customers  
6. In-depth telephone interviews with representatives of lighting suppliers (manufacturers’ 


representatives and representatives of retail stores)  
 
E.3 CONCLUSIONS 


Study results suggest the following conclusions: 
1. Northwest residential Energy Star CFL sales declined slightly between 2012 and 2013, 


but it is unclear whether sales will continue to decrease.  
2. Big box stores continue to dominate the region’s residential Energy Star CFL sales. 
3. Consumers may be shifting some of their focus away from CFLs and toward other lamp 


technologies. 
4. Incandescent lamps still dominate retail store inventories in terms of stock volume but 


their retail presence is declining, while halogen lamps and, to a lesser extent, LED lamps 
are on the rise. 


5. EISA's effects are becoming increasingly prominent in the region's retail stores with most 
lamps meeting EISA standards in the two lumen categories first affected by EISA (1490–
2600 lumens and 1050–1489 lumens), but consumer awareness of the legislation is only 
moderate.  
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6. Lamp model diversity declined for incandescent lamps and increased for halogen lamps 
between 2012 and 2013. 


7. The presence of LED lamps increased in the Northwest between 2012 and 2013, and this 
trend is likely to continue. 


8. The average price of general purpose CFLs increased slightly, while the average price of 
specialty CFLs declined slightly between 2012 and 2013. 


9. Promotional materials for replacement lamps continue to focus mainly on CFLs, and 
promotional materials for LED lamps are becoming more common in Northwest retail 
stores.  


10. Promotional messaging for replacement lamps in Northwest retail stores largely focuses 
on energy savings, money savings, and long lamp life. 


11. Regional stakeholders have conducted little research on consumer lighting knowledge, 
preferences, and purchasing motivations, and such research may be necessary to continue 
pushing consumers toward energy-efficient lamp choices. 
 
 


E.4 RECOMMENDATIONS 


Based on the conclusions described above, we recommend the following: 
 


1. Continued residential replacement lamp market tracking. NEEA should consider 
continuing its current market tracking efforts for residential replacement lamps. This is 
particularly important as the lighting market continues to evolve rapidly, and will help 
NEEA address one of its primary objectives in “[obtaining] a more complete picture of 
residential lighting market beyond CFLs” (study objective 6). Furthermore, NEEA has 
conducted one of the longest market tracking studies on residential lighting for any region 
in the U.S., which makes these research efforts valuable not only for regional 
stakeholders, but also a broader audience of stakeholders beyond the region.   
 


2. Consistent and concise regional messaging for energy-efficient lamps. NEEA should 
consider working with energy-efficiency program sponsors in the region as well as lamp 
manufacturers and retailers to develop consistent and concise region-wide messaging to 
support CFL and LED replacement lamp sales. More than half of the utility program 
representatives who participated in the interviews said that it would be beneficial if NEEA 
could provide support with messaging and outreach for CFLs and/or LED lamps. NEEA 
is uniquely positioned to offer broad, regional support, by helping to reinforce the key 
messages of energy savings and long lamp life in a consistent manner. 
 


3. Educational efforts in rural areas. Related to recommendation number two above, 
NEEA should consider resuming its focus on rural areas with regard to educational and 
promotional efforts for energy-efficient lighting. Rural consumers in the Northwest 
typically have few (if any) local big box stores where they can shop for energy-efficient 
lamps, and are therefore less likely to be exposed to promotional materials regarding these 
products. These efforts may be particularly important going forward as the presence of 
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LED lamps and EISA-qualifying incandescent lamps in retail stores increases, which will 
present consumers with more lamp choices and potentially more confusion regarding 
those choices. Utility representatives from rural utilities also mentioned the importance of 
expanding outreach efforts in rural stores as a means of influencing rural consumers to 
purchase CFLs and LED lamps. 
 


4. Further research regarding consumer knowledge, preferences, and purchasing 
motivations. NEEA should consider conducting further and more extensive research to 
understand consumer knowledge, preferences, and purchasing motivations for 
replacement lamps. This will enable the development of more effective marketing 
messages to support energy-efficient lamp sales, and will enable NEEA to more 
effectively address objective 10 of its residential lighting market tracking efforts (“better 
understand drivers of customer decision-making regarding lamp purchases and influences 
on those decisions”). 
 


5. Expanded lamp sales tracking efforts. NEEA should consider incorporating additional 
lamp types into its sales data tracking efforts. Given the uncertain future of CFL sales 
(including a possible leveling off or decline), the increasing impacts of EISA over time, 
and increasing market presence of LED lamps, expanding sales tracking efforts beyond 
CFLs would provide NEEA with a more complete picture of the Northwest market for 
replacement lamps. As the market share of LED lamps continues to grow, tracking sales 
of LED lamps will become more important. Furthermore, tracking sales of incandescent 
and halogen lamps, in addition to CFLs and LED lamps, would also enable NEEA to 
estimate the share of the Northwest lighting market comprised by more energy-efficient 
alternatives and gain a better understanding of the overall lighting market in the 
Northwest (again in support of study objective 6 referenced above).  
 


6. Tracking of key specialty lamp styles. NEEA should consider supporting additional 
tracking and analysis of specialty CFL pricing at a finer level of detail for key specialty 
lamp styles, such as reflector, globe, and candelabra styles. As noted in Chapter 2, there 
are at least 9 different styles of specialty CFLs. Furthermore, lamp manufacturer and 
retailer representatives cited average prices for specialty CFLs ranging from $0.75 to 
$20.00 per lamp, which suggests a wide range of prices across a number specialty CFL 
styles. It is difficult to compare specialty lamps as a single category across lamp 
technologies, since specialty styles and lamp prices vary considerably by lamp 
technology. Disaggregating specialty CFL lamp styles would enable NEEA to make more 
analogous and accurate comparisons of various specialty lamp styles available to 
residential consumers in the Northwest across lamp technologies.  
 


7. Tracking CFL prices based on stock-weighted average pricing. Because the CFL 
“price paid” assumptions used in prior long-term market tracking studies have not been 
supported empirically, NEEA should consider relying on stock-weighted CFL pricing 
data obtained from shelf survey research to determine average pricing for CFLs. Stock-
weighted CFL prices are comprehensive and verifiable. 
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8. Updating the list of stores that sell replacement lamps in the Northwest. NEEA 
should consider supporting additional research to update its list of stores in the Northwest 
that sell replacement lamps. A contractor compiled this list for NEEA nearly 10 years 
ago, and it is likely that the number of retail stores that sell replacement lamps as well as 
the distribution of stores by store type has changed. An updated list of stores would yield 
more accurate storefront weights, and, in turn, more accurate shelf survey results. 
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1 INTRODUCTION 


The Northwest Energy Efficiency Alliance (NEEA) residential lighting market initiative started 
in 1997 to advance awareness and use of energy-efficient compact fluorescent lamps (CFLs) and 
compact fluorescent light fixtures among Northwest consumers. Over the next decade, NEEA’s 
residential lighting market interventions evolved along with the changing market. At various 
times throughout its evolution, NEEA’s consumer lighting project provided salesperson training, 
advertising and marketing support (including cooperative marketing), and upstream incentives to 
support sales of high-quality, low-priced CFLs. In early 2008, NEEA concluded that additional 
support of the Northwest residential lighting market was no longer necessary and ceased its 
active market interventions. Several other energy-efficiency program sponsors continued to offer 
CFL incentives in the region, and NEEA has continued its residential lighting market tracking 
efforts.  
 
This Long-Term Market Tracking (LTMT) report represents DNV GL’s (formerly DNV KEMA 
and KEMA, Inc.) tenth assessment of the Northwest residential lighting market for NEEA. DNV 
GL has conducted residential lighting evaluations and market research studies for NEEA on 
roughly an annual basis since 2005—most recently the 2012–2013 Northwest Residential 
Lighting Tracking and Monitoring Study in June, 2013.1  
 
1.1 PROJECT OVERVIEW 


NEEA launched its first residential lighting market initiative in 1997 to advance awareness and 
use of energy-efficient compact fluorescent lamps (CFLs) and compact fluorescent light fixtures 
among Northwest consumers. NEEA designed the project to address CFL market barriers 
including high first cost; lack of product availability; lack of consumer awareness; 
incompatibility of CFLs with existing fixtures, dimmers, timers and photocells; performance 
problems; poor aesthetics of energy-efficient lighting products; and consumer dislike of 
fluorescent technologies. The project provided financial incentives to manufacturers as well as 
retailer education, branding, marketing and mass advertising. 
 
During the late 1990s, the number of lamps and fixtures that qualified for inclusion in NEEA’s 
initiatives expanded. As a result, NEEA staff wanted to ensure adequate market support at the 
retail level, so the project strategy evolved from targeting manufacturers to retailers in 2000. The 
project provided retailers with salesperson training as well as advertising and marketing support 
to encourage Energy Star CFL promotion and marketplace acceptance.  
  
In response to market data suggesting consumer dissatisfaction with CFL performance, the 
project shifted its focus in 2004 toward achieving improvements in CFL quality and consumer 
acceptance. The project provided cooperative marketing opportunities and field services to 
retailers to promote Energy Star products and coordinated financial incentive offerings for these 
products. The project also coordinated with national efforts such as Energy Star’s Change a 


                                                 
1  DNV KEMA 2013 and KEMA, Inc., 2005–2012. Please refer to Appendix A (References) for complete citations. 
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Light, Change the World campaign and the lighting quality research conducted by the Program 
for Evaluation and Analysis of Residential Lighting (PEARL). Finally, the project supported 
advancement of new lighting technologies (e.g., dimmable/reflector CFLs) and efforts to 
encourage proper disposal of broken or burned-out CFLs. 
 
In 2005, the project coordinated a regional manufacturer buydown promotion to reduce the 
market price of CFLs in the region and to establish promotional distribution channels for moving 
high-quality, low-priced CFLs into the market. The promotion provided broad geographic sales 
coverage (including rural markets) and included numerous distribution channels (grocery, drug, 
small hardware, mass merchandise, and do-it-yourself (DIY) stores as well as wholesale clubs).  
 
NEEA expanded upon the success of the project in 2005 by coordinating similar promotions in 
2006 and 2007 with a focus on consumers who had had limited access to high-quality, low-priced 
CFLs as well as those who had never purchased CFLs. The 2006 and 2007 promotions 
emphasized non-traditional CFL distribution channels (such as drug and grocery stores) and rural 
areas, and excluded large do-it-yourself chains and wholesale clubs from participating. 
 
In 2007 alone, participating retail chains sold approximately 1.8 million Energy Star CFLs 
through NEEA’s promotions and total regional sales of Energy Star CFLs exceeded 18 million 
lamps. NEEA concluded that additional support of the Northwest lighting market was no longer 
necessary and ceased its active interventions in the market in early 2008. Several other energy-
efficiency program sponsors continued to offer CFL incentives in the region, and NEEA has 
continued its residential lighting market tracking efforts. 
 
1.2 STUDY OVERVIEW 


To help NEEA understand long-term market trends, each residential lighting market tracking 
study assesses the state of the Northwest market and compares it to previous years’ results. To 
support comparability of results from year to year–essential for a tracking study–many of the 
study’s goals and objectives have remained similar over time.  
 
Overall, there are 11 objectives for the 2013–2014 study–ten ongoing objectives, and a new 
objective for the current study: 


1. Characterize stocking (availability/diversity) and pricing for CFLs, light-emitting diode 
(LED) lamps and incandescent lamps in Northwest retail stores. 


2. Explore the relationship between actual sales and stocking practices (new objective for 
the 2013–2014 study period). 


3. Assess Northwest consumer awareness of CFLs; purchase, installation, and storage rates; 
perceptions of CFLs; and motivations for recent CFL purchases, and consumer familiarity 
with emerging lighting technologies and related regulations. 


4. Understand attitudes and expectations of lamp supplier representatives 
(retailers/manufacturers) regarding future Northwest sales trends for CFLs, LED lamps, 
and in-candescent lamps (particularly with regard to perceived effects of the Energy 
Independence and Security Act of 2007 [EISA]). 
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5. Evaluate current “price paid” methods and assumptions (note that NEEA also added this 
objective during the 2012–2013 study period). 


6. Evaluate key inputs to NEEA’s Alliance Cost Effectiveness (ACE) model and baseline 
assumptions.  


7. Obtain a more complete picture of residential lighting market (beyond CFLs). 
8. Better understand stocking and sales of EISA-qualifying versus non-qualifying lamps. 
9. Characterize lighting marketing materials in Northwest retail stores.  
10. Better understand drivers of customer decision-making regarding lamp purchases and 


influences on those decisions.  
11. Better understand NEEA partner activities for consumer research on lighting 


knowledge/preferences and purchasing motivations. 
 
To address the objectives above, the 2013–2014 study included seven core tasks. These tasks 
include an assessment of regional CFL sales, a review and assessment of inputs to NEEA’s 
Alliance Cost Effectiveness (ACE) Model, an assessment of the current “price paid” methods and 
assumptions (including regression analyses to better understand the relationship between CFL 
sales and stock in the Northwest), and the four data collection activities shown below in Table 1.  
 


Table 1 
Data Collection Activities, 2013–2014 Northwest Residential Lighting Long-Term Market 


Tracking Study 
Data 
Collection 
Activity Method 


Sample Frame 
Source Sample Design Overview 


Number of 
Completes 


Data  
Collection 
Dates 


Retail  
Store Shelf 
Surveys 


In-store  
surveys 


List of stores  
provided by  
Portland Energy 
Conservation Inc. 
(now CLEAResult) 


Stratification across geographic  
regions, store categories (national 
chain, regional chain, independent), 
and store types 


96 retail stores* 


December 
2013–
January 
2014 


Consumer 
Surveys 


Computer-
aided  
telephone 
interviews 


List of Northwest zip 
codes from U.S.  
Census Bureau  


Stratification by state and geographic 
region (urban versus rural) as defined 
by the U.S. Department of Agriculture  
Economic Research Service’s Rural 
Urban Continuum Codes (RUCC);  
explicit inclusion of respondents taking 
survey from landlines and cell phones 


1,007 consumers March –
April 2014 


Utility  
Program 
Manager  
Interviews 


In-depth 
telephone 
interviews 


List of utility contacts 
provided by NEEA 
and updated by DNV  
GL staff 


Attempted census of the 10 large and 
investor-owned utilities; even allocation 
of remaining sample points between 
medium-sized and small utilities 


19 utility program 
managers 


April–June 
2014 


Lighting  
Supplier  
Interviews 


In-depth 
telephone 
interviews 


List of manufacturers 
and retailers provided 
by CLEAResult 


Attempted census of major lamp  
manufacturers and corporate  
representatives (lighting buyers) of 
national, regional, and local retail 
chains that serve the Northwest market 


16 suppliers (11 
manufacturer 
representatives; 
5 retailer 
representatives) 


April–June 
2014 


* Includes 76 shelf surveys conducted throughout the region under contract with NEEA and an additional 20 surveys 
conducted in Oregon under contract with Energy Trust of Oregon. This report includes results from all 96 surveys. 
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1.3 REPORT ORGANIZATION 


The 2013–2014 Northwest Residential Lighting Long-Term Tracking Study is organized into 
eight chapters. Chapters two through six provide details on the methods employed in the research 
and data collection efforts conducted as part of the study and provide an overview of key results. 
The remaining chapters summarize the key findings and present conclusions and 
recommendations.  
 
Report chapters include the following:  


• Chapter 2 describes the approach to and results of DNV GL’s assessment of the 
residential CFL sales data that CLEAResult gathers for NEEA. 


• Chapter 3 provides an overview of the method and results of shelf surveys conducted by 
field researchers in retail stores throughout the Northwest. 


• Chapter 4 summarizes the methodology for and results of telephone surveys with 
consumers throughout the Northwest. 


• Chapter 5 describes the approach to and results of interviews with residential lighting 
program managers at utilities serving Northwest customers. 


• Chapter 6 reviews the approach to and results of interviews with representatives of lamp 
manufacturing firms and corporate representatives of retail stores that sell lamps to 
Northwest consumers. 


• Chapter 7 highlights key findings across the previous chapters organized by the eleven 
study objectives. 


• Chapter 8 summarizes the conclusions and recommendations based on study findings. 
 
The report also includes six appendices: 


• Appendix A includes the bibliography for this study.  
• Appendix B provides the data collection instruments for the research efforts described in 


Table 1 above.  
• Appendix C provides additional information regarding the methods utilized to conduct the 


lighting retail store shelf surveys as well as a more detailed discussion of findings from 
the shelf survey analyses.  


• Appendix D provides additional information regarding the methods utilized to conduct 
the consumer telephone surveys as well as a more detailed discussion of findings from 
survey analyses.   


• Appendix E is a memorandum describing DNV GL’s review and assessment of inputs to 
NEEA’s ACE model for residential lighting.  


• Appendix F is a memorandum describing the consumer survey sampling methodology. 
• Appendix G provides the consumer telephone survey banner tables.  
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2 CFL SALES ASSESSMENT 


This chapter provides an overview of Northwest Energy Star CFL sales from 2001 through 2013. 
The chapter also presents more recent CFL sales information by lamp type (general purpose 
versus specialty CFLs)2 as well as a review of regional sales of CFLs discounted by energy-
efficiency program sponsors. Note that for the purposes of this report, the general purpose CFL 
category includes spiral CFLs and A-lamps and the specialty category includes all other CFL 
types. Also note that the CFL sales data do not support analyses by urban versus rural geographic 
classifications. 
 
2.1 REGIONAL SALES 


As described in prior Northwest residential lighting market tracking studies, NEEA’s 
implementation contractors have tracked Energy Star CFL sales throughout the region for more 
than a decade.3 The current method relies upon reports of actual CFL sales through several major 
retail channels in the Northwest, reports from local utilities and other energy-efficiency program 
sponsors, and (to a limited extent) extrapolation of these data to retailers representing the 
Northwest region.4 In 2010, NEEA’s contractor, Fluid Market Strategies (now CLEAResult), 
increased the proportion of tracked sales versus extrapolated sales in their sales database and also 
began tracking specialty CFL sales as a fraction of total CFL sales in the region. In 2011, Fluid 
Market Strategies further increased the proportion of tracked sales versus extrapolated sales in the 
region. In early 2012, Fluid Market Strategies also adjusted its regional Energy Star CFL sales 
estimates for 2010 downward from 19,025,888 to 18,248,040 CFLs.5  
 
Figure 1 shows Energy Star CFL sales for the region broken down by CFLs sold with incentives 
provided by energy-efficiency program sponsors (“incentive sales”) versus the portion comprised 
by non-incentive sales for each year. Total Energy Star CFL sales declined by approximately 2 
percent between 2012 and 2013, with nearly 16.1 million CFLs sold in 2013 (16,096,979) 
compared to nearly 16.4 million CFLs sold in 2012 (16,369,341). CFLs sold with energy-
efficiency program incentives represented 59% of total Energy Star CFL sales in the region in 
2013 (compared to 51% in 2012). The total number of CFLs sold with energy-efficiency program 
incentives increased by 14% from 2012 to 2013, but the number sold without incentives declined 
by 18% during the same timeframe. This is a shift from the 4% increase in non-incentive sales 
between 2011 and 2012. Non-incentive CFL sales in the Northwest remain below 2006 levels.  
                                                 
2  General purpose CFLs include non-dimmable, single wattage spiral and A-lamp CFLs; specialty CFLs include 


dimmable and three-way spiral and A-lamp CFL as well as reflector, globe, and candelabra style CFLs. Other 
less common specialty CFL lamp styles include tube and circline styles.  


3  Note that because tracking methods have improved over time, it is likely that annual estimates from earlier years 
tracked a smaller proportion of the overall Northwest CFL sales than estimates for later years. 


4  In 2013, note that approximately 19 percent of total regional CFL sales (including Energy Star and non-Energy 
Star sales) were based on extrapolations rather than actual sales data.  


5  The majority of adjustments to 2010 sales were in the mass merchandise channel with additional (negligible) 
changes in the small hardware channel. 
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Figure 1 


Estimated Northwest Energy Star CFL Sales, 2001-2013 


 
Sources: PECI, 2006; Fluid Market Strategies, 2007–2013; CLEAResult, 2014.  
Total annual Energy Star CFL sales are: 2001n=5,979,890; 2002n=4,195,880; 2003n=4,171,552; 2004n=5,097,690; 
2005n=6,832,478; 2006n=10,751,906; 2007n=18,157,300; 2008n=24,710,098; 2009n=18,177,678; 
2010n=18,248,040; 2011n=15,442,628; 2012n=16,369,341; 2013n=16,096,979. 
 
 
2.2 SALES BY CFL TYPE 


NEEA’s sales data collection contractor also tracked the proportion of total Energy Star CFL 
sales that were general purpose (spirals and A-lamps) versus specialty CFLs (all other CFL 
types). Between 2012 and 2013, regional sales of Energy Star general purpose CFLs declined by 
6% overall, and regional sales of specialty Energy Star CFLs increased by 9% overall.6  The 
proportion of regional Energy Star CFL sales comprised by general purpose and specialty CFLs 
changed modestly between 2012 and 2013, with specialty CFLs comprising 28% of total Energy 
Star CFL sales in 2012 and 31% in 2013.  
 
2.3 INCENTIVE CFL SALES 


During 2013, there were numerous CFL incentive programs available to residential electric utility 
customers throughout the Northwest. The sections below provide an overview of the larger of 
these programs and summarize changes over time in incentive program sales.  
 
2.3.1 Utility Programs 
This section reviews the 2013 residential lighting incentive programs operated by the Bonneville 
Power Administration (BPA), Puget Sound Energy, Seattle City Light, NorthWestern Energy, 
and Snohomish County Public Utility District. 
                                                 
6 General purpose CFL sales decline from 11,819,518 lamps in 2012 to 11,157,560 lamps in 2013, and specialty 
CFLs increased from 4,549,823 in 2012 to 4,939,419 in 2013. 
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Simple Steps, Smart Savings Program (Bonneville Power Administration) 
The BPA’s Simple Steps, Smart Savings residential lighting incentive program started in 2010 
and is targeted at all residential customers in the service territories of utilities participating in the 
Simple Steps program. As such, the 2013 program was far-reaching and included nearly 50 utility 
participants throughout the Northwest in 2013. In 2013, the BPA spent approximately $2 million 
on the Simple Steps program (compared to approximately $1 million in 2012). 
 
Simple Steps is an upstream lighting program with incentives delivered to manufacturers (or in 
some cases, directly to lamp retailers7) that produce program-qualifying products. If participating 
utilities have enough residential lighting program budget available, they have the ability to 
completely fund their participation in Simple Steps without any financial assistance from the 
BPA. However, many of the participating utilities are small or medium-sized utilities and lack the 
ability to completely self-fund their participation in Simple Steps; in these cases, the BPA 
provides additional funding for a given program year. 
 
The Simple Steps program is designed to incorporate any number of lighting products, and in 
2013, the program included Energy Star CFLs, CFL fixtures, LED replacement lamps, and LED 
fixtures.8 Both general purpose and specialty CFLs and LED lamps were included in the program 
in 2013. Incentives for general purpose CFLs were capped at $0.50 per lamp and for specialty 
CFLs, the cap was $2.00 per lamp. The cap for LED replacement lamps was $3.00 per lamp in 
2013. 
 
Puget Sound Energy Lighting Program  
Puget Sound Energy’s (PSE) residential lighting program began as an instant discount (upstream 
rebate) program in the mid-2000s and had a budget of $14.5 million in 2013 (compared to 12.6 
million in 2012). Like BPA’s Simple Steps program, PSE’s residential lighting program is an 
upstream program that offers instant discounts to consumers in retail partner stores. Depending 
on the agreement that PSE has with its retail partners, incentives may go to participating 
manufacturers or directly to retailers.  
 
PSE’s program includes general purpose and specialty Energy Star CFL replacement lamps.9 
Since 2011, PSE has also provided incentives for Energy Star LED replacement lamps and 
fixtures. Among the LED styles included in the program are select reflectors, omni-directional 
and directional A-lamps, globe lamps, and candelabra lamps. PSE capped incentives for general 
purpose CFLs at $2.25 per lamp and for specialty CFLs the cap was $4 per lamp in 2013. The 
incentive caps for LED lamps were $7 for A-lamps and $8 for all other lamp styles. Each lamp 
type also had a base level incentive that was lower than these incentive caps (this applies to CFLs 
and LED lamps). To receive the maximum allowed incentive for a given lamp type, the 


                                                 
7  Depending on the agreement that BPA has with its retailers, incentives may also go directly to retailers rather 


than manufacturers. A few large retail chains have made this arrangement with BPA. 
8    LED replacement lamps and fixtures were included in the Simple Steps program as of the second quarter of 2013. 
9  PSE discontinued incentives for CFL fixtures at the end of 2013. 
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manufacturer or retail partner must also agree to promote the lamp (e.g., provide promotional 
signage and/or buy end-cap space). 
 
Twist & Save! Lighting Program (Seattle City Light) 
Seattle City Light’s Twist & Save! Program is an instant discount (upstream) program that 
provides incentives participating manufacturers or large chain retailers. This program has been in 
place since 2007 and includes general purpose and specialty Energy Star CFL replacement lamps 
and Energy Star compact fluorescent fixtures. The projected lighting budget for Seattle City 
Light’s Twist & Save! program is $3.8 million for 2014 (the 2013 budget was $2.6 million; 2012 
program budget information was not available). 
 
Since January of 2013, the program also included Energy Star LED replacement lamps and 
fixtures. Seattle City Light provides incentives for general purpose LED A-lamps as well as 
specialty LED lamps. Incentives averaged between $1.45 and $1.50 per lamp for general purpose 
CFLs and between $2 and $3 per lamp for specialty CFLs. For LED lamps, the incentives varied 
by wattage equivalencies for general purpose A-lamps ($4 incentive for 40 watt equivalent A-
lamps, $5 for 60 watt equivalent A-lamps, and $6 for A-lamps greater than 60 watt equivalent). 
Incentives for reflector LED lamps ranged from $5 to $10 during 2013, but Seattle City Light 
gradually decreased the incentive amounts during 2013 as the cost of these lamps dropped. 
 
Other Programs 
In addition to the major residential lighting programs mentioned above, there were some 
additional lighting programs run by some of the large utilities and IOUs during 2013. These 
include: 


• NorthWestern Energy: NorthWestern Energy was a Simple Steps participant in 2013, 
but they also ran their own CFL coupon program. The utility worked with over 100 retail 
partners to target rural customers in Montana who are not served by Simple Steps. In most 
cases, customers served by the CFL coupon program live too far from Simple Steps retail 
partner stores to participate in the Simple Steps program. For these customers, 
NorthWestern Energy mailed coupons worth up to $2 for any Energy Star CFL (although 
the coupon value cannot exceed the price for each package of lamps). Participating 
customers could then redeem the coupons at retail stores that do not participate in Simple 
Steps and received an instant rebate at the store. 


• Snohomish County Public Utility District (SnoPUD): SnoPUD participates in the 
Simple Steps program but also partnered with a third party to provide additional 
residential lighting incentives through an upstream program. This program offered 
incentives on general purpose and specialty Energy Star CFLs ($0.50-$1.00 per lamp 
incentive for general purpose CFLs and $0.50-$2.00 for specialty CFLs). The program 
also offered incentives on Energy Star LED lamps ($3.00-$6.00 per lamp incentive). 
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2.3.2 Incentive Program Sales 
The number of Energy Star CFLs sold with utility incentives in the Northwest increased from 8.2 
million in 2012 to 9.4 million in 2013 (an increase of 14%; see Figure 2). During this timeframe, 
there was some change in the proportion of incentive sales comprised by big box stores versus 
non- big box stores.10 In 2013, big box stores accounted for approximately 91% of total regional 
incentive CFLs compared to 88% in 2012. In spite of this shift of incentive sales away from non- 
big box stores, 2010 continues to represent a low-point in terms of the proportion of sales through 
non- big box channels at only 6% of total regional sales. 
 


Figure 2 
Tracked Northwest Promotional Energy Star CFL Sales by Store Category, 2007-2013 


 
Source: Fluid Market Strategies, 2007–2013; CLEAResult 2014. 
Number of promotional CFLs tracked by store category: 2007 n=4,868,350; 2008 n=5,811,229; 2009 n=4,827,010; 
2010 n=5,766,284; 2011 n=7,905,992, 2012 n=8,204,346, 2013 n=9,377,523.  
Data excludes sales through Lighting Specialty stores (≤1% of promotional sales per year). 


                                                 
10 Throughout this report, the term “big box” refers to Do-It-Yourself (DIY), mass merchandise, and membership 
club stores, and “non- big box” refers to drug and grocery and hardware stores. 
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3 SHELF SURVEYS  


This section of the report focuses on the lighting retailer shelf surveys and includes a brief 
description of the methodology and presentation of key findings from survey data analysis. It 
provides results for the most recent phase of shelf surveys (conducted in late 2013/early 201411) 
and, where possible, compares current findings to results from similar surveys conducted in 2006 
and annually between 2008 and 2012. Appendix B provides the data collection instrument used 
for the 2013 shelf surveys, and Appendix C provides more detailed results including tables and 
(where possible) comparisons with prior years broken down by region and store category.  
 
3.1 APPROACH 


Field researchers visited 96 lighting retail stores in the Northwest region during December 2013 
and January 2014. Researchers performed a comprehensive inventory of all CFLs, incandescent 
lamps, halogen lamps, LED lamps, and 4-foot T-8 and T-12 fluorescent tube lamps available to 
consumers in each store.  
 
The 96 completed shelf surveys include 76 conducted throughout the region for NEEA and an 
additional 20 conducted in Oregon for Energy Trust of Oregon during the same timeframe. As 
shown in Table 2, researchers stratified the sample stores by store type and geographic sector 
(urban versus rural) and sampled proportionally to the distribution of stores in the Northwest 
region. Note that there are no stores in the sample in the rural wholesale club category, as there 
are no stores in this category in the sample frame (population of approximately 2,500 stores).12   
 


Table 2 
Lighting Retailer Shelf Survey Completes by Store Type and Geographic Sector, 2013-14 


Store Type  


Number of Stores Percentage of Stores 


Urban Rural Overall Urban Rural Overall 
Wholesale Club 6 0 6 100% 0% 6% 
Do-It-Yourself 11 2 13 85% 15% 14% 
Drug and Grocery 25 3 28 89% 11% 29% 
Mass Merchandise 18 4 22 82% 18% 23% 
Small Hardware 23 4 27 85% 15% 28% 
Overall 83 13 96 86% 14% 100% 


 
Analysts calculated sample expansion weights by strata and applied them to each sample retailer 
such that findings presented in this section represent the population of lighting retailers in the 
region that sell residential replacement lamps (as approximated by a 2006 database compiled by 


                                                 
11  For consistency with prior study periods, we refer to the shelf surveys conducted in late 2013/early 2014 as the 


“2013 shelf surveys” throughout the report. 
12  Analysts used the same sample frame for the 2013-14 study as used in previous years, which is a list of retail 


stores in the Northwest compiled for NEEA by PECI, Inc. in the mid-2000s. 
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PECI).13 For results on CFL prices throughout the region, we also applied shelf stocking weights 
based on the absolute counts of lamps in retail stores for 2013 and 2014 results only.   
 
3.2 RESULTS 


The shelf surveys collect data on lamp availability, diversity and pricing as well as on the various 
types of promotional materials for replacement lamps on display in Northwest retail stores.  
 
3.2.1 Lamp Availability 
The shelf surveys enable assessment of CFL availability over time (between 2006 and 2013) in 
terms of the percentage of Northwest stores carrying different lamp technologies and the 
percentage of total lamp stock comprised by each technology.  
 
Percent of Stores  
Since 2006, shelf survey researchers have collected data regarding the presence or absence of 
CFLs in Northwest retail stores. As in previous years, nearly all of the stores visited by shelf 
survey researchers stocked CFLs in 2013 (99%). There was a decline in the percentage of stores 
stocking specialty CFLs between 2012 and 2013 (from 96% to 91% of stores). There was little 
change in the percentage of stores carrying general purpose CFLs (97% of stores in 2013 and 
96% in 2012). 
 
In addition to collecting data on CFLs, the 2012 and 2013 shelf surveys collected data on 
incandescent, halogen, and LED lamps. Results suggest that: 
• In 2013, 99% of stores stocked incandescent lamps. As described above for general purpose 


CFLs, there was little change between years in the percentage of stores incandescent lamps 
between 2012 and 2013.  


• The percentage of stores carrying specialty CFLs declined from 96% in 2012 to 91% in 2013. 
• The percentage of stores stocking halogen lamps increased slightly from 91% in 2012 to 94% 


in 2013. 
• The percentage of Northwest retail stores stocking LED lamps increased by more than a third 


between 2012 and 2013–from 62% to 83% of stores. In this same timeframe: 
o The percentage of big box stores stocking LED lamps decreased slightly (from 71% to 


68% of stores).  
o Among non-big box stores, the percentage of stores carrying LED lamps increased 


from 59% to 88% of stores. 
• Geographically, the largest change in both rural and urban areas was in the percentage of 


stores stocking specialty LED lamps. In rural areas, this percentage increased from 48% to 
75% between 2012 and 2013 and was driven largely by stores in the non- big box category. In 
urban areas, the percentage of stores stocking LED lamps increased from 64% to 85%. and 
was also driven by an increase in non- big box stores.  


 


                                                 
13 See Table 15 in Appendix C for the retail shelf survey sample expansion weights. 
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Percent of Lamps Stocked  
The percentage of total lamps observed in retail stores is an indicator of the relative availability 
of different lamp types (general purpose and specialty CFLs as well as incandescent, halogen, 
and LED lamps). Based on these data, results suggest that: 


• Incandescent lamps continue to dominate retail store inventories overall, although their 
share of total lamp stock has declined overall between 2012 and 2013 (from 61% of all 
lamps stocked in the region’s retail stores to 50%). 


• The proportion of halogen lamp stock grew from 12% of all lamps stocked in 2012 to 
21% of lamps stocked in 2013. 


• The share of LED lamp stock doubled from 2% of all lamps in 2012 to 4% of lamps 
stocked in 2013. 


• The proportion of CFLs stocked remained the same in both 2012 and 2013 (CFLs 
accounted for 24% of all lamps stocked in both years). The proportion of general purpose 
and specialty CFLs was also the same in both years at 18% and 6%, respectively. 


• Changes in rural and urban areas were similar for incandescent and halogen lamps. The 
proportion of CFL stock declined slightly in urban stores from 25% to 24% and grew in 
rural stores from 21% to 27%. LED lamp stock more than doubled in urban stores from 
2% of all lamps stocked to 5% of lamps stocked, but remained the same in both years in 
rural stores at 2% of lamps stocked. 


• Rural big box stores and non- big box stores displayed the largest changes in lamp 
stocking patterns between 2012 and 2013. In particular, rural non- big box stores 
experienced a decline in incandescent and halogen lamp share (combined) from 78% of 
all lamps stocked in 2012 to 72% in 2013. In rural big box stores incandescent and 
halogen lamp share dropped from 74% to 70%. CFL share increased during the same 
timeframe from 21% to 26% in rural non- big box stores and 26% to 30% in rural big box 
stores. 


 
Availability of EISA-Qualified Lamps 
The U.S. Congress passed the Energy Independence and Security Act (EISA) in 2007. EISA 
requires that general purpose incandescent lamps meet minimum efficacy standards that 
traditional general purpose incandescent lamps14 cannot meet, effectively pushing the most 
inefficient lamps out of the market. As shown in Table 3, the EISA standards phased in 
gradually; on January 1, 2012, the legislation prohibited the manufacture and importation of 
general purpose incandescent lamps above 72 watts with light output in the 1490 to 2600 lumen 
range (referred to as “high brightness” throughout this report), beginning the phase-out of many 
traditional 100 watt incandescent lamps. After this date, it was illegal to manufacture or import 
                                                 
14  The sections of this report referring to general purpose incandescent lamps (or “MSB incandescent a-lamps”) 


utilize the EISA definition of a general purpose incandescent lamp, which states that this term refers to “a 
standard incandescent or halogen type lamp that – 1) is intended for general service applications; 2) has a 
medium screw base; has a lumen range of not less than 310 lumens and not more than 2,600 lumens; and 3) is 
capable of being operated at a voltage range at least partially within 110 and 130 volts” (H.R. 6--110th Congress, 
2007). EISA also includes separate efficiency standards for reflector and modified spectrum lamps as well as a 
list of lamp types that are excluded from regulation. This report focuses on general purpose lamps only, excluding 
reflector, modified spectrum, and other EISA exemptions.  
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lamps that did not meet the standard, but retailers are allowed to sell through their existing stock. 
As of January 1, 2014, standards for all four wattage and lumen categories were in effect. 


 
Table 3 


Summary of EISA Efficiency Standards 


EISA 
Effective 
Dates 


Incandescent 
Lamp  


Wattage  
(Watts) 


Typical  
Incandescent 
Light Output 


(Lumens) 


Typical  
Incandescent 


Efficacy  
(Lumens/Watt) 


EISA  
Replacement 


Wattage  
(Watts) 


EISA Light 
Output Ranges  


(Lumens) 


EISA  
Minimum 
Efficacy  
Ranges 


(Lumens/Watt) 
1/1/2012 100 W 1690 lm 17 lm/W 72 W 1490-2600 lm 21-36 lm/W 


1/1/2013 75 W 1170 lm 16 lm/W 53 W 1050-1489 lm 20-28 lm/W 


1/1/2014 60 W 840 lm 14 lm/W 43 W 750-1049 lm 17-24 lm/W 


1/1/2014 40 W 490 lm 12 lm/W 29 W 310-749 lm 11-26 lm/W 


Source: U.S. EPA, 2011. 
 
The percentages in this section of the report focus only on MSB incandescent A-lamps (including 
halogen technologies). This section excludes non-incandescent technologies from the analyses so 
as not to skew the overall results (because nearly all general purpose CFLs and LED lamps meet 
EISA standards). The report classifies lamps that meet the EISA efficiency standards at the times 
field staff conducted shelf surveys as “Meets EISA Standard.” All other MSB incandescent A-
lamps within these lumen ranges fall into the “Does Not Meet EISA” category. This report 
section categorizes the lumen ranges presented in Table 3 above as follows: 


• High Brightness. This incandescent/halogen lamp category refers to medium screw-base 
(MSB) incandescent A-lamps with light output between 1490 and 2600 lumens, 
equivalent to the light output of many traditional 100 watt incandescent lamps. Lamps in 
this lumen range that meet the EISA standard have wattages of 72 or below. Lamps in this 
lumen range that do not meet the standard exceed 72 watts. The phase-out for lamps in 
this brightness category began on January 1, 2012. 


• Medium High Brightness. This lamp category refers to MSB incandescent A-lamps with 
light output between 1050 and 1489 lumens, equivalent to the light output of many 
traditional 75 watt incandescent lamps. Lamps in this lumen range that meet the EISA 
standard have wattages of 53 or below. Lamps in this lumen range that do not meet the 
standard exceed 53 watts. The phase-out for lamps in this brightness category began on 
January 1, 2013. 


• Medium Low Brightness. This category refers to MSB incandescent A-lamps with light 
output between 750 and 1049 lumens, equivalent to the light output of many traditional 
60 watt incandescent lamps. Lamps in this lumen range that meet the EISA standard have 
wattages of 43 or below. Lamps in this lumen range that do not meet the standard exceed 
43 watts. The phase-out for lamps in this brightness category began on January 1, 2014. 


• Low Brightness. This lamp category refers to MSB incandescent A-lamps with light 
output between 310 and 749 lumens, equivalent to the light output of many traditional 40 
watt incandescent lamps. Lamps in this lumen range that meet the EISA standard 
wattages of 29 or below. Lamps in this lumen range that do not meet the standard exceed 
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29 watts. The phase-out for lamps in this brightness category began at the same time as 
for lamps in the Medium Low Brightness category (on January 1, 2014). 


 
Note that the standards for medium low brightness MSB A-lamps (750 to 1049 lumens) and low 
brightness MSB A-lamps (310 to 749 lumens) did not go into effect until January 1 2014–thus, 
field researchers were in retail stores before and after this standard went into effect. 
 
High Brightness MSB Incandescent A-Lamps (1490-2600 lumens). During the lighting retailer 
shelf surveys, field researchers gathered information that enables classification of all MSB 
incandescent A-lamps as either meeting or not meeting the EISA standard relevant to their lumen 
output. This report presents results for lamps at all four lumen bins affected by EISA, starting 
with those affected by the first phase (as of January 1, 2012). For lamps in this lumen range, 
results suggest that:  


• While more than a third of these lamps did not meet the relevant EISA standard at the 
time field staff conducted the 2012 shelf surveys (late 2012/early 2013), 98% of the lamps 
in this category met the standard at the time of the 2013 shelf surveys (late 2013/early 
2014). Thus, the number of lamps meeting the standard increased to nearly all affected 
lamps between 2012 and 2013. 


• All high brightness MSB incandescent A-lamps met the standard in urban and rural big 
box stores in 2013. The percentage of these lamps that met the standard in rural non- big 
box stores increased from 23% in 2012 to 99% in 2013.  


 
Medium High Brightness MSB Incandescent A-Lamps (1050-1489 lumens). The standard for 
medium high brightness (1050–1489 lumens) MSB incandescent A-lamps went into effect on 
January 1, 2013. The light output of lamps in this range is typically considered to be equivalent to 
that of a traditional 75 watt incandescent lamp. Results suggest that: 


• While only 12% of lamps in this category in Northwest retail stores met the relevant 
EISA standard at the time of the 2012 shelf surveys, 62% of these lamps met the standard 
at the time of the 2013 shelf surveys. 


• The percentage of lamps that met the relevant EISA standard was highest in rural big box 
stores (98% of medium high brightness MSB incandescent A-lamps stocked in these 
stores) and lowest in urban big box stores (47% of lamps).  


 
Medium Low Brightness and Low Brightness MSB Incandescent A-Lamps. For lamps in 
both lumen bins affected by EISA as of January 1, 2014–medium low brightness (750-1049 
lumens) and low brightness (310-749 lumens) MSB incandescent A-lamps–20% of all medium 
low brightness lamps and 22% of all low brightness lamps stocked in Northwest retail stores met 
the EISA standard in 2013 .  
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3.2.2 Lamp Diversity 
The analysis team examined lamp diversity in terms of the average number of lamp models15 
available per store.16 These data are available for general purpose and specialty CFL models 
available by store category over time (2006 through 2013). Within the 2012 and 2013 results, 
data are also available on the average number of lamp models by technology (general purpose 
CFLs, specialty CFLs, incandescent, halogen, and LED lamps) and geography (urban versus rural 
stores). 
 
Average Number of CFL Models over Time 
Results on lamp diversity over time suggest that: 


• The average number of CFL models per store remained roughly the same between years 
(37 models per store in 2012 and 38 models per store in 2013. 


o The average number of general purpose and specialty CFL models per store 
remained the same between 2012 and 2013 at 21 and 17 models per store, 
respectively.17  


• The average number of CFL models stocked per big box store declined slightly from 42 
models per store in 2012 to 39 in 2013, while the average number of CFL models stocked 
per non- big box store increased slightly from 37 to 38 per store.  


o There were minimal noteworthy changes between 2012 and 2013 in terms of 
model number diversity when analyzing the average number of general purpose 
and specialty CFL model numbers per store in big box and non- big box stores. 
Only specialty CFLs had an increase in the number of models per store in non- big 
box stores from 14 in 2012 to 16 in 2013 


o The average number of specialty CFL models stocked per big box store has 
dropped annually since 2009 (from 27 in 2009 down to 22 models in 2013).  


o The average number of specialty CFL models stocked per non- big box store has 
increased annually since 2011 (from 12 in 2011 to 16 in 2013). 


 
Average Number of Lamp Models per Store by Technology 
Results on changes in lamp diversity between 2012 and 2013 by technology suggest the 
following: 


• The average number of LED, general purpose, and specialty CFL lamp models per store 
remained the same between 2012 and 2013.  


                                                 
15 The number of lamp models in a given store refers to the number of unique lamp packages in that store. See 
Section C3 in Appendix C for further details.  
16 See Section C3 in Appendix C in for a detailed description of the methodology used to calculate unique lamp 
models. 
17 There was an almost negligible increase in average number of CFL models per store (among all CFLs) from 37 to 
38 models per store. The average number of general purpose and specialty CFL models per store increased by less 
than 0.5 models per store (remaining effectively the same between years), but when these categories are combined 
together to include all CFLs, there is an increase from 37 to 38 models per store due to rounding. 
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• With respect to incandescent and halogen lamp model diversity, the average number of 
incandescent lamp models declined from 65 to 59 per store and the average number of 
halogen lamp models increased from 20 to 27 per store. 


• Big box stores had the greatest change incandescent and halogen lamp model diversity 
with incandescent lamp models declining from 70 to 60 per store and halogen lamp 
models increasing from 17 to 27 per store (these changes may be due to the effects of 
EISA). There were minimal changes in lamp model diversity for LED, general purpose, 
and specialty CFLs in both big box and non- big box stores. 


• Rural stores had the greatest changes in model number diversity for all lamp technologies, 
while urban stores experienced minimal changes except for a decline in the number of 
incandescent lamp models per store and an increase in the number of halogen lamp 
models per store (as was the trend in the overall market). While specialty CFL lamp 
models increased from 17 to 21 per rural store, the number of LED lamps models per 
rural store declined from 8 to 4. 


• The average number of incandescent lamp models declined and the average number of 
halogen lamp models increased in urban and rural big box stores as well as urban and 
rural non- big box stores. The average number incandescent lamp models in urban big 
box stores declined from 73 per store in 2012 to 64 per store in 2013, and from 41 per 
store in rural big box stores in 2012 to 33 per store in 2013. As for non- big box stores, 
the average number of incandescent lamps models per store declined from 60 in urban 
stores in 2012 to 57 in 2013, and from 81 in rural stores in 2012 to 70 in 2013. With 
respect to halogen lamp models, the average increased from 19 per urban big box store in 
2012 to 30 in 2013, and from 6 per rural big box store in 2012 to 9 in 2013. Halogen lamp 
model diversity increased from 18 per urban non- big box store in 2012 to 25 in 2013, and 
from 31 per rural non- big box store in 2012 to 33 in 2013. 


• With respect to LED lamp model diversity, the average number of models in urban non- 
big box stores grew from 2 to 5 while the average number of models in rural non- big box 
stores decline from 9 to 5. 


• Specialty CFL lamp model diversity increased in rural non- big box stores from 18 
models per store to 24. 


 
3.2.3 Average Shelf Price per CFL 
 
Results on the average shelf price per CFL in 2012 and 2013 suggest the following: 
 


• The average shelf price per CFL increased by 2%, overall, between 2012 and 2013 to 
$4.44 per lamp. 


• There was a 5% increase in the average shelf price of general purpose CFLs overall 
(increasing to $3.60 per lamp, overall, in 2013), but a 2% decline in the average price per 
specialty CFL (decreasing to $6.75 per lamp in 2013). 


• When analyzing CFL prices by store category (big box versus non- big box stores), the 
biggest change between 2012 and 2013 occurred among specialty CFLs in big box stores, 
which declined 4% to $5.12 per lamp in 2013. 
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• The average shelf price for a CFL (across both CFL types) increased by 3% in urban 
stores between years (to $4.33 per lamp in 2013, but declined in rural stores by 2% (to 
$5.25 in 2013). The increase in average CFL prices in urban stores was largely driven by 
an increase in the average price of a general purpose CFL, which rose 6% to $3.55 per 
lamp in urban stores in 2013. The decline in average CFL prices in rural stores was driven 
primarily by a decrease in the average price of a general purpose CFL, which declined 4% 
to $4.03 in rural stores in 2013. 


 
3.2.4 Fluorescent Tube Lamps 
Since the 2012 shelf surveys, field researchers gathered data on 4-foot fluorescent tube lamps–
including both T8 and T12 technologies–during the lighting retail store shelf surveys.  
 
Fluorescent Tube Lamp Availability 
Analysts examined fluorescent tube lamp availability in terms of the percentage of Northwest 
retail stores that stock these lamps as well as the percentage of total fluorescent tube lamps 
stocked by lamp type (T8 or T12). Results suggest that: 


• There was a decline in the percent of stores stocking both lamp types; T12 lamps were 
stocked in 50% of stores in 2012 and T8 lamps were stocked in 41% of stores. 


• T12 lamps are available in a greater proportion of Northwest retail stores than the more 
energy-efficient T8 lamps (47% of stores versus 32%, respectively).  


• A higher percentage of big box stores carried T12 and T8 lamps than non- big box stores 
in both 2013 and 2012. While there was an decline in the percent of stores stocking T12 
and T8 lamps overall, the percentage of big box stores stocking T12 and T8 lamps 
increased between 2012 and 2013, growing from 70% to 75% for T12 lamps and from 47 
to 53% for T8 lamps.  


• The percentage of non- big box stores stocking T12 lamps declined from 44 to 37%, and 
the percentage stocking of T8 lamps declined from 39 to 26%. 


• A greater percentage of rural stores stocked fluorescent T12 and T8 tube lamps in 2012 
and 2013 than urban stores.  


• Rural stores experienced a decline in T12 lamp stocking (from 82% to 56% of stores 
carrying T12 lamps), and also saw a decline in T8 lamp stocking (from 74% to 47% of 
stores).  


• The percent of urban stores carrying T12 lamps remained the same at 45% in 2012 and 
2013, while the percent of urban stores stocking T8 lamps declined slightly from 35% to 
30% during the same during the same timeframe. 


• The presence of T12 lamps in urban stores was largely driven by the big box category, 
while the presence of T12 lamps in rural stores was largely driven by the non- big box 
category. The same pattern is apparent for T8 lamps. These trends were also the same in 
2012. 


• Urban big box stores had greatest proportion of stores carrying T12 and T8 lamps in 2013 
(see Figure 41 below). 
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• There was an overall 27% decline in the total number of T12 and T8 lamps stocked 
between 2012 and 2013 (28% decline in the number of T12 lamps stocked and 25% drop 
in T8 lamps stocked.  


• Non- big box stores experienced a decline in the total number of T12 and T8 lamps 
stocked of 40% (32% decline in T12 lamps stocked and 53% decline in T8 lamps 
stocked).  


• Rural stores experienced a 44% drop in the number of T12 and T8 lamps stocked (33% 
decline in T12 lamps stocked and 62% decline in T8 lamps stocked). 


 
Fluorescent Tube Lamp Diversity 
Analysts examined the diversity of fluorescent tube lamp offerings among Northwest retail stores 
in terms of the average number of T12 and T8 lamp models stocked per store. Results suggest 
that: 


• On average, Northwest stores stocked 1.7 T12 lamp models and 0.8 T8 lamp models per 
store in 2013 compared to 2.6 T12 lamp models and 1.4 T8 lamp models per store in 
2012. 


• This decline in lamp model diversity for T12 and T8 lamps occurred in big box and non- 
big box stores. The average number of models per store for T12 lamps went from 3.8 in 
2013 to 2.7 in 2012 in big box stores and from 2.2 to 1.4 lamps per store in non- big box 
stores. As for T8 lamps, the average number of models per big box store went from 2.1 to 
1.2 and from 1.2 to 0.6 per non- big box store. 


• Results based on geography (urban versus rural stores) suggest very little difference in 
2013 in terms of the average number of T12 and T8 lamps stocked per store. In 2012, 
there was greater diversity in T12 and T8 lamp offerings in rural stores (3.6 T12 models 
and 2.3 T8 models, on average) than in urban stores (2.4 T12 and 1.3 T8 models). 


• Urban big box stores had the greatest number of T12 and T8 lamps per store in 2013 at 
2.9 and 1.3 lamps per store, respectively. In 2012, it was rural non- big box stores that had 
the greatest T12 and T8 lamp model diversity at 4.1 and 2.7 models per store, 
respectively. 


 
3.2.5 Promotional Materials 
During the 2013 shelf survey visits (conducted in late 2013/early 2014), field researchers 
gathered details on promotional materials or displays regarding replacement lamps. These data 
enable summarization of promotional materials by the type of lamp promoted, store category, 
geographic sector (urban versus rural). Key findings include: 


• Sixty-nine percent of stores had one or more promotional materials in the store related to 
replacement lamps, which is an increase from 2012 in which 50% of stores had one or 
more promotional materials. Among the stores that had promotional materials in 2013, all 
included one or more signs placed on shelving or on a wall in the store (which represented 
69% of stores in the region). Four percent of stores had signs about replacement lamps 
hanging from the ceiling and 1% of stores had freestanding lighting displays. 


• The most common technology described or promoted on these materials was the CFL, 
with 67% of all stores displaying one or more promotional materials regarding CFLs in 
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2013 (compared to 47% of stores promoting CFLs in 2012). Thirty-five percent of stores 
had promotional materials related to LED lamps in 2013 (compared to 20% in 2012). As 
was the case with LED displays, 35% of stores displayed materials regarding EISA-
qualifying incandescent lamps in 2013 (compared to 19% in 2012). Twenty-nine percent 
of stores displayed materials regarding traditional incandescent lamps in 2013 (compared 
to 14% in 2012). Three percent of stores in 2013 had displays that dealt with multiple 
technologies.  


• A higher proportion of big box stores displayed lighting promotional materials in 2013 
than non- big box stores (79% versus 66%, respectively). Stores surveyed as part of the 
2012 shelf surveys showed the same trend. More than three-fourths of the big box stores 
and nearly two-thirds of the non-big box stores displayed promotional materials about 
CFLs in 2013. More than half (53%) of Northwest big box stores in 2013 had materials 
regarding LED lamps compared to less than a third of non- big box stores (29%). Forty-
six percent of big box stores and just under a third of non- big box stores had promotional 
materials related to EISA-qualifying incandescent lamps in 2013. A slightly greater 
percentage of non- big box stores had promotional materials regarding traditional 
incandescent lamps (29% of stores in 2013), compared to 27% of big box stores. 


• Promotional materials were concentrated in urban stores in 2013–74% of urban stores 
displayed one or more materials compared to 41% of rural stores (the same trend occurred 
in 2012 with 63% of urban stores and 8% of rural stores displaying promotional 
materials). Most of the materials displayed in urban and rural stores focused on focused 
on promoting CFLs in 2013. 


• Nearly all of the stores that displayed promotional materials in 2013 did so in the lighting 
aisle (this was also the case in 2012). Eight percent of stores in 2013 had promotional 
materials regarding replacement lamps positioned on end-caps, 5% had materials 
displayed in the front of the store or near the store entrance, and 1% had promotional 
materials near the cash registers in the store.  


• Messaging on the promotional materials was varied. The most common message on the 
promotional materials in 2013 related to specific utility programs. Messaging concerning 
utility programs was present in approximately 35% of stores in the 2013 (compared to 
10% of stores in 2012). Another common message was energy and/or money savings, 
which was found in 28% of the stores. Other messages were present in less than 15% of 
Northwest retail stores at the time of the 2013 shelf surveys. 
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4 CONSUMER TELEPHONE SURVEYS 


This chapter presents key findings from 1,007 telephone surveys conducted with Northwest 
consumers in early 2014. These consumer survey efforts build upon Northwest residential 
lighting survey efforts sponsored by NEEA since 2001. Appendix B provides the data collection 
instrument used for the 2014 consumer surveys, Appendix F details the consumer survey 
sampling approach, and Appendix G provides cross-tabulations of each survey question in banner 
table format. 
 
4.1 APPROACH 


DNV GL conducted the 2014 consumer surveys with a stratified random sample of households in 
Idaho, Montana, Oregon and Washington between March and April, 2014. We designed the 2014 
consumer survey sample to meet the following criteria within survey budget constraints:  


• Accurately represent urban and rural populations and facilitate comparisons between the 
two;  


• Provide reasonable estimates at the state level and ensure that results can be compared 
between and among the states; and 


• Include both landline and cell phone respondents to account for an ever growing 
population of wireless-only households. 


 
The 2014 consumer telephone survey represents the first survey phase in which the sampling 
approach included quotas for respondents taking the survey from cell phones versus landlines.18 
Analysts allocated sample points based on the U.S. Census Bureau’s 2013 estimates of 
population by county (U.S. Census Bureau, 2013). We merged these county-level population 
estimates for each of the four states with the Rural-Urban Continuum Code (RUCC) data.19 We 
then stratified the Northwest population into eight strata defined by the combinations of the four 
Northwest states and two geographic sectors (rural and urban).  
 
Table 4 below illustrates the number of completed surveys by geographic sector and state. Ten 
percent of the 2013 Northwest residential population was in the rural sector, and 90% was in the 
urban sector. However, to ensure comparability between the urban and the rural sectors (per 
RUCC designations) and similar statistical precision for each sector’s survey estimates, NEEA 


                                                 
18  To ensure that any differences in results between 2013 and 2014 were attributable to changes in the market rather 
than changes in the sampling approach (i.e., incorporating cell phone –only households), we compared results 
between landline and cell phone respondents for key variables and determined that this change in approach did not 
affect the overall study results. For more details regarding how we incorporated cell phone-only households into the 
sampling approach, please refer to Appendix F. 
19 The U.S. Department of Agriculture’s Economic Research Service developed Rural-Urban Continuum Codes to 
distinguish metropolitan (metro) counties by the population size of their metro area, and non-metropolitan (non-
metro) counties by degree of urbanization and adjacency to a metro area. Based on these RUCC codes, analysts 
stratified the population into two geographic sectors—urban and rural. 
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opted for a sample design that allocates approximately 32% of the sample points to the rural 
sector and the balance to the urban sector.20  
 


Table 4 
2014 Consumer Survey Population and Sample Sizes by State and RUCC Designation 


State 


Population* Sample Size 
N % n % 


Rural Urban Rural Urban Rural Urban Rural Urban 


Idaho 395,210 1,216,926 3% 9% 91 83 9% 8% 


Montana 368,823 646,342 2% 5% 82 53 8% 5% 


Oregon 255,375 3,674,690 2% 27% 66 197 7% 20% 


Washington 334,440 6,636,966 3% 49% 87 348 9% 35% 


Subtotal 1,353,848 12,174,924 10% 90% 326 681 32% 68% 


Total 13,528,772 100% 1,007 100% 
* Source for population counts: U.S. Census Bureau, 2013 (see Appendix A for full citation). 
 
 
Analysts created and applied sample expansion weights to the data such that the results are 
representative of the Northwest residential population.21 We analyzed the 2014 survey data using 
both time series and cross-sectional comparisons to understand changes in the market as well 
their underlying causes. We also analyzed results by geographic region (urban versus rural per 
the RUCC designations). Note that NEEA shifted its geographic classifications from metro/non-
metro to urban/rural in 2012, so time series comparisons for urban/rural designations are only 
possible since 2012. Within the results, analysts looked for meaningful and statistically 
significant differences. The report provides tests of statistical significance at the 90% level of 
confidence throughout. 
 
4.2 RESULTS 


Below we provide results from the consumer surveys beginning with consumer awareness and 
purchases of different lamp technologies (CFLs, LED lamps, and incandescent lamps that comply 
with the minimum efficacy standards prescribed in the Energy Independence and Security Act of 
2007 [EISA]22 (also known as “EISA-qualifying incandescent lamps”). We then focus on CFLs, 
specifically, and close with a discussion regarding consumer familiarity and purchasing behaviors 
with regard to EISA and EISA-qualifying lamps. 
 


                                                 
20  For more details regarding the overall sampling approach, please refer to Appendix F. 
21  Please refer to Table 15 in Appendix D for consumer survey population weights. 
22   See Section  3.2.1 and Table 3 for further details. 







 
 


2013-2014 Northwest Residential Lighting Long-Term Market Tracking Study 
  


NEEA Page 22 
 


4.2.1 CFL, LED, and EISA-Qualifying Lamp Technologies 
As described above, the 2014 consumer telephone survey included questions to gauge consumer 
awareness and purchase rates of CFLs, LED lamps and EISA-qualifying incandescent lamps. The 
2013 survey also included similar questions. Results suggest that: 


• Awareness of CFLs declined significantly between 2013 and 2014 (from 90% to 86% of 
the population) while awareness of LED lamps increased significantly within the same 
timeframe (from 85% to 93% of the population). There are a number of possibilities 
driving this shift, including possible confusion among consumers regarding the range of 
newer lamp technologies, declining market attention toward CFLs, shifts in the share of 
shelf space allocated to different lighting technologies (see section  3.2.1 above), and 
increased utility focus on LED lamp incentives (see section  2.3.1 above).   


• Awareness of EISA-qualifying incandescent lamps is lower and did not change between 
2013 and 2014 (approximately 55-56% of consumers are aware of these lamps). 


• CFLs still dominate among lamp purchases, with 60% of Northwest consumers reporting 
that they have purchased one or more CFLs at any time, and only 25% reporting that they 
have purchased LED lamps. Roughly 22% reported having purchased EISA-qualifying 
incandescent lamps. 


• The 2013 and 2014 surveys asked consumers to estimate the number of traditional 
incandescent lamps, general purpose CFLs, specialty CFLs, LED lamps, and EISA-
qualifying incandescent lamps they purchased in the year prior to the survey (i.e., 2012 
purchases in the 2013 survey and 2013 purchases in the 2014 survey). We averaged 
results across all Northwest consumers, who purchased approximately 10 to 11 lamps, on 
average, in 2013 and 2014. In both years, approximately half of these were comprised by 
traditional incandescent lamps (averaging roughly 5 per respondent) and one-quarter by 
general purpose CFLs (averaging roughly 3). Northwest consumers purchased 
approximately 1.7 LED lamps per respondent, about 1 EISA-qualifying incandescent 
lamp (0.6 to 1.4), and a very small quantity of specialty CFLs in both years (0.1).  
 


4.2.2 CFLs 
This section reviews results for CFLs in particular, beginning with awareness and purchase rates, 
then discussing CFL disposition among Northwest households, awareness and use of specialty 
CFLs, CFL purchase locations, satisfaction with CFLs, the likelihood of future CFL purchases, 
and CFL-to-CFL replacement. 
 
CFL Awareness and Purchases 
Since 2005, the surveys have included questions regarding consumer awareness and purchases of 
CFLs. Results suggest that: 


• As of early 2014, 86% of consumers were aware of CFLs and 60% had purchased them, a 
significant decrease from the 90% awareness and 70% purchase rates in 2013. This 
decline is likely caused by many of the same reasons as described in section  4.2.1 above. 
The data suggest no geographic differences in CFL awareness or purchase rates. 


• In 2014, 60% of consumers were aware of specialty CFLs compared to 41% in 2013, 
which is a significant difference.  
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CFL Disposition 
The consumer telephone surveys also gauge the total number of CFLs installed, removed, and in 
storage across the population of Northwest consumers. Results suggest that: 


• The total number of CFLs ever acquired declined from roughly 10 lamps among 2013 
survey respondents, on average, to approximately 8 lamps among 2014 respondents. This 
decline may again reflect the confusion or shift toward other lighting technologies 
described in section  4.2.1 above. 


• When results are examined according to the proportion of CFLs installed, the proportion 
of CFLs in storage, and the proportion of CFLs ever removed (rather than the absolute 
number of lamps). Findings suggest these proportions changed little between 2011 and 
2014—4 out of 5 CFLs ever acquired are installed, roughly one-quarter to one-third are in 
storage, and a small fraction (5 to 8% of all CFLs ever acquired) were installed and then 
later removed. There were no statistically significant differences in CFL installations 
between respondents in rural versus urban areas. 


• As of 2014, the vast majority of all CFLs acquired by Northwest consumers were general 
purpose lamps (95%). Nearly all of the specialty lamps acquired by Northwest consumers 
over time were installed at the time of the 2014 surveys (rather than placed in storage or 
installed and then removed). 


 
CFL Purchase Locations 
For the past several years, the consumer telephone survey has included questions to gauge the 
types of stores in which CFL purchasers acquired CFLs most recently. Results suggest that: 


• The 2014 survey respondents’ recent purchases were mostly concentrated in the DIY and 
mass merchandise channels (approximately one-third and one-quarter of respondents 
mentioned these channels, respectively). This represents a statistically significant 
decrease in the proportion of consumers citing DIY stores as their most recent purchase 
locations during the 2013 survey (50%) but no change between years in the percentage of 
respondents mentioning the mass merchandise channel.  


• The percentage of purchasers reporting purchases in wholesale clubs increased by a 
significant margin between the 2013 and 2014 surveys (from 11% to 18%).  


• A significantly greater proportion of rural consumers reported purchasing CFLs most 
recently at small hardware stores than urban consumers (27% versus 10%, respectively). 
These results are not surprising given that rural consumers have less access to DIY stores 
than urban consumers.  


 
Satisfaction with CFLs 
The consumer telephone surveys address consumer satisfaction with CFLs from a number of 
perspectives: overall satisfaction, consumer impressions of the best and worst features of CFLs, 
and consumer agreement or disagreement with statements regarding CFL attributes. Results 
suggest that: 


• Approximately two-thirds of CFL purchasers who responded to the 2014 survey were 
either “satisfied” or “very satisfied” with CFLs. While there were no statistically 
significant changes in consumer satisfaction with CFLs between 2013 and 2014, results 
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suggest a longer-term trend of declining satisfaction between 2006 (when nearly 9 out of 
10 purchasers were “satisfied” or “very satisfied” with CFLs) and 2014. 


• In the 2011 and 2012 surveys, CFL purchasers mentioned length life as the best feature of 
CFLs. In the 2013 and 2014 surveys, energy savings was cited by purchasers as the best 
feature of CFLs (length of life remained close behind as the second best feature).  


• Starting in 2011, the consumer surveys included questions to gauge CFL purchaser 
impressions of the worst features of CFLs. In 2013, a plurality of Northwest CFL 
purchasers (34%) said start-up time (i.e., taking too long to light up) was the worst feature 
of CFLs. In 2014, only 20% mentioned start-time as one of the worst features of CFLs (a 
statistically significant change). The second most cited feature was that CFLs were not 
bright enough, and these results were steady between 2011 and 2014 at roughly one-
fourth of respondents. The only other significant change between 2013 and 2014 was a 
decrease in Northwest consumers mentioning the color of CFLs as the worst feature (15% 
in 2013 and only 10% in 2014).   


• The 2013 and 2014 surveys asked respondents to agree or disagree with seven statements 
regarding CFLs. The level of agreement was strongest with the statement “CFLs are not 
suitable for use in all of the rooms in my home” in both years, with more than half of CFL 
purchasers agreeing with this statement (55% in 2013 and 56% in 2014). Roughly two out 
of five CFL purchasers agreed that “CFLs take too long to light up,” “CFLs are not bright 
enough,” “CFLs don’t look good in my fixtures” and/or “CFLs don’t come in the shapes 
that I need.”  


• When interviewers asked CFL purchasers about the main factors preventing additional 
CFL installations there was a significant increase in the percentage of respondents who 
said that they “do not need any more bulbs at this time” (increasing from 14% of 
respondents in 2013 compared to 24% of respondents in 2014). There was also a 
significant decline in the percentage of respondents who reported that they were “waiting 
for [their] incandescent bulbs to burn out” (decreasing from 21% in 2013 compared to 8% 
in 2014). 


• On a scale of 1 to 5 (where 1 means “not at all likely” and 5 means “very likely,” three 
out of five CFL purchasers who had CFLs installed reported that they are “very likely” to 
replace a CFL with another CFL upon burnout in response to the 2014 survey (60%). 
While there were no statistically significant differences in the percentage of purchasers 
who provided each rating between 2013 and 2014, results between 2010 and 2014 suggest 
an overall decline in CFL-to-CFL replacement likelihood. 


 
4.2.3 Energy Independence and Security Act  
The 2010—2014 consumer telephone surveys included questions to gauge consumer awareness 
of EISA and the types of lamps they plan to purchase when traditional incandescent lamps are no 
longer available. Results suggest that: 


• Approximately 45% of respondents in 2013 and 2014 were aware “of legislation that will 
affect lamp availability,” and roughly 60% aware “of legislation that will phase out most 
traditional incandescent lamps by 2014.” Awareness of both elements has held steady 
since 2012 after increasing significantly between 2011 and 2012.  
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• In the 2014 surveys, three out of five respondents reported that they will switch to a new 
type of light bulb when traditional incandescent lamps are no longer available, and 
roughly one in five reported that they will keep using incandescent lamps but switch to a 
lower wattage. (The remaining respondents were unsure or had other plans.) 


• Of 2014 respondents who reported that they will switch to another type of light bulb, 36% 
said they would switch to CFLs, 22% to LED lamps, 11% to EISA-qualifying 
incandescent lamps; 2% to halogen; and 4% to something else (the remainder were 
unsure).  


 
4.2.4 Key Driver Analysis 
Analysts refined the 2014 consumer survey to enable a key driver analysis23 to understand the 
impact of various factors that may influence consumer purchase decisions. The number of CFLs 
purchased by respondents and respondent satisfaction with CFLs were the measurable outcomes 
of a CFL purchase decision for the key driver analysis. Respondents rated 11 lamp attributes on a 
scale of 1–10 in terms of importance (a 1 rating was not at all important and a 10 rating was very 
important). These lamp attributes served as explanatory variables in the key driver analysis. The 
analysts then analyzed whether or not the lamp attribute ratings served as key drivers for CFL 
purchases and CFL satisfaction. Results suggest that: 
 


• The relationship between lamp attributes and the number of CFLs purchased is weak. The 
reasons for this weak relationship may be due to a variety of external factors, including 
lamp price, lack of a need for new lamps, and lamp placement in retail stores. 


• There is a positive relationship between satisfaction with CFLs and the number of CFLs 
purchased. As the level of satisfaction with CFLs increases, the likelihood that 
respondents have purchased a higher number of CFLs also increases. 


• Analysts divided CFL purchasers into two groups—those who were very satisfied with 
CFLs (respondents who rated their satisfaction with CFLs with a 9 or 10) and those who 
were very dissatisfied with CFLs (respondents who rated their satisfaction with CFLs 
with a 1 or 2). We excluded respondents who gave CFL satisfaction ratings of 3 through 8 
to gain a clearer understanding of which explanatory variables were key drivers of CFL 
satisfaction. 


• Analysts developed a predictive model that correctly classified respondents as very 
satisfied or very dissatisfied with CFLs for 79% of the CFL purchaser observations. We 
then developed odds ratios for each of the 11 explanatory lamp attributes that either 
positively or negatively correlated with CFL satisfaction. There were 4 attributes that 
correlated positively with CFL satisfaction—energy savings of a lamp, environmental 
friendliness of a lamp, lamp fit in a fixture, and long lamp life, and there were 2 attributes 
that correlated negatively with CFL satisfaction—lamp price and quality of light. 


                                                 
23 A key driver analysis is an exploratory analytic technique that attempts to explain the behavior of an outcome 
variable as a function of multiple explanatory variables. For the key driver analysis, the outcome variable is the 
consumer purchase decision, and the explanatory variables include factors consumers might consider when 
purchasing a lamp, such as energy savings, price, quality of light, bulb life, and other factors. These explanatory 
variables serve as independent variables in the key driver analysis. For further details on methodology and results of 
this analysis, please see Appendix D.5. below. 
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• A high importance rating cited for a lamp’s energy savings, in particular, had a strong 
positive impact on CFL satisfaction, while a high importance rating for the quality of a 
lamp’s light had a negative impact on CFL satisfaction. 


• Since a higher CFL satisfaction rating increases the likelihood that a CFL purchaser has 
purchased a greater number of CFLs, there is an indirect relationship between the 
explanatory lamp attributes and the number of CFLs purchased. 
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5 UTILITY PROGRAM MANAGER INTERVIEWS 


This section provides an overview of the approach to and key findings from interviews with 
residential lighting program managers at utilities throughout the Northwest. The objectives of this 
research were to: 


• Obtain an overview of current residential lighting programs among the utilities in the 
sample;  


• Review marketing, outreach and promotional activities for residential replacement lamps 
among Northwest utilities;  


• Obtain a summary of current, recent, and planned research on residential lighting; and  
• Better understand Northwest utilities’ needs with respect to desired customer lighting 


preference research 
• Discuss of the current needs of Northwest utilities related to residential lighting. 


 
5.1 APPROACH 


Staff interviewed residential lighting program managers from 19 distinct organizations in the 
Northwest.24 Table 5 provides an overview of the number of utility representatives interviewed 
by utility type (size) as well as the number of states represented among the utilities interviewed in 
each stratum. The interviewers attempted a census of all ten of the large utilities and investor-
owned utilities (IOUs) in Washington, Oregon, Idaho, and Montana and conducted interviews 
with representatives of all but one of these organizations. Staff also completed interviews with 
six residential lighting program representatives from medium-sized utilities and four 
representatives from small utilities.  
 


Table 5 
Disposition of 2013 Utility Program Manager Interviews 


Utility Type 


Number of  
Utility PMs  
Interviewed 


IOU 4 


Large 5 


Medium 6 


Small 4 


Total 19 
 
5.2 RESULTS 


The main topics discussed in this section include an overview of current residential lighting 
programs among the utilities in the sample; highlights and key messages of education and 
marketing campaigns for residential lighting programs; a summary of current, recent, and 
                                                 
24  For the sake of convenience, this section refers to each of these organizations as “utilities” although some serve 


somewhat different functions in the region.  
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planned research on residential lighting; and a discussion of the current needs of the utilities in 
the sample. 
 
5.2.1 Overview of Northwest Residential Lighting Incentive Programs 
Section  2.3.1 in Chapter 2 (CFL Sales Analysis) provides an overview of the major residential 
lighting incentive programs operated in the Northwest during 2013. The Bonneville Power 
Administration (BPA) plays a major role in the region with numerous utilities participating in 
BPA’s Simple Steps, Smart Savings residential lighting program. Several utilities participate in 
Simple Steps and offer their own programs in addition, while others have only their own 
programs. 
 
Table 6 below provides details on which utilities participate in Simple Steps and which utilities 
run their own residential lighting programs among the ten utility program interview 
participants.25 Twelve out of the 19 utility program representatives reported that their utilities are 
active in the Simple Steps program. Furthermore, nine of the utilities in the sample run their own 
program; for some utilities, these programs are in addition to and in parallel with Simple Steps. 
 


Table 6 
2013 Utility Programs Overview 


Utility Size Simple Steps Participant Has Own Program State 
IOU Yes No OR 


IOU Yes Yes WA 


IOU Yes Yes MT 


IOU Yes No OR 


Large Yes No WA 


Large No Yes WA 


Large Yes Yes WA 


Large Yes Yes WA 


Large Yes Yes WA, OR, ID, MT 


Medium Yes Yes OR 


Medium No No WA 


Medium No No WA 


Medium Yes No WA 


Medium No No OR 


Medium Yes Yes OR 


Small No Yes OR 


Small Yes No MT 


Small No No OR 


Small No No OR 


                                                 
25  Note that utility names are excluded to protect respondent confidentiality and avoid disclosing which utility 


representatives participated in the in-depth interviews. 
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5.2.2 Residential Lighting Marketing, Outreach and Promotional Activities 
This section details the types of marketing and outreach efforts undertaken by utilities in the 
Northwest in support of residential lighting programs. The section first discusses the types of 
outreach undertaken, then provides an overview of the key messages, and, lastly, details any gaps 
in existing messaging perceived by the residential lighting program managers who participated in 
the interviews. 


Promotional Activities 
Fifteen of the utility representatives reported disseminating residential lighting program 
marketing and outreach information in a variety of ways during 2013. Most of the utility 
representatives with active marketing and outreach campaigns mentioned using in-store signage 
(10 of 15 representatives) and advertising on the utility website (11 representatives; see Table 7). 
Slightly less than half said that their organization used newsletters (9 representatives), and bill 
inserts as part of their campaigns (8 utility representatives). Six utility representatives mentioned 
promotional activity at community events; four said they made use of print ads, radio, and/or 
social media. Two representatives mentioned brochures or flyers, while three mentioned the use 
of TV ads. Three representatives said that they had in-store events as part of their marketing and 
outreach campaign. 


Interviewees also mentioned other efforts less frequently. These include the following (each 
mentioned by only one utility representative): 


• Coupons
• In-office lighting display
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Table 7 
Promotional Activities Among Residential Lighting Utility Program Representatives, 2013 


Promotional Activity Number of  
Mentions* 


Utility website 11 


In-store signage 10 


Newsletters 9 


Bill inserts 8 


Community events 6 


Print ads 5 


Social media 4 


In-store events 3 


Radio 3 


TV ads 3 


Brochures/flyers 2 


Free CFLs at utility offices 2 


Total Utilities With 2013 Outreach Efforts 15 


* Number of mentions exceeds number of utilities with 2013 outreach efforts as many utilities conducted multiple 
promotional activities. 
 
Technologies Promoted 
Table 8 shows the types of technologies promoted among the 15 utilities with active marketing 
and outreach campaigns. All 15 respondents with active marketing campaigns in 2013 said that 
their organizations promoted CFLs. Furthermore, thirteen of the respondents said that their 
organizations promoted CFLs and LED lamps, while two of the respondents said their 
organizations promoted only CFLs. This is a notable increase in the number of utilities promoting 
LED lamps compared to 2012 when only four utilities reported promotions of LED lamps. 
 


Table 8 
Technologies Promoted by Northwest Utilities, 2013 


Technology Promoted 
Number of  
Utilities* 


CFLs Only 2 


CFLs and LED Lamp 13 


Neither CFL nor LED Lamp 4 
Total Utilities  
with 2013 Outreach Efforts  15 


* Number of utilities exceeds the total number of utilities with 2013 outreach efforts 
as several utilities included more than on technology in their outreach efforts. 
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Key Messages 
The 2013 utility program manager interviews included questions to elicit details on the key 
messages used in promoting energy-efficient lighting products by the region’s utilities. By far, 
the most common messages included on these materials related to the energy savings associated 
with CFL or LED lamps (see Table 9 below). Eight utility program managers said that their 2013 
outreach efforts included messages to highlight the long product life of CFLs and LED lamps. 
Seven of the utility program managers reported that their marketing materials included messages 
to raise awareness and help consumers understand lumens or to compare lumens to watts. Five of 
the utility program managers reported that their 2013 promotional materials included messaging 
related to low prices, and three utility representatives said that their promotions explained the 
Lighting Facts label and color temperature or color rendering to consumers. Other messages cited 
by more than one respondent include the connection between lighting choices and space, lamp 
shape, Energy Star, and recycling/environmental messages. 
 
In addition to the messages shown in Table 9, each of the following topics received one mention 
from interview participants: 


• Creating emotional connections with CFLs and LEDs 
• Dispelling CFL Myths 
• LEDs are instant-on, dimmable, and have no mercury  
• Product safety information  
• Using CFLs in high use locations. 


 
 


Table 9 
Key Messages for Northwest Residential Lighting Promotional  


Activities Among Residential Lighting Utility Program Representatives, 2013  
Key Message Number of  Mentions* 


Energy savings 14 


Product life 8 


Lighting Quality 7 


Raise awareness 7 


Understanding lumens/wattage 6 


Low prices 5 


Color temperature/rendering 3 


Understanding the Lighting Facts label 3 


CFL recycling 2 


CFL shapes 2 


Connect lighting choices with consumers' lighting spaces 2 


Energy Star 2 


Environmental 2 


Total Utilities With 2013 Outreach Efforts 15 
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* Number of mentions exceeds number of respondents as many utilities included multiple messages on their 
promotional materials. 
 
 
Gaps in Messaging 
Several of the utility program representatives interviewed mentioned one or more gaps in the 
messaging used among those who promote lighting (including utilities, manufacturers, and 
retailers). In other words, these messages are either not conveyed effectively or are not conveyed 
at all when promoting lighting. The gaps mentioned by more than one respondent include: 


• Understanding lumens (mentioned by 5 utility representatives) 
• Confusing and contradictory information (mentioned by 4 representatives) 
• General information about LED lamps (2 mentions); and 
• Price as a barrier (2 mentions). 


 
Respondents mentioned other messages only once each; these include: 


• Location of CFLs in consumers’ homes (i.e., high-use versus low use locations) 
• Safety issues with CFLs related to buying the wrong lamp style for the wrong socket and 


having the lamp overheat 
• Lowering consumer concern about mercury in CFLs 
• Dispelling myth that LEDs are always a superior product 


 
5.2.3 Lighting Consumer Research Activities 
One of the key objectives in speaking with utility program representatives in the Northwest was 
to determine the extent to which Northwest utilities are conducting research on consumer lighting 
knowledge, preferences, and purchasing motivations. Based on conversations with the utility 
program representatives, none of the utilities has conducted or has concrete plans to conduct 
formal research on these topics (there was also no active research in this area among Northwest 
utilities in 2013). Interviewers asked utility representatives what kind of lighting consumer 
research they would like to see if they had no budget constraints and had the ability to conduct 
this research. There was a wide variety of answers to this question including the following (1 
mention each): 


• Research on consumer satisfaction with energy-efficient lighting products 
• More research on LED purchasers 
• Research on consumer purchasing motivations – specifically, the extent to which price is 


a key driver 
• More research on how well consumers understand EISA 
• Understanding what influences consumers to purchase lighting products – especially 


understanding the influence of product placement in stores 
• Research on what consumers needs are in terms of lamp type and style 
• Research on why consumers are still buying incandescent lamps in high numbers 
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5.2.4 Current Northwest Utility Needs and Concerns 
Interviewers asked utility program representatives whether their organizations had any specific 
needs with regard to consumer lighting products, and how an organization like NEEA might be 
able to help them with these needs (if any). Respondents mentioned the following needs: 


• Assistance with marketing and messaging for energy-efficient lighting products 
(mentioned by 13 respondents) 


• Developing a regional consensus and common regional messaging for energy-efficient 
lighting products (3 mentions) 


• Assistance with marketing and messaging for energy-efficient lighting products targeted 
specifically at rural customers (3 mentions) 


• Ensuring high quality for energy-efficient lighting products–especially LED lamps and 
fixtures (2 mentions)  


• Better marketing materials for LED lamps (1 mention) 
• Research on retailer lighting sales (1 mention) 
• Research on consumer preferences and motivations related to purchasing lighting 


products (1 mention) 
 
When asked whether or not an organization like NEEA should get back into the residential 
lighting market, nearly half of the respondents (9) said that NEEA should not do so. Two of these 
respondents also said that they think BPA’s Simple Steps program is working as-is. Three 
respondents expressed a desire for NEEA to get back into the residential lighting market by 
funding an initiative to provide support for LED marketing and outreach efforts. Two 
respondents said that they wanted help from NEEA with messaging for energy-efficient lighting 
products in general. Three respondents said that NEEA could help by influencing the lighting 
market at a higher level by working with manufacturers to develop high quality energy-efficient 
lighting products. 
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6 LIGHTING SUPPLIER INTERVIEWS 


This section provides an overview of the approach to and key findings from interviews with 
lighting supplier representatives.  
 
6.1 APPROACH 


In May and June 2014, DNV GL staff conducted sixteen interviews with representatives of 
replacement lamp suppliers. Interview participants included eleven representatives from lighting 
manufacturers and five representatives from retail chains and independent stores that sell CFL, 
incandescent, and LED lamps in the Northwest. Table 10 provides an overview of respondent 
types as well as the types of lighting products that they sell in the Northwest market. Appendix B 
provides the interview guide. 
 


Table 10 
2014 Supplier Profile 


Respondent Type 


Lamp Type Manufactured or Sold 


CFLs Incandescent 
Lamps 


LED 


Lamps  


Manufacturer 11 5 11 


Regional Retailer 3 3 3 


National Retailer 2 2 2 


Total 16 10 16 


 
6.2 RESULTS 


The sections below summarize findings from the interviews for the national and Northwest 
residential CFL markets. The section also provides findings regarding sales and pricing of other 
technologies in the Northwest markets including traditional incandescent lamps, incandescent 
lamps that meet the EISA standards (referred to herein as “EISA-qualifying”)26, and LED lamps. 
The chapter closes with a summary of supplier perceptions of EISA’s effects, details of a 
relationship between the stocking and sales of lighting products, and a review of the types of 
marketing and promotional materials suppliers provide to Northwest retail stores. The sections 
below emphasize results regarding the 2013 lighting market and compare results to previous 
study findings where possible.  
 
6.2.1 Residential Market for CFLs – National 
Interviewers asked lighting supplier representatives to provide their perspectives on changes in 
national CFL sales between 2012 and 2013. Results suggest little consensus among interview 
participants (11 total suppliers): 


                                                 
26  Note that this term includes halogen lamps that meet the EISA standards. 
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• 4 suppliers reported that national CFL sales increased (mentioned by 3 manufacturer 
representatives and 1 retailer representatives) 


• 2 suppliers reported that national CFL sales decreased (2 manufacturers) 
• 5 supplier reported that national CFL sales remained the same (5 manufacturers) 


 
Among the eleven suppliers who provided information on national residential CFL sales, four 
said that there was an increase in CFL sales between 2012 and 2013, another two said that there 
was a decline in CFL sales, and the remaining five suppliers, said that CFL sales did not change 
between years. The estimated increase in sales ranged from 6% to 50% among suppliers. The one 
supplier who cited a decrease in sales and was able to estimate a percentage decrease in sales said 
that his company’s CFL sales dropped 50%. Among the suppliers interviewed in support of last 
year’s study, there was a similar lack of consensus regarding changes in national CFL sales 
between 2011 and 2012 (sales increases ranged from 2% to 25% and declines in sales ranged 
from 6% to 75%). 
 
Among the four suppliers who reported an increase in national residential CFL sales between 
2012 and 2013, three cited increased utility promotions as the main driver. The other supplier 
mentioned impacts from EISA regulations as a possible factor contributing to increased CFL 
sales because the phase-out of incandescent lamps helped drive CFL sales higher. Both of the 
suppliers who cited a decrease in national residential CFL sales between 2012 and 2013 cited 
greater success with LED sales as a key reason for CFL sales declines.  
 
6.2.2 Residential Market for CFLs – Northwest  
Supplier representatives also described sales trends for the Northwest residential CFL market and 
offered their perspectives on what might happen to CFL sales in the future. Interviewers also 
asked supplier representatives to provide their best estimates on CFL pricing in the Northwest in 
2013. The results below include comparisons among interview responses for the past two to three 
years where possible. 
 
2012–2013 Northwest CFL Sales Trends 
During the 2014 interviews, interviewers asked suppliers to describe any differences in 
Northwest residential CFL sales between 2012 and 2013. As reported above for national CFL 
sales, views differed among suppliers (9 total respondents): 


• 4 suppliers reported that Northwest CFL sales increased (mentioned by 2 manufacturer 
representatives and 2 retailer representatives) 


• 4 suppliers reported that Northwest CFL sales decreased (3 manufacturers; 1 retailers) 
• 1 suppliers reported that Northwest CFL sales remained the same (1 retailer) 


 
Two retail representatives reported that CFL sales increased in the Northwest during this 
timeframe (estimating increases of 10% and 15%), and one retailer reported a decline in 
Northwest CFL sales between 2012 and 2013 of 0.5%. One retailer said that there were no 
changes in CFL sales in the Northwest from 2012 to 2013. As for manufacturers, two reported an 
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increase in Northwest CFL residential sales in 2013 ranging from 5 to 20% and three reported a 
decline in 2013 sales ranging from 5 to 50%.  


When asked to describe the reasons for this sales increase, suppliers cited increased utility 
promotions of CFLs, frequent replacements for burnt out lamps, and the phasing-out of 
incandescent lamps. The suppliers who mentioned declines in Northwest CFL sales cited similar 
reasons to those mentioned above for declining national CFL sales–namely, the impacts of EISA, 
which caused consumers to buy less expensive traditional incandescent lamps still remaining on 
shelves or less expensive EISA-qualifying halogens. Three suppliers mentioned increased 
consumer demand for LED lamps or a general shift in focus toward LED lamps that took away 
from CFL sales. One supplier mentioned that Northwest utility programs are targeting the same 
customers who have purchased CFLs again and again, and that these customers have plenty of 
CFLs in storage with no reason to buy any more CFLs. 


Future Northwest CFL Sales Trends 
Interviewers asked suppliers whether they thought their general purpose CFL sales and specialty 
CFL sales would each increase or decrease in the Northwest over the next five years. Opinions 
differed among those suppliers willing and able to forecast their future general purpose CFL sales 
(14 total suppliers), but a majority (8) predicted that CFL sales in the Northwest would decline: 


• 4 suppliers reported that sales will increase (mentioned by 2 manufacturer representatives
and 2 retailer representatives) 


• 8 suppliers reported that sales will decrease (7 manufacturers; 1 retailer)
• 2 suppliers reported that sales will remain the same (2 retailers)


For the eight suppliers who said that general purpose CFL sales would decline over the next five 
years in the Northwest, their projected declines ranging from 10 to 100%. Six of the suppliers 
who forecasted a decline in general purpose CFL sales said that increased market share of general 
purpose LED lamps would lead to a decrease in general purpose CFL sales, while two of the 
suppliers stated that lower utility incentives for general purpose CFLs would lead to a decline in 
general purpose CFL sales. 


Four suppliers predicted that general purpose CFL sales would increase over the next five years, 
with projected increases ranging from 5 to 15%. Two suppliers said that their general purpose 
Northwest CFL sales would remain about the same over the next five years. Opinion was divided 
in terms of the reasons for general purpose CFL sales increases among suppliers who predicted 
increased sales. Some suppliers said that EISA legislation and the presence of more expensive 
halogens would drive CFL sales up, while another supplier said that a stronger desire to save 
energy and money among consumers in the Northwest would lead to an increase in general 
purpose CFL sales.  


Responses regarding the future sales of specialty CFLs in the Northwest showed similar trends to 
those for general purpose CFL sales. Suppliers who said that specialty CFL sales would decrease 
over the next five years outnumbered those who said that specialty CFL sales would increase or 
stay the same by a two to one margin (12 total suppliers):  
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• 2 suppliers reported that Northwest specialty CFL sales will increase (mentioned by 1 
manufacturer representative and 1 retailer representative) 


• 8 suppliers reported that sales will decrease (6 manufacturers; 2 retailers) 
• 2 suppliers reported that sales will remain the same (2 retailers) 


 
Among those who said that sales would decrease (eight supplier representatives), the forecasted 
decline in specialty CFL sales ranged from 15 to 100%. Only two supplier representatives 
predicted that sales would increase, and the forecasted increased in specialty CFL sales was 7 and 
10%, respectively. Two suppliers said that specialty CFL sales would remain the same. Almost 
all of the suppliers who forecasted a decline in specialty CFL sales said that increased specialty 
LED lamp market share would be responsible for this decline. The two suppliers who forecasted 
an increase in specialty CFL sales said that this was likely to occur due to ongoing decreases in 
price points and increased consumer familiarity with CFLs.  
 
Northwest CFL Prices 
Interviewers asked supplier representatives to estimate promotional prices (i.e., discounted by 
utilities, manufacturers, or retailers) and non-promotional prices for general purpose CFLs in the 
Northwest for 2013, and 12 of the 16 suppliers were able to provide estimates. Table 11 shows a 
comparison of price ranges provided by supplier representatives interviewed in 2012, 2013, and 
2014 regarding lamps sold during the year prior to each interview. Representatives reported 
higher price ranges for non-promotional general purpose CFLs during 2012 and 2011 compared 
to 2013. However, promotional general purpose CFL price ranges were lower in 2012 and 2011 
compared to 2013. Comparing results across all suppliers yields an average promotional price of 
$1.05 per lamp for general purpose CFLs in 2013 and an average non-promotional price of $2.21 
per lamp in 2013. These results suggest an average discount of $1.16 for general purpose CFLs 
with promotional pricing in 2013. 
 


Table 11 
Range of Reported Promotional and Non-Promotional Prices  


for General Purpose CFLs in the Northwest, 2011–2013  


Description  
Range of Reported Prices 


2011 2012 2013 


Promotional twister CFL  $0.99 – $1.63 $0.50 – $1.75 $0.50 – $2.00 


Non-promotional twister CFL $1.75 – $5.00 $1.40 – $5.00 $1.10 – $4.00 


 
 
Eight of the supplier representatives also provided price estimates for promotional and non-
promotional specialty CFLs in the Northwest during the 2014 interviews for lamps sold in 2013. 
This is the third year that the study has tracked specialty CFL pricing estimates among suppliers. 
Table 12 shows a comparison of price ranges for promotional and non-promotional specialty 
CFLs in 2011, 2012 and 2013. With respect to 2013 specialty CFL prices, suppliers cited a much 
wider range of prices for both promotional and non-promotional specialty CFLs compared to 
2011 or 2012. Promotional specialty CFL prices in 2013 ranged from a low of $0.75 to $15.97 
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and non-promotional specialty CFL prices ranged from $5.65 to $15.00. Across all suppliers, the 
average promotional price was $5.56 per lamp in 2013, and the average non-promotional price 
was $7.86 per lamp. 
 


Table 12 
Range of Reported Northwest Prices for Specialty CFLs 


by Promotion Availability, 2012–2013 


Description  
Range of Reported Prices 


2011 2012 2013 


Promotional Specialty CFL  $1.90 – $6.50 $2.50 – $6.00 $0.75 – $15.97 


Non-promotional Specialty CFL $3.00 – $9.99 $5.98 – $15.00 $4.65 – $20.00 


 
 
6.2.3 Residential Market for Incandescent Lamps – Northwest  
This year’s supplier interviews included detailed questions on traditional incandescent lamps 
sales, EISA-qualifying incandescent lamp sales, and pricing for traditional and EISA-qualifying 
incandescent lamps.  
 
2012–2013 Northwest Incandescent Lamp Sales Trends 
Four suppliers were able to provide an answer to whether or not sales of traditional incandescent 
lamps increased, decreased or stayed the same from 2012 to 2013. All four said that sales 
declined and three were able to provide a percentage decrease in the drop in sales ranging from a 
5% drop to 20% drop in traditional incandescent sales. Two representatives (both retailers) said 
that the decline in traditional incandescent lamps was due to EISA regulations. One 
representative cited an increase in halogen and CFL sales, which took away from traditional 
incandescent sales as the main reason for a decline in traditional incandescent sales. Another 
representative said that an inability to renew an agreement with a major retailer led to a drop in 
incandescent sales in the Northwest. 
 
As for EISA-qualifying incandescent lamp sales, six suppliers were able to provide answers for 
this question. Three suppliers reported that their EISA-qualifying incandescent lamps sales 
increased from 2012 to 2013, ranging from a 5% increase to a 20% increase. Three retailers’ 
reported that their EISA-qualifying incandescent lamp sales stayed constant from 2012 to 2013. 
Five respondents were able to give estimates of the proportion of all incandescent lamps sales 
that were EISA-qualifying in 2013. Answers ranged from 20% of all general purpose 
incandescent lamp sales to 90%. Among those suppliers who cited increases in EISA-qualifying 
incandescent lamp sales, all said that increased sales of these lamps were due to the impacts of 
EISA legislation. 
 
Future Northwest EISA-Qualifying Lamp Sales Trends 
With respect to future sales of EISA-qualifying incandescent lamps over the next five years, five 
suppliers were able to provide answers to this question. Four out of the five suppliers expected 
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increased sales in EISA-qualifying lamps. Only one supplier was able to quantify the increased 
sales in terms of a percentage increase and predicted a 45% increase in sales over five years. One 
supplier expected a 5% decline in EISA-qualifying sales due to increased competition from CFLs 
and LED lamps. 
 
2013 Northwest Incandescent Lamp Prices 
Interviewers asked suppliers for their best estimate for an average price of a traditional 
incandescent lamp and an EISA-qualifying incandescent lamp in Northwest stores in 2013. For 
traditional incandescent lamps, the seven suppliers who could provide estimates cited an average 
price ranging from $0.25 per lamp to $1.50 per lamp. Averaging all responses given by suppliers 
yields an average price of $0.92 per traditional incandescent lamp in 2013. For EISA-qualifying 
incandescent lamps, the nine suppliers who could provide estimates cited an average price 
ranging from $0.75 per lamp to $3.00 per lamp yielding an average price of $1.56 per EISA-
qualifying incandescent lamp. This suggests that the difference in price between a traditional 
incandescent lamp and EISA-qualifying incandescent lamp was about $0.64 in Northwest stores 
in 2013.  
 
6.2.4 Residential Market for LED Lamps – Northwest 
This section gives details on supplier perspectives of the LED lamp market, including LED lamp 
sales trends, expected future LED lamp sales, and LED lamp prices. When asked for their 
perspectives on the residential lighting market in general, most suppliers said that the continued 
growth in consumer demand for LED lamps and a drop in prices for LED replacement lamps 
were the most notable changes in the 2013 lighting market. Findings below on LED lamp sales 
trends and prices help explain the growth of LED lamps in the lighting market. 
 
2012–2013 Northwest LED Sales Trends 
All 16 of the suppliers who participated in the interviews reported that they sold LED lamps in 
the U.S. during 2013. When asked how their 2012 LED lamp sales in the Northwest compared 
with 2013 LED lamp sales, the nine suppliers who were able to answer the question said that 
their Northwest LED sales had increased. Estimated increases ranged from 35% to 200%. The 
average percentage increase in Northwest LED lamp sales across suppliers who answered this 
question was 78%. All of the suppliers who cited increased LED lamp sales said that lower prices 
and increased consumer demand for LED lamp sales were the main reasons for increased sales in 
Northwest stores. Several suppliers noted that utility incentives in 2013 also helped LED lamps 
sales. Some suppliers cited the emergence of higher quality LED lamps, brighter light output, 
better light quality, and increased LED lamp model diversity ultimately helped push sales higher. 
One retailer said that 2013 was the first year that the store offered LED replacement lamps to 
consumers. 
 
Interviewers asked suppliers to identify their best-selling LED lamp style in 2013, and a majority 
of suppliers mentioned LED A-lamps (8 suppliers), followed by reflector lamps (3 suppliers), and 
flame tipped candelabra lamps (1 supplier). Suppliers were also asked what proportion LED A-
lamps represented out of all of their 2013 Northwest LED lamp sales. The ten responses ranged 
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from 10 percent to 75 percent of total Northwest LED lamp sales. The average proportion of total 
2013 Northwest LED lamp sales attributed to A-lamps across all suppliers in the sample was 
40%. 
 
Future Northwest LED Lamp Sales Trends 
With respect to future LED sales, interviewers asked suppliers if they expected total LED lamp 
sales in the Northwest to increase, decrease, or stay the same over the next five years. Of the nine 
supplier representatives who could answer the question, all of them said that they expected sales 
to grow. Expected increases ranged from 10% to 400%. 
 
2013 Northwest LED A-Lamp Prices 
Interviewers asked representatives of retailers and manufacturers who sell LED lamps in 
Northwest retail stores for their best estimate of the average price for an LED A-lamp in 
Northwest stores in 2013. Responses for LED A-lamps ranged from $5.99 to $20.00 per lamp. 
Averaging all twelve estimates provided by suppliers yields an average price of $12.13 for LED 
A-lamps in 2013 in Northwest retail stores (nearly half the average price of $23.39 for LED A-
lamps in 2012 cited by suppliers in the prior study). 
 
Interviewers also asked supplier representatives to project the average prices for LED A-lamps in 
Northwest retail stores in 2015 and in 2017, and ten suppliers were able to provide estimates. 
Responses ranged from a forecasted price of $3.75 to $15.00 per lamp in 2015, and $1.99 to 
$12.00 in 2017. The average 2015 forecasted price for an LED A-lamp was $9.29 across all 
suppliers who answered the question and the average forecasted 2017 price was $6.89. 
 
6.2.5 Effects of EISA 
Interviewers asked supplier representatives their opinions on the short-term (2014-2015) and 
long-term (beyond 2015) effects of EISA legislation. There were varying opinions on the short-
term effects of EISA, but a frequently cited EISA effect was a shift to alternative technologies 
such as EISA-qualifying incandescent lamps, CFL, and LED lamps (mentioned by 7 suppliers). 
Four of these suppliers reported that they specifically expect to see a short-term shift among 
consumers toward EISA-qualifying incandescent lamps, but three suppliers expected to see a 
shift to CFLs and another supplier predicted a shift directly to LED lamps. Another frequently 
cited short-term effect was consumer hoarding of traditional incandescent lamps (mentioned by 5 
suppliers). Interestingly, four suppliers predicted that there would not be any major effect of 
EISA in the short term, either because they understood that customers have known for quite some 
time about the incandescent phase-out, or because consumers have been primarily interested in 
saving energy and money with lamp technologies already available in the market. 
 
Regarding the long-term effects of EISA legislation, nine of the sixteen supplier representatives 
said that they expect to see a shift to an alternative lamp technology. A third of the suppliers 
reported that they expect a shift away from traditional incandescent lamps and toward EISA-
qualifying incandescent lamps (5 suppliers). Seven supplier representatives said that they expect 
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customers to move to LED lamps over the long-term. One supplier noted that there will likely be 
a decline in utility savings over the long-term. 
 
6.2.6 Stock and Sales Relationship 
This year’s supplier interviews included questions on whether or not suppliers think there is a 
relationship between sales volume of replacement lamps and stocking volume of replacement 
lamps. Results include characterizations of that relationship (if any) and whether or not the 
relationship differs by lamp technology.  
 
Relationship between Stock and Sales 
Ten of the 16 interview participants said that there is a relationship between the sales volume of 
replacement lamps and the stocking of those lamps. Eight of these 10 suppliers noted that more 
stock of a lighting product in stores usually means more sales, often reasoning that customers are 
more likely to notice a larger stock of lighting products. Two suppliers noted that in addition to 
stocking volume, other factors can influence lamp sales, such as positioning in stores (e.g., 
stocking lamps on end-caps or other high traffic or high visibility areas in a store) and messaging 
near the lighting products. One supplier noted that the relationship was mainly seasonal, with an 
increased stock and sales in the fall and winter months when it is darker. Four suppliers said that 
they don’t think there is a relationship between sales and stocking of lamps and two suppliers 
were not sure if there is or isn’t a relationship. 
 
Relationship between Stock and Sales by Technology 
All ten interview suppliers that reported a relationship between the sale of replacement lamps and 
the stocking of those lamps said that this relationship does not vary by lamp technology.  
 
 
6.2.7 Residential Lighting Marketing, Outreach and Promotional Activities 
This section details the types of marketing and promotional efforts undertaken by suppliers in the 
Northwest to promote lighting products. Results include the types marketing materials used, who 
provided the materials, and an overview of the key messages in these materials. 
 
Promotional Activities  
Thirteen of the 16 interview participants reported having active residential lighting promotional 
campaigns in Northwest stores during 2013. As shown in Table 13, ten of the 13 suppliers that 
had active CFL, LED, or cross-technology promotions in Northwest stores had some in-store 
signage to promote their lighting products in 2013. In some cases, signage was comprehensive 
and designed to educate consumers on topics such as energy savings, understanding lumens and 
watts, color rendering, and available lamp technologies and styles. Six of the supplier 
representatives also mentioned in-store lighting demonstrations for CFL or LED lamps and five 
of the supplier representatives mentioned that they had educational information on the lighting 
products that they promoted in brochures and pamphlets.  
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Some of the supplier representatives reported other means of promoting lighting products that 
took place outside of stores. Three suppliers reported the use of print or newspaper ads and one 
supplier reported out-of-store promotions on the supplier website. 
 


Table 13 
Northwest Residential Lighting Promotional Activities 


Among Lighting Supplier Representatives, 2013 
Promotional Activity Number of  Mentions* 


In-store signage 10 


Lighting demonstrations/displays 6 


Brochures/flyers 5 


Print ads 3 


Website 1 


Total Suppliers with 2013 Outreach Efforts 13 


* Number of mentions exceeds number of suppliers with 2013 outreach efforts as many suppliers conducted more 
than one promotional activity. 


 
There were no noteworthy differences in terms of the manner in which suppliers promoted CFL, 
LED, and incandescent lamps in 2013. Some of the supplier representatives mentioned that they 
had in-store displays for CFL and LED lamps. Efforts to explain the impacts of EISA tended to 
be more comprehensive with educational information on lumens and watts across technologies. 
For one retailer, its key EISA-related message was simply general replacement options in the 
form of a shelf brochure. 
  
Technologies Promoted 
Among these 13 suppliers who reported having active promotional campaigns, a large majority 
promoted CFLs (11 suppliers) and more than one-half promoted LED lamps (8 suppliers). All 
five retailer representatives reported that their stores promoted CFLs, but two retailer 
representatives mentioned that signage in their stores dealt with CFL, LED, incandescent, and 
halogen lamps simultaneously in an effort to explain the differences among the technologies. Six 
of the manufacturers also promoted CFLs. One manufacturer representative mentioned that its 
retail partner is responsible for all of its promotions.  
 
Key Messages 
Table 14 provides an overview of the key messages conveyed by the suppliers in the sample to 
promote their lighting products in the Northwest during 2013. All of the representatives with 
active promotional activities in the Northwest during 2013 mentioned the long life of CFL/LED 
lamps. Energy savings was another popular message, mentioned by almost all of the suppliers (12 
representatives). Helping consumers understand lumens and differences in wattage among 
different lamp technologies was another common message (mentioned by 9 representatives) 
followed by education on color temperature (7 mentions), low lamp prices (6 mentions), and 
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education on EISA legislation (2 mentions). Suppliers mentioned other messages only once each, 
including: 


• Buy Energy Star qualified lamps
• Light quality
• Special features of lamps
• Size of lamps


Table 14 
Key Messages for Northwest Residential Lighting Promotional 


Activities Among Lighting Supplier Representatives, 2013 
Message Number of  


Mentions* 
Long life 13 


Energy savings 12 


Understanding lumens 9 


Color temperature/rendering 7 


Low prices 6 


Education on EISA 2 


Total Suppliers with 2013 
Promotional Activities 13 


* Number of mentions exceeds number of suppliers with 2013 promotional activities as many suppliers included
multiple messages on their promotional materials. 
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7 SUMMARY OF FINDINGS 


As described in Chapter 1 (Introduction), Section  1.2, the 2013–2014 Northwest Residential 
Lighting Long-Term Market Tracking Study has 11 objectives. The sections below summarize 
findings relevant to each study objective from the CFL sales analyses, retail lighting store shelf 
surveys, consumer telephone surveys, and interviews with lighting supplier representatives, and 
residential lighting program managers at Northwest utilities. 
 
7.1 OBJECTIVE 1  


Objective 1: Characterize stocking (availability/diversity) and pricing for CFLs, light-
emitting diode (LED) lamps and incandescent lamps in Northwest retail stores. 
 
Availability. Shelf survey results from 2012 and 2013 suggest that CFLs, halogen, and 
incandescent lamps are available in at least nine out of ten retail stores that sold replacement 
lamps in the Northwest; the percentage of stores stocking LED lamps also increased during this 
timeframe. Nearly all stores had CFLs in stock at the time of the 2013 lighting retail store shelf 
surveys (late 2013/early 2014). While nearly all stores stocked general purpose CFLs in 2013, the 
percentage of stores stocking specialty CFLs declined to 91% of stores (compared to 96% of 
stores in 2012). The percentage of stores stocking LED lamps increased by more than a third 
between 2012 and 2013 to 83% of stores. Nearly all stores stocked incandescent lamps and 94% 
of stores stocked halogen lamps in 2013. 
 
With respect the share of lamp stock by technology, incandescent lamps continue to dominate 
retail store lamp inventories. However, their share of total lamp stock declined from 61% in 2012 
to 50% in 2013. Halogen lamp share grew to 21% in 2013 (from 12% of stock in 2012). The 
proportion of CFLs stocked was the same in 2013 and 2012 at 24% of total lamp stock. While the 
share of LED lamps stock doubled between 2012 and 2013, their share remained below 5%. 


 
Diversity. Lamp model diversity is measured in terms of the average number of lamps models 
available in stores for a given lamp type. Lamp model diversity for incandescent and halogen 
lamps changed between 2012 and 2013, while diversity for CFLs and LED lamps remained 
unchanged. Across all stores, the average number of incandescent lamp models declined between 
years from 65 to 59 per store, while halogen lamp model diversity increased from 20 models per 
store in 2012 to 27 in 2013.The average number of CFL models per store remained essentially 
the same at 37 models per store in 2012 and 38 models per store in 2013. The average number of 
general purpose and specialty CFLs remained roughly the same between years at roughly 21 and 
17 models per store, respectively. Regarding LED lamp model diversity, the average number of 
lamp models per store remained the same between 2012 and 2013 at 6 models per store.  
 
CFL Shelf Pricing. The overall average shelf price for a CFL increased by 2% between 2012 
and 2013 (from $4.35 to $4.44 per lamp) in the Northwest. When broken down by CFL type, the 
average shelf price for general purpose CFLs increased by 5% from $3.45 in 2012 to $3.60 per 
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lamp in 2013, on average; the average shelf price of specialty CFLs declined by 2% from $6.87 
per lamp in 2012 to $6.75 per lamp in 2013. The average shelf price per CFL in 2013 was $2.22 
lower in big box stores ($3.36 per lamp), on average, than in non- big box stores ($5.58 per 
lamp). There were minimal changes in the average shelf price of general purpose and specialty 
CFLs by store category between 2012 and 2013. When analyzed by geography (urban versus 
rural stores), the average shelf price for a CFL was $0.92 higher per lamp, on average, in rural 
stores ($4.33 per lamp) compared to urban stores ($5.25 per lamp) in 2013. However, this gap in 
average prices narrowed between years with the average shelf price of a CFL increasing 3% in 
urban stores (from $4.22 per lamp in 2012) and declining and rural stores (from $5.37 per lamp 
in 2012). 


7.2 OBJECTIVE 2 


Objective 2: Explore the relationship between actual sales and stocking practices. 
Researchers interviewed 16 lamp suppliers (including manufacturer and retailer representatives 
active in the Northwest), and asked whether there is a relationship between sales volume and 
stocking volume of replacement lamps. Nearly two-thirds of the suppliers said that there is a 
relationship between the sales and stocking of lamps, noting that a larger volume of stock for a 
particular lamp modal usually means more sales volume for that model.  


Analysts also examined the relationship between CFL sales and CFL stock over a three year 
period (2011–2013) by conducting regression analyses. 27 The team established a non-linear 
relationship between sales and stock whereby a percentage increase in stock yielded: 


• A 1.37% increase in sales volumes for general purpose CFLs in big box stores
• A 0.57% increase in sales volumes for specialty lamps in big box stores
• A 0.92% increase in sales volumes for general purpose lamps sold in drug stores


This model was particularly effective in estimating sales volumes based on changes in stock for 
general purpose and specialty CFLs in big box stores.  


7.3 OBJECTIVE 3 


Objective 3: Assess Northwest consumer awareness of CFLs; purchase, installation, and 
storage rates; perceptions of CFLs; and motivations for recent CFL purchases, as well as 
consumer familiarity with emerging lighting technologies and related regulations. 


CFL awareness, purchase, installation, and storage. There were notable changes in consumer 
awareness and purchase rates of CFLs between 2013 and 2014. As of early 2014, 86% of 
consumers were aware of CFLs and 60% had purchased them, a significant decrease from the 
90% awareness and 70% purchase rates in 2013. The percentage of the Northwest population 


27 DNV GL delivered a confidential memorandum to NEEA in July 2014 detailing the results of these analyses. 
Given the confidentiality of this memo, we have not included it in the appendices of this report.  
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aware of specialty CFLs increased significantly from roughly two out of five consumers in 2013 
to three out of five consumers in 2014. Eighty-five percent of CFL purchasers in the 2014 survey 
reported that they had CFLs installed in their homes, a significant decline from the 2013 survey 
where 91% of CFL purchases reported that they had CFLs installed in their homes. The 
percentage of CFL purchasers who reported that they were storing one or more CFLs for future 
use declined slightly in 2014 to 63% from 66% in 2013. 


Purchase motivations and satisfaction. Forty-four percent of CFL purchasers cite energy 
savings and 39% cite length of life as the best features of CFLs. As for the worst features of 
CFLs, 20% of CFL purchasers in 2014 mentioned that they take too long to long to light up 
(start-up time); this was significantly lower than the 34% of CFL purchasers in 2013 who 
mentioned this as one of the worst features of CFLs. Twenty-two percent of CFL purchasers in 
2014 also mentioned that CFLs were “not bright enough” and considered this as one of the worst 
features of CFLs; these results were essentially unchanged from earlier surveys (2011–2013). 
There were no statistically significant changes between 2013 and 2014 in consumer satisfaction. 
However, results suggest a longer-term trend of declining satisfaction with CFLs between 2006 
(when nearly 9 out of 10 suppliers gave satisfaction ratings of 6 or higher) and 2014 (when only 
two-thirds of suppliers gave ratings of 6 or higher). 


Main factors preventing additional CFL installations. There was a significant increase in the 
percentage of respondents who said that they “do not need any more bulbs at this time” in 2014 
(24% of respondents) compared to 2013 (14% of respondents). The percentage of consumers who 
reported that they were “waiting for [their] incandescent bulbs to burn out” declined significantly 
between years (21% in 2013 compared to 8% in 2014). This decline may be due to the effects of 
EISA and the overall lack of availability of traditional incandescent lamps in stores. There was 
also a significant decline in the percentage of respondents who reported that CFL price was a 
main factor in preventing additional CFL installations (from 15% in 2013 to 9% in 2014). 


Familiarity with emerging lighting technologies. Consumer survey results suggest that 93% of 
Northwest consumers were aware of LED lamps as of early 2014 (a significant increase from 
85% of consumers in 2013) and that 55% were aware of EISA-qualifying incandescent lamps. 
Only 25% of the Northwest consumers said they had purchased LED lamps (a small, but 
significant decline from 30% of consumers in 2013), and only 22% had purchased EISA-
qualifying incandescent lamps (roughly the same as in 2013). Among Northwest consumers 
interviewed in early 2014, LED lamps represented 16% of the lamps purchased in 2013 
compared to 14% in 2012 (among consumers interviewed in early 2013) and EISA-qualifying 
incandescent lamps represented 13% of all lamps purchased in 2013 (a significant increase from 
6% of all lamps purchased in 2012).  


Familiarity with new lighting regulations. In 2010, the consumer surveys began including 
questions to gauge consumer awareness of EISA legislation in general well as the various stages 
of EISA. After small increases between 2010 and 2012, the percentage of consumers aware of 
“legislation that will affect lamp availability” held steady between 2013 and 2014 at just under 
half of the Northwest population. Roughly three out of five respondents to the 2013 survey 
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reported that they were aware of legislation that will phase out most traditional incandescent 
lamps by 2014, again unchanged from 2012 results.  


7.4 OBJECTIVE 4 
Objective 4: Understand attitudes and expectations of lamp supplier representatives 
(retailers/manufacturers) regarding future Northwest sales trends for CFLs, LED lamps, 
and incandescent lamps (particularly with regard to perceived effects of EISA).  


Lamp Sales Trends Predicted for the Northwest. The supplier interviews investigated 
predicted sales trends by technology: 


• CFLs. Supplier predictions of future CFL sales in the Northwest were somewhat
inconsistent, though a majority of suppliers (8 out of 14 representatives) predicted a 
decline in sales. Four of the other supplier representatives predicted increased sales, and 
two predicted that CFL sales will remain the same. Most of those who predicted declining 
CFL sales cited increasing LED sales as the main reason for the decline. Some of the 
suppliers who predicted increasing CFL sales said that EISA legislation would drive this 
change with more expensive halogens helping drive CFL sales up. 


• LED lamps. All 9 of the supplier representatives who were willing to predict future sales
of LED replacement lamps said that sales would increase over the next 5 years in the 
Northwest, and by as much as 400% over 2013 sales volumes. 


• EISA-qualifying incandescent lamps. Most of the suppliers (4 out of 5) who were willing
to predict future sales of EISA-qualifying incandescent lamps said that sales of these 
lamps will increase over the next five years.  


Effects of EISA. Lamp supplier representatives expressed varying opinions regarding the short-
term effects of EISA, but nearly half of the 16 suppliers predicted a shift toward alternative 
technologies (such as CFLs, LED lamps, and EISA-qualifying incandescent lamps). Nearly a 
third of supplier representatives expect consumers to continue hoarding traditional incandescent 
lamps in the short-term as a result of the EISA regulations.  


There was general agreement among suppliers regarding the long-term effects of EISA: most of 
the suppliers who answered the question said that they expected consumers to shift to alternative 
technologies. Nearly half of supplier representatives expect a shift away from traditional 
incandescent lamps and toward LED lamps over the long-term, while nearly a third of 
representatives expect a shift toward EISA-qualifying incandescent lamps over the long term. 


7.5 OBJECTIVE 5 


Objective 5: Evaluate current “price paid” methods and assumptions. 


Analysts evaluated the CFL “price paid” methods and assumptions that have been used to 
calculate average prices paid by consumers in the Northwest in prior long-term market tracking 







 
 


2013-2014 Northwest Residential Lighting Long-Term Market Tracking Study 
  


NEEA Page 48 
 


studies.28 Currently, there is no reliable method to link CFL sales data to CFL prices obtained 
during retail shelf survey research. Because the CFL “price paid” assumptions used in prior long-
term market tracking studies have not been supported empirically, DNV GL believes that NEEA 
may be better served by relying on different CFL price estimates based on alternative methods. 
DNV GL recommends that NEEA rely on stock-weighted CFL pricing data obtained from shelf 
survey research to determine average pricing for CFLs, since these data are comprehensive and 
verifiable. 
 
7.6 OBJECTIVE 6  


Objective 6: Evaluate key inputs to NEEA’s Alliance Cost Effectiveness (ACE) model and 
baseline assumptions. 
 
Appendix E provides a detailed review of NEEA’s Alliance Cost Effectiveness (ACE) model for 
residential lighting as well as inputs to the baseline assumptions. 
 
7.7 OBJECTIVE 7 


Objective 7: Obtain a more complete picture of residential lighting market (beyond CFLs). 
 
This study included several research efforts designed to address several lamp technologies. The 
consumer surveys have elicited details regarding consumer awareness and purchase rates for 
CFLs over time, but for the second consecutive year, the survey also included questions 
regarding traditional incandescent lamps, EISA-qualifying incandescent lamps, and LED lamps. 
The supplier and utility program manager interviews also explored these technologies. The shelf 
surveys included complete inventories of all CFLs, traditional and EISA-qualifying incandescent 
lamps, and LED lamps in retail stores starting in 2011, and added 4-foot T8 and T12 linear 
fluorescent tube lamps to the inventories in 2013. Below, we summarize availability, diversity, 
and pricing for these technologies. 
 
Awareness and purchase rates. As described earlier in this section, consumer survey results 
suggest that 86% of Northwest consumers were aware of CFLs as of early 2014, 93% were aware 
of LED lamps, and 55% were aware of EISA-qualifying incandescent lamps. While 60% of 
Northwest consumers reported having purchased one or more CFLs before or during 2013, only 
25% had purchased LED lamps by that time and only 22% had purchased EISA-qualifying 
incandescent lamps.  
 
According to consumer survey results, Northwest consumers purchased roughly 5 traditional 
incandescent lamps in 2013, on average, compared to between 2 and 3 general purpose CFLs, 
between 1 and 2 LED lamps, between 1 and 2 EISA-qualifying incandescent lamps, and nearly 0 
specialty CFLs. Of all the lamps purchased among all Northwest consumers in 2013, traditional 
                                                 
28 DNV GL delivered a confidential memorandum to NEEA with more details on this topic in March 2014. Given 
the confidentiality of this memo, we have not included it in the appendices of this report.  
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incandescent lamps represented less than half (46%) of the lamps purchased and general purpose 
CFLs represented roughly one-quarter (24%) of all lamps purchased. LED lamps represented 
16%, EISA-qualifying incandescent lamps represented 13%, and specialty CFLs represented only 
1% of all lamps purchased by Northwest consumers in 2013.  
 
Availability. Shelf survey results from 2012 and 2013 suggest that general purpose CFLs, 
specialty CFLs, halogen, and incandescent lamps are available in at least nine out of ten retail 
stores that sold any of these lamp technologies in the Northwest, while the presence of LED 
lamps increased during this timeframe. In 2012, 62% of the region’s stores stocked LEDs, and 
this increased to 83% of the region’s stores in 2013.  
 
Incandescent lamps have declined as a proportion of total lamps stocked in Northwest retail 
stores from 61% of lamps in 2012 to 50% in 2013. While incandescent lamp share declined 
between 2012 and 2013, halogen lamp share increased from 12% of all lamp stock to 21% 
between years. The share of LED lamps doubled from 2 to 4% of stock in this same timeframe. 
The share of general purpose and specialty CFLs remained unchanged between years at 18 and 
6%, respectively. 
 
Shelf survey results also suggest that 4-foot linear fluorescent tube lamps were available in 
roughly half of Northwest retail stores that sold replacement lamps in 2013—47% of stores had 
T12 lamps in stock (a slight decline from 50% of stores in 2012) and 32% had T8 lamps in stock 
(a decline from 41% in 2012). T12 lamps comprised roughly 60% of 4-foot linear fluorescent 
lamps stocked by Northwest retailers and T8s comprised the remaining 40% (this proportion was 
about the same in 2012).  
 
Diversity. In terms of the average number of lamp models available per store, the diversity of 
CFLs, LED lamps, halogen, and incandescent lamps changed as follows between 2012 and 2013 
in the Northwest:  


• CFLs. The average number of CFL models per store remained fairly stable between years 
at 37 models in 2012 and 38 models in 2013.  


o The average number of general purpose and specialty CFL models per store also 
remained unchanged between years at 21 and 17 models, respectively 


o The average number of specialty CFL models stocked per big box store has 
dropped annually since 2009 (down to 22 models in 2013), while the average 
number of specialty CFL models stocked per non- big box store has increased 
annually since 2011 (up to 16 in 2013). 


• LED lamps: Overall, the average number of LED lamp models stocked per store across all 
stores in the Northwest remained the same between 2012 and 2013 at 6 models per store. 
The average number of LED lamp models per big box store changed little between years 
with 11 models per store in 2012 and 10 models per store in 2013; there was also little 
change in non- big box stores with 4 models per store in 2012 and 5 models per store in 
2013. While the average number of LED lamp models in urban stores remained fairly 
constant between years (at 5 models per store in 2012 and 6 models per store in 2013), 
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LED lamp model diversity declined by half in rural stores from 8 models per store in 
2012 to 4 models per store in 2013. 


• Halogen lamps: Diversity of halogen lamps increased by more a third between 2012 and
2013 from an average of 20 models per store to 27 models per store across all stores. The
increase in lamp model diversity of halogen lamps occurred in big box and non- big box
stores as well as urban and rural stores.


• Incandescent lamps: Diversity of incandescent lamps declined by 9% between 2012 and
2013 from 65 models per store, on average, down to an average of 59 models per store
across all stores. The decline in incandescent lamp model diversity lamps occurred in big
box and non- big box stores as well as urban and rural stores.


Pricing. As described earlier in this section shelf survey results suggest that the overall average 
shelf price for a CFL in the Northwest in 2013 was up 2% between 2012 and 2013 (from $4.35 to 
$4.44 per lamp. The average shelf price for general purpose CFLs increased by 5% from $3.45 in 
2012 to $3.60 per lamp in 2013, while the average price of specialty CFLs declined by 2% from 
$6.87 per lamp in 2012 to $6.75 per lamp in 2013. 


The supplier interviews included several questions to obtain estimates of pricing for various lamp 
types in the Northwest during 2013.  


• CFLs. Twelve of the supplier representatives were able to estimate average prices for
spiral CFLs in the Northwest during 2013. Promotional prices (discounted by utilities,
manufacturers, and/or retailers) for spiral CFLs ranged from $0.50 to $2.00 per lamp and
averaged $1.05 per lamp among suppliers. Non-promotional price estimates for spiral
CFLs ranged from $1.10 to $4.00 and averaged $2.21 among suppliers. Half of the
supplier representatives were also able to estimate average Northwest prices for specialty
CFLs in 2013. Promotional prices ranged from $0.75 to $15.97 among suppliers and
averaged $5.56 per lamp in 2013. Non-promotional prices for specialty lamps ranged
from $4.65 to $20.00 an averaged $7.86 per lamp.


• LED lamps. The supplier interviews asked respondents to estimate the average price for
LED A-lamps in Northwest retail stores in 2013, and 12 representatives were able to
provide estimates. Responses ranged from $5.99 to $20.00 per lamp and averaged $12.13
(nearly half the average price of $23.39 per lamp cited by suppliers in 2012). Interviewers
also asked supplier representatives to project the average prices for LED A-lamps in
Northwest retail stores in 2015 and in 2017, and ten suppliers were able to provide
predictions. Responses ranged from a forecasted price of $3.75 to $15.00 per lamp in
2015 (averaging $9.29), and $1.99 to $12.00 in 2017 (averaging $6.89).


• Incandescent lamps. Seven supplier representatives were able to provide estimates for
traditional incandescent lamp prices in the Northwest in 2013 and nine were able to do so
for EISA-qualifying) incandescent lamps. Estimates for traditional incandescent lamps
ranged from $0.25 to $1.50 per lamp and averaged $0.92 per lamp among suppliers. For
EISA-qualifying incandescent lamps, estimates ranged from $0.75 to $3.00 per lamp and
averaged $1.56 per lamp among suppliers. This suggests that the difference in price
between traditional and EISA-qualifying incandescent lamps was about $0.64 per lamp in
Northwest stores in 2013.
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7.8 OBJECTIVE 8 


Objective 8: Better understand stocking and sales of EISA-qualifying versus non-qualifying 
lamps. 
 
Stocking. The first phase of EISA affected medium screw-base (MSB) incandescent A-lamps in 
the 1490-2600 lumen range and went into effect on January 1, 2012 (after this date, it was illegal 
to manufacture or import traditional incandescent lamps that do not meet EISA standards , but 
retailers are allowed to sell through their existing stock of these lamps.). While roughly two-
thirds of lamps in this category met this EISA standard during the 2012 shelf surveys, 98% of 
lamps met the standard during the 2013 shelf surveys (conducted in late 2012/early 2013). All 
lamps in this category met the standard in urban and rural big box store in 2013, while more than 
95% of lamps in this category met the standard in urban and rural non- big box stores in 2013. 
 
The second phase of EISA affected MSB incandescent A-lamps in the range of 1050-1489 
lumens and went into effect on January 1, 2013. While only 12% of lamps in this category in 
Northwest retail stores met the EISA standard at the time of the 2012 shelf surveys, 62 of lamps 
in this category met the standard at the time of the 2013 shelf surveys. The percentage of lamps 
that met the standard was highest in rural big box stores (98% of lamps) and lowest in urban big 
box stores (47% of lamps). 
 
The third phase of EISA affected MSB incandescent A-lamps in the ranges of 750-1049 lumens 
(medium low brightness) and 310-749 lumens (low brightness) and went into effect on January 1, 
2014, just after the 2013 shelf surveys commenced. Only 20% of all medium low brightness 
lamps and 22% of all low brightness lamps stocked in Northwest retail stores met the EISA 
standard in 2013.  
 
Sales. Only a third of the lamp suppliers who participated in the in-depth interviews were able to 
provide estimates of changes in traditional or EISA-qualifying incandescent lamp sales in the 
Northwest from 2012 to 2013. Of these, results were split; 3 out of 6 reported that sales of their 
EISA-qualifying incandescent lamps increased from 2012 to 2013, while the other three 
representatives said that their sales of these lamps remained unchanged between years. All of the 
suppliers who cited an increase in EISA-qualifying incandescent lamp sales cited EISA 
regulations as the main reason for these increased sales. Only four suppliers were able to provide 
details on changes in sales of traditional incandescent lamps between 2012 and 2013, and all four 
said that their sales of these lamps declined between years. 
 
7.9 OBJECTIVE 9 


Objective 9: Characterize lighting marketing materials in Northwest retail stores.  
 
During the lighting retailer shelf surveys, field staff recorded information about the marketing 
and promotional materials present in Northwest retail stores that sold replacement lamps. The 







 
 


2013-2014 Northwest Residential Lighting Long-Term Market Tracking Study 
  


NEEA Page 52 
 


utility program manager and supplier interviews also elicited information from respondents 
regarding the types of marketing and promotional activities undertaken in the Northwest in 2013 
as well as the technologies promoted and key messages included in these efforts. 
 
Promotional Activities. According to shelf survey results, promotional materials related to 
replacement lamps were present in 69% of Northwest retail stores that sold these products in 
2013. Shelf or wall signs comprised the majority of these materials. Fifteen of the 19 utility 
program managers reported that they undertook promotional activities for replacement lamps in 
2013 and 10 reported use of in-store signage. Thirteen of the 16 supplier representatives who 
participated in the interviews reported that they undertook promotional efforts in 2013 and 10 of 
these used in-store signage.  
 
Technologies Promoted. By far, marketing efforts focused on CFLs more than any other 
technology in 2013. Roughly two-thirds of Northwest retail stores that sell replacement lamps 
had CFL signage present in 2013 (per shelf survey results), 35% of stores displayed promotional 
materials regarding LED lamps, and 35% of stores displayed promotional materials regarding 
EISA-qualifying incandescent lamps. Materials were concentrated in urban stores, with nearly 
three-quarters of urban stores displaying promotional materials compared to only two-fifths of 
rural stores. Promotional materials had a slightly greater presence in big box stores (79%) than 
non- big box stores (66%) in 2013. Materials focusing on LED lamps were present in more than 
half of big box stores compared to less than a third of non- big box stores (53% versus 32%).  
 
All 15 of the utility lighting program managers who reported active lighting marketing 
campaigns in 2013 promoted CFLs. Thirteen program managers mentioned that their outreach 
efforts also included LED lamps in addition to CFLs (compared to only 4 program managers who 
mentioned LED lamps as part of their campaigns in 2012).  
 
Messaging. The most common messages in 2013 replacement lamp promotional activities related 
to saving energy or money (present in 28% of Northwest retail stores at the time of the shelf 
survey visits) or to specific utility programs such as the “Simple Steps, Simple Savings” program 
(present in 35% of stores). Utility representatives also mentioned energy or money savings as a 
key theme in their messaging (mentioned by 14 of 15 utility representatives who had promotional 
activities in 2013), and three-quarters of suppliers mentioned energy savings in their messaging 
as well (12 out of 13 respondents with active promotional campaigns). All 13 supplier 
representatives actively promoting their lamps mentioned promotional materials with messaging 
regarding length of lamp life in 2013. 
 
A handful of utility program managers mentioned some gaps in messaging regarding energy-
efficient lamps in the Northwest market, including messages to help consumers understand 
lumens (mentioned by 5 of the 19 utility representatives) and general information about LEDs (2 
mentions). Four program managers also reported that messaging regarding lighting can be 
confusing to consumers or contradictory, and two said that there was a general failure in 
messaging to acknowledge price as a potential barrier to consumers. More than two-thirds of 
utility program managers suggested that a possible role for NEEA might be to help provide 
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consistent marketing and outreach materials for energy-efficient lighting throughout the region 
(13 of 19 utility representatives). 


7.10 OBJECTIVE 10 


Objective 10: Better understand drivers of customer decision-making regarding lamp 
purchases and influences on those decisions. 


The 2014 consumer telephone survey included questions that enabled a key driver analysis to 
better understand the impact of various factors that may influence consumers’ lamp purchasing 
decisions. Consumer survey respondents rated 11 lamp attributes on a scale of 1–10 in terms of 
importance (a 1 rating was not at all important and a 10 rating was very important). These lamp 
attributes served as explanatory variables in the key driver analysis. There were 4 attributes that 
correlated positively with CFL satisfaction—energy savings of a lamp, environmental 
friendliness of a lamp, lamp fit in a fixture, and long lamp life, and there were 2 attributes that 
correlated negatively with CFL satisfaction—lamp price and quality of light (the other 5 
attributes correlated neither positively nor negatively with CFL satisfaction). We were, thus, able 
to determine that if respondents gave lamp energy savings, environmental friendliness, fit in 
fixture, or long lamp life a high rating, they were more likely to be very satisfied with CFLs.  


Results of this analysis also suggested that there is a positive relationship between satisfaction 
with CFLs and the number of CFLs purchased. In other words, as the level of satisfaction with 
CFLs increases, the likelihood that respondents have purchased a higher number of CFLs also 
increases. Thus, there is an indirect relationship between lamp attributes that correlate positively 
(or negatively) with CFL satisfaction and the number of CFLs that consumers purchase. 


7.11 OBJECTIVE 11 


Objective 11: Better understand NEEA partner activities for consumer research on lighting 
knowledge, preferences and purchasing motivations. 


One of the objectives of the utility program manager interviews was to determine the extent to 
which Northwest utilities are conducting research on consumer lighting knowledge, preferences, 
and purchasing motivations. Results from these interviews suggest that none of the utilities have 
recently conducted formal research on these topics or have concrete plans to do so.  
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8 CONCLUSIONS AND RECOMMENDATIONS  


Based on the findings described throughout the report and summarized in Chapter 7 above, we 
developed the conclusions and recommendations described below.  
 
8.1 CONCLUSIONS 


Study results suggest the following conclusions: 
 


1. Northwest residential Energy Star CFL sales declined slightly between 2012 and 
2013, but it is unclear whether sales will continue to decrease. Residential Energy Star 
CFL sales in the Northwest decreased by 2% between 2012 and 2013. A majority of 
suppliers expect CFL sales to decline over the next five years, but some suppliers expect 
CFLs to increase or remain flat. Universally, suppliers expect increased sales of LED 
lamps, and most suppliers expect increased sales of EISA-qualifying incandescent lamps 
over the next five years. Consumer demand for CFLs will likely compete with increasing 
consumer demand for LED lamps, and may also compete with demand for EISA-
qualifying incandescent lamps. It is not clear how this dynamic will impact future CFL 
sales in the Northwest.  
 


2. Big box stores continue to dominate the region’s residential Energy Star CFL sales, 
but the share of sales by big box store category has changed somewhat in the 
Northwest. CFL sales in big box stores represented nearly 90% of the region’s total CFL 
sales in 2013, a slight increase over 2012 (when big box stores comprised 86% of the 
region’s sales).  


 
3. Consumers may be shifting some of their focus away from CFLs and toward other 


lamp technologies. Northwest consumers are purchasing other lamp technologies in 
addition to CFLs–although to a lesser extent. In early 2014, three out of five Northwest 
consumers said that they purchased one or more CFLs during or after 2013, while just a 
quarter had purchased LED lamps by that time and less than a quarter had purchased 
EISA-qualifying incandescent lamps. Purchase rates for CFLs and LED lamps both 
declined significantly between 2013 and 2014 (CFLs by 10 percentage points and LED 
lamps by 5 percentage points), while purchase rates for EISA-qualifying incandescent 
lamps held steady between years. The decline in CFL and LED lamp purchase rates may 
be related to the longer lifetimes for these technologies (i.e., consumers need to replace 
them less frequently). Survey results also suggested a small, but statistically significant 
decline in consumer awareness of CFLs between the 2013 and 2014 surveys from 90% to 
86%. The reason for this decline may be that consumers have shifted some of their focus 
away from CFLs and toward other lamp technologies given the high level of awareness of 
LED lamps and moderate awareness of EISA-qualifying incandescent lamps. 
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4. Incandescent lamps still dominate retail store inventories but their retail presence is 
declining, while halogen lamps and, to a lesser extent, LED lamps are on the rise. 
Between 2012 and 2013, there was a decline in the proportion of total lamps stocked in 
Northwest retail stores comprised by incandescent lamps of all types (from 61% to 50%). 
During the same timeframe, there was an increase in the share of lamps comprised by 
halogens (from 12% to 21%), and the share of LED lamps doubled from 2 to 4%. These 
trends are likely related to the effects of EISA. 
 


5. EISA’s effects are becoming increasingly prominent in the region’s retail stores with 
most lamps meeting EISA standards in the two lumen categories first affected by 
EISA (1490-2600 lumens and 1050-1489 lumens), but consumer awareness of the 
legislation is only moderate.  


 
• In late 2013/early 2014, nearly all of the MSB incandescent A-lamps stocked in 


the highest lumen category affected by EISA (1490-2600 lumens) met the 
standards that took effect on January 1, 2012, while more than 60% of the MSB 
incandescent A-lamps stocked in the second highest lumen category affected by 
EISA (1050-1489 lumens) met the standards that took effect on January 1, 2013. 
These proportions of lamps that met the standards for both categories were up 
substantially from the share of lamps that met the standard in late 2012/early 2013.  


 
• For MSB incandescent A-lamps in the two lowest lumen categories affected by 


EISA as of January 1, 2014 (750-1049 lumens and 310-749 lumens) only one-fifth 
of lamps stocked in these categories met the standard in late 2013/early 2014 in 
Northwest retail stores.  


 
• Less than half of the Northwest population reported awareness of “legislation that 


will affect lamp availability” in early 2014, and this level of awareness has 
remained steady since the 2012 survey. More than half of consumers reported 
awareness of “energy-efficient incandescent lamps.” Roughly three out of five 
respondents taking part in the 2014 survey reported that they were aware of 
“legislation that will phase out most traditional incandescent lamps by 2014,” 
again unchanged from 2012 and 2013 results.  


 
6. Lamp model diversity declined for incandescent lamps and increased for halogen 


lamps between 2012 and 2013. The decline in incandescent lamp model diversity and 
increase in halogen lamp model diversity are likely due to the effects of EISA. Lamp 
model diversity for CFLs and LED lamps remained essentially unchanged between years. 


 
7. The presence of LED lamps increased in the Northwest between 2012 and 2013, and 


this trend is likely to continue. The proportion of stores stocking LED lamps increased 
from just over three out of five retail stores in 2012 to more than four out of five retail 
stores in 2013. More than 9 out of 10 Northwest consumers were aware of LED lamps as 
of early 2014, and a quarter of consumers had already purchased one or more LED lamps 
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by that time. Lamp suppliers (manufacturers and retailers) predict increased LED lamp 
sales in the future. 


8. The average price of general purpose CFLs increased slightly, while the average
price of specialty CFLs declined slightly between 2012 and 2013. The average shelf
price of a general purpose CFL in the Northwest increased 5% from $3.45 per lamp in
2012 to $3.60 per lamp in 2013, while the average shelf price of a specialty CFL declined
by 2% from $6.87 to $6.75 between years.


9. Promotional materials for replacement lamps continue to focus mainly on CFLs, and
promotional materials for LED lamps are becoming more common in Northwest
retail stores. Two-thirds of retail stores that sold replacement lamps in the Northwest
promoted CFLs, while more than one-third of stores promoted LED lamps. Thirteen out
of 15 utility lighting program managers mentioned that their outreach efforts also
included LED lamps in addition to CFLs, compared to only 4 program managers who
mentioned LED lamps as part of their campaigns in 2012.


10. Promotional messaging for replacement lamps in Northwest retail stores largely
focuses on energy savings, money savings, and long lamp life.


• Interviews with residential lighting program managers at the region's utilities,
lamp manufacturer and retailer representatives, and shelf survey results suggest
that saving energy or money is one of the most common messages highlighted in
promotional materials for residential replacement lamps. Long lamp life (of CFLs
or LED lamps) was another common message cited by supplier representatives
and utility representatives, and was a common message observed in store signage
observed during shelf surveys.


• In 2014 consumer surveys, more CFL purchasers mentioned saving or conserving
energy as the best feature of a CFL than any other feature. Consumers also
mentioned long lamp life frequently. Further analysis of the consumer survey data
(the key driver analysis) reveals that consumers who place high importance on
saving energy and long lamp life when making a lamp purchasing decision are
more likely to be satisfied with CFLs. These results suggest that the most common
messages promoted by utilities and lamp suppliers appear to be resonating with
CFL purchasers.


11. Regional stakeholders have conducted little research on consumer lighting
knowledge, preferences, and purchasing motivations, and such research may be
necessary to continue pushing consumers toward energy-efficient lamp choices.
Sixteen out of the 19 utility representatives who participated in the study suggested that
this research would be valuable and would be interested in conducting this type of
research if they had no budget constraints.
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8.2 RECOMMENDATIONS 


Based on the conclusions described above, we recommend the following: 
 


1. Continued residential replacement lamp market tracking. NEEA should consider 
continuing its current market tracking efforts for residential replacement lamps. This is 
particularly important as the lighting market continues to evolve rapidly, and will help 
NEEA address one of its primary objectives in “[obtaining] a more complete picture of 
residential lighting market beyond CFLs” (study objective 6). Furthermore, NEEA has 
conducted one of the longest market tracking studies on residential lighting for any region 
in the U.S., which makes these research efforts valuable not only for regional 
stakeholders, but also a broader audience of stakeholders beyond the region.   
 


2. Consistent and concise regional messaging for energy-efficient lamps. NEEA should 
consider working with energy-efficiency program sponsors in the region as well as lamp 
manufacturers and retailers to develop consistent and concise region-wide messaging to 
support CFL and LED replacement lamp sales. More than half of the utility program 
representatives who participated in the interviews said that it would be beneficial if NEEA 
could provide support with messaging and outreach for CFLs and/or LED lamps. More 
than a fifth of utility program representatives said that they would like to see messaging 
that is consistent, simplified, and able to reach the entire region. More than two-thirds of 
the region’s stores are already displaying materials promoting replacement lamps–and the 
concepts of energy or money savings and long lamp life for CFLs and LED lamps 
dominate these messages. While these key messages were observed in a number of retail 
stores, they come from a variety of lamp manufacturers, retailers, and energy-efficiency 
program sponsors, are presented to consumers in different ways, and sometimes include 
additional messages regarding replacement lamps that may overwhelm or confuse 
consumers.  NEEA is uniquely positioned to offer broad, regional support, by helping to 
reinforce the key messages of energy savings and long lamp life in a consistent manner. 
 


3. Educational efforts in rural areas. Related to recommendation number two above, 
NEEA should consider resuming its focus on rural areas with regard to educational and 
promotional efforts for energy-efficient lighting. Rural consumers in the Northwest 
typically have few (if any) local big box stores where they can shop for energy-efficient 
lamps, and are therefore less likely to be exposed to promotional materials regarding these 
products. Nearly three-quarters of urban stores visited during the late 2013/early 2014 
shelf surveys displayed promotional materials for replacement lamps compared to only 
two-fifths of rural stores. These efforts may be particularly important going forward as the 
presence of LED lamps and EISA-qualifying incandescent lamps in retail stores increases, 
which will present consumers with more lamp choices and potentially more confusion 
regarding those choices. Utility representatives from rural utilities also mentioned the 
importance of expanding outreach efforts in rural stores as a means of influencing rural 
consumers to purchase CFLs and LED lamps. 
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4. Further research regarding consumer knowledge, preferences, and purchasing 


motivations. NEEA should consider conducting further and more extensive research to 
understand consumer knowledge, preferences, and purchasing motivations for 
replacement lamps. This will enable the development of more effective marketing 
messages to support energy-efficient lamp sales, and will enable NEEA to more 
effectively address objective 10 of its residential lighting market tracking efforts (“better 
understand drivers of customer decision-making regarding lamp purchases and influences 
on those decisions”). 
 


5. Expanded lamp sales tracking efforts. NEEA should consider incorporating additional 
lamp types into its sales data tracking efforts. Given the uncertain future of CFL sales 
(including a possible leveling off or decline), the increasing impacts of EISA over time, 
and increasing market presence of LED lamps, expanding sales tracking efforts beyond 
CFLs would provide NEEA with a more complete picture of the Northwest market for 
replacement lamps. As the market share of LED lamps continues to grow, tracking sales 
of LED lamps will become more important. Furthermore, tracking sales of incandescent 
and halogen lamps, in addition to CFLs and LED lamps, would also enable NEEA to 
estimate the share of the Northwest lighting market comprised by more energy-efficient 
alternatives and gain a better understanding of the overall lighting market in the 
Northwest (again in support of study objective 6 referenced above).  
 


6. Tracking of key specialty lamp styles. NEEA should consider supporting additional 
tracking and analysis of specialty CFL pricing at a finer level of detail for key specialty 
lamp styles, such as reflector, globe, and candelabra styles. As noted in Chapter 2, there 
are at least 9 different styles of specialty CFLs. Furthermore, lamp manufacturer and 
retailer representatives cited average prices for specialty CFLs ranging from $0.75 to 
$20.00 per lamp, which suggests a wide range of prices across a number specialty CFL 
styles. Moreover, specialty styles and lamp prices vary considerably by lamp technology, 
so it is difficult to compare specialty lamps as a single category across lamp technologies. 
Disaggregating specialty CFL lamp styles would enable NEEA to make more analogous 
and accurate comparisons of various specialty lamp styles available to residential 
consumers in the Northwest across lamp technologies.  
 


7. Tracking CFL prices based on stock-weighted average pricing. Because the CFL 
“price paid” assumptions used in prior long-term market tracking studies have not been 
supported empirically, NEEA should consider relying on stock-weighted CFL pricing 
data obtained from shelf survey research to determine average pricing for CFLs, since 
these data are comprehensive and verifiable. 
 


8. Updating the list of stores that sell replacement lamps in the Northwest. NEEA 
should consider supporting additional research to update its list of stores in the Northwest 
that sell replacement lamps. A contractor compiled this list for NEEA nearly 10 years 
ago, and it is likely that the number of retail stores that sell replacement lamps as well as 
the distribution of stores by store type has changed. An updated list of stores from a 
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reputable business data research firm combined with additional research on which stores 
sell lamps would yield more accurate storefront weights, and, in turn, more accurate shelf 
survey results. 
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NORTHWEST ENERGY EFFICIENCY ALLIANCE  
LIGHTING TRACKING STUDY: LIGHTING SHELF INVENTORY 


CONTACT INFORMATION 
PLEASE FILL IN THIS SECTION USING THE INFORMATION CONTAINED IN THE SAMPLE DATABASE 


Field researcher name: Store address: 


Date: Store city: 


Store name: Store state: 


Store type: Store zip code: 


LIGHTING SIGNAGE & PROMOTIONAL MATERIALS 


A1. Are there any materials present promoting lighting? [DO NOT INCLUDE MESSAGES ON 
LIGHTING PACKAGES OR SIMPLE PRICING INFORMATION ON SHELVES]. 
1 Yes 
2 No 


[REPEAT A2 THROUGH A3E FOR EACH PROMOTIONAL SIGN OR DISPLAY IN STORE] 


A2. [IF PROMOTIONAL MATERIALS PRESENT] Which lighting technologies are being promoted? 
[MARK ALL THAT APPLY]. 
1 CFLs 
2 LEDs 
3 Energy Efficient Incandescents (e.g., EISA-compliant halogens) 
4 Traditional Incandescents (e.g., incandescent not compliant with EISA regulations) 
5 Other lighting technology [PLEASE SPECIFY]:________________________________________ 


A3a.  [IF PROMOTIONAL MATERIALS PRESENT] What type of sign is present? 
1 Sign on shelf/wall 
2 Sign hung from ceiling 
3 Brochures 
4 Floor sticker/cling 
5 Other [PLEASE SPECIFY]: ________________________________________________________ 


A3b.  [IF PROMOTIONAL MATERIALS PRESENT] Where is the promotional material located? 
1 In the lighting aisle(s) 
2 Near the cash register 
3 In front of the store/near store entrance 
4 On an endcap 
5 Other location [PLEASE SPECIFY]:_________________________________________________ 


Shelf Survey Store name/City/Date: ________________________________________________ 
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A3c. [IF PROMOTIONAL MATERIALS PRESENT] Does the sign or display refer to a specific bulb 
model or models? 


 1 Yes 
 2 No 
 
A3d. [IF A3C=YES] Please list the manufacturer, model number(s), base type, and style of the bulb. 
________________________________________________________________________________________ 
 
A3e. [IF PROMOTIONAL MATERIALS PRESENT] Summary of Key Messages in Sign or Display: 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
A4a. Are there dimmer switches in the same aisle/location as the light bulbs? 
 1 Yes 
 2 No 
 
A4b. [IF DIMMER SWITCHES PRESENT] Please describe any signage and key messages associated 


with the dimmer switches: 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
A5a. Are there any LED bulbs present that can be controlled wirelessly? These may or may not have 


wireless controllers or remote controls in the package with the bulbs. Examples include HUE 
(Philips), Connected (TCP), and Insteon LED bulbs.  


 1 Yes 
 2 No 
 
A5b. [IF WIRELESS LEDS PRESENT] Please list product manufacturer, brand name, bulb style (e.g., 


A-lamp, Spotlight, Globe, etc.): 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
 
 


BULB CODES (TECHNOLOGY TYPE, BASE TYPE, AND STYLE CODES) 


Technology Type Codes Base Type Codes 


Technology Type Code   Base Type Codes Code   


Shelf Survey Store name/City/Date: ________________________________________________ 







2013-2014 Northwest Energy Efficiency Alliance Lighting Shelf Inventory      3 


CFL CF Medium Screw M 
Incandescent I Pin P 
Halogen H GU-Type G 
LED L Candelabra/Intermediate C 


Cold Cathode CC Large Screw Base L 


Fluorescent Tube FL 
Candelabra with Medium Screw 
Adaptor C/M 


Other OT Other OT 


 Bulb Style Codes* 


Bulb Style Code Image Bulb Style  Code Image 


Spiral/Twister TW 
 


Spotlight/Reflector/ 
Flood 


See 
below 


See 
spotlight/reflector/flood 
codes in table below. 


Globe (e.g., for 
bathroom vanity 
fixtures) GL 


 


Circline CI 


 


A-lamp (shaped like 
standard 
incandescent) AL 


 


Tube Style TU 


 


Torpedo/Bullet TO 


 


Night Light NL 


 


Linear 4 ft. T8 
Fluorescent Tube T8 


 


Linear 4 ft. T12 
Fluorescent Tube T12 


 


Bug Light BU 


 


Other/Unknown OT 
Record style code, if 
indicated on package. 


 *See LED Style Code Table below for further details and information on LED bulb styles. 


 
Spotlight/Reflector/Flood Bulb Style Codes 


Bulb Style Code Image Bulb Style  Code Image 


Shelf Survey Store name/City/Date: ________________________________________________ 
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BR25 B25 
 


PAR16 P16 
 


BR30 B30 
 


PAR20 P20 
 


BR40 B40 
 


PAR30 P30 
 


R20 R20 
 


PAR38 P38 
 


R30 R30 
 


MR16 M16 
 


R40 R40 
 


Other OT 
  


 
LED Style Codes 


Bulb Style Code Bulb Style  Code 
A15, A19, A21, A23 AL G16½, G25, G40, P25, PS35  GL 
B10½, B13, BA9, BA9½, F10, F15,  F20   TO T 4½, T5, T6, T8, T10  TU 
C7, C9 NL C7 NL 


BR25, BR30, BR40, R20, R30, R40, PAR15, 
PAR20, PAR30S, PAR30L, PAR38 


See 
spot-
light 
codes 
table 
above 


Other LED Bulb Style (record style code on 
package, if known)   OT 


 
 
 
 


Shelf Survey Store name/City/Date: ________________________________________________ 



http://www.google.com/imgres?q=BR+30+CFL&hl=en&biw=1206&bih=566&gbv=2&tbm=isch&tbnid=-1lXhnNaxVIb1M:&imgrefurl=http://www.lumetro.com/store/catalog/BR-30-CFL-orderby0-p-1-c-389.html&docid=YrlmaTgB2h7nzM&w=200&h=200&ei=GCJEToOtB8jz0gG7yMC0CQ&zoom=1

http://www.google.com/imgres?imgurl=http://www.techmall.com/v/vspfiles/photos/57785-2T.jpg&imgrefurl=http://www.techmall.com/Sylvania-20-Watt-BR40-CFL-Floodlight-Medium-Base-L-p/57785.htm&usg=__LZwSOGjaPa59K17iYM8Sw6TYWrU=&h=250&w=250&sz=9&hl=en&start=15&zoom=1&tbnid=YJczABSHkvHU4M:&tbnh=111&tbnw=111&ei=hzNETtrLMMjm0QGim5T1CQ&prev=/search?q=br40+CFL&hl=en&sa=G&biw=1206&bih=566&gbv=2&tbm=isch&itbs=1

http://www.google.com/imgres?q=par+30+CFL&hl=en&biw=1206&bih=566&gbv=2&tbm=isch&tbnid=5zkDb3lAqq42uM:&imgrefurl=http://lightbulbshop.net/index.php?cPath=140_29&docid=htN4NKKKomj_BM&w=250&h=250&ei=TzJETouJH4Tl0QGyruDxCQ&zoom=1

http://www.google.com/imgres?q=par+38+CFL&hl=en&biw=1206&bih=566&gbv=2&tbm=isch&tbnid=gEpiXs8yTrNilM:&imgrefurl=http://www.greenoptions.com/products/ge-par38-cfl&docid=YvkMdFWI3bvnvM&w=265&h=265&ei=TyVETqWWJYPrgQfR_-GkDw&zoom=1





 
Bulb Inventory 
Inventory all replacement CFLs, incandescents, halogens, LEDs, 4 ft. T8 and T12  
fluorescent tubes, and cold cathodes.   
Use as many pages as necessary. 
For 3-way, dimmable, ENERGY STAR, and rough service incandescent columns: X if applicable. 
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IF ONLY ONE PRICE SHOWN: Try to determine whether it’s a 
discounted price/sale price or if it’s a full-priced bulb. If sale price, 
record value in “Discounted price.” If full price, record value in 
“Original Price.” 


Shelf Survey Store name/City/Date: _____________________________________________________________ Page #________ 







 
 
 
 
 
 


2014 Northwest Energy Efficiency Alliance Consumer Lighting Survey 
------------ FINAL 03/10/2014 ------------ 


 
[RED BRACKETS DENOTE SURVEY QUESTIONS THAT HAVE BEEN  


ADDED, MODIFIED, OR MOVED FOR THE 2014 SURVEY] 
 


0  INTRODUCTION 
 
Hello, my name is _________ calling on behalf of the Northwest Energy Efficiency Alliance. We’re 
conducting a study on home lighting preferences.  
 
S0. May I please speak to the person who does most of the shopping for your household?  


[MAKE SURE RESPONDENT IS 18 YEARS OLD OR OLDER] 
 
[CONTINUE OR ARRANGE FOR CALLBACK] 
 
IF NECESSARY: I want to assure you that this is NOT a sales call and that the information that you provide 
will be kept strictly confidential. This will only take about 10 minutes of your time. 
 
IF NECESSARY: The Northwest Energy Efficiency Alliance, or NEEA, is a non-profit organization that 
funds projects to encourage energy efficiency in the Northwest. Its Board of Directors has representatives 
from utilities, environmental groups, regulatory agencies, and energy-related private businesses. For more 
information you can visit NEEA’s website at www.neea.org. 
 
S1. Are you taking this call on a cell phone or a landline?  
[NEW] 1  Cell phone  


2  Landline  SKIP TO S4 
88  (Don’t Know)   TERMINATE CALL 
99  (Refused)   TERMINATE CALL 


  
S2. Are you taking this call while driving a car or doing something that requires your attention?  
[NEW] 1 Yes    ARRANGE FOR CALLBACK   


  [Due to safety reasons we will need to call you back at a more convenient time.  
Thank you very much.] 


2  No   
88  (Don’t Know)   
99  (Refused)   


 
S3. Do you live in a household that also has a landline? [IF NECESSARY: “This is for classification  
[NEW] purposes. We would like to know what percent of households have both types of phones.”] 
 1  Yes  


2  No   
88  (Don’t Know)   
99  (Refused)   


 
S4. For classification purposes, may I please have the zip code where you reside at least six months 
[D7]    out of the year?  
 ENTER 5-DIGIT ZIP CODE: _______  


[IF S1 = 1, CHECK ZIP CODE FOR SURVEY ELIGIBILITY; IF NOT ELIGIBLE, TERMINATE 
CALL] 
88  (Don’t Know)   TERMINATE CALL 
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99  (Refused)   TERMINATE CALL 
 
 


1 KEY DRIVERS  
 
 
K1  Great. I’d like to start off by asking some general questions about light bulbs. I’m going to read you 
[NEW]  a list of statements about things that you might consider when purchasing any type 
 of light bulb. On a scale of 1-10 where 1 means “not at all important” and 10 means “very 


important,” how important are each of the following in your decision to purchase light bulbs? 
[RANDOMIZE STATEMENTS] 


__ (Numeric response, 1-10) 
88  (Don’t know) 
99  (Refused) 


 
K1_1 The bulb helps save energy. 
K1_2 The price of the bulb 
K1_3 The bulb helps lower energy bills.  
K1_4 The bulb lasts a long time before burning out 
K1_5 The quality of the bulb 
K1_6 The bulb is environmentally friendly 
K1_7  Having prior experience with the type of bulb I purchase 
K1_8  The bulb is dimmable 
K1_9  The quality of the light from the bulb 
K1_10 The bulb is fits well in my light fixture 
K1_11 My friends or family recommend the bulb I purchase 
 
 


2 COMPACT FLUORESCENT LAMPS  
 
CFL AWARENESS 
 
A1 Have you ever heard of compact fluorescent light bulbs or CFLs? 
 1 Yes    SKIP TO P0 
 2 No  
 88  (Don’t Know) 
 99  (Refused)  
  
A2 Compact fluorescent light bulbs, or CFLs, are small fluorescent bulbs that fit in regular 
 light bulb sockets. The most common CFLs look different than standard bulbs. They are often made 


out of thin tubes of glass bent into loops. Have you ever heard of them? 
1 Yes     
2 No   SKIP TO V1 
88 (Don’t Know)  SKIP TO V1 
99  (Refused)  SKIP TO V1 


 
CFL PURCHASES 
 
P0 Have you ever purchased any CFLs?  
 1  Yes  


2  No    SKIP TO V1 
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88  (Don’t Know)   SKIP TO V1 
99  (Refused)  SKIP TO V1 


 
P3a  Do you currently have any CFLs installed in your home? 
 1  Yes    
 2  No     SKIP TO P4 
 88 (Don’t know)   SKIP TO P4 
 99 (Refused)   SKIP TO P4 
 
P3b How many CFLs are installed?  
 ENTER # ______  [PROBE FOR BEST ESTIMATE] 
 88  (Don’t know)    SKIP TO P4 
 99 (Refused)   SKIP TO P4 
 
P3c [IF 1 < P3b < 8888, READ]: Of the [P3b] CFLs you have installed, how many are the spiral or 


twisty shape?  
[IF P3b = 1, READ]:  “Is it a spiral or twisty shape?” [Enter “1” if YES or “0” if NO] 


  ENTER # ______  [PROBE FOR BEST ESTIMATE]  
 8888  (Don’t know) 
 9999 (Refused) 
 
P3d [IF P3c = P3b, SKIP TO P3f] How many are shaped like regular light bulbs?  
 [PROMPT IF NECESSARY: How many of the [P3b] CFLs you have installed are shaped like 


regular light bulbs?] 
 [IF P3b = 1 AND P3c = 0, READ: “Is it shaped like a regular light bulb?” and [Enter “1” if YES OR 


Enter “0” if NO] 
 ENTER # ______  [PROBE FOR BEST ESTIMATE]  
 8888  (Don’t know) 
 9999 (Refused) 
 
P3e [IF P3c + P3d = P3b, SKIP TO P3f] What other types of CFLs do you have installed? 
 [DO NOT READ LIST; ACCEPT MULTIPLE RESPONSES] 


1 Shaped like regular light bulbs / incandescent bulbs    
2 Globe / sphere / vanity 
3 U-shaped / Tube shaped 
4 Reflector / flood / spotlight 
5 Candelabra / flame shape (for chandelier)  
6 Bug light 
7 Colored CFL 
8 Pin or plug-in base 
9  Small screw base 
77 Other (specify) ____________________ 
88 (Don’t know) 
99 (Refused)  


 
P3f  [IF P3c+P3d = P3b or P3c = P3b] Why aren’t you using other types of CFLs? 
 [IF NECESSARY: Why aren’t you using CFLs that aren’t shaped like spirals or regular light bulbs?] 
 [PROMPT: Anything else?] 
 [DO NOT READ LIST; ACCEPT MULTIPLE RESPONSES]  
  0  Not aware of them 


1 Price / expensive  
2 Can’t find them 
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3 How they fit in fixtures 
4 How they look in fixtures 
5 Mercury / hazardous contents 
6 They take too long to light up 
7 Don’t need any bulbs 
77 Other (specify) ____________________ 
88 (Don’t know) 
99 (Refused)  


 
P4 Are you storing any CFLs for use as spares or to be installed at a later date? 
 1  Yes  
 2  No     SKIP TO P5a 
 88 (Don’t know)   SKIP TO P5a 
 99 (Refused)   SKIP TO P5a 
 
P4b How many CFLs are you storing?   
 ENTER # ______  [PROBE FOR BEST ESTIMATE]  
 88  (Don’t know) 
 99 (Refused) 
  
P4d [IF 1 < P4b < 8888, READ]: How many of the CFLs in storage are the spiral or twisty shape?   
 [IF P4b = 1, READ]: “Is it a spiral or twisty shape?” [Enter “1” if YES or “0” if NO] 
 ENTER # ______  [PROBE FOR BEST ESTIMATE]  
 8888  (Don’t know) 
 9999 (Refused) 
 
P4e [IF P4d < P4b] How many of the CFLs in storage are shaped like a regular light bulb?   


[IF P4b = 1 AND P4c = 0, READ]: “Is it shaped like a regular light bulb?” [Enter “1” if YES or “0” if 
NO] 
ENTER # ______  [PROBE FOR BEST ESTIMATE]  


 8888  (Don’t know) 
 9999 (Refused) 


 
P5a Have you had any CFLs that you installed but later removed and did not use elsewhere in your 


home? 
1 Yes    


 2 No     SKIP TO P6 
 88 (Don’t know)   SKIP TO P6 
 99 (Refused)   SKIP TO P6 
 
P5b  How many CFLs did you remove?  
 ENTER # ______  [PROBE FOR BEST ESTIMATE]  
 8888  (Don’t know)   SKIP TO P6 
 9999 (Refused)   SKIP TO P6 
 
P5c   [IF 1 < P5b < 8888, READ]: How many of the CFLs you removed were spiral or twisty shaped?  
 [IF P5b = 1, READ]: “Was it a spiral or twisty shape?” [Enter “1” if YES or “0” if NO] 
 ENTER # ______  [PROBE FOR BEST ESTIMATE]  
 8888  (Don’t know) 
 9999 (Refused) 
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P5e  [IF P5c = P5b, SKIP TO P6] How many of the CFLs you removed were shaped like regular light
 bulbs?  
 [IF P5b = 1 AND P5c = 0, READ]: “Was it shaped like a regular light bulb?” [Enter “1” if YES or “0” 


if NO] 
 ENTER # ______  [PROBE FOR BEST ESTIMATE]  
 8888  (Don’t know) 
 9999 (Refused) 
  
P6 [IF P3a = 1, ELSE SKIP TO M1]  


[IF P3b = 1] When the CFL you now have installed burns out, how likely are you to replace it with 
another CFL? Use a scale of 1 to 5 where 1 means you’re "not at all likely" and 5 means you’re 
"very likely.” 
[ELSE IF 1 < P3b < 8888] When one of the CFLs you have installed burns out, how likely are you 
to replace it with other CFL? Use a scale of 1 to 5, where 1 means you are "not at all likely" and 5 
means you are "very likely." 


 ENTER # ______ [1 = not at all likely; 5 = very likely] 
 88 (Don’t know) 
 99 (Refused) 


 
2013 CFL PURCHASES 
 
M1 Did you purchase any CFLs in 2013? 


1 Yes    
 2 No     SKIP TO S1 
 88 (Don’t know)   SKIP TO S1 
 99 (Refused)   SKIP TO S1 
 
M2 How many CFLs did you purchase in 2013? If a package contained more than one bulb, please 


count each one separately.  
 ENTER # ______  [PROBE FOR BEST ESTIMATE] 
 8888  (Don’t know)  SKIP TO M6 
 9999 (Refused)   SKIP TO M6 
 
M2a How many of the CFLs you bought in 2013 were the spiral or twisty shape? 
 ENTER # ______  [PROBE FOR BEST ESTIMATE] 
 0  (None) 
 8888  (Don’t know) 
 9999 (Refused) 
 
M2b [IF M2a < M2] How many were shaped like regular light bulbs?  
  ENTER # ______  [PROBE FOR BEST ESTIMATE] 
 0   (None) 
 8888  (Don’t know) 
 9999 (Refused) 
  
M3a Of all the CFLs you bought in 2013, how many did you install in your home? 
  ENTER # ______  [PROBE FOR BEST ESTIMATE]  
 0  (None)    
 8888  (Don’t know) 
 9999 (Refused) 
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M4 [IF M3a < M2] Thinking about all the CFLs that you bought in 2013, how many did you store to 


install later? 
 ENTER # ______  [PROBE FOR BEST ESTIMATE]  
 0   (None) 
 8888  (Don’t know) 
 9999  (Refused) 
 
M6 Where did you purchase CFLs most recently? ______ 
 [DO NOT READ LIST; ACCEPT MULTIPLE RESPONSES]   


1 Home center (Home Depot, Lowe’s, D & B Supply, Lumbermen’s) 
2 Discount or mass merchandise store (Wal-Mart, K-Mart, Target, Fred Meyer, M.H. King, 


Shopko, Swains) 
3 Buying clubs (Costco or Sam’s Club) 
4 Hardware stores (ACE, True Value, Do it Best, Do it Center)  


[PROBE FOR STORE NAME: IF STORE IS HOME CENTER STORE AS LISTED IN 
RESPONSE 1 (HOME DEPOT, LOWE’S, D&B SUPPLY, ETC., RECODE AS 1] 


5 Supermarket, food store (Albertson’s, Winco Foods) 
6 Drug store (Bartell, Bi-Mart, Hi-School Pharmacy, Longs, Osco Drug, Rite Aid, Walgreens) 
7 Lighting supply store, lighting showroom 
8 Mail Order Catalog 
9 Over the Internet 
10 Home Energy Show 
77 Other (specify) ____________________ 
88  (Don’t know) 
99 (Refused) 
 


SATISFACTION 
 
S1 Thinking about all of the CFLs you recently purchased, how satisfied are you with them? 
 Use a scale of 1 to 10, where 1 means you are "not at all satisfied" and 10 means you are "very 


satisfied".  
 ENTER # ______ [1 = not at all satisfied; 10 = very satisfied] 


88 (Don’t know) 
99 (Refused) 
 


S4 In general, what are the best features of CFLs? 
 [DO NOT READ LIST; ACCEPT MULTIPLE RESPONSES]    


1 Last longer before burning out 
2 Save money / reduce electricity bill  
3 Save/conserve energy/electricity 
4 Resource conservation benefits / better for environment / “green” 
5 Work better / higher quality 
6 Quality of light 
7 Brightness 
77 Other (specify)_________________________ 
88  (Don’t know) 
99 (Refused) 


 
S5 In general, what are the worst features of CFLs? [IF RESPONSE = “brightness,” CLARIFY  
 WHETHER TOO BRIGHT OR NOT BRIGHT ENOUGH.] 
 [DO NOT READ LIST; ACCEPT MULTIPLE RESPONSES]    


1 Price / expensive 
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2 Too bright  
3 Not bright enough 
4 Color of light 
5 How they fit in fixtures 
6 How they look in fixtures 
7 Mercury / hazardous contents 
8 Take too long to light up 
9 Don’t last long enough 
10 Difficult to dispose 
77 Other (specify) _________________________ 
88  (Don’t know) 
99 (Refused) 


 
TURF 
 
S10  Now I’m going to read you a list of statements about CFLs, and would like you to tell me if you 


agree or disagree with each statement. You may have already mentioned something similar to 
these statements earlier, but I’d still like you to tell me whether you agree or disagree with each 
statement. [RANDOMIZE STATEMENTS] 


 
Response options will include: 


1 Agree 
2 Disagree 
88  (Don’t know) 
99  (Refused) 


 
S10_1 CFLs are not bright enough. 
S10_2 The light from CFLs is too harsh.  
S10_3 CFLs don’t fit well in my fixtures.  
S10_4 CFLs don’t look good in my fixtures. 
S10_5 CFLs take too long to light up. 
S11_6 CFLs don’t come in the shapes that I need. 
S10_7  CFLs are not suitable for use in all of the rooms in my home. 


 
 


3  EXPANDING CFL INSTALLATIONS – ALL AWARE  
   
E3a What is the main reason preventing you from increasing the number of CFLs you currently have 


installed in your home? 
[DO NOT READ LIST; ACCEPT ONLY ONE RESPONSE] 


1 Waiting for incandescent bulbs to burn out 
2 Storing incandescent bulbs 
3 Operating hours -- don’t use the other bulbs/lamps enough  
4 CFLs are too expensive/cost too much 
5 Need dimmable bulbs / can’t get dimmable CFLs / can’t use CFLs with dimmer switches 
6 Need 3-way bulbs / can’t get 3-way CFLs / can’t use CFLs in my 3-way fixtures / when I 


use regular CFLs in my 3-way fixtures they don’t work 
7 Don’t like the way CFLs look in fixtures 
8 Don’t like the way CFLs fit in fixtures 
9 CFLs aren’t bright enough 
10 CFL light color isn’t what I want/isn’t right 


 
__________________________________________________________________________________________________ 
Northwest Energy Efficiency Alliance - 7 - 
Consumer Lighting Survey 2014 


 







 
 
 
 
 
 


11 CFLs take too long to light up 
12 Mercury / concerns about disposal 
13 Do not need any more bulbs at this time 
14 All of the bulbs in my home are CFLs    SKIP TO V1 
15 Prefer LEDs 
77 Other (specify) _________________________ 
88 (Don’t know)      SKIP TO V1 
99 (Refused)      SKIP TO V1 


 
E3b [IF E3a = 14, 88, 99 SKIP TO F1] Anything else? 
 [DO NOT READ LIST; ACCEPT MULTIPLE RESPONSES] 


0 No / nothing 
1 Waiting for incandescent bulbs to burn out 
2 Storing incandescent bulbs 
3 Operating hours -- don’t use the other bulbs/lamps enough  
4 CFLs are too expensive/cost too much 
5 Need dimmable bulbs / can’t get dimmable CFLs / can’t use CFLs with dimmer switches 
6 Need 3-way bulbs / can’t get 3-way CFLs / can’t use CFLs in my 3-way fixtures / when I 


use regular CFLs in my 3-way fixtures they don’t work 
7 Don’t like the way CFLs look in fixtures 
8 Don’t like the way CFLs fit in fixtures 
9 CFLs aren’t bright enough 
10 CFL light color isn’t what I want/isn’t right 
11 CFLs take too long to light up 
12 Mercury / concerns about disposal 
13 Do not need any more bulbs at this time 
15 Prefer LEDs 
77 Other 
88 (Don’t know) 
99 (Refused) 
 


 
4 ENERGY INDEPENDENCE AND SECURITY ACT OF 2007 (EISA) 
 
V1 Are you aware of any legislation in the United States that may affect the availability of certain types 


of light bulbs? 
1 Yes 
2 No 
88 (Don’t know) 
99 (Refused) 


 
V2 In 2007, Congress passed legislation that will phase out most traditional incandescent light bulbs by 


2014. Before today, were you aware of this legislation? 
1 Yes 
2 No 
88 (Don’t know) 
99 (Refused) 
 


V3 As part of the legislation, retailers began phasing traditional 100-Watt, 75-Watt, 60-Watt,  
[NEW]  and 40-Watt light bulbs out of stores at the beginning of 2012. Before today, were you aware that 


these light bulbs are being phased out? 
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1 Yes    
2 No 
88 (Don’t know) 
99 (Refused) 


 
V4 Did you shop for any traditional incandescent light bulbs in 2013? 
[NEW]  1 Yes    


 2 No     SKIP TO V9 
 88 (Don’t know)    SKIP TO V9 
 99 (Refused)    SKIP TO V9 


 
V4a Which types of traditional incandescent bulbs did you shop for [in 2013]? Were they … 
[NEW] V4a_1 …100-Watt incandescent bulbs? 
 V4a_2 … 75-Watt incandescent bulbs? 
 V4a_3 … 60- or 40-Watt incandescent bulbs? 
 1 Yes    


 2 No     
 88 (Don’t know)    
 99 (Refused)    


 
[IF V4a_1, V4a_2, OR V4a_3 = 1, ELSE SKIP TO V9]  
V4b During 2013, how many traditional incandescent bulbs did you purchase?  
[IN2] [IF NECESSARY: If a package contained more than one bulb, count each bulb separately.] 


ENTER # ______  [PROBE FOR BEST ESTIMATE] 
0 (None)  
8888  (Don’t know)  


 9999 (Refused) 
 
V5 Were you able to purchase all of the types of traditional incandescent bulbs you were shopping for? 
[NEW] [IF NECESSARY: “…when you went shopping for them in 2013?”] 


 1 Yes      SKIP TO V9 
 2 No 
 88 (Don’t know)    SKIP TO V9 
 99 (Refused)    SKIP TO V9 


 
V7 What type of light bulb did you end up purchasing instead?  
  [ACCEPT MULTIPLE RESPONSES] 


 0 Did not purchase any light bulbs 
 1 Incandescent  
 2 CFL  
 3 LED  
 4 Halogen  
 5 Energy Efficient incandescent/halogen bulbs 
 77 Other (specify) ____________________ 
 88 (Don’t know) 
 99 (Refused) 


 
V9 When traditional incandescent light bulbs are no longer available, which one of the following things 


are you most likely to do: switch to a new type of light bulb, keep using traditional light bulbs but 
switch to a lower wattage, or something else? 
[ACCEPT MULTIPLE RESPONSES] 


1 Switch to a new type of light bulb 
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2 Keep using traditional light bulbs but switch to a lower wattage   SKIP TO EE1a 
3 Something else (specify) __________________     SKIP TO EE1a 
88 (Don’t know)         SKIP TO EE1a 
99 (Refused)         SKIP TO EE1a 


 
V10 Which type of light bulb are you most likely to switch to? 
  [ACCEPT ONLY ONE RESPONSE. DO NOT READ LIST] 


1 LED 
2 Halogen 
3 CFL  
4 Energy Efficient incandescent / halogen 
77 Other (specify) __________________ 
88 (Don’t know) 
99 (Refused) 


 
 
5 ENERGY-EFFICIENT INCANDESCENT LAMPS 
 
EE1a Have you ever heard of energy-efficient incandescent light bulbs?  
 1  Yes    SKIP TO EE2 


2  No    
88  (Don’t Know)   
99  (Refused)  
 


EE1b Energy-efficient incandescent light bulbs look like traditional incandescent bulbs and give off the 
 same amount of light using less energy. They come in wattages like 43, 53, or 72 Watts instead of 


60, 75 or 100 Watts like traditional incandescent bulbs. Have you ever heard of these more efficient 
incandescent bulbs? 


 1  Yes  
2  No    SKIP TO LE1a 
88  (Don’t Know)   SKIP TO LE1a 
99  (Refused)  SKIP TO LE1a 
 


EE2 Have you ever purchased any energy-efficient incandescent light bulbs? 
  1 Yes  


2  No    SKIP TO LE1a 
88  (Don’t Know)   SKIP TO LE1a 
99  (Refused)  SKIP TO LE1a 


 
EE3 During 2013, how many energy-efficient incandescent bulbs did you purchase?  
 [IF NECESSARY: If a package contained more than one bulb, count each bulb separately.] 


ENTER # ______  [PROBE FOR BEST ESTIMATE] 
0  (None) 
8888  (Don’t know) 
9999 (Refused) 
 


EE4 Of all the energy-efficient incandescent bulbs you have ever bought, how many have you installed 
in your home? 


  ENTER # ______  [PROBE FOR BEST ESTIMATE]  
 0  (None)     
 8888  (Don’t know) 
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 9999 (Refused) 
 


 
6 LED LAMPS 
 
LE1a Have you heard of LED light bulbs? 
 1  Yes    SKIP TO LE3 


2  No     
88  (Don’t know)   
99 (Refused)   


 
LE1b   LED light bulbs can be used in the same types of fixtures as regular incandescent bulbs but are  
 shaped somewhat differently and produce light using semiconductor chips. They use a lot less 


energy than regular incandescent bulbs. Have you heard of LED light bulbs? 
 1 Yes    


2  No     SKIP TO LE9 
88  (Don’t know)   SKIP TO LE9 
99 (Refused)   SKIP TO LE9 


  
LE3 Have you ever purchased any LED bulbs other than LED nightlights or holiday light strings?  
[NEW] 1  Yes  


2  No    SKIP TO LE7 
88  (Don’t Know)   SKIP TO LE7 
99  (Refused)  SKIP TO LE7 


 
LE4 During 2013, how many LED bulbs did you purchase?  
 [IF NECESSARY: If a package contained more than one bulb, count each bulb separately.] 


ENTER # ______  [PROBE FOR BEST ESTIMATE] 
0  (None)  SKIP TO LE6 
8888  (Don’t know)  SKIP TO LE6 
9999 (Refused)  SKIP TO LE6 
 


LE5 [IF LE4 = 0, 88, 99, SKIP TO LE6] Of all the LED bulbs you bought in 2013, how many did you 
install in your home? 


  ENTER # ______  [PROBE FOR BEST ESTIMATE]  
 0  (None)    
 8888  (Don’t know) 
 9999 (Refused) 
 
LE6  Thinking about all of the LED bulbs you recently purchased, how satisfied are you with them? 
 Use a scale of 1 to 10, where 1 means you are "not at all satisfied" and 10 means you are "very 


satisfied".  
 ENTER # ______ [1 = not at all satisfied; 10 = very satisfied] 


88 (Don’t know) 
99 (Refused) 


 
LE7  [IF LE3 = 1, SKIP TO LE9] Why haven’t you purchased any LED bulbs?  
 [ACCEPT MULTIPLE RESPONSES] 
  0  Not familiar with them 
  1  Too expensive 
  2  Don’t know where to buy them 
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  3  Can’t find them 
  4  Can’t find the shape/size I need 
  5  Satisfied with my current light bulbs 
  6  Don’t need any bulbs  


77 Other (specify)_________________________ 
88  (Don’t know) 
99 (Refused) 


 
LE9 Now I’d like you to think about how quickly you, personally, adopt new technology. Which of the 


following do you think best describes you? 
[NEW] [READ LIST; ACCEPT ONLY ONE ANSWER] 
 1 I am the first among my friends to purchase new technology 
 2 I purchase new technology sooner than most of my friends  
 3 I am typically in the middle of the group when purchasing new technology 
 4 I purchase new technology after most of my friends have purchased it 
 5 I am one of the last people to purchase new technology 
 88 (Don’t know) 
 99 (Refused) 
 
 
7  DEMOGRAPHICS - ALL 
 
D0 Before we finish, I have just a few more questions about your household to make sure we’re getting 


a representative sample of residents.  
 
D1 What type of home do you live in? [READ LIST] 
  1 Mobile home 


 2 Single-family (attached or detached) 
 3 Apartment  
 4  Condo 
 77 (Other) _______________ 
     88  (Don’t know) 
     99 (Refused) 


 
D1a  What year was your home built?  
 [NEW] ENTER HOMEYEAR: ____________ 
 If not sure, would you say: 
 1 2006 or later 
 2 2000 - 2005 
 3 1990 - 1999 
 4 1980 - 1989 
 5 1970 – 1979 
 6 1960 - 1969 
 7 earlier than 1960 
 88 (Refused) 
 99 (Don’t know) 
 
D2 Do you own your home or do you rent? 
  1 Own 


 2 Rent 
     88  (Don’t know) 
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     99 (Refused) 
 
D3 Including yourself, how many people live in your home?  
 [DO NOT READ LIST] 
 1 One 


2 Two 
3 Three 
4 Four 
5 Five 
6 Six 
7 Seven or more     


     88  (Don’t know) 
     99 (Refused) 
 


D4 Which of the following best describes your educational background? [READ LIST] 
 1 Less than high school 
 2 High school or GED 
 3 Some college 
 4 Technical College (2 year degree) 
 5 4 Year college 
 6 Graduate degree 
 88 (Refused) 
 99 (Don’t know) 
 
D5 Could you please tell me which of the following categories includes your age? [READ LIST] 
[NEW] 1 18 to 24 
 2 25 to 34 
 3 35 to 44 
 4 45 to 54 
 5 55 to 64 
 6 65 and over 
 88 (Refused) 
 99 (Don’t know) 
 
D6 Which of the following categories contains your annual household income from all sources in 2013 


before taxes? [READ LIST] 
 1 Less than $20,000 per year 
 2 $20,000 to $49,000 
 3 $50,000 to $74,000 
 4 $75,000 to $99,000 
 5 $100,000 or more  


     88  (Don’t know) 
     99 (Refused) 
 


D7 Which of the following ethnicities would you say describe you? Please tell me all that apply.  
[NEW] [READ ALL; ACCEPT MULTIPLE RESPONSES] 


 1 White 
 2 Black or African American  
 3 American Indian or Alaska Native 
 4 Asian  
 5 Native Hawaiian or Other Pacific Islander  
 6 Hispanic or Latino 
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77 Other (specify)_________________________ 
 88 (Refused) 
 99 (Don’t know) 
 
 
8 WRAP UP 
 
W0  Those are all the questions I have for you. Thank you very much for your time and opinions. 


RECORD GENDER [DO NOT ASK RESPONDENT] 
1 Male 
2 Female 
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Utility Program Manager Interview Guide 
2013-2014 Northwest Residential Lighting Long-Term Market Tracking Study 
FINAL – April 16, 2014 
 
Interview Objectives:   


• To better understand NEEA partner activities for consumer research on lighting 
knowledge/preferences and purchasing motivations (study objective 11); 


• To obtain details regarding the lighting marketing materials utilized in Northwest retail stores 
(study objective 9) in support of partners’ residential lighting programs and promotional 
activities; and 


• Obtain a more complete picture of residential lighting market (beyond CFLs) (study objective 7) 
• Gauge utility program managers’ current needs and concerns regarding the Northwest lighting 


market (to help NEEA ensure that its ongoing efforts are appropriately targeted) (not an explicit 
study objective) 


 
INTRODUCTION 
 
Hello, my name is ______ and I am calling from DNV GL. We’re conducting a residential lighting 
market tracking study for the Northwest Energy Efficiency Alliance (NEEA). Right now we’re 
interviewing a small number of utility contacts to gather feedback and insights on the Northwest lighting 
market. I would like to hear your perspectives and will keep our interview to 30 minutes or less. Your 
perspectives and opinions are confidential and will be presented to NEEA only in aggregate with other 
interview results. Your name will not be used in any reports or documents. 
 
Prior to Interview 


• Review each utility's website for information on residential lighting programs. If available, 
populate as many of the details below prior to the interview and confirm details with the 
respondent during the call. If information is not available online, request information from 
respondent. 


 
 
RESIDENTIAL LIGHTING INCENTIVE PROGRAMS 
Study Objective 7: Obtain a more complete picture of the residential market beyond CFLs. 
 


1. First, can you tell me a little bit about your residential current lighting incentive programs? 
[NOTE: Education/information programs addressed in next section]  
[Probe for details on the topics below for each program] 
 


• Program name 


 


• When program began (how long it’s been running) 


 


• Target participants (all residential? specific groups? etc.) 


 


• Technologies included  
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• Lamp types (general purpose, specialty, what specialty types, holiday lights, etc.) 
[PROBE: EISA Compliant] 


 


• How is program delivered? (If via retail stores, who are the retail partners?) 
 


• Program/discount type (upstream, rebates, direct install, etc.)  


 


• Product discounts  


 


• Program budget (if available) 
 


 
• Whether 2014 program differs from 2013 (and if so, how) 


 
 


 
2. What are the specific goals for your residential lighting program[s]?  


 
• Do you have any specific end-points in mind? In other words, have you determined when 


you will discontinue incentives for a particular product type (e.g., when the non-
discounted price reaches a certain point or when saturation reaches a certain level)? [If 
YES, describe] 


  
 
 


3. [If relevant:]  How do your programs define “general purpose CFLs” – what lamp styles are 
included?  
 


• [Clarify whether GP includes spiral only, a-lamps, wattage ranges/limits, etc.] 
• Inform respondent that NEEA defines GP CFLs as non-dimmable, single wattage 


spiral AND A-lamp CFLs 
 
 
 


4. [If not mentioned] Do your programs provide any incentives or other support for energy-efficient 
incandescent or halogen lamps that are compliant with the Energy Independence and Security Act 
of 2007 (EISA)?  [ONLY IF YES] Why? 


 


 
5. Do you foresee a role for general purpose CFL programs in the future? Can you explain? 


 


• [If current GP CFL program:] Do you have plans to discontinue your general purpose 
CFL program[s] at some point in the future?  
 [IF YES] When?  
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 [IF YES AND IF NOT MENTIONED] Will you continue to provide incentives
for A-lamp CFLs?


• [If NO current GP CFL program:] Have you ever offered incentives for general purpose
CFLs?
 [IF YES:] When did the program end? Why did you decide to discontinue it?
 [IF NOT MENTIONED] Do you currently provide incentives for A-lamp CFLs?


RESIDENTIAL LIGHTING EDUCATION/INFORMATION/MARKETING CAMPAIGNS 
Study Objective 9: Obtain details regarding lighting marketing materials utilized in Northwest retail 
stores. 


6. Do you have any current or planned education, information or marketing campaigns for
residential lighting? [If YES:]


• What are the key messages of the campaign?


• Who is the target audience?


• What types of products are included in the campaign?


• How is information disseminated? (If via retail stores, who are the retail partners?)


• What are your motivations for conducting the campaign?


• Could you possibly email me copies of the educational materials?


7. How well do you think residential customers understand the range of lamp technologies
available?


• [Probe for details on general purpose vs. specialty CFLs, EE incandescent lamps, LED
lamps]


8. Do you perceive any gaps in existing messaging related to consumer lighting products – whether
it’s related to product type, specific types of information, or something else? [If YES, describe]
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OTHER RESIDENTIAL LIGHTING MARKET ACTIVITIES 
Study Objective 11: Better understand NEEA partner activities for consumer research on lighting 
knowledge/preferences and purchasing motivations. Note: SOW states additional objective of obtaining a 
broader perspective on partner activities beyond this specific research focus. 


9. Are you planning or currently conducting any research on the residential lighting market? [If
YES:]


• What is the objective of the research?


• Is there a focus on any specific products, customer groups, etc.?


• What is your motivation for conducting the research?


• Is the research complete? [If YES:]


o Are the results publically available? (Where?)


o What were some of the key study findings/conclusions?


10. [If not addressed] Are you planning or currently conducting any research specifically regarding
consumer purchasing motivations or preferences? [If YES:]


• What is the objective of the research?


• Is there a focus on any specific products, customer groups, etc.?


• What is your motivation for conducting the research?


• Is the research complete? [If YES:]


o Are the results publically available? (Where? Or request via email)


o What were some of the key study findings/conclusions?


11. [ALL RESPONDENTS (if not addressed above)] If funding were not an issue, what lighting
consumer research would you like to see?
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[PROBE: Ask why they would like to see this research (or their motivations). Ask if they are 
interested in specific consumer groups or would like to see specific lighting products targeted] 


MARKET BARRIERS 
Study Objective 7: Obtain a more complete picture of the residential market beyond CFLs. 


12. Are there any significant barriers to CFL sales to consumers in your service territory, in terms of
availability, product diversity, affordability, or consumer satisfaction? [Probe details regarding
general purpose and specialty CFLs]


• What can be done to overcome these barriers, and by whom?
[PROBE to see if there is a perceived role for NEEA here]


13. What about barriers to LED replacement lamp sales to consumers in your service territory – again
in terms of availability, product diversity, affordability, or consumer satisfaction?


• What can be done to overcome these barriers, and by whom?
[PROBE to see if there is a perceived role for NEEA here]


14. Do you perceive any other market barriers to energy-efficient lamp sales to residential customers
in your service territory? [If yes, describe]


NEEA’S ROLE 
SOW states the additional study objective of “Gauge utility program managers’ current needs and 
concerns regarding the Northwest lighting market (to help NEEA ensure that its ongoing efforts are 
appropriately targeted).” 


15. What specific needs do you have with regard to consumer lighting products – whether it’s general
purpose CFLs, specialty CFLs, LED lamps, or other products?


• [If any] How might an organization like NEEA be able to support you in this regard?


16. Do you see a need for a regional entity like NEEA to get back into the residential lighting market
in some way? [If YES:]


• What role do you perceive for them?
• Why?


WRAP-UP 


• Thank respondent for his/her time and input.
• Ask if you can call back with brief clarifying questions if necessary.
• Obtain details regarding transmittal of specific studies/marketing materials/etc.







 
 


 
 
2014 NEEA LIGHTING SUPPLIER INTERVIEW GUIDE - FINAL 
04/14/2014 
 
Objectives: 


• Identify recent and anticipated sales and pricing trends in national and Northwest residential 
lighting markets, as well as the reasons for these trends – explore these trends for CFLs, LED 
lamps, traditional incandescent lamps, and EISA compliant halogen lamps (study objective 1) 


• Explore relationship between actual sales and stocking practices (study objective 2) 
• Understand attitudes and expectations of lamp supplier representatives (retailers/manufacturers) 


regarding future Northwest sales trends for CFLs, LED, and incandescent lamps (particularly 
with regard to perceived effects of EISA) (study objective 4) 


• Obtain a more complete picture of the residential lighting market – including 4 lamp types (CFLs 
[general purpose and specialty], LED replacement lamps, traditional incandescent lamps, and 
EISA-compliant halogen lamps) (study objective 7) 


• Better understand stocking and sales of EISA compliant vs. EISA non-compliant  (study objective 
8) 


• Characterize lighting marketing materials in Northwest retail stores (study objective 9) 
 


Interviewer Instructions: 
• Explain purposes of interview. 
• Provide assurances of confidentiality. 
• NOTE: “general purpose” CFLs = spiral/twister and a-lamps. Specialty CFLs = everything else. 
• If necessary: explain that “Northwest” includes Washington, Oregon, Idaho, and Montana. 


 
[FOR MANUFACTURERS: Before call, review prior years’ interviews and/or company information 
(online, etc.) to determine whether manufacturer produces incandescent lamps, CFLs and LED lamps – 
THIS INFORMATION WILL BE NEEDED TO COMPLETE THE INTERVIEW.] 
 
Introduction 


I’m calling from DNV GL on behalf of the Northwest Energy Efficiency Alliance (NEEA). In the past 
you have provided us with useful information regarding your company’s participation in NEEA’s 
regional CFL promotions and on the CFL market in general. I’d like to talk with you about any changes 
you may have seen in the lighting market since 2013 and about federal legislation that governs the phase-
out of inefficient lighting including many incandescent bulbs that are currently on the market (the 2007 
Energy Independence and Security Act).  
 
[SKIP TO Q2 IF SUPPLIER ONLY OPERATES IN THE NW AND NOT NATIONALLY] 
Q0.   Let’s start off by talking about the lighting market in general. Can you tell me what types of 


changes you’ve seen (if any) in the national market for residential lighting in 2013?  
 [PROMPT IF NECESSARY: These could be changes in product types, availability, price, the types 


of retailers carrying particular products, regional differences, etc.] [IF CHANGES MENTIONED] 
Were changes in the lighting market that you mentioned different for the Northwest than what you 
observed nationally? [IF YES] How so? 
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CFLs – SALES 
Study Objective 1: Characterize stocking (availability/diversity) and pricing for CFLs, LED lamps, and incandescent lamps in 
Northwest retail stores. 
 
[SKIP TO Q2 IF SUPPLIER ONLY OPERATES IN THE NORTHWEST AND NOT NATIONALLY] 
Q1. How did your national sales of CFLs in 2013 compare with your sales in 2012?  
 [PROBE FOR PERCENT INCREASE OR DECREASE.]  
 [IF NEEDED] Your best guess is fine. 
 


• % change in National CFL sales 2012-2013:  ___________ 
 
 


Q1b. [IF CHANGE MENTIONED IN Q1]  
 What do you think caused this change in sales?  


 
 Q1c. What proportion of 2013 CFL sales were specialty CFLs? 
 


Q1d.  How has the proportion of sales that are general purpose CFLs versus specialty CFLs 
changed between 2012 and 2013? [Remind respondent that NEEA considers “general 
purpose CFLs” to include spirals/twisters and a-lamps and “specialty CFLs” to 
include everything else.] 


 
Q1e.  [IF CHANGE MENTIONED IN Q1d]  
 What do you think caused that shift [in the proportion of general purpose versus 


specialty CFL sales]? 
 
Q2. How did your sales of CFLs in 2013 compare with your sales in 2012 in the Northwest – that is, in 


Oregon, Washington, Idaho and Montana? What about 2012 sales?  
 [OBTAIN % CHANGE BETWEEN YEARS.] 


 [IF NEEDED] Your best guess is fine. 
 


• % change in NW CFL sales 2012-2013:  ___________ 
 


Q2b. [IF CHANGES MENTIONED IN Q2]  
 What do you think caused the change in sales between 2012 and 2013?  
 [IF MORE THAN ONE REASON CITED, TRY TO OBTAIN WHICH REASON IS MAIN 


OR MOST IMPORTANT REASON] 
 
Q2c. Approximately what proportion of your 2013 CFL sales in the Northwest were general 


purpose CFLs versus specialty CFLs? [IF NECESSARY: general purpose CFLs are spirals, 
twisters, and a-lamps.] What about in 2012? 
• % of 2013 CFL sales that were specialty CFLs: ___________ 
• % of 2012 CFL sales that were specialty CFLs: ___________ 


 
Q2d. [IF DIFFERENT %S MENTIONED IN Q2c]  
 What do you think caused that shift [in the proportion of general purpose versus specialty 


CFL sales]? 
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Q4.  Did you see any major changes in 2013 as far as the percentage of your Northwest CFL sales that 
were promotional versus non-promotional sales? By “promotional sales” I mean those for which 
you received incentives from a utility or other energy-efficiency body. 


 [PROBE RE PROMOTIONS IN WHICH THEY PARTICIPATED – WHO SPONSORED, ETC.] 
 
 
Q6. Do you think sales of general purpose CFLs will increase, decrease, or stay the same in the 


Northwest over the next five years?  
 
 Q6a. [IF CHANGE MENTIONED] By what percentage do you think [general purpose CFL] sales 


will change? 
  
 Q6b. [IF CHANGE MENTIONED] What factors do you think are driving this change? [IF 


NEEDED: For example, market conditions such as general purpose CFL saturation, increased or 
lack of consumer awareness, weaker/stronger economy, etc.] 


 
Q7. Do you think sales of specialty CFLs will increase, decrease, or stay the same in the Northwest over 


the next five years?  
 
 Q7a. [IF CHANGE MENTIONED] By what percentage do you think [specialty CFL] sales will 


change? 
 
 Q7b. [IF CHANGE MENTIONED] What factors do you think are driving this change? [IF 


NEEDED: Market conditions such as general purpose CFL saturation, increased or lack of 
consumer awareness, weaker/stronger economy, etc.] 


 
CFLs - PRICES 
Study Objective 1: Characterize stocking (availability/diversity) and pricing for CFLs, LED lamps, and incandescent lamps in 
Northwest retail stores. 
 
Q8. What would you say was the average price for a general purpose CFL in the Northwest during 


2013? [PROBE FOR DIFFERENCES BY STORE TYPE, STATE, ETC.]  
 [IF NECESSARY: General purpose CFLs= twister/spiral and a-lamps.] 
 


Q7a. Does this average price differ from the national average? If so, how? 
 
Q9. What do you think the average price will be for a general purpose CFL in the Northwest next year 


(in 2015)? What about in 2017? 
• 2015 average price – general purpose CFL: ___________ 
• 2017 average price – general purpose CFL: ___________ 


 
Q10. What would you say was the average price across all types of specialty CFLs in the Northwest 


during 2013? [PROBE FOR DIFFERENCES BY STORE TYPE, STATE, ETC.]  
 
 Q9a. Does this differ from the national average? If so, how? 
 
Q11. What do you think the average price will be across all types of specialty CFLs in the Northwest 


next year (in 2015)? What about in 2017? 
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• 2015 average price – specialty CFL: ___________ 
• 2017 average price – specialty CFL: ___________ 


 
CFL SUPPLY 
Study Objective 1: Characterize stocking (availability/diversity) and pricing for CFLs, LED lamps, and incandescent lamps in 
Northwest retail stores. 
 
[SKIP TO S2 IF SUPPLIER ONLY OPERATES IN THE NW AND NOT NATIONALLY] 
S1. Have you experienced any difficulties supplying the market or meeting the demand for CFLs in the 


U.S. [national market] over the past few years, or do you anticipate any such difficulties in the next 
few years?  


 [IF YES, PROBE FOR DIFFERENCES BY PRODUCT STYLE/WATTAGE, STORE TYPE, 
ETC.] 


 
 
S2.  Have you experienced any difficulties supplying the market or meeting the demand for CFLs in the 


Northwest over the past few years, or do you anticipate any such difficulties in the next few years? 
[IF YES, PROBE FOR DIFFERENCES BY PRODUCT STYLE/WATTAGE, STORE TYPE, 
STATE, ETC.] 


 
 
ENERGY INDEPENDENCE AND SECURITY ACT OF 2007  
Study Objective 4: Understand attitudes and expectations of lamp supplier representatives regarding future Northwest sales 
trends for CFLs, LED lamps, and incandescent lamps (particularly with regard to perceived effects of EISA. 
 
[INCANDESCENT LAMP MANUFACTURERS AND RETAILERS ONLY (E1—E5)] 
E1. In December 2007 Congress passed a new Energy Bill. One component of the bill calls for a 


gradual phase-out of inefficient lamps over time starting in 2012. [IF NECESSARY: The phase-out 
began for 100 Watt general service lamps on January 1, 2012, for 75-Watt lamps on January 1, 
2013, and 60 and 40 Watt lamps starting in 2014.] Are you familiar with this legislation? [IF NO, 
SKIP TO E7] 


 
E3. What do you expect will be the short term effects of this act (2014-2015)? 
 
E4. What do you expect will be the long term effects of this act (beyond 2015)?  
 
 
E7.  [ASK IF NECESSARY – I.E., IF PRODUCT TYPES NOT DESCRIBED IN PRIOR YEAR’S 


INTERVIEW OR ONLINE]  
 Does your company manufacture/sell traditional incandescent lamps? That is, incandescent lamps 


that do not meet the current requirements of the Energy Independence and Security Act of 2007 
(EISA)? 


1.  Yes 
2.  No  If no, skip to I1  


 
Traditional Incandescent Lamps - SALES 
Study Objective 1: Characterize stocking (availability/diversity) and pricing for CFLs, LED lamps, and incandescent lamps in 
Northwest retail stores. 
Study Objective 7: Obtain a more complete picture of residential lighting market (beyond CFLs). 
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[MANFUFACTURERS/RETAILERS WHO CURRENTLY SELL INCANDESCENTS (I1-I2)] 
[SKIP TO I2 IF SUPPLIER ONLY OPERATES IN THE NORTHWEST AND NOT NATIONALLY] 
I1. [IF RELEVANT]  


How did your national sales of traditional incandescent lamps in 2012 compare with your sales in 
2013?  
[PROBE FOR PERCENT INCREASE OR DECREASE] 


 [IF NEEDED] Your best guess is fine. 
 


• % change in National traditional incandescent sales 2012-2013:  ___________ 
 
 


I1a. [IF CHANGES MENTIONED IN I1]  
 What do you think caused these changes in national sales of traditional incandescent lamps?  
 [PROBE FOR DIFFERENCES IN REASONS FOR CHANGES IN CFL SALES VS. 


INCANDESCENT SALES] 
 


 
I2. How did your 2013 sales of traditional incandescent lamps in the Northwest compare with your 


traditional incandescent sales in 2012? 
 [IF NEEDED] Your best guess is fine. 
 


•  % change in NW traditional incandescent sales 2012-2013:  __________ 
 


I2a. [IF CHANGES MENTIONED IN I2]  
 What do you think caused these changes in traditional incandescent lamp sales?  
 [IF MORE THAN ONE REASON CITED, TRY TO GET MAIN REASON] 
 
 


[RETAILERS WHO DO NOT CURRENTLY SELL INCANDESCSENTS (I3)] 
I3. Did your stores ever sell incandescent lamps?  


 
I3a. [IF I3 = YES] When did you stop selling them? Why? [PROBE: Did the EISA legislation 


have any influence on the decision to stop selling them?] 
  


I3b.  [IF I3 = NO] Why not?  
 


 
EISA-Compliant Incandescent Lamps - SALES 
Study Objective 1: Characterize stocking (availability/diversity) and pricing for CFLs, LED lamps, and incandescent lamps in 
Northwest retail stores. 
Study Objective 7: Obtain a more complete picture of residential lighting market (beyond CFLs). 
 
[MANFUFACTURERS AND RETAILERS WHO CURRENTLY SELL INCANDESCENTS AND 
ARE AWARE OF EISEA (ES1-ES4)] 
 
ES1.  Does your company manufacture/sell incandescent lamps that meet the current requirements of the 


Energy Independence and Security Act of 2007 (EISA)?  
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1. Yes
2. No  If no, skip to Incandescent Lamp Pricing section


ES1a. [IF MANUFACTURE/SELL TRADITIONAL & EISA-COMPLIANT 
INCANDESCENTS] 


Approximately what proportion of your 2013 incandescent lamp sales in the Northwest were 
EISA-compliant versus traditional incandescent lamps? What about in 2012? 
• % of 2013 incandescent sales that were EISA-compliant: ___________
• % of 2012 incandescent sales that were EISA-compliant: ___________


[SKIP TO ES3 IF SUPPLIER ONLY OPERATES IN THE NW AND NOT NATIONALLY] 
ES2. How did your national sales of EISA-compliant incandescent lamps in 2012 compare with your 


sales in 2013?  
[PROBE FOR PERCENT INCREASE OR DECREASE] 
[IF NEEDED] Your best guess is fine. 


ES2a. [IF CHANGES MENTIONED IN ES2] 
What do you think caused these changes in national sales of EISA-compliant incandescent 
lamps?  


ES3. How did your 2013 sales of EISA-compliant incandescent lamps in the Northwest compare with 
your 2012 sales of EISA-compliant incandescent lamps? 
[IF NEEDED] Your best guess is fine. 


• % change in NW EISA-compliant incandescent sales 2012-2013:  ___________


ES4. Do you think sales of EISA-compliant incandescent lamps will increase, decrease, or stay the same 
in the Northwest over the next five years? 


ES4a. [IF CHANGE MENTIONED] By what percentage do you think [EISA-compliant 
incandescent lamp] sales will change? 


Traditional & EISA-Compliant Incandescent Lamps - PRICES 
Study Objective 1: Characterize stocking (availability/diversity) and pricing for CFLs, LED lamps, and incandescent lamps in 
Northwest retail stores. 
Study Objective 7: Obtain a more complete picture of residential lighting market (beyond CFLs). 


[SKIP THIS SECTION IF RESPONDENT DOES NOT MANUFACTURE/SELL 
INCANDESCENT LAMPS (I5)] 
I5. What would you say was the average price for a traditional general purpose incandescent lamp in 


the Northwest during 2013? [PROBE FOR DIFFERENCES BY STORE TYPE, STATE, ETC.] 
[IF NECESSARY: General purpose incandescents = standard a-lamp incandescents.] 


I5a. Does this average price differ from the national average? If so, how? 


[IF RESPONDENT MANUFACTUERS/SELLS INCANDESCENT LAMPS AND IS AWARE OF 
EISA (I6-I7)] 
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I6. What would you say was the average price across all types of EISA-compliant 
incandescent/halogen bulbs in the Northwest during 2013? [PROBE FOR DIFFERENCES BY 
STORE TYPE, STATE, ETC.]  


I6a. Does this differ from the national average? If so, how? 


I7. What do you think the average price will be across all types of EISA-compliant incandescents in 
the Northwest next year (in 2015)? What about in 2017? 


• 2015 average price – EISA-compliant incandescent: ___________
• 2017 average price – EISA-compliant incandescent: ___________


LED Replacement Lamps – SALES 
Study Objective 1: Characterize stocking (availability/diversity) and pricing for CFLs, LED lamps, and incandescent lamps in 
Northwest retail stores. 
Study Objective 7: Obtain a more complete picture of residential lighting market (beyond CFLs). 


L1. [ASK IF NECESSARY – I.E., IF PRODUCT TYPES NOT DESCRIBED IN PRIOR YEAR’S 
INTERVIEW OR ONLINE] Does your company manufacture/sell LED replacement lamps (for the 
residential market?)? 


1. Yes
2. No [SKIP TO L5]


L2. [IF L1=YES] How did your total 2013 LED replacement lamp sales in the Northwest compare with 
your 2012 LED replacement lamp sales? 
[IF NEEDED] Your best guess is fine. 


• % change in NW LED sales 2012-2013:  ___________


L2a. [IF CHANGES MENTIONED IN L2] What do you think caused these changes in 
replacement LED lamp sales?  
[IF MORE THAN ONE REASON CITED, TRY TO GET MAIN REASON] 


L3.  What percentage of your total LED replacement bulb sales in 2013 were A-lamps? What about in 
2012? [IF NECESSARY: LED A-lamp = shaped like a standard general purpose incandescent] 
[IF NEEDED] Your best guess is fine. 


• 2013 NW sales – LED A-lamps: ___________
• 2012 NW sales – LED A-lamps: ___________


L3a. [IF NECESSARY] What style or type of LED replacement lamp represented the greatest 
percentage of your 2013 NW LED lamp sales? What percentage did sales of this lamp type 
comprise of your overall Northwest LED lamp sales in 2013? 


• Best-selling LED replacement lamp type in 2013:


• % of total LED lamp sales comprised by best-selling LED replacement lamp in 2013:
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L4. Do you think sales of LED replacement lamps will increase, decrease, or stay the same in the 
Northwest over the next five years?  


 
 L4a. [IF CHANGE MENTIONED] By what percentage do you think [LED replacement lamp] 


sales will change? How do you think this will differ by lamp type? 
  
L5.  What are the most important factors that are limiting customer demand for LED products? Please 


explain. [PROBE FOR APPLICABILITY, DESIGN, COST, AWARENESS, QUALITY ISSUES.] 
 


L5a. [IF NOT MENTIONED] To what degree have these demand barriers varied with the type 
of LED product? 


 
[IF RESPONDENT DOES NOT MANUFACTURE/SELL LED BULBS (L6)] 
L6.  [IF L1=NO] Do you plan to sell LED lamps in the near future? 
 


L6a. [IF L6 = YES] Which lamps? When do you plan on selling them? 
  
L6b. [IF L6 = NO] Why not?   


 
LED Replacement Lamps – PRICES 
Study Objective 1: Characterize stocking (availability/diversity) and pricing for CFLs, LED lamps, and incandescent lamps in 
Northwest retail stores. 
Study Objective 7: Obtain a more complete picture of residential lighting market (beyond CFLs). 
 
[IF RESPONDENT MANUFACTURES/SELLS LED BULBS (L7-L9) – ELSE SKIP TO R1] 
L7. What would you say was the average price for a general purpose LED A-lamp in the Northwest 


during 2013? [PROBE FOR DIFFERENCES BY STORE TYPE, STATE, ETC.]  
 


L7a. Does this average price differ from the national average? If so, how? 
 
L8. What do you think the average price will be for a general purpose LED A-lamps in the Northwest 


next year (in 2015)? What about in 2017? 
• 2015 average price – general purpose LED A-lamp: ___________ 
• 2017 average price – general purpose LED A-lamp: ___________ 


 
STOCK AND SALES RELATIONSHIP [NEW] 
Study Objective 2: Explore the relationship between actual sales and stocking practices. 
 
R1. Do you see a relationship between your sales of replacement lamps and the stocking of those lamps 


in stores?  
 [IF YES] How would you describe that relationship? 
 [PROBE] Does this relationship differ by lamp technology (e.g., CFLs, LEDs, incandescents, 


halogens)? 
 


MARKETING AND EDUCATIONAL MATERIALS 
Study Objective 9: Characterize lighting marketing materials in Northwest retail stores. 
 
[RETAILERS ONLY (M1-M3) – MANUFACTURERS SKIP TO M4] 
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M1.  [IF RETAILER SELLS CFLS] What types marketing and educational materials do you have in 
your [Northwest] store(s) for CFLs?  


 
M1a. [IF NOT MENTIONED] What type of signage do you have in your store(s) for CFLs? Do 


you have other displays? [IF YES] What other types of displays do you have? 
 
M1b. [IF NOT MENTIONED] Who provides the CFL marketing materials that you have in your 


store(s)? [IF NEEDED] Do you provide the materials? Do you get materials from 
manufacturers? From utilities? From other organizations? 


 
M1c. What are the key messages of the marketing and educational materials that you have in your 


store(s) for CFLs? 
 
M2.  [IF RETAILER SELLS LEDS] What types marketing and educational materials do you have in 


your [Northwest] store(s) for LED replacement lamps?  
 


M2a. [IF NOT MENTIONED] What type of signage do you have in your store(s) for LED lamps? 
Do you have other displays? [IF YES] What other types of displays do you have? 


 
M2b. [IF NOT MENTIONED] Who provides the LED marketing materials that you have in your 


store(s)? [IF NEEDED] Do you provide the materials? Do you get materials from 
manufacturers? From utilities? From other organizations? 


 
M2c. What are the key messages of the marketing and educational materials that you have in your 


stores for LED lamps? 
 
M3.  Do you provide any other types of market and educational materials related to lighting in your 


[Northwest] stores? [IF YES] What types of lighting products are mentioned in the materials? 
 


M3a. What other types of marketing and educational materials do you provide? [IF NOT 
MENTIONED] Do you supply signage or other displays?  


 
M3b. [IF NOT MENTIONED] Who provides these other materials? [IF NEEDED] Do you provide 


the materials? Do you get materials from manufacturers? From utilities? From other 
organizations? 


 
M3c. What are the key messages of these other materials? 


 
[MANUFACTURER ONLY (M4-M6) – RETAILERS SKIP TO CLOSE] 
M4.  [IF MANUFACTURER SELLS CFLS] Do you supply any CFL marketing or educational materials 


to stores in the Northwest?  
 


M4a. [IF NOT MENTIONED] What type of materials do you supply for CFLs? [IF NEEDED] Do 
you supply signage or other displays? 


 
M4b. What are the key messages of these materials for CFLs? 
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M5.  [IF MANUFACTURER SELLS LEDS] Do you supply any marketing or educational materials to 
stores in the Northwest related to LED lamps?  


 
M5a. [IF NOT MENTIONED] What types of materials do you supply for LED lamps? [IF 


NEEDED] Do you supply signage or other displays? 
 
M5b. What are the key messages of these materials for LED lamps? 


 
M6.  Do you supply any other types of lighting marketing and educational materials to stores in the 


Northwest?  
 


M6a. [IF NOT MENTIONED] What types of marketing materials do you supply? [IF NEEDED] 
Do you supply signage or other displays? 


 
M6b. What are the key messages of these other materials? 


 
  
CLOSE 
Those are all of the questions I have for you today. Thank you so much for your time and your valuable 
comments. 
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APPENDIX C - Detailed Shelf Survey Results 


C.1 Sample Expansion Weights 


Below is a table showing the shelf survey sample expansion weights used to weight the shelf 
survey data presented in tables and figures below. 


Table 15 
Lighting Retailer Shelf Survey Sample Expansion Weights, 2013-14 


Store Type Urban Rural 
Wholesale Club 5.50 - 
Do-It-Yourself 13.27 4.50 
Drug and Grocery 38.84 20.67 
Mass Merchandise 21.28 17.50 
Small Hardware 26.52 66.00 


Note: This table represents a simplified version of the sample expansion weights developed 
for the lighting retailer shelf survey. The dataset includes a complete set of weights. 


C.2 Lamp Availability 


The shelf surveys examine lamp availability in terms of the percentage of stores carrying a 
specific lamp technology as well as the percentage of total lamp stock represented by a particular 
lamp technology. For the latter, field researchers count the total number of packages present for 
each lamp model on the shelf as well as the number of lamps per package, and analysts multiply 
these two estimates together to yield the total number of lamps for each lamp model present in 
each retail store visited as part of the shelf surveys.   


C.2.1 Percent of Stores Carrying CFLs over Time 


Figure 3 shows the percentage of stores visited during the 2006, 2008, 2009, 2010, 2011, 2012 
and 2013 shelf surveys that stocked general purpose CFLs and/or specialty CFLs. As shown, the 
percentage of stores carrying CFLs was 99% in 2013. This represents an increase of 2% from 
2012 and 1% from 2011. 
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Figure 3 


Percent of Northwest Stores Stocking CFLs, 2006–2013 


 
 
 
Unlike in 2011 and 2012 when there was near parity in the percentage of stores stocking general 
purpose and specialty CFLs, there was a difference between the percentage of stores that stocked 
general purpose and specialty CFL bulbs in 2013. Figure 4 shows that in 2013, 97% of stores 
carried general purpose CFLs, up 1 percentage point from 2012 and unchanged from 2011. In 
2013, the percentage of stores stocking specialty CFLs was 91%, which is down from 96% in 
2011 and 2012.  
 


Figure 4 
Percent of Northwest Stores Stocking CFLs by CFL Type, 2006–2013  
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Figure 5 shows the percentage of CFLs stocked by store category, divided into “big box” stores 
(mass merchandise, DIY, and wholesale clubs) and non- big box stores (including drug, grocery 
and small hardware stores). The percentage of big box stores that carried CFLs increased from 
92% in 2012 to 97% in 2013. Likewise, the percentage of drug, grocery and small hardware 
stores that carried CFLs increased from 98% in 2012 to 100% in 2013.  
 


Figure 5 
Percent of Northwest Stores Stocking CFLs by Store Category, 2006–2013  


 
 


 
Figure 6 shows the stocking percentage by store category and CFL type. The percentage of big 
box stores stocking general purpose CFLs increased by 4 percentage points (from 92% to 96%) 
from 2012 to 2013. However, big box stores appear to be driving down the overall percentage of 
stores carrying specialty CFLs with the percentage of big box stores carrying specialty CFLs 
decreasing by 6 percentage points between 2012 and 2013 (from 91% to 85%). The percentage of 
non- big box stores stocking general purpose CFLs increased slightly between 2012 and 2013 
from 97% to 98%, while the percentage of non- big box stores stocking specialty CFLs decreased 
during the same timeframe from 97% to 93%. 
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Figure 6 
Percent of Northwest Stores Stocking CFLs by CFL Type and Store Category, 2006–2013  


 
 
 


Percent of Stores Carrying Lamps by Technology, Store Category, and Geography (2012 
and 2013) 
 
Figure 7 shows the percent of stores stocking different lamp technologies–including LED lamps, 
general purpose CFLs, specialty CFLs, and incandescent lamps–in 2012 and 2013. Both general 
purpose CFLs and incandescent lamps show little or no change between years. Nearly all 
Northwest stores stocked general purpose CFLs and incandescent lamps in 2012 and 2013. There 
was a decrease in the percentage of stores that stocked specialty CFLs from 96% of stores 
stocking these lamps in 2012 to 91% of stores in 2013. Halogen lamp stock increased slightly 
from 91% of stores carrying these lamps in 2012 to 94% in 2013. With respect to the stocking of 
LED lamps, there was a notable increase in the percentage of stores stocking this lamp 
technology, with 62% of Northwest stores stocking LED lamps in 2012 and 83% of stores 
stocking them in 2013. 
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Figure 7 


Percent of Northwest Stores Stocking Lamps by Lamp Technology, 2012–2013 


 
 
 
When examined by store category and lamp type in 2012 and 2013 (Figure 8), there is little 
change in the stocking of incandescent lamps in big box and non-big box stores in both years. 
The percentage of big box stores stocking specialty CFLs decreased from 91% in 2012 to 85% in 
2013, and the stocking of specialty CFLs decreased in non- big box stores as well from 97% in 
2012 to 93% in 2013. The percentage of big box stores stocking LED lamps also decreased 
slightly from 71% in 2012 to 68% in 2013, while the percentage of non- big box stores stocking 
LED lamps grew by nearly a half, from 59% of stores in 2012 to 88% in 2013. The stocking of 
incandescent lamps remained stable between 2012 and 2013 in both big box and non- big box 
stores. The percentage of big box stores stocking halogens also remained the same in 2012 and 
2013 with 85% of big box stores stocking halogens. The percentage of non- big box stores 
stocking halogens grew from 93% in 2012 to 97% in 2013. 
 


Figure 8 
Percent of Northwest Stores Stocking Lamps by Lamp Technology and Store Category,  


2012–2013 
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Figure 9 illustrates differences in stocking patterns between rural and urban stores for the five 
different lamp technologies in 2012 and 2013. While the percentage of rural stores stocking 
general purpose CFLs, incandescent, and halogen lamps remained unchanged between 2012 and 
2013, the proportion that stocked specialty CFLs decreased from 95% in 2013 to 86% in 2012. 
Over that same timeframe, the proportion of rural stores that stocked LED lamps increased by 
more than half from 48% in 2012 to 75% in 2013. Urban stores saw slight increases in the 
proportion that stocked general purpose CFLs and slight decreases in the proportion that stocked 
specialty CFLs. There was more than a 20% increase in the proportion of urban stores stocking 
LED lamps from 64% in 2012 to 85% in 2013. The percentage of urban stores stocking halogen 
lamps increased slightly from 89% in 2012 to 93% in 2013. 
 


Figure 9 
Percent of Northwest Stores Stocking Lamps by Lamp Technology and Geography, 2012–


2013 


 
 
 
Figure 10 shows a complete breakdown of the data presented in the previous three figures, 
allowing for comparison by geography (urban versus rural), store category (big box versus non- 
big box) and the five lamp technologies in 2012 and 2013. The data suggest that: 


• The proportion of rural big box stores stocking incandescent and halogen lamps did not 
change from 2012 to 2013, but there was an increase in the proportion of rural big box 
stores stocking general purpose CFLs from 97% in 2012 to 100% in 2013. The proportion 
of rural big box stores that stocked specialty CFLs decreased from 97% in 2012 to 50% in 
2013, while the proportion that stocked LEDs also decreased from 47% in 2012 to 16% in 
2013. The proportion of rural big box stores stocking specialty CFLs and LED lamps was 
notably lower when compared to urban big box stores in 2013 (75% of urban big box 
stores stocked LED lamps and 90% stocked specialty CFLs compared to 16% of rural big 
box stores that stocked LED lamps and 50% that stocked specialty CFLs). 
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• The percentage of urban big box stores stocking general purpose CFLs increased from 
91% in 2012 to 95% in 2013, while the stocking of specialty CFLs decreased by 1% from 
91% in 2012 to 90% in 2013. The percentage of urban big box stores stocking 
incandescent lamps increased by 1% from 93% in 2012 to 94% in 2013. The percentage 
of urban big box stores stocking halogen lamps also increased by 1% from 2012 to 2013 
(83% to 84% of stores). The proportion of these stores stocking LED lamps increased 1% 
from 74% in 2012 to 75% in 2013. 


• There was no change in the percentage of rural non-big box stores stocking general 
purpose CFLs, specialty CFLs, halogen, and incandescent between 2012 and 2013, while 
the percentage of rural non-big box stores stocking LED lamps increased by 40 
percentage points from 48% in 2012 to 88% in 2013.  
 


• Urban non- big box stores showed small increases in the proportion carrying general 
purpose CFLs and incandescent lamps between 2012 and 2013, while the percentage of 
urban non- big box stores that stocked specialty CFLs decreased from 98% in 2012 to 
93% in 2013. The proportion stocking LED lamps, however, increased by more than 25 
percentage points from 61% in 2012 to 88% in 2013. The proportion of urban non- big 
box stores carrying halogen lamps increased from 92% in 2012 to 97% in 2013. 
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Figure 10 
Percent of Northwest Stores Stocking Lamps by Lamp Technology, Store Category and 


Geography, 2012–2013 


 
 


 
C.2.2.  Percent of Lamps Stocked by Technology, Store Category, and Geography 
   (2012 and 2013) 
 
Figure 11 shows the number of lamps stocked across all retail stores by technology from 2012 to 
2013. These data represent the percentage of total lamps (not lamp models or lamp packages) 
stocked across the stores. As shown, incandescent lamps still dominate store stock, but share of 
incandescent lamps stocked across all stores has decreased by from 61% of all lamps in 2012 to 
50% of all lamps in 2013. The percentage of CFLs stocked has remained the same between 2012 
and 2013 at 24% of total lamps stocked. The share of halogen lamps grew from 12% of all lamps 
in 2012 to 21% in 2013. The percentage of total lamps comprised by LED lamps also grew–from 
2 to 4% of all lamps stocked between 2012 and 2013.  
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Figure 11 
Percent of Lamps Stocked by Lamp Technology, 2012–2013 


 
Note: Percentages may not total 100% due to rounding. 


 
Figure 12 illustrates changes in the number of lamps stocked in 2012 and 2013 for big box and 
non- big box stores. The proportion of total lamps in big box stores comprised by general purpose 
CFLs decreased from 21% of all lamps in 2012 to 17% of total lamps in 2013, while the 
proportion of specialty CFLs in big box stores remained the same in both years. The share of 
incandescent lamps stocked in big box stores decreased from 58% in 2012 to 47% in 2013, while 
the share of halogen lamps doubled in big box stores during the same time frame. The proportion 
of LED lamps in big box stores nearly doubled from 4% in 2012 to 7% in 2013. There were some 
similar trends in in non- big box stores in 2012 and 2013. Specialty CFLs share remained the 
same in 2012 and 2013 non- big box stores at 5%. General purpose CFLs in non- big box stores 
increased from 15% of total lamps in 2012 to 18% in 2013 (in contrast with big box stores where 
general purpose CFLs lost lamp share between years). Although the share of LED lamps 
remained relatively small in non-big box stores across all lamps in 2013 at 2%, their share nearly 
doubled from 2012. As in big box stores, the share of incandescent lamps in non- big box stores 
declined between 2012 and 2013 (from 65% in 2012 of all lamps to 54% of all lamps in 2013). 
The share of halogen lamps in non- big box stores increased from 14% in 2012 to 21% in 2013. 
Together, incandescent and halogen lamps represented roughly two-thirds of all lamps stocked in 
big box stores in 2012 and 2013. The share of incandescent and halogen lamps in non- big box 
stores declined slightly between 2012 (79%) and 2013 (75%). 
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Figure 12 
Percent of Lamps Stocked by Lamp Technology and Store Category,  


2012–2013 


 
Note: Percentages may not total 100% due to rounding. 
 
 
Figure 13 demonstrates the differences in the share of total lamps comprised by urban and rural 
stores in 2012 and 2013. The proportion of CFLs remained about the same in urban stores in 
2012 and 2013 (25% and 24% respectively), while the share of CFLs increased in rural stores 
from 21% in 2012 to 27% in 2013. In urban stores, the share of incandescent and halogen lamps 
together remained the same in 2012 and 2013 at just under three-quarters of all lamps stocked. In 
rural stores, the share of incandescent and halogen lamps combined dropped from 77% of all 
lamps in 2012 to 71% in 2013. In both urban and rural stores, the share of incandescent lamps 
decreased while the share of halogen lamps increased. The share of LED lamps more than 
doubled in urban stores from 2% in 2012 to 5% in 2013, while the proportion of LED lamps 
stocked in rural stores remained the same in both years at 2%. 
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Figure 13 
Percent of Lamps Stocked by Lamp Technology and Geography, 2012–2013 


 
Note: Percentages may not total 100% due to rounding. 
 
 
Figure 14 summarizes the percentage of lamps stocked by lamp technology, store category, 
geography in 2012 and 2013. Results suggest that: 


• Rural big box and non- big box stores displayed the greatest changes between years. 
• Rural big box stores saw a decline in the share of incandescent and halogen lamps 


(combined) from 74% of total lamps in 2012 to 70% in 2013; the share of incandescent 
and halogen lamps in rural non- big box stores dropped from 78% of total lamps in 2012 
to 72% in 2013. 


• Rural big box and non- big box stores experienced an increase in the proportion of CFLs 
stock (general purpose and specialty CFLs combined). The share of CFLs in rural big box 
stores increased from 26% of total lamps in 2012 to 30% of total lamps in 2013, while the 
proportion of CFLs in rural non- big box stores increased from 21% of total lamps in 
2012 to 26% of total lamps in 2013. 


• Urban big box stores had a decrease in the stock comprised by CFL lamps from 29% of 
all lamps in 2012 to 25% in 2013, while urban non- big box stores experienced an 
increase of 3 percentage points in the share of CFL lamps during the same time (from 
20% of lamps in 2012 to 23% of lamps). 


• LED lamp share remained relatively stable between 2012 and 2013, except for urban big 
box stores where stocking increased from 4% of total lamps to 8%. 


• Incandescent lamp share declined, while halogen lamp share increased from 2012 to 2013 
in urban and rural big box stores as well as urban and rural non- big box stores. 
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Figure 14 
Percent of Lamps Stocked by Lamp Technology, Store Category and Geography,  


2012–2013 
 


 
Note: Percentages may not total 100% due to rounding. 
 
C.2.3.  Availability of EISA-Qualified Lamps 
 
Analysts assessed the availability of EISA-qualifying lamps in each of the four lumen ranges 
identified in the legislation in terms of the percentage of total medium screw-base (MSB) 
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The phase of EISA that affects high brightness (1490–2600 lumens) MSB incandescent A-lamps 
went into effect on January 1, 2012. As such, the regulation affecting these lamps had been in 
place for roughly two years at the time of the 2013 shelf survey visits. During the 2013 shelf 
survey visits, 77% of the region’s stores stocked EISA-qualifying MSB incandescent A-lamps in 
this lumen bin (compared to 61% of stores in 2012). 
 
Figure 15 shows the percentage of high brightness (1490–2600 lumens) MSB incandescent A-
lamps that met or did not meet the EISA standard in 2012 and 2013. As shown, the percentage of 
high brightness MSB incandescent A-lamps that met the standard increased from two-thirds of 
these lamps in 2012 (66%) to nearly all lamps in 2013 (98%). Also noteworthy is that the 
quantity of high brightness MSB incandescent A-lamps on retail shelves dropped by more than 
20% between 2012 and 2013, suggesting a general phase-out of these types of lamps in 
Northwest retail stores in general. 
 


Figure 15  
Percentage of High Brightness MSB Incandescent A-Lamps (1490–2600 lumens)  


That Meet EISA Standards, 2012–2013 


 
Note: Percentages may not total 100% due to rounding. 
 
 
When examined by store category (Figure 16), results suggest that the shift in stocking patterns to 
high brightness incandescent A-lamps that meet the standard between 2012 and 2013 was nearly 
complete for both big box and non-big box stores. Between 2012 and 2013, the percentage of 
high brightness MSB incandescent A-lamps that met the standard in big box stores increased 
from 90% to nearly 100%, while the percentage in non- big box stores increased from 52% to 
97% in the same timeframe. 
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Figure 16  
Percentage of High Brightness MSB Incandescent A-Lamps (1490–2600 lumens) 


That Meet EISA Standards by Store Category, 2012–2013 


Note: Percentages may not total 100% due to rounding. 


Figure 17 suggests that nearly all high brightness MSB A-lamps in urban and rural stores 
throughout the Northwest met the EISA standard in 2013. The percentage of high brightness 
MSB incandescent A-lamps that met the standard in urban stores increased from 82% in 2012 to 
98% in 2013, while the percentage of high brightness MSB incandescent A-lamps stocked in 
rural stores increased more dramatically from 28% in 2012 to 99% in 2013.  


Figure 17  
Percentage of High Brightness MSB Incandescent A-Lamps (1490–2600 lumens) 


That Meet EISA Standards by Geography, 2012–2013 


Note: Percentages may not total 100% due to rounding. 


Figure 18 below shows the percentage of high brightness MSB incandescent A-lamps stocked in 
Northwest retail stores in 2012 and 2013 that met or did not meet the relevant EISA standard by 
store category and geographic sector (urban versus rural). Results from 2013 were similar across 
store categories and geographies, with all store categories and geographic sectors stocking a high 
percentage of high brightness MSB incandescent A-lamps that met the EISA standard. 
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However, results suggest some dramatic shifts between 2012 and 2013, particularly for rural 
stores. Notably, only 23% of high brightness MSB A-lamps met the EISA standard in rural non-
big box stores in 2013, but nearly all (99%) of these stores stocked high brightness MSB A-lamps 
that met the EISA standard in 2013. Moreover, nearly 100% of high brightness MSB 
incandescent A-lamps in rural big box stores met the EISA standard in 2013, which is more than 
30 percentage points higher than the percentage of lamps from that same category that met the 
standard in 2012.  The percentage of lamps that met the standard was lowest in urban non- big 
box stores with 96% of high brightness MSB incandescent A-lamps stocked in those stores 
meeting the EISA standard at the time of the 2013 shelf surveys. 
 


Figure 18  
Percentage of High Brightness MSB Incandescent A-Lamps (1490–2600 lumens)  


That Meet EISA Standards by Store Category and Geography, 2012–2013 


 
Note: Percentages may not total 100% due to rounding. 
 
Medium High Brightness MSB Incandescent A-Lamps (1050–1489 lumens) 
 
Figure 19 below shows the percentage of medium high brightness (1050–1489 lumens) MSB 
incandescent A-lamps that met the EISA standard that went into effect on January 1, 2013 and 
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those that did not. During the 2013 shelf survey visits, 66% of the region’s stores stocked EISA-
qualifying MSB incandescent A-lamps in this lumen bin (compared to 39% in 2012). 


As shown in the figure, 62% of medium high brightness MSB incandescent A-lamps in 
Northwest retail stores met the EISA standard for this lumen category at the time of the 2013 
shelf surveys (up from 12% in 2012). This is lower than the percentage of EISA-qualifying high 
brightness (1490–2600 lumens) MSB incandescent A-lamps in stock in Northwest retail stores at 
the time of the 2013 shelf surveys (late 2013/early 2014) (98%; see Figure 15 above). This lower 
percentage can be explained by the timing of the EISA standard, which went into effect for high 
brightness MSB incandescent A-lamps in January 2012 and January 2013 for medium high 
brightness MSB A-lamps. 


Figure 19  
Percentage of Medium High Brightness MSB Incandescent A-Lamps 


(1050–1489 lumens) That Meet EISA Standards, 2012–2013 


Note: Percentages may not total 100% due to rounding. 


When examined by store category, results suggest that the greatest proportion of lamps that met 
the EISA standard in 2013 for medium high brightness MSB incandescent A-lamps was in non- 
big box stores (70%) compared to those in big box stores (49%; see Figure 20). In 2012, the 
percent of lamps meeting the standard for medium high brightness MSB incandescent A-lamps 
was only 5% in big box stores and 16% in non-big box stores. 


88% 


38% 


12% 


62% 


0%


20%


40%


60%


80%


100%


2012
(n=10,523)


2013
(n=4,222)


Pe
rc


en
t o


f L
am


ps
 


Year 


Meets EISA
Standard
Does Not Meet
EISA







2013-2014 Northwest Residential Lighting Long-Term Market Tracking Study 


NEEA Page 113 


Figure 20  
Percentage of Medium High Brightness MSB Incandescent A-Lamps (1050–1489 lumens) 


That Meet EISA Standards by Store Category, 2012–2013 


Note: Percentages may not total 100% due to rounding. 


By geographic sector (Figure 21), results for medium high brightness MSB incandescent A-
lamps suggest that a very high percentage of lamps stocked in rural stores met the standard (94%) 
compared to more than half of lamps stocked in urban stores (56%). A much smaller percentage 
of these lamps met the standard in 2012 (11% of lamps in urban stores and 20% in rural stores). 


Figure 21  
Percentage of Medium High Brightness MSB Incandescent A-Lamps (1050–1489 lumens) 


That Meet EISA Standards by Geography, 2012–2013 


Note: Percentages may not total 100% due to rounding. 


Figure 22 presents results for medium high brightness MSB incandescent A-lamps by store 
category and geographic sector (urban versus rural) for Northwest stores in 2012 and 2013. As 
shown, more than 98% of the relevant lamps stocked in rural big box stores and 93% in rural 
non-big box stores met the standard in 2013, compared to less than half (47%) in urban big box 
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stores and 64% in urban non-big box stores. In 2012, only 1% of medium high brightness MSB 
incandescent A-lamps stocked in rural big box stores met the EISA standard. 
 


Figure 22  
Percentage of Medium High Brightness MSB Incandescent A-Lamps (1050–1489 lumens)  


That Meet EISA Standards by Store Category and Geography, 2012–2013 


  
Note: Percentages may not total 100% due to rounding. 
 
Medium Low Brightness MSB Incandescent A-lamps (750–1049 lumens) 
 
At the time of the 2013 shelf survey visits (in late 2013/early 2014), 62% of the region’s stores 
stocked EISA-qualifying MSB incandescent A-lamps in the medium low brightness category 
(750–1049 lumens; 54% of stores stocked EISA-qualifying A-lamps in this lumen bin in 2012). 
The standard affecting these lamps went into effect on January 1, 2014. Field researchers 
conducted the 2013 shelf surveys in late 2013/early 2014, so the standard was still coming into 
effect as researchers were completing the shelf surveys.   
 
Figure 23 below shows the percentage of MSB incandescent A-lamps in this lumen range that 
met the EISA standard affecting these lamps and those that did not. As shown, the percentage of 
lamps that met the standard increased by 5 percentage points between 2012 and 2013 (from 15% 
to 20%). More detailed results suggest minimal differences by store category and geographic 
sector (urban versus rural) in the Northwest. These results suggest that retail stores have not yet 
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fully ramped up to stock a large proportion of lamps that meet the EISA standard that went into 
effect on January 1, 2014 impacting medium low brightness MSB incandescent lamps. 
 
 


Figure 23  
Percentage of Medium Low Brightness MSB Incandescent A-Lamps  


(750–1049 lumens) That Meet EISA Standards, 2012–2013 


  
Note: Percentages may not total 100% due to rounding. 
  
Low Brightness MSB Incandescent A-lamps (310–749 lumens) 
 
When field staff conducted the 2013 shelf surveys, 69% of the region’s stores stocked EISA-
qualifying MSB incandescent A-lamps in the low brightness category (310–749 lumens; 54% of 
stores stocked EISA-qualifying A-lamps in this lumen bin in 2012). The standard affecting these 
lamps went into effect on January 1, 2014. Field researchers conducted the 2013 shelf surveys in 
late 2013/early 2014, so the standard was still coming into effect as researchers were completing 
the shelf surveys. 
 
 
 
 
 
 
Figure 24 below shows the percentage of low brightness MSB incandescent A-lamps that met 
the EISA standard and those that did not. As shown, results are nearly the same at the regional 
level for low brightness incandescent A-lamps as those shown for medium low brightness 
incandescent A-lamps above (see Figure 23); the percentage of low brightness lamps meeting the 
standard increased from 16% in 2012 to 22% in 2013. More detailed results suggest minimal 
differences by store category and geographic sector (urban versus rural) in the Northwest. Again, 
these results suggest that retail stores have not yet fully ramped up to stock a large proportion of 
lamps that meet the EISA standard that went into effect on January 1, 2014 impacting low 
brightness MSB incandescent lamps. 
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Figure 24  
Percentage of Low Brightness MSB Incandescent A-Lamps (310–749 lumens)  


That Meet EISA Standards, 2012–2013 


  
Note: Percentages may not total 100% due to rounding. 
  


C.3 Lamp Diversity 


The sections below discuss diversity in terms of the average number of general purpose and 
specialty CFL models available by store category over time (2006 through 2013). Within the 
2012 and 2013 results, the report also presents data on the average number of lamp models by 
technology (general purpose CFLs, specialty CFLs, incandescent lamps, and LED lamps) and 
geography (urban versus rural stores). 
 
It should be noted that we have modified our methodology for determining what constitutes a 
unique model number in light of the fact that shelf survey data have been collected electronically 
on tablet computers since the 2012–2013 shelf survey research phase (i.e., two consecutive study 
periods). Field researchers now use a barcode scanner to scan each unique package that they 
encounter in a given store. The unique barcode is then mapped to a reference database that 
includes previously encountered shelf survey data, including barcodes, model number, lamp 
technology type, base type style, wattage, lumens, etc. If a scanned barcode matches a barcode in 
the reference database, key lamp specifications auto-populate into the tablet data collection tool. 
The field researchers must verify these lamp specifications (including the model number) to 
ensure that all the information is correct. 
 
Prior to the 2012–2013 shelf survey phase, data were recorded on paper forms and later entered 
into a database. During these earlier phases of shelf survey research, model numbers were 
recorded, but barcodes were not. Establishing what constituted a unique model number proved to 
be a difficult challenge in analyzing shelf survey data. Field researchers sometimes recorded 
model number information in different ways, depending on how model number information was 
presented on different parts of a given lamp package. For instance, one side of a package might 
have a model number listed as BPCEC/CFL/RP/2PK, and another side of a package might 
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present the model number in an abbreviated form such as BPCEC/CFL/RP or simply 
BPCEC/CFL. To further complicate matters, some manufacturers list numeric codes for unique 
lamp models, which are not barcodes. Moreover, there were points during the data collection 
process where human error could occur. For instance, a field researcher might transpose letters or 
numbers in collecting data on paper or an analyst doing data entry might misinterpret the 
handwriting of a field researcher and record a model number incorrectly. We have had processes 
in place to correct these errors, but even if human errors could be fully corrected, there might still 
be variation for a given model number, depending on a given manufacturer’s package labeling 
practices. We believe that this methodology for determining unique lamp models has resulted in a 
small over-representation in the actual number of unique lamp models encountered in the field. 
 
Using barcodes instead of model numbers to determine the number of unique lamp models is a 
more accurate method for determining actual lamp model diversity. Since barcodes are scanned 
into the tablet data collections instrument, the opportunity for human error is virtually eliminated. 
Furthermore, with electronic data collection, data entry takes place in the field on site by the field 
researcher rather than several weeks later by a different analyst. Barcodes vary predictable by 
manufacturer, consist of a fixed set of numeric digits, and are therefore much easier to analyze. 
 
This report will be the first to use barcodes for determining lamp model diversity, since this is the 
first time that there have been two consecutive years of electronic data collection. The figures 
below will rely on barcodes to determine lamp model diversity for the 2012 and 2013 shelf 
survey phases. For figures that contain model number data from the years prior to 2012, model 
numbers will continue to be used due to the absence of barcode information. 
 
 
C.3.1  Average Number of CFL Models Over Time 
 
Figure 25 shows the average number of CFL models stocked per store across all CFL types and 
stores in 2006, 2008, 2009, 2010, 2011, 2012 and 2013. As shown, the average number of models 
per store had increased over time to 43 models per store in 2011 before decreasing for the first 
time in 2012 to approximately 37 models per store. CFL model diversity rose slightly in 2013 to 
38 models per store.  
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Figure 25 


Average Number of CFL Models, 2006–2013 


 
 
 
The results shown in Figure 26 divide CFLs into general purpose lamps and specialty lamps. 
Results suggest no growth in the average number of general purpose and specialty CFLs with an 
average of 21 models and 17 models per store respectively between 2012 and 2013. Furthermore, 
whereas model diversity increased for general purpose CFLs from 2006 to 2011 before declining 
in 2012, the same pattern did not emerge for specialty CFLs. Model diversity peaked in 2009 for 
specialty CFLs at 18 models per store and then declined in 2010 and 2011. Diversity for specialty 
CFLs increased again in 2012 and 2013 to 17 models per store in both years. 
 


Figure 26 
Average Number of CFL Models by CFL Type, 2006–2013  
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When examined by store category (Figure 27), results suggest that the drop in the overall number 
of CFL models is largely driven by big box stores. The average number of CFL models stocked 
per store in big box stores decreased dramatically from 64 models per store in 2011 to 42 models 
per store in 2012, and then decreased again to 39 models per store in 2013. These results 
represent the lowest CFL model diversity among big box stores since 2008. While big box stores 
still have slightly higher CFL model diversity than non- big box stores, the average number of 
CFL models per store in non-big box stores continued its slow increase over time. Between 2012 
and 2013, the average number of CFL models per non- big box store increased from 36 to 38 
models. 
 


Figure 27 
Average Number of CFL Models by Store Category, 2006–2013 


 
 
 
Figure 28 shows the average number of general purpose and specialty CFL models within each 
store category from 2006 through 2013. While the average number of general purpose CFL 
models stocked in big box stores increased by a few models per year between 2006 and 2011, this 
trend ended in 2012 with a sharp decrease from 41 to 19 general purpose CFLs per big box store 
in 2012 and then declined again by an average of one model per store in 2013 to 18. The average 
number of specialty CFL models stocked per big box store has dropped annually since 2009 
down to 23 models per store in 2012, and then down to 22 models per store in 2013. 
 
The average number of general purpose CFL models stocked per non-big box store stayed the 
same from 2012 to 2013 at 22. The average number of specialty CFLs among Northwest non-big 
box store continued its rise 12 models per store in 2011, to 14 models per store in 2012, and 16 
models per store in 2013. 
 


35 


13 


32 
27 


50 


30 


54 


32 


64 


36 
42 


36 
39 38 


0


10


20


30


40


50


60


70


Big Box Drug, Grocery, Small HW


A
vg


 #
 M


od
le


ls
 p


er
 S


to
re


 


2006 2008 2009 2010 2011 2012 2013







 
 


2013-2014 Northwest Residential Lighting Long-Term Market Tracking Study 
  


NEEA Page 120 
 


Figure 28 
Average Number of CFL Models by CFL Type and Store Category, 2006–2013  


 
 


C.3.2  Average Number of Lamp Models per Store by Technology, Store 
Category, and Geography (2012 and 2013) 
 
In recent years, the Northwest lighting retailer shelf surveys gathered data not only on the 
average number of CFL models per store, but also on the average number of incandescent, 
halogen, and LED lamp models per store. As shown in Figure 29, the average number of lamp 
models per store stayed constant between 2012 and 2013 for general purpose and specialty CFLs 
as well as LED lamps. There was a decline in the number of incandescent lamp models per store 
from 65 models per store in 2012 to 59 models per store in 2013. The average number of halogen 
lamp models per store, increased from 20 in 2012 to 27 in 2013. 
 


Figure 29 
Average Number of Lamp Models by Lamp Technology, 2012–2013 
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Figure 30 provides further detail on the average number of lamp models per store in 2012 and 
2013 by store category. The average number of lamp models per store slightly declined among 
general purpose and specialty CFLs as well as LED lamp technologies in big box stores from 
2012 to 2013. There was a small increase in the average number of specialty CFLs and LED 
lamp models per non- big box store from 2012 to 2013. For general purpose CFLs in non- big 
box stores, the average number of models per store remained the same at 22. As seen in Figure 29 
above, the average number of incandescent lamp models per store declined from 2012 to 2013 
and the average number of halogen lamp models increased during the same timeframe for both 
big box and non- big box stores. Big box stores experience the greatest decline in incandescent 
lamp model diversity (from 70 models per store in 2012 to 60 in 2013) and also had the largest 
increase in halogen lamp model diversity (from 17 models per store in 2012 to 27 in 2013).  
 


Figure 30 
Average Number of Lamp Models by Lamp Technology and Store Category,  


2012–2013 


 
 
 
Figure 31 shows the average number of lamp models per store by technology and geography for 
2012 and 2013. As shown, in urban stores, the average number of lamp models per store fell 
slightly for specialty CFLs from an average of 17 models per store in 2012 to an average of 16 
models per store in 2013. The average number of LED lamp models slightly increased from an 
average of 5 LED lamp models per urban store in 2012 to 6 LED lamp models per store in 2013. 
Incandescent lamp model diversity decreased in urban stores from 2012 to 2013 from an average 
of 64 models per store to 59 models per store. Halogen lamp model diversity increased during the 
same period from 18 lamp models per urban store to 27. 
 
While rural stores experienced a decline in general purpose CFL lamp model diversity, lamp 
model diversity for all CFLs (general purpose and specialty CFLs combined) increased from 
2012 to 2013 from an average of 44 models per store to 47. Rural stores had an average of 11 
more CFL lamp models per store than urban stores. Interestingly, the average number of LED 
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lamp models per rural store declined from 2012 to 2013, down 4 models per store, on average. 
The average number of specialty CFL model numbers in rural stores increased from 17 in 2012 to 
21 in 2013. As with urban stores, rural stores saw a decline in incandescent lamp model diversity 
and a rise in halogen lamp model diversity between 2012 and 2013. However, considering 
incandescent and halogen lamp models together, lamp model diversity increased in urban stores 
from 82 incandescent/halogen lamp models in 2012 to 86 incandescent/halogen lamp models per 
store in 2013. Rural stores experienced a decline in this combined category from 100 
incandescent/halogen lamps per store in 2012 to 92 in 2013. 
 


Figure 31 
Average Number of Lamp Models by Lamp Technology and Geography, 2012–2013 


 
 
 
Figure 32 breaks out the average number of lamp models by technology, store category, and 
geography for both 2012 and 2013. Model number diversity for CFLs (general purpose and 
specialty CFL models combined) decreased from 2012 to 2013 in urban and rural big box stores, 
but increased in urban and rural non- big box stores. The average number of incandescent lamp 
models per store declined, while the average number of halogen lamp models per store increased 
in all four store/geography categories from 2012 to 2013 (i.e., urban and rural big box stores and 
urban and rural non- big box stores). When considering incandescent and halogen lamp models 
together, the trend is mixed in terms of lamp model diversity. Urban big box and non- big box 
stores experienced increases in incandescent/halogen lamp model diversity from 2012 to 2013; 
urban big box stores had an increase in 2 incandescent/halogen lamp models per store and urban 
non- big box stores had an increase of 4 lamp models per store. Rural big box and non- big box 
stores, on the other hand, experienced declines in incandescent/halogen lamp model diversity 
from 2012 to 2013; rural big box stores had 5 fewer incandescent/halogen lamp models per store 
and rural non- big box stores had 9 fewer models per store. The trend was also mixed for LED 
lamp model diversity. In urban non- big box stores, the number of LED lamp models per store 
more than doubled between 2012 and 2013 (2 models per store in 2012 to 5 in 2013), while the 
average number of LED lamp models per rural non-big box store nearly declined by half (9 in 
2012 to 5 in 2013). Urban big box stores saw a small decline in the number of LED lamp models 
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per store (from 13 in 2012 to 11 in 2013), while rural big box stores had an average of 1 LED 
lamp model per store in both years. 
 
 


Figure 32 
Average Number of Lamp Models by Lamp Technology, Store Category and Geography,  


2012–2013 


 


C.4 Average CFL Shelf Price 


Field staff collected detailed pricing information for every lamp observed on retail store shelves, 
including price (before and after utility program discounts or other discounts, when applicable) 
and number of lamps per package. To determine the average price per CFL, analysts calculated 
the price per CFL for each lamp model observed in each store and then multiplied the price by 
the total number of lamps observed for each CFL model. Analysts then applied sample expansion 
weights to the results for each store in which field staff observed a given CFL model. The 
summed prices for each CFL record were then aggregated together by CFL type (general 
purpose, specialty, and all CFLs) and split into different store categories (i.e., big box, non- big 
box, and overall) and geography (urban and rural) and divided by the total weighted lamp count 
in each of the three CFL categories. The results of these calculations are the weighted average 
shelf price per CFL for retail stores in the Northwest by store category and CFL type. 


13 
1 2 9 


20 14 20 
30 25 


10 13 18 19 
6 


18 
31 


73 


41 
60 


81 


0
20
40
60
80


100
120
140


Urban Rural Urban Rural


Big Box Drug, Grocery, Sm HW


A
vg


 #
 M


od
el


s 
pe


r S
to


re
 


LED CFL - GP CFL - Specialty Halogen Incandescent2012 


11 
1 5 5 


18 13 21 29 23 
9 14 


24 30 
9 


25 33 


64 


33 


57 
70 


0
20
40
60
80


100
120
140


Urban Rural Urban Rural


Big Box Drug, Grocery, Sm HW


A
vg


 #
 M


od
el


s 
pe


r S
to


re
 


LED CFL - GP CFL - Specialty Halogen Incandescent2013 







 
 


2013-2014 Northwest Residential Lighting Long-Term Market Tracking Study 
  


NEEA Page 124 
 


 
C.4.1  Average Shelf Price per Lamp by CFL Type and Store Category, 2012–
2013 
 
This section provides details on the average shelf price for CFLs by CFL type and store category. 
As shown in Figure 33 below, the average shelf price per CFL (general purpose and specialty 
CFLs combined) increased by 2% ($0.09 increase) between 2012 and 2013 overall. 
 


Figure 33 
Average Shelf Price per CFL, 2012–2013  


 
 
 
When CFL prices paid are further examined by type (general purpose versus specialty; Figure 
34), there was a 5% increase in the average shelf price for general purpose CFLs, overall, 
between 2012 and 2013 (an increase of $0.15 per lamp), and a 2% decline in the average shelf 
price for specialty CFLs (a decrease of $0.12 per lamp). 
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Figure 34 
Average Shelf Price per CFL by CFL Type, 2012–2013  


 
 
 
Figure 35 shows the average shelf price per CFL (across general purpose and specialty CFL 
types). The average shelf price in Northwest big box stores was $3.36 per CFL in 2013, which 
was an increase of 1% from the 2012 average shelf price. In non- big box stores, the average 
price per CFL declined between years by 2% to $5.58 per CFL in 2013. 
 


Figure 35 
Average Shelf Price per CFL by Store Category, 2012–2013  


 
 
 
When results are examined more closely by CFL type and store category, the greatest changes in 
average shelf price per CFL between 2012 and 2013 occurred in big box stores. The average shelf 
price for specialty CFLs in big box stores decreased by 4% (from $5.32 to $5.12 per lamp) in this 
timeframe, while the average shelf price for general purpose CFLs in big box stores increased by 
1% per lamp (from $2.54 to $2.57).  


$3.45  


$6.87  


$4.35  


$3.60  


$6.75  


$4.44  


$0.00


$1.00


$2.00


$3.00


$4.00


$5.00


$6.00


$7.00


General Purpose Specialty All CFL Styles


A
vg


 S
he


lf 
Pr


ic
e 


pe
r C


FL
 


2012 2013


 $3.33  


 $5.67  


 $3.36  


 $5.58  


$0.00
$1.00
$2.00
$3.00
$4.00
$5.00
$6.00


Big Box Drug, Grocery, Small HW


A
vg


 S
he


lf 
Pr


ic
e 


pe
r C


FL
 2012 2013







 
 


2013-2014 Northwest Residential Lighting Long-Term Market Tracking Study 
  


NEEA Page 126 
 


 
The average shelf price for general purpose and specialty CFLs changed very little between 2012 
and 2013 in non- big box stores. In non- big box stores, the average price for a general purpose 
CFL increased by $0.02 between 2012 and 2013 (from $4.55 to $4.57), while the average price 
for a specialty CFL, declined by $0.01 (from $9.22 to $9.21, on average). 
 


Figure 36 
Average Shelf Price per CFL by CFL Type and Store Category, 2012–2013  


 
 
C.4.2.  Average Shelf Price per Lamp by CFL Type, Store Category, and 
Geography, 2012 and 2013 
 
Figure 39 shows the average shelf price for general purpose and specialty CFLs (and across all 
CFL types) in urban and rural stores for 2012 and 2013. The average price for a CFL (across all 
types) increased by 3% in urban stores (an increase of $0.11) between 2012 and 2013, while the 
average price for a CFL declined by 2% in rural stores (a decrease of $0.12) during the same 
timeframe. When analyzing price by CFL type, the average price for a general purpose CFL 
increased in urban stores by 6% (an increase of $0.20), while the average price per general 
purpose CFL declined in rural stores by 4% (a $0.16 decline). There was a decline in the average 
price of specialty CFLs in both urban and rural stores between years, though the decline was 
more pronounced in rural stores, which experienced a 4% decrease in the price per specialty CFL 
(a $0.39 decrease per lamp). 
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Figure 37  
Average Shelf Price per CFL by CFL Type and Geography, 2012 and 2013 


 
 
 
Figure 38 shows the average shelf price per CFL by CFL type, geography, and store category in 
2012 and 2013. Between 2012 and 2013, the largest change in average shelf price per CFL was 
among specialty lamps in rural non- big box stores, which saw a decline of 9% per lamp (a 
decrease of $0.96 per specialty CFL). The average price for general purpose CFLs also declined 
in rural non- big box stores by 5% (a $0.20 decrease per lamp, on average) between years. There 
were minimal changes in average CFL prices in big box stores between 2012 and 2013, with the 
exception of the average price of specialty CFLs in urban big box stores, which decreased by 4% 
(a $0.22 decline). 
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Figure 38  
Average Shelf Price per CFL by CFL Type Category, Store Category and Geography,  


2012 and 2013 


 
 
 


C.5 Fluorescent Tube Lamps 


For the second consecutive year, field researchers gathered data on 4-foot fluorescent tube 
lamps–including both T8 and T12 technologies–during the lighting retail store shelf surveys. T12 
lamps are one and a half inches in diameter and T8 lamps are one inch in diameter, and are 
among the most commonly used tube fluorescent lamps in residential applications (particularly in 
multi-family settings). The sections below present results on fluorescent tube lamp availability 
(in terms of the percentage of Northwest stores carrying these lamps and the percentage of total 
fluorescent tube lamps comprised by T8 and T12 lamps) and diversity (in terms of the average 
number of fluorescent tube lamps stocked per Northwest store). 
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C.5.1  Fluorescent Tube Lamp Availability  
 
Analysts examined fluorescent tube lamp availability from the perspectives of the percentage of 
Northwest lighting retailers that stock these lamps as well as the percentage of total fluorescent 
tube lamps stocked by lamp type (T8 or T12).  
  
Percentage of Stores Carrying Fluorescent Tube Lamps 
 
During the 2013/2014 lighting retail store shelf surveys, field staff found T12 fluorescent tubes in 
nearly half of the stores visited (47% in 2013, compared to 50% in 2012) and T8 fluorescent 
tubes in 32% of the stores (compared to 41% in 2012).  
 
When results are examined by store category (Figure 39), the data indicate that a greater 
proportion of big box stores stocked fluorescent tube lamps (75% stocked T12 lamps and 53% 
stocked T8 lamps) than non- big box stores (only 37% stocked T12 lamps and 26% stocked T8 
lamps) in 2013. The data also indicate that there was a modest increase in the percent of big box 
stores carrying T8 and T12 fluorescent tube lamp, with a 5 percentage point increase in the 
number of big box stores carrying T12 lamps from 2012 to 2013 and a 6 percentage point 
increase in the number of big box stores carrying T8 lamps during the same period. The stocking 
of T12 and T8 lamps in non- big box stores went down between 2012 and 2013 (by 7 percentage 
points for T12 lamps and 13 percentage points for T8 lamps). 
 


Figure 39 
Percent of Northwest Stores Stocking Fluorescent Tubes by Lamp Type  


and Store Category, 2012 and 2013 


 
 
 
Overall, a greater percentage of rural stores stocked fluorescent T8 and T12 tube lamps in 2013 
than urban stores (see Figure 40). With respect to changes over time, 82% of rural stores stocked 
T12 lamps in 2012, compared to only 56% of rural stores in 2013. T12 lamp stocking in urban 
stores was 45% for both years. For T8 lamps, 47% of rural stores had these lamps in stock at the 
time of the late 2013/early 2014 shelf survey visits, which was down from 74% in 2012.  The 
percentage of T8 lamps stocked in urban stores also declined from 35% in 2012 to 30% in 2013. 
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Figure 40 
Percent of Northwest Stores Stocking Fluorescent Tubes by Lamp Type  


and Geography, 2012 and 2013 


 
 
 
Figure 41 shows the percentage of stores stocking T8 and T12 fluorescent tube lamps in 2012 and 
2013 by store category and geography combined. As shown in the figure, a higher proportion of 
urban big box stores stocked T12 lamps in both 2012 and 2013 than urban non- big box stores. 
The pattern is the same for T8 lamps in urban stores during both study periods. In contrast, there 
was a higher percentage of stores stocking T8 lamps in rural non- big box stores than big box 
stores in both 2012 and 2013. 
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Figure 41 
Percent of Northwest Stores Stocking Fluorescent Tubes by Lamp Type,  


Store Category and Geography, 2013 


 
 
 


Percentage of Fluorescent Tube Lamps Stocked 
 
Across all of the stores visited for the 2013 shelf surveys, T12 lamps comprised 62% of the 4-
foot fluorescent tube lamps stocked (up from 57% in 2012) and T8 lamps comprised the 
remaining 38%.  
 
Figure 42 shows that the percentage of fluorescent tube lamp stock comprised by T12 in non-big 
box stores was 69% in 2013, which was an increase of 10 percentage points from 2012. In 2013, 
fluorescent tube stock comprised by T12 in big box stores was 58%, a decrease from 61% in 
2012.  
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Figure 42 
Percent of Fluorescent Tubes Stocked by Lamp Type and Store Category, 2012 and 2013 


 
 


Percentages may not total 100% due to rounding. 
 
 
Figure 43 demonstrates small differences in fluorescent tube lamp stock in urban and rural stores 
in 2012 and 2013. T8s and T12s comprised the same percent of stock in urban stores 2012 and 
2013 (40% and 60%, respectively, for both years). There was some change in the composition of 
stock in rural stores between years with T12 lamps increasing from 62% of fluorescent tube 
lamps stocked in 2012 to 82% of fluorescent tube lamps stocked in 2013 (T8’s saw a 
corresponding decline in lamp share). 
 


Figure 43 
Percent of Fluorescent Tubes Stocked by Lamp Type and Geography, 2012 and 2013 


 
Percentages may not total 100% due to rounding. 
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Figure 44 shows the share of fluorescent tube lamp stock comprised by T8s and T12s by store 
category and geography. In urban big box stores, T12 lamps comprise 58% of the fluorescent 
tube stock in 2013, which was a small change compared to 2012 (61%). In rural big box stores, 
T12 lamps comprised 73% of the fluorescent tube stock in 2013, a decline of 14 percentage 
points from 2012. In rural non- big box stores, the share of fluorescent tube lamps comprised by 
T8s declined from 29% in 2012 to 17% in 2013. 


 
Figure 44 


Percent of Fluorescent Tubes Stocked by Lamp Type, Store Category and Geography, 
 2012 and 2013 


 
Percentages may not total 100% due to rounding. 


 


39% 


13% 


41% 39% 


61% 


87% 


59% 61% 


0%


20%


40%


60%


80%


100%


Urban
(n=162,257)


Rural (n=1,451) Urban
(n=73,810)


Rural
(n=27,005)


Big Box Drug, Grocery, Sm HW


Pe
rc


en
t o


f L
am


ps
 


T8 T12 2012 


42% 
27% 34% 


17% 


58% 
73% 66% 


83% 


0%


20%


40%


60%


80%


100%


Urban
(n=125,941)


Rural
(n=1,678)


Urban
(n=46,066)


Rural
(n=12,694)


Big Box Drug, Grocery, Sm HW


Pe
rc


en
t o


f L
am


ps
 


T8 T12 2013 







 
 


2013-2014 Northwest Residential Lighting Long-Term Market Tracking Study 
  


NEEA Page 134 
 


C.5.2.  Fluorescent Tube Lamp Diversity 
 
The tables below present details on fluorescent tube lamp diversity in terms of the average 
number of lamp models stocked per store in 2013. Overall, on average, Northwest stores stocked 
1.7 T12 lamp models and 0.8 T8 lamp models per store in 2013 (down from 2.6 T12 and 1.4 T8 
lamp models per store in 2012). 
 
When examined by store category, results suggest that there was nearly double the number of 
T12 lamps available in big box compared to non- big box stores in 2013 (2.7 and 1.4 models, 
respectively; see Figure 45). Big box stores also carried a slightly broader variety of T8 lamp 
models than non-big box stores, averaging approximately 1.2 models per store in big box stores 
compared to only 0.6 models, on average, in non-big box stores. From 2012 to 2013 in both big 
box and non-big box stores, the average amount of both T8 and T12 fluorescent lamp model 
numbers decreased. 
 


Figure 45 
Average Number of Fluorescent Models by Lamp Type and Store Category, 2012 and 2013 


 
 
 
When examined by geography (urban stores versus rural stores), results suggest nearly identical 
diversity in 2013 with respect to the average number of T8 and T12 lamp models in urban and 
rural stores (1.7 T12 models and 0.8 T8 models, on average, in urban stores compared to 1.7 T12 
and 0.9 T8 models per rural store). In 2012, there was a higher average number of T8 and T12 
lamp models per store in rural stores than in urban stores. Figure 46 presents these results in 
graphic form. 
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Figure 46 
Average Number of Fluorescent Models by Lamp Type and Geography, 2012 and 2013 


 
 
 
Figure 47 presents diversity results (in terms of the average number of lamp models per store) by 
both store category and geography for T12 and T8 lamps in 2012 and 2013. As shown, urban big 
box stores had the highest average number of T12 models per store, at 4.1 models per store in 
2012 and 2.9 models per store in 2013. Rural non- big box stores carried the highest average 
number of T8 lamp models per store (2.7) in 2012, whereas urban big box stores carried the 
highest average number of T8 lamp models per store (1.3) in 2013. 
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Figure 47 
Average Number of Fluorescent Models by Lamp Type, Store Category and Geography, 


2012 and 2013 


 


 


 


C.6 Promotional Materials 


During the 2013 shelf survey visits (conducted in late 2013/early 2014), field researchers 
gathered details on promotional materials or displays regarding replacement lamps. These data 
enable summarization of promotional materials by the type of lamp promoted, store category, and 
geographic sector (urban versus rural). The shelf survey also provides information regarding the 
types and positioning of promotional materials in Northwest retail store as well as the types of 
messages included on the materials. The report provides more details on these topics below. 
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C.6.1  Promotional Material Types 
 
During the 2013 shelf survey visits, 69% of stores had one or more materials in the store related 
to replacement lamps, which is an increase from 2012 in which 50% of stores had one or more 
promotional materials. In 69% of the stores, these materials included signs placed on shelving or 
on a wall in the store (compared to 50% of stores in 2012). Four percent of stores had signs about 
replacement lamps hanging from the ceiling (compared to 1% of stores in 2012), 1% of stores 
had free standing displays during 2013 shelf survey (no stores had free standing displays during 
2012 shelf survey visits). 
 
C.6.2  Technologies Promoted 
 
As mentioned above, 69% of the stores visited in 2013 were displaying promotional materials 
regarding replacement lamps (compared to 54% during 2012 shelf survey visits; see Figure 48 
below). Materials focused on various types of replacement lamps–but most stores’ materials were 
focused on CFLs, with roughly two-thirds of all stores displaying one or more promotional 
materials regarding CFLs in 2013 (compared to 47% in 2012). Thirty-five percent of stores 
displayed materials on LED lamps in 2013 (compared to 20% in 2012). The same percentage of 
stores displayed materials regarding EISA-qualifying incandescent lamps as LED lamps (35% in 
2013 compared to 19% in 2012). In 2013, 29% of stores had promotional materials focusing on 
traditional incandescent lamps (compared to 14% in 2012). Three percent of stores in 2013 had 
displays regarding multiple lamp technologies (compared to 3% in 2012). 
 


Figure 48 
Percent of Stores with Lighting Promotional Materials by Type of Lamp Promoted, 2012 


and 2013 
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A higher proportion of big box stores displayed lighting promotional materials in 2013 than non- 
big box stores (79% versus 66%, respectively; see Figure 49; there was also a higher proportion 
of big box stores displaying lighting promotional materials in 2012). More than three-fourths of 
the big box stores and nearly two-thirds of the non-big box stores displayed promotional 
materials about CFLs. More than half of Northwest big box stores had materials regarding LED 
lamps compared to less than a third of non- big box stores. Less than half of big box stores had 
promotional materials regarding EISA-qualifying incandescent lamps (46%), compared to less 
than a third of non-big box stores. 
 


Figure 49 
Percent of Stores with Lighting Promotional Materials by Lamp Type and Store Category, 


2013 


 
 
 
Between the urban and rural sectors in the Northwest, lighting promotional materials were 
pervasive in urban stores–74% of urban stores displayed one or more lighting promotional 
materials compared to only 41% of rural stores (see Figure 50; in 2012, 63% of urban stores and 
8% of rural stores had lighting promotional materials). Most of the rural stores that had any 
materials on display focused on promoting CFLs (compared to less than 10% of rural stores that 
focused on promoting other lamp technologies). The promotional materials in urban stores also 
focused primarily on CFLs (72% of urban stores), but 40% of urban stores had promotional 
materials on LED and EISA-qualifying incandescent lamps. 
 


79% 


63% 


53% 


29% 27% 29% 


46% 


32% 


11% 
1% 


79% 


66% 


0%


20%


40%


60%


80%


Big Box
(n=41)


Drug, Grocery, Sm HW
(n=55)


%
 o


f S
to


re
s 


w
/P


ro
m


o 
M


at
er


ia
ls


 


CFL LED Incandescent EE Incandescent Other Overall







 
 


2013-2014 Northwest Residential Lighting Long-Term Market Tracking Study 
  


NEEA Page 139 
 


Figure 50 
Percent of Stores with Lighting Promotional Materials by Lamp Type and Geography, 


2013 


 
 
C.6.3  Positioning of Materials in Stores 
 
Nearly all of the stores that displayed promotional materials in 2013 had materials displayed in 
the lighting aisle (63% of stores). Eight percent of stores also had promotional materials 
regarding replacement lamps positioned on end-caps, 5% had promotional materials for lighting 
displayed in the front of the store or near the store entrance, and 1% had promotional materials 
near the cash registers in the store. Materials positioned near the cash registers were exclusive to 
LED lamps, while end-caps focused slightly more on CFLs and/or LED lamps (4% and 6% of 
stores respectively) than EISA-qualifying incandescent lamps and traditional incandescent lamps 
(in 3% of stores for both technologies). Promotional materials at the front of the store or near the 
store entrance where mostly focused on CFLs (4% of stores), though 1% of stores also had 
displays for EISA-qualifying incandescent lamps or traditional incandescent lamps at the front of 
the store/near the store entrance. Field researchers observed promotional materials in at least 
some urban stores in all four locations mentioned above (lighting aisle, end-caps, near the front of 
the store/store entrance, and near the cash register). The same was true for rural stores, except 
there were no promotional materials observed near the cash register in rural stores. 
 
C.6.4  Key Messages  
 
The most common message on the promotional materials present in Northwest lighting retailers 
at the time of the 2013 retail shelf surveys related to specific utility programs (such as the 
“Simple Steps, Simple Savings” program). Materials with this message were present in 
approximately 35% of stores in the 2013 (compared to 10% of stores that displayed utility 
program-related messages in 2012). Another common message was energy and/or money 
savings; in 28% of the stores, promotional materials emphasized energy savings or saving money 
(compared to 16% of stores that emphasized this message in 2012).  
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Many promotional displays included multiple messages (e.g., a display on LED lamps describing 
them as efficient, cost-effective, long-lasting, and dimmable). Additional messages related to the 
following topics or themes (each present in less than 15% of retail stores in 2013 shelf): 


• Low price or sale 
• Light color 
• Lamp shape(s) – e.g., reflector lamps 
• Comparing lumens to watts 
• Technology comparison (e.g., CFLs to LED lamps) 
• Length of life 
• Specific lamp manufacturer  
• EISA (including details on the legislation and/or replacement options for 100 watt, 75 


watt, 60 watt, and 40 watt incandescent lamps) 
• Dimmable lamps 
• Energy Star 
• Mercury free (related to LED lamps and halogen lamps) 
• Brightness 
• Instant-on (related to LED lamps) 
• Light quality 
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APPENDIX D – DETAILED CONSUMER TELEPHONE SURVEY RESULTS 


Below, we provide additional detail on results from the consumer telephone surveys conducted in 
March and April of 2014, and (where applicable) in prior study phases.  
 


D.1 Sample Expansion Weights  


Table 16 below shows the sample expansion weights used for the 2014 consumer surveys.  
 


Table 16 
2014 Consumer Survey Sample Expansion Weights 


State  Rural Urban 


Idaho 4,739.93 23,735.12 


Montana 4,677.03 24,362.77 


Oregon 4,758.04 24,424.80 


Washington 4,659.01 24,601.05 
 


D.2 CFL, LED, and EISA-Qualifying Lamp Technologies  


In this section, we review consumer awareness and purchase rates for CFLs, LED lamps, and 
EISA-qualifying incandescent lamps (i.e., those that comply with the minimum efficacy 
standards set forth in EISA) as well as the quantity of lamps purchased. We conclude with the 
results of a key driver analysis, which helps explain consumer lamp purchasing decisions. 


D.2.1 Lamp Awareness and Purchases  


Figure 51 compares results from the 2013 and 2014 consumer telephone surveys regarding the 
percentage of respondents who were aware and unaware of each of the three lamp technologies 
described above (CFLs, LED lamps, and EISA-qualifying incandescent lamps). The figure 
further segments consumers who were aware of CFLs into purchasers and aware non-purchasers 
for each lamp technology.  
 
As shown in the figure, results suggest that awareness of CFLs declined by a statistically 
significant margin between 2013 and 2014 (from 90% to 86% of the population) while awareness 
of LED lamps increased significantly within the same timeframe (from 85% to 93% of the 
population) while awareness of EISA-qualifying incandescent lamps held steady (at roughly 55% 
of the population). Although the reasons for declining awareness of CFLs and increasing 
awareness of LED lamps are unclear, there are several theories: 


• As newer energy-efficient lamp technologies, such as LED lamps, compete for wallet-
share, they also compete for mind-share. As a result, CFLs may no longer be top-of-mind 
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for some consumers, which could result in declining awareness of CFLs and increased 
awareness of LED lamps.  


• Related to the point above, the expanding range of lamp technologies may be causing 
confusion among purchasers, particularly given that many CFL shapes increasingly 
resemble incandescent lamps (i.e., with the spiral shape “hidden” inside a reflector or 
globe cover). This confusion could also result in declining awareness for CFLs and/or 
increased awareness of LED lamps.  


• The heightened market attention to CFLs in previous years—such as Wal-Mart’s goal of 
selling 100 million CFLs in 200729— has waned, which could contribute to declining 
awareness of CFLs.  


• Many energy-efficiency programs in the region have begun incorporating LED lamps or 
have shifted their focus toward LED lamps, which may be contributing to increased 
awareness of the technology (see section  2.3.1 above). 


• As the range of lamp options expands, there is less retail shelf space available for each 
lamp technology. This decline in visibility of CFLs at the retail level (concurrent with 
increased visibility of LED lamps and EISA-qualifying incandescent lamps) may also be 
contributing to changes in awareness of CFLs and LED lamps.  


Purchase rates for CFLs and LED lamps both declined significantly between 2013 and 2014 
(CFLs by 10 percentage points and LED lamps by 5 percentage points), while purchase rates for 
EISA-qualifying incandescent lamps held steady between years. The declining purchase rates for 
CFLs and LED lamps may be related to their longer lifetimes than other lamp technologies—in 
other words, consumers may purchase fewer over time because they need to replace them less 
often.  


Awareness of EISA-qualifying incandescent lamps in rural areas was significantly higher than 
urban regions of the Northwest in 2014. The data suggest no other statistically significant 
differences in awareness or purchase rates across technologies by geographic sector (urban versus 
rural) or state. 
 


                                                 
29 Wal-Mart, 2007. 
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Figure 51 
Awareness and Purchase of CFLs, LEDs, and EISA-qualifying incandescent Lamps,  


2013 and 2014 Surveys 


 
2013 n=667; 2014 n=1,007. 


Note: Percentages may not total 100% due to rounding.  
* Difference from prior study period is statistically significant. 


  
 
D.2.2 Purchase Quantities 
 
The 2013 and 2014 surveys addressed purchases of each of the three lamp types included above 
(CFLs, LED lamps, and EISA-qualifying incandescent lamps) as well as traditional incandescent 
lamps that do not comply with EISA standards (or, depending on their wattage and lumen output, 
will not comply once the relevant standard takes effect). Each survey asked about purchases that 
occurred during the previous year—so the 2013 survey asked respondents about purchases made 
in 2012 and the 2014 survey asked respondents about purchases made in 2013. Table 17 shows 
the average number of lamps purchased by survey respondents in 2012 and 2013 by technology 
averaged across all the population (purchasers and non-purchasers). The table also includes 
details by CFL type (general purpose and specialty lamps).  
 
Across all technologies, the data suggest that Northwest consumers purchased approximately 10 
to 11 lamps, on average, in 2012 and 2013, with approximately half of these comprised by 
traditional incandescent lamps in each year. CFLs follow at approximately 3 lamps per consumer 
(with the vast majority of these being general purpose lamps). LED lamp purchases per consumer 
increased between 2012 and 2013 from 1.4 to 1.7, on average. Northwest consumers each 
purchased more than twice as many EISA-qualifying incandescent lamps during 2013, on 
average, as in 2012 (1.4 versus 0.6, a significant difference), possibly reflecting increasing 
availability of these lamps as EISA continues to phase in over time.  
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In 2013, Northwest customers in urban areas bought more than twice as many LED lamps, on 
average, as consumers in rural areas (1.9 versus 0.8 lamps, respectively, a statistically significant 
different). Consumers in Washington also purchased five times as many LED lamps, on average, 
as consumers in Idaho and three times as many LED lamps, on average as consumers in Montana 
(2.6 lamps in Washington versus 0.5 in Idaho and 0.8 in Montana). The data suggest no other 
significant differences in 2013 lamp purchase rates by state or geographic sector (urban versus 
rural). Worthy of note, however, is that CFL purchasers bought significantly more LED lamps, 
on average, in 2013 (approximately 2.2 lamps) than consumers who have never purchased CFLs 
(approximately 1.6 lamps).  
 


Table 17 
Average Number and Percent of Total Lamps Purchased in 2012 and 2013 by Lamp Type 


Among All Respondents, 2013 and 2014 Surveys 


Lamp Type 


2012 Purchases 2013 Purchases 
Average Number of 


Lamps  
(n=776) 


Percent of  
Lamps  


Average Number of 
Lamps  


(n=1,007) 
Percent of  


Lamps  
Traditional Incandescent Lamps 5.4 52% 4.9 46% 
General Purpose CFLs 2.8 27% 2.6 24% 
Specialty CFLs 0.1 1% 0.1 1% 
LED Lamps  1.4 14% 1.7 16% 


EISA-qualifying incandescent Lamps 0.6 6% 1.4* 13% 
All Lamps 10.4 100% 10.7 100% 


* Difference from prior study period is statistically significant. 


 


D.3 CFLs 


This section reviews results for CFLs in particular, beginning with awareness and purchase rates, 
then discusses CFL disposition among Northwest households, awareness and use of specialty 
CFLs, CFL purchase locations, satisfaction with CFLs, the likelihood of future CFL purchases, 
and CFL-to-CFL replacement. 
 
D.3.1  CFL Awareness and Purchases 
 
The consumer surveys have included questions regarding awareness and purchase of CFLs since 
2006. Figure 52 below shows the percentage of survey respondents in each of the six survey 
years who were unaware of CFLs and aware of CFLs, with the latter split into consumers who 
were aware but had not purchased CFLs at the time of the survey and those who had purchased 
CFLs at the time of the survey. As shown, 2014 survey results suggest that 86% of consumers 
were aware of CFLs and 60% had purchased them, a significant decrease from 2013 results (as 
shown in Figure 51 and Table 17 above). The data suggest no geographic differences in CFL 
awareness or purchase rates within the 2014 survey results. 
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Since 2011, the survey has asked questions to gauge awareness of specialty CFLs among 
Northwest CFL purchasers. In 2013, results suggested that 41% of CFL purchasers were aware of 
specialty CFLs compared to 37% in both 2012 and 2011. These results also suggested no 
statistically significant change in awareness of specialty CFLs between the 2012 and 2013 
surveys. However, in 2014, results suggested that 60% of CFL purchasers were aware of 
specialty CFLs compared to 41% in 2013 which is a significant difference.   
 


Figure 52 
Consumer CFL Awareness and Purchaser Categories, 2006–2014 Surveys 


 
Note: Percentages may not total 100% due to rounding. 


* Difference from prior study period is statistically significant. 
 
D.3.2  CFL Disposition 
 
Among 2014 survey respondents, 85% of CFL purchasers reported that they had CFLs installed 
in their homes at the time of the survey, a significant decrease from 91% in 2013 respondents, 
and 63% reported that they were storing one or more CFLs for future use compared to 66% from 
the previous year. Twenty-four percent of CFL purchasers in the 2014 survey reported that they 
had one or more CFLs that they installed and later removed. This is a significant difference from 
the 2013 survey where 17% of respondents mentioned that they had one or more CFLs that they 
installed but later removed.  
 
After identifying consumers who installed, stored, and/or removed CFLs, the telephone surveys 
asked questions regarding the quantities of CFLs installed, removed, and in storage across the 
population of Northwest consumers. Table 19 shows that the total number of CFLs ever acquired 
declined from approximately 11.5 lamps among 2011 survey respondents, on average, to 
approximately 8.2 lamps among 2014 respondents. In the past two years, the main difference can 
be seen in the number of CFLs currently installed, which declined from 6.9 lamps in 2013, on 
average, to 5.0 lamps in 2014, a significant decrease. These reductions may be explained by the 
fact that CFLs tend to have longer lifespans than incandescent and halogen lamps, hence reducing 
the rate of installation. The decline may also reflect increasing consumer confusion regarding the 
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various lamp technologies available and/or increased availability and purchases of LED lamps 
and/or other lamp technologies. The data suggest little difference between survey years in the 
proportion of CFLs installed, removed, and stored from 2011 through 2014—in each year, 
roughly two-thirds of all CFLs ever acquired by purchasers were installed at the time of the 
surveys.  
 
In terms of geography, there were no statistically significant differences in CFL disposition 
between respondents in rural versus urban areas in the 2014 survey results, but respondents in 
Washington had a significantly greater number of CFLs removed, on average, than consumers in 
the other states (1.0 in Washington versus 0.2 in Idaho, 0.4 in Oregon, and 0.6 in Montana). 
Similarly, respondents in Montana had a significantly greater number of CFLs removed, on 
average, than consumers in Idaho. 
 


Table 18 
Disposition of All CFLs Ever Acquired Among All Respondents, 2011–2014 Surveys 


CFL Disposition 


2011 Respondents 
(n=1,000) 


2012 Respondents 
(n=606) 


2013 Respondents 
(n=776) 


2014 Respondents 
(n=1,007) 


Mean # 
CFLs 


% of 
CFLs 


Mean # 
CFLs 


% of 
CFLs 


Mean # 
CFLs 


% of 
CFLs 


Mean # 
CFLs 


% of 
CFLs 


CFLs currently installed 7.5 65% 7.0 64% 6.9 69% 5.0* 61% 
CFLs ever removed 0.6 6% 0.6 6% 0.5 5% 0.7 8% 
CFLs currently stored 3.3 29% 3.3 30% 2.7 26% 2.5 31% 
All CFLs Ever Acquired 11.5 100% 10.9 100% 10.1 100% 8.2 100% 
n = 1,007. 
* Difference from prior study period is statistically significant. 
 
D.3.3  CFL Purchase Locations  
 
For the past several years, the consumer telephone survey has included questions to gauge where 
CFL purchasers have purchased CFLs most recently. Results suggest that CFLs purchased by 
2014 survey respondents were mostly concentrated in the DIY and mass merchandise channels, 
with three out of five purchasers having reportedly purchased CFLs in these channels most 
recently (Figure 53). In 2014, 34% of CFL purchasers reported having purchased CFLs most 
recently in DIY stores alone, a significant decrease from 2013 (when approximately 50% of CFL 
purchasers reported purchasing them in DIY stores). While the percentage reporting purchases in 
wholesale clubs dropped significantly between the 2012 and 2013 surveys (from 17% to 11%), 
wholesale clubs recovered this lost ground between 2013 and 2014 (increasing from 11% to 18%, 
a statistically significant change). Consumers reported a similar change in CFL purchases in 
grocery stores, which increased from 7% of recent purchasers in 2013 to 12% in 2014.  
 
A significantly greater proportion of rural consumers reported purchasing CFLs most recently at 
small hardware stores than urban consumers (27% versus 10%, respectively). These results are 
not surprising given that rural consumers have less access to DIY stores than urban consumers.  
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Figure 53 
Location of Most Recent CFL Purchase Among CFL Purchasers, 2011–2014 Surveys 


 
Note: Percentages may not total 100%, since respondents were allowed to cite more than one recent purchase 
location. 
* Difference from prior study period is statistically significant. 
 
 
D.3.4  Satisfaction with CFLs 
 
The consumer telephone surveys address consumer satisfaction with CFLs from a number of 
perspectives: overall satisfaction, consumer impressions of the best and worst features of CFLs, 
and consumer agreement or disagreement with statements regarding CFL attributes. The 
following subsections provide details regarding these results. 
 
Overall Satisfaction. The consumer telephone surveys ask respondents to rate their satisfaction 
with CFLs on a scale of 1 to 10 where 1 means, “not at all satisfied” and 10 means, “very 
satisfied.” Figure 54 shows the results grouped into four categories: respondents who are very 
satisfied (ratings of 9 or 10), respondents who are satisfied (ratings of 6 to 8), those who are 
somewhat dissatisfied (ratings of 3 to 5), and those who are dissatisfied (ratings of 1 or 2). As 
shown, approximately two-thirds of CFL purchasers who responded to the 2014 survey were 
either “satisfied” or “very satisfied” with CFLs. While there were no statistically significant 
changes in consumer satisfaction with CFLs between 2013 and 2014, results suggest a longer-
term trend declining satisfaction between 2006 and 2014. 
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Figure 54 
Satisfaction with CFLs Among CFL Purchasers, 2006–2014 Surveys 


 


 
Note: Percentages may not total 100% due to rounding. 
* Difference from prior study period is statistically significant. 
 
Best Features of CFLs. Since 2011, the consumer telephone surveys have asked respondents to 
describe the best features of CFLs. In 2011 and 2012, a greater percentage of consumers 
mentioned length of life than other CFL features—however in response to the 2013 survey, a 
greater proportion of consumers mentioned the energy saving features of CFLs than any other 
feature (although length of life remained close behind). In 2014, consumers mentioned the energy 
savings associated with CFLs more than any other feature, again with length of life close behind. 
These results may reflect that one of the key marketing messages regarding LED lamps is their 
long life—even longer than those of CFLs (see Table 14 in Chapter  6 above). There were no 
statistically significant differences in geography with respect to best features of CFLs except in 
Idaho where, on average, a higher proportion of respondents mentioned that CFLs work better 
than alternative technologies compared to respondents Oregon (7% versus 2%, respectively). 
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Figure 55 
Best Features of CFLs Among CFL Purchasers, 2011–2014 Surveys 


 
Note: Multiple responses allowed; percentages may not total 100%. 
* Difference from prior study period is statistically significant. 
 
 
Worst Features of CFLs. Starting in 2011, the consumer surveys included questions to gauge 
CFL purchaser impressions of the worst features of CFLs. In 2013, most Northwest consumers 
(34%) cited CFLs taking too long to light up (start-up time), however the 2014 survey results 
show that only 20%  mentioned this as one of the worst features of CFLs (a statistically 
significant change; see Figure 56). The second most cited feature was that CFLs were not bright 
enough, and these results were steady between 2011 and 2014 at roughly one-fourth of 
respondents. Other results also remained fairly steady, with approximately 10 to 15% of 
respondents mentioning the color of the light from CFLs, mercury or hazardous contents, or the 
price of CFLs as the worst features. The only exception between 2013 and 2014 was a significant 
decrease in Northwest consumers mentioning the color of CFLs as the worst feature (15% in 
2013 to 10% in 2014).  
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Figure 56 
Worst Features of CFLs Among CFL Purchasers, 2011–2014 Surveys† 


 
Note: Multiple responses allowed; percentages may not total 100%. 
†
 Question asked for the first time in 2011 surveys. 


* Difference from prior study period is statistically significant. 
 


 
Level of Agreement with Statements Regarding CFLs. Finally, to gauge CFL purchaser 
perspectives on specific CFL features, the 2013 and 2014 surveys included seven statements 
regarding CFLs with which interviewers asked respondents to either agree or disagree. As shown 
below, consumers’ level of agreement was strongest with the statement “CFLs are not suitable 
for use in all of the rooms in my home,” with about 55% of CFL purchasers in 2013 and 2014 
agreeing with this statement (Figure 57). Nearly half of CFL purchasers also agreed that “CFLs 
take too long to light up” in both years. Most of the other statements shared similar responses 
between 2013 and 2014 except for the statement, “CFLs don’t come in the shapes I need,” which 
was the only feature for which there was a significant change in agreement between 2013 to 2014 
(from 31% to 39%, respectively). Of all seven statements included in the survey, the level of 
consumer agreement was lowest in both years with the statement that “the light from CFLs is too 
harsh” at about 17% of CFL purchasers. 
 
There were some regional differences within survey results for these questions. For example, a 
significantly greater percentage of rural CFL purchasers agreed with the statement that “CFLs 
don’t fit well in my fixtures” in 2014 than urban purchasers (41% versus 28%, respectively). 
Interestingly, a greater proportion of 2014 respondents in Washington agreed with the statement 
that “CFLs don’t look good in my fixtures” than respondents in Oregon (44% versus 27%, 
respectively). Similarly, in 2014, more respondents from Montana agreed with the statement that 
“CFLs take too long to light up” than respondents in Idaho or Oregon (56% in Montana versus 
29% in Idaho and 35% in Oregon). 
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Figure 57 


Level of Agreement with Statements Regarding CFLs Among CFL Purchasers,  
2013–2014 Surveys 


 
Note: Multiple responses allowed; percentages may not total 100%. 
* Difference from prior study period is statistically significant. 
 
D.3.5  Factors Preventing Additional CFL Installations 
For the past several years, the consumer surveys have included questions regarding the main 
factors preventing additional CFL installations among CFL purchasers. There was a significant 
increase in the percentage of respondents who said that they “do not need any more bulbs at this 
time” in 2014 (24% of respondents) compared to 2013 (14% of respondents). As for the 
percentage of respondents who reported that they were “waiting for [their] incandescent bulbs to 
burn out,” there was a significant decline between years (21% in 2013 compared to 8% in 2014). 
The percentage of respondents who reported that CFL price was a main factor in preventing 
additional CFL installations also declined significantly between years (from 15% in 2013 to 9% 
in 2014).  
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Figure 58 
Main Factors Preventing Additional CFL Installations Among CFL Purchasers,  


2013–2014 Surveys 


 
* Difference from prior study period is statistically significant. 
 
D.3.7  CFL to CFL Replacement Likelihood  
 
For the past several years, the consumer surveys have asked CFL purchasers who currently have 
CFLs installed to rate how likely they are to replace an installed CFL with another CFL upon 
burnout. Interviewers ask respondents to use a scale of 1 to 5 where 1 means “not at all likely” to 
purchase CFLs within the next year and 5 means “very likely.” As shown in Figure 59, there 
were no statistically significant differences in the percentage of respondents who provided a 
rating of 2 to 5 between 2013 and 2014. There was, however, a significant increase in 2014 
respondents (13%) who mentioned that they were “not at all likely” to replace a CFL with 
another CFL upon burnout compared to 2013 respondents (6%). In 2014, three out of five CFL 
purchasers who currently use CFLs reported that they are “very likely” to replace a CFL with 
another CFL upon burnout (60%). Within the 2014 results, there were also no statistically 
significant differences in likelihood of CFL purchasers of replacing an installed CFL with 
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another CFL upon burnout among respondents by state or among urban versus rural respondents. 
However, results from 2010 through 2014 suggest a gradual decline in CFL-to-CFL replacement 
likelihood over time.  
 


Figure 59 
Likelihood of CFL to CFL Replacement Among CFL Purchasers  


Who Have One or More CFLs Installed, 2010–2014 Surveys 


 
Note: Percentages may not total 100% due to rounding. 
* Difference from prior study period is statistically significant. 


D.4 Energy Independence and Security Act  


The 2010–2014 consumer telephone surveys included questions to gauge consumer awareness of 
EISA and consumer perspectives regarding the types of lamps they plan to purchase when 
traditional incandescent lamps are no longer available. The sections below provide these results. 
 
D.4.1  Awareness 
 
The surveys included the following three questions to gauge Northwest consumers’ awareness of 
various elements of EISA: 


• Are you aware of any legislation in the United States that may affect the availability of 
certain types of light bulbs? 


• In 2007, Congress passed legislation that will phase out most traditional incandescent 
light bulbs by 2014. Before today, were you aware of this legislation? 


• As part of the legislation, retailers began phasing 100-watt, 75-watt, 60-watt, and 40-watt 
light bulbs out of stores at the beginning of 2012. Before today, were you aware that these 
light bulbs are being phased out? 


The survey included unprompted and prompted awareness question listed above (the first two on 
the list) in each phase between 2010 and 2014, but as shown in Table 19 below, the other survey 
questions related to EISA changed as the legislation’s efficacy standards were phased in over 
time. The 2010—2013 surveys asked consumers whether they were aware that traditional 100-
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watt incandescent lamps were being phased out (as the phase-out for these lamps began on 
January 1, 2012), the 2013 surveys asked consumers whether they were aware that traditional 75-
watt incandescent lamps were being phased out (beginning on January 1, 2013), and the 2014 
survey asked consumers whether they were aware that 100-watt, 75-watt, 60-watt, and 40-watt 
incandescent lamps were being phased out (with the 60 and 40-watt phase-out beginning on 
January 1, 2014). 
 
In both 2013 and 2014, roughly 40% of consumers were aware of legislation that may affect lamp 
availability (46% in 2013 and 44% in 2014). Nearly 60% in both years were aware that Congress 
passed legislation that will phase out most traditional incandescent light bulbs by 2014 (59%), 
and a similar proportion of 2014 respondents reported awareness that traditional 60- and 40-watt 
incandescent lamps were being phased out (57%).  
 


Table 19 
Awareness of EISA and its Implications, 2010—2014 Surveys 


Aware… 


Percent Aware 


2010 
(n=500) 


2011 
(n=1,000) 


2012 
(n=606) 


2013 
(n=776) 


2014 
(n=1,007) 


…of legislation that will affect lamp availability? 16% 26%* 46%*  46% 44% 
…of legislation that will phase out most traditional 
incandescent lamps by 2014?30  23% 33%* 58% 59% 59% 
…that traditional 100-watt incandescent lamps are 
being phased out?31  11% 18%* 41%* 43% † 
…that traditional 75-watt incandescent lamps are 
being phased out? † † † 30% † 
…that traditional 100-watt, 75-watt, 60-watt and 40-
watt incandescent lamps are being phased out? † † † † 57% 


* Difference from prior study period is statistically significant. 
† Question not included in this study period. 
 
D.4.2  Planned Lamp Purchasing Activities 
 
 
As described above, the consumer telephone surveys began asking questions about consumer 
familiarity with EISA in 2010, and the survey questions evolved between 2010 and 2014 as EISA 
was phased in over time. Between 2010 and 2012, survey questions focused on whether they had 
shopped for traditional 100-watt incandescent lamps in the previous year and if so, whether they 
                                                 
30  The 2011 and 2010 surveys used the word “ban” instead of “phase out” for this question to match the wording of 


a survey question fielded on behalf of OSRAM Sylvania in a national study. The word “ban” is somewhat 
misleading, however, so DNV GL and NEEA staff agreed to modify the question wording for the 2012 survey. 


31  In the 2011 and 2010 surveys, this question was phrased as follows: “As part of the legislation, traditional 100-
watt light bulbs will no longer be sold by 2012. Before today, were you aware that 100-watt light bulbs will no 
longer be available by 2012?” Evaluators modified the phrasing for the 2012 and 2013 surveys so the question 
was phrased as follows: “As part of the legislation, retailers began phasing traditional 100-watt light bulbs out of 
stores at the beginning of 2012. Before today, were you aware that 100-watt light bulbs are being phased out?” 
The legislation does not prevent retailers from selling through their existing stock of 100-watt incandescent 
lamps, and the legislation had gone into effect before interviewers conducted the 2012 and 2013 surveys.  
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were able to purchase them. In 2013, the survey asked whether consumers had shopped for and/or 
purchased traditional 75-watt incandescent lamps in 2012, and the 2014 survey asked consumers 
whether they had shopped for and/or purchased traditional incandescent lamps of any wattage in 
2013. The 2014 survey results suggested that 46% of consumers shopped for traditional 
incandescent lamps in 2013, 85% of these reported that they were ultimately able to purchase the 
lamps that they were shopping for. These results suggest that traditional incandescent lamps were 
still widely available in Northwest retail stores in 2013, which aligns with shelf survey results 
from 2013 and 2014 (See Figure 23 and Figure 24 above).  
 
The 2014 survey followed with another question asking consumers what type of light bulbs they 
plan to use when traditional incandescent lamps are no longer available. As shown in Table 20, 
approximately 60% of respondents reported that they will switch to a new type of light bulb when 
traditional incandescent lamps are no longer available. Approximately 22% reported that they 
will keep using incandescent lamps but switch to a lower wattage. There were no statistically 
significant geographic differences in the 2014 survey results. 
 


Table 20 
Planned Action When Traditional Incandescent Lamps Are No Longer Available,  


2014 Survey 


Planned Action 


Percent of  
Respondents  


(n=1,007) 
Switch to a new type of light bulb 61% 
Keep using traditional light bulbs but switch to a lower wattage 22% 
Other 10% 
Don't know / Refused 9% 
Overall 100% 


Note: Multiple responses allowed; percentages may not total 100%. 
 


 
Of 2014 respondents who reported that they will switch to another type of light bulb (61% of 
respondents), 36% said they would switch to CFLs and 22% to LED lamps. Approximately 11% 
reported that they will switch to EISA-qualifying incandescent lamps and 2% to halogen lamps, 
and 4% to some other lamp type (the remainder were unsure). A significantly greater percentage 
of respondents in Oregon reported that they would switch to CFLs (71% of respondents who plan 
to switch to another type of light bulb) than respondents in Montana, Idaho, or Washington (37%, 
47%, and 58%, respectively). 
 
 


D.5 Key Driver Analysis  


One of the objectives of the 2013–2014 Northwest Residential Lighting Long-Term Market 
Tracking Study is to “better understand drivers of customer decision-making regarding lamp 
purchases and influences on those decisions” (study objective 10). Analysts refined the 2014 
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consumer survey to enable a key driver analysis to understand the impact of various factors that 
may influence consumer purchase decisions.   
 
D.5.1  Background 
 
A key driver analysis is an exploratory analytic technique that attempts to explain the behavior of 
an outcome variable as a function of multiple explanatory variables. For the key driver analysis, 
the outcome variable is the consumer purchase decision, and the explanatory variables include 
factors consumers might consider when purchasing a lamp, such as energy savings, price, quality 
of light, bulb life, and other factors. These explanatory variables serve as independent variables in 
the key driver analysis. 
 
Analysts modified the 2014 NEEA consumer lighting telephone survey instrument to include a 
battery of attributes (which serve as the explanatory variables in the key driver analysis) that 
respondents were asked to rate on a 1–10 scale on the importance of that attribute when making a 
light bulb purchase (see Table 21 below).  Specifically, respondents were asked: “On a scale of 
1–10 where 1 means ‘not at all important’ and 10 means ‘very important,’ how important are 
each of the following in your decision to purchase light bulbs?” (see question K1 in consumer 
lighting telephone survey instrument in Appendix B). Analysts derived these attributes from 
answers from respondents in prior consumer telephone surveys conducted for NEEA in previous 
residential lighting market tracking studies as well as in-store shopper intercepts surveys 
conducted in California in 2012 and 2013. Analysts used respondent ratings of these attributes to 
determine whether or not they could serve as predictors of consumer purchasing decisions.  
 
 


Table 21 
Replacement Lamp Attributes Rated by Respondents, 2014 Consumer Survey 


Attributes 


1 The bulb helps save energy  
2 The price of the bulb  
3 The bulb helps lower energy bills  
4 The bulb lasts a long time before burning out 
5 The quality of the bulb  
6 The bulb is environmentally friendly  


7 Having prior experience with the type of bulb I purchase 
8 The bulb is dimmable  
9 The quality of the light from the bulb  


10 The bulb fits well in my light fixture  
11 My friends or family recommend the bulb I purchase  


 
 
The 2014 NEEA consumer lighting survey also included questions asking respondents whether 
they have ever purchased a CFL or LED lamp as well as the number of CFL and LED lamps they 
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purchased in 2013 (Table 22 below). Respondents were also asked whether or not they were 
satisfied with the CFL or LED lamps they purchased on a scale of 1–10. Respondents’ answers to 
lamp purchasing questions as well as the satisfaction questions represent the set of dependent 
outcome variables that the key drive model attempts to explain through analysis of the eleven 
independent explanatory variables in Table 21. 
 
 


Table 22 
Outcome Variables Examined for Key Driver Analysis, 2014 Consumer Survey 


Question # Question Topic 


P0, M1, M2 CFLs: ever purchased and number purchased in 2013 
S1 Satisfaction with CFLs purchased 
LE3, LE4 LED lamps: ever purchased and number purchased in 2013 
LED6 Satisfaction with LED lamps purchased 


 
 
D.5.2  Results 
 
We first examined whether or not there is a direct relationship between the number of CFLs and 
LED lamps purchased and the explanatory variables. Results of this analysis, which included 
simple regression models, suggest that the relationship between the explanatory variables and the 
number of CFLs and LED lamps purchased is weak. The reasons for this weak relationship may 
be due to a variety of factors outside of the scope of the key driver analysis, including lamp price, 
lack of need for new lamps, lamp placement in retail stores, and other external factors. 
 
Given this weak relationship between the explanatory variables and the number of lamps 
purchased, we then explored whether or not there might be a positive relationship between 
satisfaction with CFLs and LED lamps and the number of CFLs and LED lamps purchased. 
Figure 60 shows the average number of CFLs purchased by level of satisfaction with CFLs. As 
the level of satisfaction with CFLs increases, the likelihood that respondents have purchased a 
higher number of CFLs also increases. Respondents who rated their satisfaction with CFLs as a 
“1” bought 1.6 CFLs on average, while respondents who rated their satisfaction with CFLs as a 
“10” bought 6.0 CFLs on average.32 The smoothed curved line drawn through the ten satisfaction 
levels visually demonstrates this positive correlation between CFL satisfaction level and the 
number of CFLs purchased. 
 
 


                                                 
32 Results for the average number of CFLs purchased for the remaining eight satisfaction levels are as follows: 2—
1.8 CFLs purchased; 3—2.4 CFLs purchased; 4—2.0 CFLs purchased; 5—4.6 CFLs purchased; 6—6.1 CFLs 
purchased; 7—4.7 CFLs purchased; 8—4.8 CFLs purchased; 9—4.7 CFLs purchased. 
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Figure 60 
Average Number of CFLs Purchased by Satisfaction Level with CFLs, 2014 Consumer 


Survey 


 
 
 
After exploring the relationship between CFL satisfaction and the average number of CFLs 
purchased, we next explored the relationship between LED lamp satisfaction and the average 
number of LED lamps purchased. While we were able to observe a similar positive correlation 
between LED lamp satisfaction and LED lamp purchases (as observed with CFLs), there were far 
fewer sample points for LED lamp purchasers than there were for CFL purchasers.33 As such, we 
decided to continue with the key driver analysis for CFL purchasers only. 
 
The next step in the key driver analysis involved the construction of a binary variable that 
indicates very high satisfaction with CFL purchases versus very low satisfaction with CFL 
purchases. Respondents who reported satisfaction levels of 9 or 10 were classified as very 
satisfied and those who report satisfaction levels of 1 or 2 as very dissatisfied (Table 3).  We 
excluded respondents in the middle satisfaction levels (304 respondents citing satisfaction levels 
from 3 to 8) in order to gain a clearer understanding of which explanatory variables are key 
drivers of CFL satisfaction.  
 


                                                 
33 Among LED lamp purchasers there were some LED satisfaction levels that had only a single observation. For CFL 
purchasers, observations for each satisfaction level ranged from 21 to 158. 
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Table 23 
Outcome Variables Examined for Key Driver Analysis, 2014 Consumer Survey 


Satisfaction 
Level 


Satisfaction Category Total Frequency 


1 and 2 Very Dissatisfied 80 
9 and 10 Very Satisfied 215 


 
The next step in the analysis was to develop a predictive model that would be able to correctly 
classify respondents as very satisfied and very dissatisfied with CFLs based on the explanatory 
attributes that were rated by respondents (as shown in Table 1 above). The model correctly 
classifies respondents as very satisfied or very dissatisfied with CFLs for 79% of the 
observations. From this, we developed odds ratios for each of the 11 explanatory attributes that 
either positively correlated with satisfaction or dissatisfaction (see Figure 61). The numerical 
value next to the explanatory attributes below represents an odds ratio. An attribute with an odds 
ratio greater than 1 means that the attribute correlates positively with satisfaction, and an attribute 
with an odds ratio lower than 1 means that the attribute correlates negatively with satisfaction. An 
attribute with an odds ratio of 1 is not a significant predictor of satisfaction. There were four 
explanatory attributes that correlated positively with satisfaction and two explanatory attributes 
that positively correlated with dissatisfaction (the other five attributes correlated neither 
positively nor negatively with satisfaction). Results are as follows: 


• A unit increase in the importance rating of a bulb helping to save energy increases the 
odds of a respondent being very satisfied with CFLs (a rating of 1 or 2) by a 
multiplicative factor of 3.1. 


• A unit increase in the importance rating of a bulb being environmentally friendly 
increases the odds of a respondent being very satisfied with CFLs by a multiplicative 
factor of 1.4.   


• A unit increase in the importance rating of a bulb fitting well in a fixture increases the 
odds of a respondent being very satisfied with CFLs by a multiplicative factor of 1.4. 


• A unit increase in the importance rating of a bulb lasting a long time before burning out 
(long bulb life) increases the odds of a respondent being very satisfied with CFLs by a 
multiplicative factor of 1.3. 


• A unit increase in the importance rating of the price of a bulb decreases the odds of a 
respondent being very satisfied with CFLs by a multiplicative factor of 0.7.  


• A unit increase in the importance rating of the quality of light from a bulb decreases the 
odds of a respondent being very satisfied with CFLs by a multiplicative factor of 0.6.  


The results suggest that a high importance rating of a bulb helping to save energy has a strong 
positive impact on CFL satisfaction. On the other hand, a high importance rating of a bulb’s price 
or quality of light has a negative impact on satisfaction.  
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Figure 61 
Summary of Key Explanatory Attributes on CFL Satisfaction and CFL Purchases 


 
 
The six explanatory attributes in the figure above are key drivers of satisfaction or dissatisfaction 
with CFLs. Furthermore, we have established that CFL satisfaction has a positive correlation 
with the number of CFLs purchased (as shown above in Figure 60 above). For example, if 
respondents consider a bulb’s energy savings to be extremely important, they are likely to be very 
satisfied with CFLs. And if respondents are very satisfied with CFLs, they are more likely to 
have purchased more CFLs. Thus, the explanatory attributes, which serve as key drivers of CFL 
satisfaction, have an indirect relationship to the number of CFLs purchased. 
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APPENDIX E – ACE MODEL REVIEW MEMORANDUM 


 
  







 
 
 
 
 
 
 
Memo to: 


Praveen Chalise and Anu Teja  
Northwest Energy Efficiency Alliance (NEEA) 


From: Geoff Barker, Jenna Canseco, 
DNV GL - Energy 


  
Date:  


  August 27, 2014 


Subject: 
2013-2014 Northwest Residential Lighting Market Tracking Study: Review of 2014 ACE Model Inputs  


1. Introduction 
On February 12, 2014, Jenna Canseco and Geoff Barker of DNV GL had a call with Christine Jerko-
Holland and Praveen Chalise of the Northwest Energy Efficiency Alliance (NEEA) to discuss DNV 
GL’s recommended approaches to assessing key inputs to the 2013 ACE model for residential lighting. 
This memorandum briefly reviews those recommendations and describes the results. Appendix 1 
provides a complete list of references cited in the memo. 
 
Below, the DNV GL team provides perspectives on forward-looking market share for residential lamp 
types of to support NEEA’s forecast. The team also reviews each of the key ACE model inputs 
identified during the February 2014 call, reviews the recommended approach for assessing each input 
in the 2013 ACE model, and the presents the results of the assessment for each model input.  


2. Forecast 
During the above-mentioned call, Christine Jerko-Holland of NEEA requested that the DNV GL team 
include estimated projections of general purpose (GP)1 and specialty CFL market share from 2014 
through 2025 in the assessment of 2013 ACE Model Inputs to support NEEA’s forecasts for residential 
lighting.  
 
For the 2013 review of ACE Model Inputs, DNV GL’s project manager suggested reviewing U.S. 
Energy Information Administration (EIA) forecasts of residential general service medium screw-base 
(MSB) lamp purchases between 2010 and 2035 (Comstock, O. [U.S. EIA], 2014). There were two 
challenges associated with this source as far as informing NEEA’s forecast:  
 
(1) data were not available for the Northwest region (only for the U.S. as a whole); and  
(2) the data only include projections for general purpose CFLs, incandescent, and LED lamps, with no 


projections for specialty lamps for any of the three lamp technologies. 
 


1 NEEA defines “general purpose CFLs” as medium screw base basic bare spiral CFLs and A-lamps that are single-
wattage lamps (i.e., not dimmable lamps or 3-way lamps). All other CFL types (including dimmable and 3-way lamps) 
are considered “specialty CFLs.” 
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Given that the DNV GL team was not aware of other similar data sources that could be leveraged to 
support NEEA’s projections, DNV GL and NEEA decided that providing the U.S. market share 
projections would be sufficient to address the first of the challenges described above. To address the 
second challenge, DNV GL reviewed 2010 through 2013 CFL sales data from Fluid Market 
Strategies/CLEAResult—all years which show the percentage of GP and specialty CFL sales—and 
projected the sales of specialty CFLs forward based on these data. The DNV GL team also assumed 
additional specialty lamp sales projections for incandescent and LED lamps (beyond the general 
purpose projections provided by EIA for these two lamp technologies) that are based on the percentage 
of GP and specialty CFL sales provided by CLEAResult. 
 


• Status: The DNV GL team completed these analyses in August, 2014. 
 


• Results: To address the fact that the U.S. EIA projections do not include details regarding 
specialty lamp market share for CFLs, LED, and incandescent lamps, the DNV GL team 
reviewed the annual CFL sales data provided to NEEA by Fluid/CLEAResult for 2010 through 
2013. Table 1 below provides details on the GP and specialty CFL sales split for these four 
years as well as the average across these years. As shown in the table, GP CFLs comprised 
approximately 69.6 percent of CFL sales, on average, across the 4 years, with specialty CFLs 
comprising an average of 30.4 percent of sales over the same time period. 
 


Table 1 
Annual and Averaged Percentage of Northwest Residential CFL Sales  


by General Purpose and Specialty Lamp Categories, 2010—2013 


Year 


Percent of Sales 


Data Source 
GP 


CFLs 
Specialty 


CFLs 
2010 69.6% 30.4% Fluid Market Strategies, 2011 
2011 71.5% 28.5% Fluid Market Strategies, 2012 
2012 70.1% 29.9% Fluid Market Strategies, 2013a 
2013 67.3% 32.7% CLEAResult, 2014 
4-Year Average 69.6% 30.4% (Average of estimates above) 


 
 


As shown in Table 1 above, the share of GP and specialty CFLs of total annual regional CFL sales was 
similar between 2010 and 2013. As such, the DNV GL team took the 4-year average share of specialty 
CFL sales to extrapolate and project the annual share of national lamp sales attributed to specialty 
CFLs in the U.S. EIA data.2 Based on these data, the DNV GL team was able to produce the projected 


2 DNV GL calculated the total projected CFL sales (GP and specialty combined) by dividing the projected sales of GP 
CFLs for a given year by 30.4 percent. To calculate the projected specialty CFL sales, DNV GL multiplied the total 
projected CFL sales by 69.6 percent. 
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market share for GP CFLs, specialty CFLs, LED lamps (general purpose and specialty LED lamps 
combined), and incandescent lamps (general purpose and specialty incandescent lamps combined) for 
2013, 2014, 2015, 2016, 2020, and 2025 to support NEEA’s forecasts for residential lighting (see 
Figure 1 below).3 
 
As shown in Figure 1, the U.S. EIA predicts that manufacturers will discontinue large-scale production 
of incandescent lamps and consumers will stop purchasing these products by approximately 2020. 
According to a U.S. EIA representative, earlier projections (e.g., from 2011) included the assumption 
“that manufacturers would be able to produce incandescent bulbs that would meet future standards.” 
However, the U.S. EIA reports that, “since then, manufacturers have largely abandoned this goal and 
instead focused on development of more efficient lighting types beyond incandescent bulbs.” As such, 
in their Annual Energy Outlook for 2013 (on which the data in Figure 1 are based), the U.S. EIA limits 
all post-2020 purchases to CFLs and LED replacement lamps. 
 
Note that the large increase in general purpose CFL sales and LED lamp sales in 2020 may be 
attributable to the following: 


• Federal law (EISA 2007) set new efficiency standards for general Federal law (EISA 2007) set 
new efficiency standards for general service light bulbs 


• EISA Tier 1 , which took effect between Jan 2012 and Jan 2014, requires 25 to 30 percent more 
efficient than traditional incandescent bulbs 


• EISA Tier 2 will take effect in 2020 and require 45 percent greater efficiency than traditional 
incandescent lamps4 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


3 DNV GL assumed the same proportion of GP and specialty sales for LED and incandescent lamps as GP and 
specialty sales for CFLs. 
4 See Dimascio and Loiter (2010) for further details. 
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Figure 1 
Total Projected Lamp Purchases and Share of Lamp Purchases5 in the U.S. by Lamp 


Type and Year, 2014—2025 


 
Sources: U.S. EIA, 2014; Fluid Market Strategies/CLEAResult, 2011—2014. 


 
Table 2 below provides more detailed estimates of market share by technology for the years in which 
NEEA is particularly interested for its forecast -- 2014, 2015, 2016, 2020, and 2025.  


 
Table 2 


Share of Lamp Purchases by Lamp Type and Year, 2014, 2015, 2016, 2020, and 2025 


Lamp Type 


Year 


2014 2015 2016 2020 2025 
General Purpose CFLs 18% 18% 18% 48% 26% 
Specialty CFLs 8% 8% 8% 21% 11% 
Incandescent Lamps 74% 74% 73% 0% 0% 
LED Lamps 0% 0% 0% 31% 63% 
Overall 100% 100% 100% 100% 100% 


 


3. ACE Model Inputs 
NEEA’s ACE model inputs are grouped into five categories: 


5 With general purpose incandescent lamp sales effectively going to zero by 2020, DNV GL was not able to project 
specialty incandescent lamp sales for 2020 through 2025. Thus, Figure 1 and Table 2 do not include any projections for 
incandescent lamp sales from 2020 through 2025. 
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1. Total market sales of GP and specialty bulbs (all technologies; in millions); 
2. GP CFL market share; 
3. GP CFL savings rate; 
4. Specialty CFL market share; and  
5. Specialty CFL savings rate. 


 
Categories two through five above are each comprised by several inputs. The sections below describe 
each input and the accompanying assessment in additional detail.  
 
3.1 Total Market Sales of GP and Specialty CFLs 
In DNV GL’s review of the 2012 ACE Model inputs, DNV GL staff compared the average number of 
general purpose CFLs, specialty CFLs, traditional incandescent lamps, EISA-compliant incandescent 
lamps, and LED lamps reportedly purchased by telephone respondents with the sales data provided to 
NEEA by Fluid Market Strategies (now CLEAResult). Ultimately, we recommended that NEEA rely 
on the sales data. Below we provide 2013 data from CLEAResult.  
 


• Status: NEEA provided final 2013 CFL sales data generated by CLEAResult to DNV GL on 
April 14, 2014. 
 


• Results: According to data from CLEAResult, the total number of general purpose CFLs sold 
in the Northwest in 2013 was 11,352,341 (67% of total 2013 Northwest CFL sales) and the 
total number of specialty CFLs sold was 5,514,785 (33%), for a total of 16,867,126 CFLs 
(CLEAResult, 2014).6  


 
3.2 GP CFL Market Share 
NEEA’s ACE model includes five elements related to GP CFL market share. To support the 2013 
ACE model assessment, NEEA asked us to update these two elements: 


1. Total tracked units; and 
2. Tracked unit retirements. 


 
3.2.1 Tracked Units: Total GP CFLs  


In DNV GL’s review of the 2012 Residential Lighting ACE Model inputs), we recommended that 
NEEA rely on Fluid Market Strategies’ sales estimates for 2012 for this input to the ACE model. For 
2013, we also recommend that NEEA rely on the CLEAResult (formerly Fluid) data. 
 


• Status: NEEA provided final 2013 CFL sales data generated by CLEAResult to DNV GL on 
April 14, 2014. 
 


6  These estimates include both Energy Star and non- Energy Star CFL sales. 
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• Results: DNV GL’s project manager found no issues of concern with the sales data tracking 
approach taken by CLEAResult in estimating 2013 GP CFL sales for NEEA. However, it is 
worth noting that we have some concerns regarding CLEAResult’s/Fluid’s calculation of the 
GP versus specialty CFL sales split (see DNV GL memo “2012 CFL Pricing Analysis and 
Recommendations: 2012-2013 Northwest Residential Lighting Market Tracking Study” dated 
March 31, 2014). Based on CLEAResult’s estimates, regional GP CFL sales in 2013 totaled 
11,352,341 lamps (98% of which were Energy Star lamps).  
 


3.2.4  Tracked Units: GP Unit Retirements 
NEEA has a retirement model, which estimates the proportion of GP CFLs that are retired annually. 
The majority of GP CFLs retire within 6 years. To assess this input to the 2012 model, DNV GL staff 
recommended a review the CFL Lab Test study from the California Public Utilities Commission 
(CPUC) Energy Division which was due to be published in mid-2014. This study was designed to 
determine the average CFL lifetime. The team expected results from this study in June 2014, but these 
results have been delayed until late 2014.  
 


• Status: In late June, 2014, Energy Division reported that the study will be delayed to allow for 
an extended lamp testing period. This period has been extended several times, and results are 
now expected in late 2014. 
 


• Results: DNV GL will provide an update for the 2015 ACE model input assessment when 
results for this input are expected to be available. 


 
3.3 GP CFL Savings Rate 
NEEA’s ACE model includes six inputs related to the savings rate for GP CFLs. For the 2013 ACE 
model assessment, NEEA asked the DNV GL team to update three of these inputs: 


1. Removal rate  
2. Daily hours of use 
3. Measure life 


 
3.3.1 GP CFL Removal Rate  


The original GP CFL removal rate is based on results from consumer telephone surveys included in 
NEEA’s 2005 residential lighting study.7 To assess this input for 2013, DNV GL recommended 
including the same question on this topic in the 2014 consumer telephone surveys as used in previous 
study years. DNV GL recommends using 2014 consumer survey results to support the 2013 
assessment of NEEA’s ACE model for residential lighting. 
 


• Status: Surveys completed as of April 23, 2014 (n = 1,007). 


7  The 2005 survey included a question that asked, “Have you had any CFLs that you installed, but later removed and did 
not use elsewhere in your home?” 
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• Results: According to the results from consumer survey question P5A (“Have you had any 


CFLs that you installed, but later removed and did not use elsewhere in your home?”), 23.6 
percent of CFL purchasers (14.1% of the population) have installed and later removed at least 
one CFL. Follow-up questions were aimed at determining the number of CFLs removed 
overall, the number that were spiral CFLs, and the number that were A-lamp CFLs (so that the 
number of general purpose and specialty CFLs could be calculated). Table 5 provides the 
results to these survey questions based on CFL purchasers and based on all respondents 
(including CFL purchasers and non-purchasers) in terms of the disposition of all CFLs ever 
acquired by each household. Based on these estimates, approximately 23 percent of all CFLs 
ever acquired by purchasers have been removed; across the population (which includes CFL 
purchasers and non-purchasers) 8 percent of all CFLs ever acquired have been removed. 
General purpose CFL removals, in particular, represent approximately 21 percent of all CFLs 
ever acquired by purchasers and 8 percent of CFLs ever acquired across the population. 
 
Based on these results, the DNV GL team recommends a removal rate of 8 percent for GP 
CFLs.  
 


Table 5 
Average CFL Disposition among CFL Purchasers and All Respondents 


CFL Disposition 


Mean Number of CFLs 
Among CFL Purchasers 


(n=608) 
Among All Respondents 


(n=1,007) 
CFLs currently installed 10.1 46% 5.04 61% 
CFLs ever removed 4.95 24% 0.68 8% 
    General Purpose CFLs removed 4.47 21% 0.62 7.6% 
    Specialty CFLs removed 0.48 2% 0.06 <1% 
CFLs currently stored 6.8 31% 2.52 31% 
All CFLs Ever Acquired 21.8 100% 8.2 100% 


Source: DNV GL 2014 Northwest consumer lighting surveys. 


 
3.3.4  GP CFL Daily Hours of Use (HOU) 


NEEA bases GP CFL HOU on results from site visits conducted in 2009 as part of the California 
Residential Lighting Metering Study with adjustments based on data presented to the Regional 
Technical Forum by SBW Consulting. As part of the 2012 input review, DNV GL recommended 
reviewing results from an impact evaluation of California’s investor-owned utilities’ (IOU) 2010-2012 
residential, advanced, and upstream lighting programs (which includes updated estimates of average 
daily HOU for four CFL styles) and the 2012 California Lighting and Appliance Saturation Study 
(CLASS, which includes updated information on the distribution of lamps by installation location, 
which affects hours of use).  
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• Status: The DNV GL team completed the analyses on average daily HOU in early April, 2013. 


 
• Results: The final 2010-2012 Residential/Advanced/Upstream Lighting Programs Impact 


Evaluation report (also known as CPUC Evaluation, Measurement, and Verification [EM&V] 
Work Order [WO] 28) includes updated estimates of average daily HOU for four CFL styles – 
spiral, A-lamp, reflector, and globe. Of interest to NEEA regarding the GP HOU estimates are 
spiral CFLs and A-lamp CFLs.  
 
During 2009, DNV GL researchers conducted a detailed lighting inventory of California 
households, and also conducted a metering study to statistically model average daily HOU for 
residential lighting, including breakdowns for CFLs by type (KEMA, Inc., 2010). To update 
these estimates for 2013, the DNV GL team obtained an updated lighting inventory of 
California households during site visits conducted as part of the CLASS study in 2012. The 
team then applied the updated data on disposition of CFLs by type to the 2010 HOU models to 
estimate the 2012 HOU estimates for spiral, A-lamp, reflector, and globe CFLs. 
 
Table 8 below provides the estimated average daily HOU for spiral CFLs and A-lamps as well 
as a weighted average estimate for all GP CFLs based on these two estimates using California 
data. As shown, the estimated average daily HOU for spiral CFLs declined by 0.08 hours 
between the final 2010 results and 2012 results, while average daily HOU for A-lamp CFLs 
declined by 0.22 hours during the same timeframe. Overall, the average daily HOU for GP 
CFLs declined by 0.10 between the final 2010 and 2012 results to 1.72. 
 


Table 8 
Estimated Average Daily Hours of Use in California 


by CFL Type and Overall for General Purpose CFLs, 2012 


Lamp Type 
Final 2012 


Results 


Change from 
Final 2010 


Results 


Number of 
Lamps in 
Sample 


Number of 
Lamps in 
California 


Households 
Spiral 1.73 -0.08 14,475 107,998,735 
A-Lamp 1.61 -0.22 634 4,770,805 
Overall - GP CFLs 1.72 -0.10 15,109 112,769,540 


 


We should note that we also reviewed the 2014 Residential Building Stock Assessment (RBSA; see 
Ecotope, Inc. 2014) to determine whether NEEA could update its HOU estimates based on data from 
the Northwest. However, that source does not include hours of use by technology or lamp style. For 
HOU that are specific to the Northwest, DNV GL recommends that NEEA ask Ecotope whether they 
can produce current HOU estimates by lamp technology and style (i.e., HOU for GP and specialty 
CFLs) using the Northwest RBSA data. 
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3.3.6 GP CFL Measure Life 
NEEA relies on a 2010 value from a Regional Technical Forum report for this input. As mentioned 
above for “Tracked Units: GP CFL Replacements,” DNV GL staff recommend reviewing the 
forthcoming CFL Lab Test study from California to determine the average lifetime of GP CFLs. The 
DNV GL team expected results from this study to be available in June 2014, but these results have 
been delayed until late 2014. 
 


• Status: As described above, the CPUC Energy Division announced in June, 2014 that 
publication of the CFL Lab Testing report would be delayed until late 2014. 
 


• Results: DNV GL will provide an update for the 2015 ACE model input assessment when 
results for this input are expected to be available. 


 
 
3.4 Specialty CFL Market Share 
NEEA’s ACE model includes the same elements related to specialty CFL market share as related to 
GP CFL market share. To support the 2013 ACE model assessment, NEEA asked us to review these 
two elements: 


1. Total tracked units; and 
2. Tracked unit retirements. 


 
3.4.1  Tracked Units: Total Specialty CFLs  


As described above under Tracked Units: GP CFLs (section 3.2.1), DNV GL recommended that 
NEEA rely on Fluid Market Strategies’ sales estimates for 2012 for this input to the ACE model. For 
2013, we also recommend that NEEA rely on the Fluid/CLEAResult data. 
 


• Status: NEEA provided final 2013 CFL sales data generated by CLEAResult to DNV GL on 
April 14, 2014. 
 


• Results: As described above for “Tracked Units: Total GP CFLs,” DNV GL’s project manager 
found no issues of concern with the sales data tracking approach taken by Fluid Market 
Strategies in estimating 2013 specialty CFL sales for NEEA. However, as mentioned above, it 
is worth noting that we have some concerns regarding Fluid’s calculation of the GP versus 
specialty CFL sales split (see DNV GL memo “2012 CFL Pricing Analysis and 
Recommendations: 2012-2013 Northwest Residential Lighting Market Tracking Study” dated 
March 31, 2014). Based on CLEAResult’s estimates, regional specialty CFL sales in 2013 
totaled 5,514,785 lamps (90% of which were Energy Star lamps). 


 
3.4.4  Tracked Units: Specialty Unit Retirements 
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NEEA has a retirement model which estimates the proportion of specialty CFLs that are retired 
annually. The majority of specialty CFLs retires within 10 years. DNV GL recommends the same as 
above for GP CFLs (California CFL Lab Test study results), which was expected to be available in 
June, 2014. 
 


• Status: As described above, the CPUC Energy Division announced in late June, 2014 that 
publication of the CFL Lab Testing report would be delayed until late 2014.  
 


• Results: DNV GL will provide an update for the 2015 ACE model input assessment when 
results for this input are expected to be available. 


 
3.5 Specialty CFL Savings Rate 
NEEA’s ACE model includes the same six inputs related to the savings rate for Specialty CFLs as 
included for estimating the specialty CFL savings rate. To support the 2013 ACE model assessment, 
NEEA asked us to update these 3 inputs: 


1. Removal rate;  
2. Daily hours of use; and 
3. Measure life. 


 
3.5.1 Specialty CFL Removal Rate  


NEEA assumes a zero percent removal rate for specialty CFLs. DNV GL staff recommended including 
questions on CFL removals in the 2014 consumer survey. 
 


• Status: Consumer telephone surveys completed as of April 23, 2014 (n = 1,007). 
 
Results: As shown in Table 5 above (in Section 3.3.1 – GP CFL Removal Rate), specialty CFL 
removals represent less than two percent of all CFLs ever acquired by CFL purchasers and less 
than 0.1 percent of all CFLs ever acquired across the population (purchasers and non-
purchasers). Based on these results, the DNV GL team recommends a removal rate of 0.1 
percent for specialty CFLs.  


 
3.5.4  Specialty CFL Daily Hours of Use (HOU) 


NEEA bases specialty CFL HOU on results from site visits conducted in 2009 as part of the California 
Residential Lighting Metering Study with adjustments based on data presented to the Regional 
Technical Forum by SBW Consulting. As part of the 2012 input review, DNV GL recommended 
reviewing results from the aforementioned CLASS and CPUC EM&V WO28 interim results for 
updated estimates of specialty CFL HOU.  
 


• Status: The DNV GL team completed the analyses on average daily HOU in early April, 2013. 
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• Results: The final 2010-2012 Residential/Advanced/Upstream Lighting Programs Impact 
Evaluation report (CPUC EM&V WO28) includes updated estimates of average daily HOU for 
four CFL styles – spiral, A-lamp, reflector, and globe. Of interest to NEEA regarding the 
specialty HOU estimates are reflector CFLs and globe CFLs.  
 
Using the same approach described above in Section 3.3.4 (GP CFL HOU), the DNV GL team 
prepared updated estimates of average daily HOU for CFLs in 2012. Table 10 below provides 
the estimated average daily HOU for reflector, globe and all other specialty CFLs as well as a 
weighted average estimate for all specialty CFLs based on these three estimates using 
California data. As shown, the estimated average daily HOU for reflector CFLs declined by 
0.06 between the final 2010 2012 results, while average daily HOU for globe CFLs declined by 
0.14 hours during the same timeframe. Overall, the average daily HOU for specialty CFLs in 
2012 declined by 0.07 between the final 2010 2012 results to 1.68. 
 


 
Table 10 


Estimated Average Daily Hours of Use in California 
by CFL Type and Overall for Specialty CFLs, 2012 


Lamp Type 
Preliminary 


2012 Results 


Change from 
Final 2010 


Results 


Number of 
Lamps in 
Sample 


Number of 
Lamps in 
California 


Households 
Reflector 1.72 -0.06 1,440 12,971,791 
Globe 1.33 -0.14 301 4,129,983 
Other 1.74 -0.06 1,581 11,981,527 
Overall – Specialty CFLs 1.68 -0.07 3,322 29,083,302 


 
As mentioned above, we reviewed the 2014 RBSA to determine whether NEEA could update its HOU 
estimates based on data from the Northwest. However, that source does not include hours of use by 
technology or lamp style. For HOU that are specific to the Northwest, DNV GL recommends that 
NEEA ask Ecotope whether they can produce current HOU estimates by lamp technology and style 
(i.e., HOU for GP and specialty CFLs) using the Northwest RBSA data. 
 


 
3.5.6  Specialty CFL Measure Life 


NEEA relies on a 2010 value from a Regional Technical Forum report for this input. As mentioned 
above for “GP CFL Measure Life,” DNV GL staff recommend reviewing the forthcoming CFL Lab 
Test study from California to determine the average lifetime of specialty CFLs. The DNV GL team 
expected results from this study to be available in June 2014. 
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• Status: As described above, the CPUC Energy Division announced in late June, 2014 that 
publication of the CFL Lab Testing report would be delayed until late 2014.  
 


• Results: DNV GL will provide an update for the 2015 ACE model input assessment when 
results for this input are expected to be available. 
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Memo to: 


Praveen Chalise  
Northwest Energy Efficiency Alliance (NEEA) 


From: DNV GL - Energy 


  


Date: January 17, 2014 


Copy:  Prepared by: Geoff Barker, Jenna Canseco, 
Paula Ham-Su 


Subject: 
Consumer Telephone Survey Sample:  
2013-2014 Northwest Residential Lighting Long-Term Market Tracking Study 
 
 


1. Purpose and Background 
 
This memorandum presents DNV GL’s suggestion to improve NEEA’s Consumer Telephone Survey 
Sample by including a cell phone-only data collection effort.  
 
DNV GL (formerly DNV KEMA and KEMA Inc.) has conducted consumer surveys nearly every year for 
the Northwest Residential Lighting Long-Term Market Tracking (LTMT) Study dating back to 2005. In 
prior years, DNV GL has conducted consumer surveys with a stratified random sample of households 
in Idaho, Montana, Oregon and Washington. The samples have been designed to meet the following 
criteria within survey budget constraints:  


• Accurately represent urban and rural populations and facilitate comparisons between the two  


• Provide reasonable estimates at the state level and ensure that results can be compared 
between and among the states. 


 
Since 2005, these surveys have been conducted via random digit dialing (RDD) to landline numbers 
only, and have not included cell phone numbers.  


2. Overview of the Sample Methodology Used in 2013 Consumer Survey 
 
To accurately represent urban and rural populations and to provide reasonable population estimates 
at the state level, DNV GL’s sampling expert allocated sample points based on the U.S. Census 
Bureau’s most current estimates of population by county (e.g., the U.S. Census Bureau, 2012, for 
the 2013 consumer survey). DNV GL staff merged these county-level population estimates for each 
of the four Northwest states with the U.S. Department of Agriculture Economic Research Service’s 
Rural Urban Continuum Codes (RUCC) data. We then stratified the population of the four states into 
8 strata defined by the combinations of the states and two geographic sectors (rural and urban).  
 
Table 1 below illustrates the number of completed surveys by geographic sector and state in the 
2013 consumer survey. Ten percent of the population across the four Northwest states was in the 
rural sector, and 90 percent was in the urban sector. However, to ensure comparability between the 
urban and the rural sectors (per RUCC designations) and similar statistical precision for each sector’s 
survey estimates, NEEA opted for a sample design that allocated approximately 37 percent of the 
sample points to the rural sector and the balance to the urban sector. Within each geographic sector, 
the sample was proportional to the 2012 population estimates of the Census with the exception of 
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rural Montana, in which the sample size was increased to a minimum of 35 sample points (from 24). 
Nine sample points were reallocated to the stratum for rural Montana from the urban Washington 
stratum as the latter had the largest sample allocation as a result of its population.  


 


Table 1 
2013 Consumer Survey Population and Sample Sizes by State and RUCC Designation1 


State 


Population* Sample Size 
N % n % 


Rural Urban Rural Urban Rural Urban Rural Urban 
Idaho 398,154 1,186,756 3% 9% 84 50 11% 6% 
Montana 364,808 633,432 2% 5% 78 26 10% 3% 
Oregon 256,934 3,614,870 2% 27% 54 148 7% 19% 
Washington 335,449 6,494,677 3% 49% 72 264 9% 34% 
Subtotal 1,355,345 11,929,735 10% 90% 288 488 37% 63% 
Total 13,285,080 100% 776 100% 


* Source for population counts: U.S. Census Bureau, 2012. 
 
 
DNV GL’s sampling expert then created and applied sample expansion weights to the data such that 
the results are representative of the Northwest residential population. We analyzed the 2013 survey 
data using both time series and cross-sectional comparisons to understand changes in the market as 
well their underlying causes. We also analyzed results by geographic region (urban versus rural per 
the RUCC designations). NEEA shifted its geographic classifications from metro/non-metro to 
urban/rural in 2011, so time series comparisons for urban/rural designations are possible for the 
2012 and 2013 surveys (and will also be possible for the 2014 survey and future surveys beyond 
2014). 


3. Importance of Cell Phone Respondents  
 
In recent years, researchers have become increasingly concerned about the impact of cell phones on 
surveys. The National Center for Health Statistics’ (NCHS) landmark Wireless Substitution study 
found that in 2006, about 16 percent of all U.S. households had wireless phones (also known as cell 
phones) only.2 By 2013, this percentage was almost 40 percent.3 Moreover, the number of wireless-
only households exceeds the number of landline-only households, and the proportion of wireless-
only households is expected to continue to rise. The ongoing monitoring of the country’s cell phone 
usage and tracking of cell phone-only households NCHS’s efforts to address the impact of cell phone-
only households on the phone-based health research that this agency conducts.  
 


1 2012-2013 Northwest Residential Lighting Market Tracking Study. Prepared by DNV KEMA Energy & Sustainability 
for the Northwest Energy Efficiency Alliance. June 10, 2013.  
2 Blumberg SJ, Luke JV. Wireless substitution: Early release of estimates from the National Health Interview Survey, 
January-June 2008. National Center for Health Statistics. December 17, 2008. 
3 Blumberg SJ, Luke JV. Wireless substitution: Early release of estimates from the National Health Interview  
Survey, January–June 2013. National Center for Health Statistics. December 2013.  
http://www.cdc.gov/nchs/nhis.htm  
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In spite of the growing number of cell phone-only households in recent years, the inclusion of cell 
phones on phone-based research is relatively recent. This is in part because cell phones pose many 
challenges to researchers. Among others:  


• Response rates from cell phone calls are significantly lower than from landlines, resulting in 
substantially higher implementation costs.  


• Cell phones do not provide reliable geographical indicators. Because they are portable, the 
area code and phone exchange (the first digits after the area code) are not an indication of 
the place of residence.  


• It is more difficult to determine if a cell phone is in residential or non-residential service 
based on the phone’s exchange.  


• A cell phone survey CATI call may reach a minor or another person who is not qualified to 
answer the survey questions – moreover, it is not always possible to ask respondents under 
the age of 18 to be transferred to the person who can answer survey questions.  


• From a sample design perspective, cell phones increase the difficulty of computing the 
probability of selection. While most household with landlines have only one landline, it is 
common to have a cell phone for each adult member of the household.  


 
It is, nevertheless, increasingly necessary to address the issue of wireless-only households. While 
telephone studies that sample based on landlines only may have been fundamentally sound a few 
years ago, such studies no longer yield representative, unbiased results.  
 
A 2013 National Health Statistics Report examined the number of people in the U.S. who live in 
wireless-only households by state to support NHS telephone survey research efforts. This study is 
widely regarded as an authoritative and up-to-date work on cell phone usage in this country. Of 
particular relevance for the Northwest Residential Lighting LTMT study are the percentages of adults 
living in cell phone-only households in the Northwest. As shown in Table 2 below, the proportion of 
cell phone-only households in the Northwest is higher than the national average. 
 


Table 2 
Estimates of the Percentage of Persons 18 and Older Living in Wireless-Only Households, 20124 


State 
Estimated % of Adults  


Aged 18 and Over 
Idaho 52.3% 
Montana 39.9% 
Oregon 36.8% 
Washington 39.4% 
U.S.A. 36.5% 


 
 
While continuing to focus exclusively on landlines only will allow for comparisons to Northwest 
Residential LTMT Study consumer surveys in prior years, landline-only samples are becoming less 


4 National Health Statistics Reports: Wireless Substitution: State-level Estimates from the National Health Interview 
Survey, 2012. Number 70: December 18, 2013. http://www.cdc.gov/nchs/data/nhsr/nhsr070.pdf 
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and less representative of the population. Cell phone-only households are not only increasing in 
number, but their demographics are also different. The older the adults living in the household, the 
more likely they are to have a landline.5 Nationwide, the percentages of adults by age group living in 
cell phone-only households are the following:  


• Ages 18–24: 53.2% 


• Ages 25–29: 62.1%.  


• Ages 30–34: 56.7% 


• Ages 35–44: 43.5%  


• Ages 45–64: 28.4%, and  


• 65 and over: 11.6%.  
 


4. Proposed Scope of Work to Update of the 2014 Consumer Survey to 
Include Cell Phone Respondents 


 
To ensure consistency of the 2014 consumer survey results with prior years, we recommend using 
the sampling approach detailed above in  Section 2 so that 776 landline respondents are included in 
the sample. For the results to represent the Northwest population’s substantial presence of wireless-
only households, we also recommend adding 223 cell phone respondents to this study.  
 
Wireless respondents will be screened to verify that they live in Idaho, Montana, Oregon, or 
Washington for at least 6 months out of the year. It will not be possible to set cell phone respondent 
quotas by each of the targeted zip codes in the sample in the same way that we will for landline 
respondents, because of the potential for very low response rates for some zip codes, which, in turn, 
would make such zip code-level quotas very expensive to meet. We will collect self-reported zip 
codes from respondents and classify them as either urban or rural based on their responses. 
Interviewers will ask cell phone respondents if they have a landline and landline respondents if they 
have cell phones.  
 
Given the nature of cell phones and the obstacles they pose to researchers (see Section  3 above), 
the cell phone sample will be conducted independently of the landline sample. This: 


a) Is necessary because the cell phone sample will be screened only for whether respondents 
live in NEEA’s service territory most of the year, whereas the landline sample will be 
specified at the zip code level; and  


b) serves as a safety net should unexpected problems with the cell phone sample occur. While 
we do not anticipate any problems with the cell phone sample, the landline sample will 
provide the basis for estimates and preserve the continuity of the consumer survey with the 
ability to track and compare responses from earlier residential lighting LTMT studies.  


 


5 Blumberg SJ, Luke JV. Wireless substitution: Early release of estimates from the National Health Interview Survey, 
July–December 2012. National Center for Health Statistics. June 2013. 
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DNV GL’s sampling experts will conduct a thorough review of the data obtained through the cell 
phone sample and design a plan for the integration of the two samples. This plan will include a 
compatible weighting strategy that will be discussed with NEEA prior to implementation. Geographic 
differences between the two samples will be analyzed with data visualization software. DNV GL will 
discuss the resulting maps with NEEA, and any issues discovered will be addressed during the 
weights estimation process and the subsequent analysis.  


DNV GL’s sampling experts will analyze survey results for the integrated sample and the landline and 
cell phone samples separately. We will closely examine and explain major changes in key estimates 
derived from combining the two samples.  


DNV GL - Energy, 155 Grand Avenue, Suite 500, Oakland, CA 94612. Tel: +1 510 891 0446. www.dnvgl.com 
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                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


ID                          177    42   135   177     -     -     -       84       93      94      55      28       53       38       -       1      16      46      15      23     142      12 


                          17.5% 32.5% 15.3%  100%                      15.2%    20.3%   15.6%   21.3%   19.0%    15.0%    16.3%            7.9%   15.3%   17.8%   12.8%    9.3%   20.6%   16.4% 


                                    C                                                                                                                                                 T         


 


MT                          135    49    87     -   135     -     -       76       60      91      24      20       54       33       -       2      23      25      22      26      99      11 


                          13.4% 37.8%  9.9%        100%                13.8%    13.0%   15.2%    9.2%   13.6%    15.4%    14.3%           15.8%   22.0%    9.7%   19.0%   10.3%   14.4%   14.7% 


                                    C                                                       k                                                         R               r                         


 


OR                          259    17   242     -     -   259     -      136      124     142      78      39       85       54       -       7      20      78      24      66     177      16 


                          25.8% 13.4% 27.6%              100%          24.7%    27.0%   23.6%   30.1%   26.8%    24.1%    22.9%           49.9%   19.2%   30.2%   20.6%   26.6%   25.8%   22.5% 


                                          B                                                                                                  QS               q                                 


 


WA                          436    21   415     -     -     -   436      254      182     274     102      59      160      109       -       4      46     110      56     134     268      34 


                          43.3% 16.2% 47.2%                    100%    46.3%    39.7%   45.6%   39.4%   40.7%    45.4%    46.6%           26.5%   43.4%   42.4%   47.6%   53.8%   39.1%   46.3% 


                                          B                                                                                                                           p       U                 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 


                                                     Pacific Market Research - May 2014 
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                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


1                           380     -   380     3     3   129   246      203      178     212     107      61      122       85       -       1      29     105      36     121     223      35 


                          37.7%       43.3%  1.7%  2.2% 49.6% 56.3%    36.9%    38.8%   35.3%   41.2%   41.7%    34.7%    36.3%            9.8%   27.4%   40.7%   30.6%   48.9%   32.6%   48.2% 


                                                           DE    DE                                                                                   P     PQs       P       U               U 


 


2                           151     -   151    60     0    50    41       74       77      90      32      29       57       31       -       4      22      36      17      29     117       5 


                          15.0%       17.2% 33.8%  0.4% 19.4%  9.3%    13.5%    16.8%   15.0%   12.2%   19.8%    16.1%    13.2%           31.6%   20.8%   14.1%   14.4%   11.5%   17.1%    6.8% 


                                              EFG          EG     E                                         k                                                                        tV         


 


3                           197     -   197    32    51    27    86      125       72     145      41      11       83       59       -       3      24      56      36      48     140       9 


                          19.5%       22.4% 18.3% 37.9% 10.4% 19.7%    22.8%    15.6%   24.0%   15.7%    7.6%    23.7%    25.3%           19.2%   22.7%   21.6%   30.7%   19.2%   20.4%   12.7% 


                                                    DFG           F        I               KL       L                                                                                           


 


4                            61     -    61     9     -    16    35       37       24      35      20       6       25        9       -       1       5      16       5      14      42       5 


                           6.0%        6.9%  5.3%        6.3%  8.1%     6.7%     5.3%    5.8%    7.8%    3.9%     7.2%     3.8%            7.7%    4.8%    6.0%    4.3%    5.5%    6.2%    6.5% 


 


5                            90     -    90    30    32    20     8       38       51      44      22      23       22       19       -       1       7      21      10      17      63      10 


                           8.9%       10.2% 17.2% 23.6%  7.6%  1.7%     7.0%    11.2%    7.4%    8.6%   15.8%     6.2%     8.0%            4.0%    6.5%    8.3%    8.2%    6.8%    9.1%   13.8% 


                                               FG    FG     G                       h                      Jk                                                                                 t 


 


6                            61    61     -    24    11    11    16       34       27      31      23       7       16       15       -       2       6      11       7      12      44       5 


                           6.1% 47.7%       13.3%  8.1%  4.1%  3.7%     6.2%     6.0%    5.2%    9.0%    4.7%     4.6%     6.2%           17.6%    5.7%    4.4%    6.1%    5.0%    6.5%    6.3% 


                                               fg                                                                                                                                               


 


7                            38    38     -    16    15     5     2       23       15      22      10       6       14        8       -       1       4       9       5       4      32       2 


                           3.8% 29.4%        8.9% 10.9%  1.9%  0.6%     4.1%     3.3%    3.7%    3.7%    4.3%     4.1%     3.2%            9.2%    4.2%    3.5%    3.8%    1.7%    4.6%    2.8% 


                                                G    fG                                                                                                                                         


 


8                             7     7     -     1     4     -     1        7        0       4       1       1        3        1       -       0       1       1       1       2       5       1 


                           0.7%  5.4%        0.8%  3.1%        0.3%     1.2%       *%    0.7%    0.5%    1.0%     0.7%     0.5%            0.9%    1.3%    0.4%    0.9%    0.7%    0.7%    0.9% 


 


9                            23    23     -     1    19     2     1        9       14      18       3       2       10        8       -       -       7       3       1       2      19       1 


                           2.2% 17.5%        0.7% 13.9%  0.6%  0.2%     1.6%     3.0%    2.9%    1.3%    1.1%     2.7%     3.4%                    6.7%    1.0%    1.0%    0.7%    2.8%    1.9% 


                                                    DFG                                                                                                                                         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                              Stratum from data 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


Stratum 1                    42    42     -    42     -     -     -       21       21      19      15       8       12        7       -       0       2      10       5       7      33       1 


                           4.2% 32.5%       23.7%                       3.9%     4.5%    3.2%    5.6%    5.4%     3.4%     3.1%            3.1%    2.3%    3.7%    4.4%    2.9%    4.9%    1.6% 


 


Stratum 2                   135     -   135   135     -     -     -       62       72      74      41      20       41       31       -       1      14      37      10      16     108      11 


                          13.4%       15.3% 76.3%                      11.4%    15.8%   12.3%   15.6%   13.6%    11.6%    13.2%            4.8%   13.1%   14.1%    8.5%    6.3%   15.8%   14.8% 


                                                                                    h                                                                                                 T       t 


 


Stratum 3                    49    49     -     -    49     -     -       29       20      31      15       3       17       14       -       2      11       8       3       5      39       5 


                           4.8% 37.8%             36.0%                 5.3%     4.3%    5.1%    5.8%    1.8%     4.8%     6.0%           15.8%   10.1%    3.0%    2.9%    1.9%    5.8%    6.2% 


                                                                                                                                                                                      t         


 


Stratum 4                    87     -    87     -    87     -     -       47       40      60       9      17       37       19       -       -      13      17      19      21      59       6 


                           8.6%        9.9%       64.0%                 8.5%     8.7%   10.1%    3.4%   11.8%    10.6%     8.3%                   11.9%    6.7%   16.0%    8.4%    8.7%    8.5% 


                                                                                            K               K                                                         R                         


 


Stratum 5                    17    17     -     -     -    17     -       10        7      12       3       3        6        5       -       1       2       4       3       4      12       1 


                           1.7% 13.4%                    6.7%           1.8%     1.6%    1.9%    1.2%    1.8%     1.8%     2.0%            8.9%    1.9%    1.4%    2.6%    1.6%    1.7%    2.0% 


 


Stratum 6                   242     -   242     -     -   242     -      126      116     131      75      36       79       49       -       6      18      74      21      62     165      15 


                          24.1%       27.6%             93.3%          22.9%    25.4%   21.7%   28.9%   24.9%    22.3%    20.9%           41.0%   17.4%   28.8%   18.0%   25.0%   24.1%   20.5% 


                                                                                                    j                                        qs              QS                                 


 


Stratum 7                    21    21     -     -     -     -    21       12        9      13       5       3        8        5       -       -       4       3       2       4      15       1 


                           2.1% 16.2%                          4.8%     2.2%     1.9%    2.1%    1.9%    2.1%     2.1%     2.3%                    3.6%    1.3%    1.8%    1.7%    2.2%    2.0% 


 


Stratum 8                   415     -   415     -     -     -   415      242      173     261      97      56      152      104       -       4      42     106      54     129     253      32 


                          41.2%       47.2%                   95.2%    44.0%    37.8%   43.5%   37.4%   38.5%    43.3%    44.3%           26.5%   39.8%   41.0%   45.8%   52.1%   36.9%   44.3% 


                                                                                                                                                                      p       U                 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                            Rural_Urban from data 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


Rural                       129   129     -    42    49    17    21       73       56      75      38      16       43       31       -       4      19      24      14      20     100       9 


                          12.8%  100%       23.7% 36.0%  6.7%  4.8%    13.2%    12.3%   12.4%   14.6%   11.1%    12.1%    13.4%           27.7%   17.9%    9.3%   11.7%    8.1%   14.6%   11.9% 


                                               FG    FG                                                                                                                                         


 


Urban                       878     -   878   135    87   242   415      477      402     527     222     129      310      203       -      10      87     235     104     228     586      64 


                          87.2%        100% 76.3% 64.0% 93.3% 95.2%    86.8%    87.7%   87.6%   85.4%   88.9%    87.9%    86.6%           72.3%   82.1%   90.7%   88.3%   91.9%   85.4%   88.1% 


                                                           DE    DE                                                                                                                             


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                        SC1. Are you taking this call on a cell phone or a landline?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


Cell phone                  458    56   402    93    60   124   182        -      458     262     135      61      157      103       -       3      55     108      44      92     344      22 


                          45.5% 43.6% 45.7% 52.6% 44.1% 47.6% 41.7%            100.0%   43.5%   51.7%   42.2%    44.5%    43.9%           20.2%   51.7%   41.9%   37.8%   37.1%   50.2%   29.5% 


                                                G                                                   j                                                Ps       P       p              TV         


 


Landline                    549    73   477    84    76   136   254      549        -     340     126      84      196      132       -      11      51     150      73     156     342      51 


                          54.5% 56.4% 54.3% 47.4% 55.9% 52.4% 58.3%   100.0%            56.5%   48.3%   57.8%    55.5%    56.1%           79.8%   48.3%   58.1%   62.2%   62.9%   49.8%   70.5% 


                                                                  D                         k                                               QRs                       q       U               U 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                     SC2. Are you taking this call while driving a car or doing something that requires your attention?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              458    56   402    93    60   124   182        -      458     262     135      61      157      103       -       3      55     108      44      92     344      22 


                           100%  100%  100%  100%  100%  100%  100%            100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            233    55   178    40    31    62   100        -      233     134      65      34       79       53       -       3      28      50      27      51     169      13 


 


No                          458    56   402    93    60   124   182        -      458     262     135      61      157      103       -       3      55     108      44      92     344      22 


                           100%  100%  100%  100%  100%  100%  100%            100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                         SC3. Do you live in a household that also has a landline?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              458    56   402    93    60   124   182        -      458     262     135      61      157      103       -       3      55     108      44      92     344      22 


                           100%  100%  100%  100%  100%  100%  100%            100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            233    55   178    40    31    62   100        -      233     134      65      34       79       53       -       3      28      50      27      51     169      13 


 


Yes                          82     7    75    10    14    25    33        -       82      54      16      12       31       21       -       0      13      17      14      25      48      10 


                          17.9% 12.5% 18.7% 10.3% 24.0% 20.4% 18.1%             17.9%   20.7%   11.6%   19.9%    19.9%    20.3%            7.6%   23.5%   15.4%   30.6%   26.9%   13.9%   44.7% 


                                                                                                                                                                                              u 


 


No                          376    49   326    83    45    98   149        -      376     208     119      49      125       82       -       3      42      92      31      67     296      12 


                          82.1% 87.5% 81.3% 89.7% 76.0% 79.6% 81.9%             82.1%   79.3%   88.4%   80.1%    80.1%    79.7%           92.4%   76.5%   84.6%   69.4%   73.1%   86.1%   55.3% 


                                                                                                                                                                                      v         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                            QS11_1. Importance in decision to purchase light bulbs - The bulb helps save energy  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


TOP 2 NET                   526    62   464    89    75   131   231      284      242     317     134      76      181      126       -       5      45     143      64     140     352      34 


=========                 52.3% 48.5% 52.8% 50.5% 55.6% 50.5% 53.0%    51.8%    52.9%   52.7%   51.5%   52.1%    51.4%    53.8%           37.1%   42.1%   55.4%   54.4%   56.4%   51.4%   46.6% 


                                                                                                                                                              q                                 


 


  10 - Very important       418    48   370    74    58   104   182      230      188     246     110      62      145       95       -       5      39     103      55     123     267      28 


                          41.5% 36.9% 42.2% 41.7% 43.2% 40.1% 41.8%    41.8%    41.1%   40.8%   42.3%   42.9%    41.1%    40.3%           37.1%   36.7%   40.0%   46.4%   49.7%   38.9%   38.3% 


                                                                                                                                                                              U                 


 


  9                         108    15    94    16    17    27    49       55       54      71      24      13       36       32       -       -       6      40       9      17      86       6 


                          10.8% 11.6% 10.7%  8.8% 12.3% 10.4% 11.3%     9.9%    11.8%   11.9%    9.1%    9.2%    10.2%    13.5%                    5.4%   15.4%    8.0%    6.7%   12.5%    8.3% 


                                                                                                                                                             Qs                       T         


 


8                           138    12   126    29    12    28    69       78       60      88      29      20       60       26       -       2      16      39      17      38      93       7 


                          13.7%  9.6% 14.3% 16.4%  9.2% 10.8% 15.7%    14.2%    13.1%   14.7%   11.3%   14.1%    16.9%    11.1%           15.4%   15.5%   15.0%   14.6%   15.2%   13.6%    9.7% 


 


7                            96    12    85    13    12    25    46       37       59      69      24       3       48       20       -       0       9      33      23      28      65       3 


                           9.6%  9.1%  9.6%  7.2%  8.9%  9.8% 10.6%     6.7%    12.9%   11.5%    9.1%    2.3%    13.5%     8.7%            2.2%    8.6%   12.6%   19.4%   11.2%    9.5%    4.5% 


                                                                                    H       L       L                                                                Pq       V       v         


 


6                            50     7    43    12     5    20    13       23       27      30      14       6       22        8       -       1      11       9       4       8      39       2 


                           5.0%  5.6%  4.9%  7.0%  3.6%  7.5%  3.0%     4.2%     5.9%    5.0%    5.3%    4.3%     6.2%     3.4%            5.5%   10.7%    3.6%    3.7%    3.4%    5.7%    2.9% 


                                                            G                                                                                        Rs                                         


 


5                            87    18    69    13    22    17    36       54       33      43      23      21       24       19       -       2      11      18       3      19      60       7 


                           8.6% 13.8%  7.9%  7.2% 15.9%  6.5%  8.2%     9.8%     7.2%    7.1%    8.9%   14.3%     6.8%     8.1%           11.9%   10.5%    7.1%    2.3%    7.7%    8.8%   10.2% 


                                    c                df                                                     j                                         s                                         


 


4                            14     2    12     3     0     4     7        9        5       6       6       2        3        3       -       -       2       0       1       1       6       8 


                           1.4%  1.6%  1.4%  1.7%  0.2%  1.5%  1.6%     1.6%     1.2%    0.9%    2.4%    1.5%     0.9%     1.1%                    1.8%    0.1%    1.2%    0.2%    0.8%   10.9% 


                                                                                                                                                                                             TU 


 


3                            14     4    10     3     2     0     9        8        6       6       6       2        3        3       -       2       0       2       1       3      10       0 


                           1.4%  3.0%  1.1%  1.5%  1.2%  0.1%  2.1%     1.4%     1.3%    1.0%    2.3%    1.3%     0.9%     1.1%           14.4%    0.1%    0.6%    1.2%    1.3%    1.5%    0.3% 


                                                                  F                                                                         QRS                                                 


 


BOTTOM 2 NET                 79    10    68    14     7    33    24       54       25      43      24      12       12       30       -       2      11      14       4      12      58       9 


============               7.8%  8.0%  7.8%  8.2%  5.3% 12.7%  5.5%     9.8%     5.4%    7.1%    9.2%    8.3%     3.4%    12.6%           13.6%   10.6%    5.5%    3.2%    4.6%    8.4%   12.9% 


                                                           eG              i                                                  M                       s                                         


 


  2                          26     3    23     3     3     9    11       20        6      15       8       3        3       11       -       1       7       1       1       5      17       4 


                           2.5%  2.4%  2.6%  1.7%  2.5%  3.3%  2.4%     3.6%     1.2%    2.5%    3.2%    1.7%     0.8%     4.7%            6.3%    6.3%    0.5%    1.0%    1.9%    2.5%    4.9% 


                                                                           i                                                  M                       r                                         


 


  1 - Not at all             53     7    46    11     4    24    13       34       19      28      16       9        9       19       -       1       5      13       3       7      40       6 


  important                5.3%  5.6%  5.2%  6.5%  2.8%  9.4%  3.1%     6.2%     4.2%    4.6%    6.0%    6.5%     2.6%     8.0%            7.2%    4.3%    5.0%    2.2%    2.7%    5.9%    8.0% 


                                                           eG                                                                 M                                                       t         


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                         (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                            QS11_1. Importance in decision to purchase light bulbs - The bulb helps save energy  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Don't know                    2     1     1     -     -     2     1        2        1       0       -       2        -        0       -       -       -       0       -       -       1       1 


                           0.2%  0.8%  0.2%              0.7%  0.2%     0.4%     0.1%    0.1%            1.4%              0.1%                            0.2%                    0.1%    2.0% 


 


Refused                       1     -     1     1     -     -     -        1        -       -       -       1        -        -       -       -       -       -       -       -       1       - 


                           0.1%        0.1%  0.4%                       0.1%                             0.5%                                                                      0.1%         


 


Mean                       7.84  7.48  7.89  7.80  7.93  7.54  8.00     7.70     8.00    7.95    7.65    7.72     8.15     7.61       -    6.64    7.41    8.13    8.35    8.27    7.76    7.12 


                                          B                                                                          n                                       Pq      pQ      UV       v         


Standard Deviation         2.63  2.76  2.60  2.68  2.49  2.94  2.44     2.79     2.41    2.50    2.80    2.79     2.16     2.94            3.34    2.72    2.34    2.08    2.31    2.66    3.13 


Standard Error             0.11  0.28  0.12  0.29  0.30  0.25  0.15     0.13     0.19    0.14    0.24    0.32     0.15     0.26            0.90    0.38    0.19    0.23    0.18    0.14    0.45 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                               QS11_2. Importance in decision to purchase light bulbs - The price of the bulb  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


TOP 2 NET                   379    51   328    70    55   105   149      214      165     199     117      63      102       91       -       7      44      73      41      72     276      30 


=========                 37.6% 39.5% 37.3% 39.6% 40.9% 40.4% 34.1%    39.0%    36.0%   33.0%   44.9%   43.7%    28.9%    38.6%           46.1%   41.0%   28.0%   35.1%   29.0%   40.3%   41.7% 


                                                                                                    J       j                 m                       r                               T         


 


  10 - Very important       293    38   254    42    46    86   119      161      132     148      91      53       77       66       -       6      27      53      34      63     208      22 


                          29.0% 29.9% 28.9% 23.9% 33.8% 33.0% 27.3%    29.3%    28.8%   24.7%   35.0%   36.6%    21.9%    28.3%           42.3%   25.0%   20.5%   28.5%   25.3%   30.3%   29.9% 


                                                                                                    J       J                                                                                   


 


  9                          86    12    74    28    10    19    30       53       33      50      26      10       25       24       -       1      17      20       8       9      68       9 


                           8.6%  9.6%  8.4% 15.7%  7.1%  7.3%  6.8%     9.7%     7.2%    8.3%    9.9%    7.0%     7.0%    10.4%            3.8%   16.0%    7.6%    6.6%    3.8%   10.0%   11.8% 


                                               fG                                                                                                    rs                               T       t 


 


8                           204    16   189    30    24    53    96      101      103     134      51      19       93       39       -       4      28      49      33      65     131       8 


                          20.3% 12.1% 21.5% 17.2% 18.0% 20.6% 22.1%    18.5%    22.5%   22.3%   19.8%   12.8%    26.5%    16.4%           25.8%   26.3%   19.0%   28.1%   26.4%   19.0%   11.5% 


                                          B                                                 L                        N                                                       uV                 


 


7                           131    18   114    25    18    26    63       59       73      80      36      15       50       30       -       2       8      35      16      28      98       5 


                          13.1% 13.8% 12.9% 14.1% 13.0%  9.9% 14.5%    10.7%    15.9%   13.4%   14.0%   10.1%    14.2%    12.7%           16.6%    7.6%   13.7%   13.8%   11.3%   14.3%    6.8% 


                                                                                    h                                                                                                 v         


 


6                            49     8    41     2     9    15    23       29       20      35      11       3       19       16       -       0       3      23       3      18      26       4 


                           4.9%  6.2%  4.7%  1.0%  6.7%  5.8%  5.3%     5.3%     4.3%    5.8%    4.3%    1.9%     5.3%     6.9%            1.6%    3.1%    8.9%    3.0%    7.4%    3.8%    5.6% 


                                                            d     D                         l                                                                 s                                 


 


5                           145    23   122    34    15    38    58       84       61      97      24      24       55       41       -       0      12      50      15      47      86      12 


                          14.4% 18.2% 13.9% 19.2% 11.1% 14.8% 13.3%    15.3%    13.4%   16.1%    9.4%   16.7%    15.6%    17.5%            2.7%   11.1%   19.4%   12.5%   19.0%   12.6%   16.6% 


                                                                                            K                                                                 P               u                 


 


4                            25     3    22     5     3     5    11       17        7      15       6       3       10        5       -       -       4       6       2       5      19       0 


                           2.5%  2.3%  2.5%  2.8%  2.4%  1.9%  2.6%     3.2%     1.6%    2.5%    2.5%    2.2%     2.7%     2.0%                    4.2%    2.3%    1.5%    2.0%    2.8%    0.4% 


 


3                            30     4    26     5     5     6    14       10       20      22       5       2       16        4       -       -       1      16       4       8      19       2 


                           3.0%  3.3%  2.9%  3.0%  3.8%  2.3%  3.1%     1.9%     4.3%    3.7%    2.0%    1.5%     4.7%     1.6%                    1.0%    6.4%    3.6%    3.4%    2.8%    3.1% 


                                                                                                                     n                                        Q                                 


 


BOTTOM 2 NET                 39     6    34     5     5     9    20       30        9      18       8      13        6       10       -       1       6       6       2       3      27       9 


============               3.9%  4.3%  3.8%  2.9%  4.0%  3.4%  4.6%     5.5%     1.9%    3.0%    3.2%    9.0%     1.7%     4.2%            7.2%    5.8%    2.2%    1.5%    1.2%    3.9%   12.7% 


                                                                           I                                j                                                                         t      TU 


 


  2                          13     0    12     0     -     4     9       10        3      10       3       -        3        5       -       1       2       3       1       2       6       4 


                           1.2%  0.1%  1.4%  0.1%        1.4%  2.0%     1.8%     0.6%    1.6%    1.1%             0.9%     2.2%            7.2%    2.3%    1.1%    0.5%    0.9%    0.9%    5.9% 


                                          b                       d                                                                                                                          TU 


 


  1 - Not at all             27     5    21     5     5     5    11       21        6       8       5      13        3        5       -       -       4       3       1       1      21       5 


  important                2.7%  4.2%  2.4%  2.8%  4.0%  2.0%  2.6%     3.8%     1.3%    1.4%    2.1%    9.0%     0.8%     2.0%                    3.4%    1.2%    1.0%    0.3%    3.1%    6.8% 


                                                                           i                               Jk                                                                         T       t 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                        (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                               QS11_2. Importance in decision to purchase light bulbs - The price of the bulb  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Don't know                    4     0     4     -     -     3     1        4        -       1       -       3        1        -       -       -       -       -       1       0       2       1 


                           0.4%  0.1%  0.4%              1.0%  0.2%     0.7%             0.2%            1.7%     0.3%                                             0.9%      *%    0.4%    1.5% 


 


Refused                       0     0     -     0     -     -     -        0        -       -       -       0        -        -       -       -       -       -       -       0       -       - 


                             *%  0.3%        0.2%                       0.1%                             0.3%                                                              0.1%                 


 


Mean                       7.50  7.33  7.52  7.43  7.58  7.66  7.40     7.42     7.59    7.36    7.88    7.35     7.33     7.45       -    8.17    7.59    7.03    7.72    7.38    7.59    7.02 


                                                                                                    J                                         R       R               R                         


Standard Deviation         2.35  2.50  2.33  2.31  2.45  2.31  2.36     2.48     2.19    2.25    2.23    2.86     2.15     2.33            2.27    2.38    2.27    2.10    2.11    2.36    2.95 


Standard Error             0.10  0.25  0.11  0.25  0.30  0.20  0.14     0.11     0.17    0.12    0.19    0.32     0.15     0.20            0.61    0.33    0.19    0.24    0.17    0.13    0.42 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                         QS11_3. Importance in decision to purchase light bulbs - The bulb helps lower energy bills  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


TOP 2 NET                   550    61   489   109    72   139   230      284      267     321     150      79      191      122       -       5      53     144      67     146     370      35 


=========                 54.6% 47.7% 55.7% 61.7% 53.1% 53.6% 52.9%    51.6%    58.2%   53.4%   57.8%   54.2%    54.2%    52.0%           35.7%   49.6%   55.6%   57.1%   58.8%   53.9%   47.5% 


 


  10 - Very important       440    50   389    86    58   117   179      230      210     253     120      66      151       97       -       5      38     114      53     122     291      27 


                          43.7% 39.1% 44.3% 48.7% 42.7% 45.0% 41.1%    41.9%    45.8%   42.1%   46.2%   45.6%    42.8%    41.2%           34.1%   36.2%   44.2%   45.4%   49.0%   42.4%   37.3% 


 


  9                         111    11    99    23    14    22    51       53       57      68      30      12       40       25       -       0      14      29      14      24      79       7 


                          11.0%  8.6% 11.3% 13.0% 10.4%  8.6% 11.8%     9.7%    12.5%   11.3%   11.6%    8.6%    11.5%    10.8%            1.6%   13.4%   11.3%   11.7%    9.8%   11.5%   10.1% 


 


8                           127    16   111    16    19    32    60       81       46      93      20      14       49       40       -       2      14      44      15      37      87       3 


                          12.6% 12.4% 12.7%  9.2% 14.3% 12.2% 13.8%    14.7%    10.1%   15.4%    7.8%    9.7%    14.0%    16.8%           14.8%   12.9%   16.8%   12.4%   15.0%   12.6%    4.4% 


                                                                           i                K                                                                                 V       V         


 


7                            97    19    78    14    20    20    44       43       54      68      18      12       51       15       -       1      15      27      18      22      71       4 


                           9.6% 14.7%  8.9%  7.9% 14.5%  7.7% 10.0%     7.9%    11.7%   11.2%    6.7%    8.2%    14.5%     6.4%           10.5%   14.5%   10.6%   15.3%    8.7%   10.4%    5.5% 


                                    c                                                                                N                                                                          


 


6                            29     7    22     4     5     5    16       17       12      13       8       7        8        5       -       0       3       7       2       9      18       2 


                           2.9%  5.7%  2.5%  2.1%  3.5%  1.9%  3.6%     3.0%     2.7%    2.2%    3.2%    4.9%     2.4%     2.1%            1.6%    2.5%    2.7%    1.5%    3.5%    2.6%    2.8% 


 


5                            92     8    84    12    10    31    40       52       40      50      26      17       26       22       -       1      12      18       9      17      55      20 


                           9.1%  6.5%  9.5%  6.6%  7.1% 11.9%  9.1%     9.5%     8.7%    8.3%    9.8%   11.7%     7.5%     9.6%            5.5%   11.7%    7.0%    7.9%    6.9%    8.1%   27.0% 


                                                                                                                                                                                             TU 


 


4                            14     2    12     5     0     4     5        6        8       3      10       1        2        1       -       -       1       0       1       4      10       0 


                           1.4%  1.6%  1.4%  2.9%  0.4%  1.5%  1.1%     1.1%     1.8%    0.5%    3.7%    0.9%     0.6%     0.5%                    0.5%    0.1%    1.1%    1.5%    1.5%    0.4% 


                                                                                                    j                                                                                           


 


3                            24     3    21     4     2     8    11       15        9      14       9       1        8        6       -       -       2       8       1       5      17       1 


                           2.4%  2.1%  2.4%  2.1%  1.6%  2.9%  2.4%     2.8%     1.9%    2.4%    3.4%    0.4%     2.3%     2.7%                    2.2%    3.0%    0.5%    2.2%    2.5%    1.9% 


 


BOTTOM 2 NET                 67    10    57    13     5    21    28       46       21      38      18      11       16       21       -       3       6      11       5       8      52       7 


============               6.6%  7.6%  6.5%  7.3%  3.7%  7.9%  6.5%     8.3%     4.6%    6.3%    6.9%    7.4%     4.6%     9.2%           21.7%    6.0%    4.1%    4.2%    3.4%    7.6%    9.0% 


                                                                           i                                                                 rs                                       t         


 


  2                          15     4    12     5     1     3     6       12        3       5       9       1        2        3       -       0       0       2       1       0      15       - 


                           1.5%  2.8%  1.3%  3.1%  0.9%  1.2%  1.3%     2.2%     0.8%    0.9%    3.4%    0.8%     0.7%     1.4%            0.9%    0.2%    0.8%    0.7%    0.2%    2.2%         


                                                                                                                                                                                      T         


 


  1 - Not at all             51     6    45     8     4    18    22       34       18      33       9      10       14       18       -       3       6       9       4       8      37       7 


  important                5.1%  4.7%  5.1%  4.3%  2.9%  6.8%  5.1%     6.1%     3.8%    5.4%    3.5%    6.5%     3.9%     7.8%           20.8%    5.8%    3.3%    3.5%    3.2%    5.4%    9.0% 


                                                                                                                                            qRS                                                 


 


Don't know                    7     2     5     0     3     1     3        5        2       1       2       4        -        1       -       1       -       -       -       -       6       1 


                           0.7%  1.7%  0.5%  0.1%  1.9%  0.4%  0.7%     0.9%     0.4%    0.2%    0.6%    2.6%              0.6%           10.3%                                    0.8%    1.5% 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                       (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                         QS11_3. Importance in decision to purchase light bulbs - The bulb helps lower energy bills  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Mean                       7.93  7.74  7.96  8.08  8.19  7.76  7.89     7.76     8.13    7.98    7.84    7.90     8.10     7.75       -    6.76    7.76    8.19    8.25    8.31    7.87    7.17 


                                                                                                                                                              P              uV       V         


Standard Deviation         2.61  2.61  2.61  2.66  2.24  2.80  2.58     2.74     2.43    2.54    2.73    2.69     2.36     2.80            3.68    2.54    2.32    2.25    2.29    2.66    2.95 


Standard Error             0.11  0.26  0.12  0.29  0.28  0.24  0.16     0.12     0.19    0.14    0.24    0.30     0.17     0.25            1.02    0.35    0.19    0.25    0.18    0.14    0.42 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                   QS11_4. Importance in decision to purchase light bulbs - The bulb lasts a long time before burning out  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


TOP 2 NET                   606    87   519   117    86   132   271      326      279     359     160      87      211      136       -       4      53     160      73     156     409      41 


=========                 60.2% 67.5% 59.1% 66.2% 63.8% 50.8% 62.1%    59.4%    61.0%   59.7%   61.4%   59.9%    59.9%    58.0%           28.9%   49.8%   61.7%   61.7%   62.9%   59.6%   55.8% 


                                                F     f           F                                                                                           P       P                         


 


  10 - Very important       456    61   395    81    65    97   213      256      201     270     122      65      153      105       -       4      44     114      53     122     305      30 


                          45.3% 47.5% 45.0% 45.8% 48.2% 37.5% 48.9%    46.6%    43.8%   44.8%   46.8%   44.7%    43.6%    44.8%           27.3%   41.7%   44.0%   45.0%   49.0%   44.4%   41.2% 


                                                                  F                                                                                                                             


 


  9                         149    26   124    36    21    35    58       71       79      89      38      22       58       31       -       0       9      46      20      34     104      11 


                          14.8% 20.0% 14.1% 20.4% 15.6% 13.3% 13.3%    12.9%    17.2%   14.9%   14.6%   15.2%    16.4%    13.2%            1.6%    8.1%   17.6%   16.7%   13.9%   15.2%   14.6% 


                                                                                                                                                             Pq       P                         


 


8                           160    14   146    21    24    41    74      101       59      99      37      24       64       35       -       5      21      41      21      41     108      11 


                          15.9% 10.8% 16.7% 11.9% 17.4% 16.0% 17.0%    18.4%    12.9%   16.4%   14.3%   16.8%    18.1%    14.7%           34.2%   19.8%   15.7%   18.2%   16.5%   15.7%   15.6% 


                                                                           i                                                                                                                    


 


7                            88     8    80    10    12    24    43       38       49      57      23       8       36       20       -       1      12      22      15      22      58       8 


                           8.7%  5.9%  9.1%  5.4%  8.5%  9.2%  9.8%     7.0%    10.8%    9.5%    8.7%    5.5%    10.2%     8.5%            6.3%   11.2%    8.6%   12.7%    8.7%    8.5%   10.8% 


 


6                            28     3    25     9     1    10     7       13       16      14      13       2       11        3       -       -       -       8       2       8      20       0 


                           2.8%  2.6%  2.9%  5.3%  1.0%  4.0%  1.7%     2.3%     3.4%    2.3%    4.8%    1.6%     3.0%     1.3%                            3.3%    1.5%    3.2%    2.9%    0.5% 


                                                e                                                                                                                                               


 


5                            64     8    55    12     7    20    25       33       31      40      12      12       18       21       -       1      16      14       2      15      43       6 


                           6.3%  6.3%  6.3%  6.6%  5.0%  7.6%  5.8%     6.0%     6.7%    6.7%    4.5%    8.1%     5.2%     8.9%            4.0%   14.8%    5.3%    1.5%    6.0%    6.3%    7.7% 


                                                                                                                                                     RS                                         


 


4                             9     1     8     4     -     1     4        5        4       6       3       0        2        4       -       0       4       -       2       -       7       2 


                           0.9%  0.9%  0.9%  2.2%        0.4%  1.0%     1.0%     0.9%    1.0%    1.1%    0.3%     0.6%     1.7%            0.9%    3.5%            1.6%            1.1%    2.6% 


 


3                            25     1    24     -     -    19     6       12       13      18       6       0        7       11       -       1       1      10       2       4      20       1 


                           2.4%  0.5%  2.7%              7.2%  1.4%     2.2%     2.7%    3.0%    2.4%    0.2%     1.9%     4.9%            6.3%    1.0%    3.8%    2.1%    1.5%    2.9%    1.9% 


                                          b                 G                               L       l                         m                                                                 


 


BOTTOM 2 NET                 23     7    16     2     6     9     5       16        7       8       5       9        3        4       -       3       -       4       1       2      19       2 


============               2.3%  5.2%  1.8%  1.4%  4.3%  3.6%  1.2%     2.8%     1.6%    1.4%    2.0%    6.4%     0.9%     1.9%           19.3%            1.4%    0.7%    0.8%    2.7%    3.0% 


                                                                                                                                             rs                                                 


 


  2                           3     2     1     0     1     1     1        3        1       2       -       1        -        1       -       -       -       1       1       1       3       - 


                           0.3%  1.3%  0.2%  0.2%  0.6%  0.6%  0.1%     0.5%     0.1%    0.3%            0.8%              0.6%                            0.2%    0.7%    0.2%    0.4%         


 


  1 - Not at all             20     5    15     2     5     8     5       13        7       6       5       8        3        3       -       3       -       3       -       1      16       2 


  important                1.9%  3.9%  1.7%  1.2%  3.7%  3.0%  1.1%     2.4%     1.4%    1.0%    2.0%    5.6%     0.9%     1.3%           19.3%            1.2%            0.6%    2.3%    3.0% 


                                                                                                                                              r                                                 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                       (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                   QS11_4. Importance in decision to purchase light bulbs - The bulb lasts a long time before burning out  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Don't know                    3     0     3     1     -     3     0        3        -       1       2       1        1        -       -       -       -       1       -       1       2       1 


                           0.3%  0.1%  0.4%  0.4%        1.0%    *%     0.6%             0.1%    0.6%    0.8%     0.2%                                     0.3%            0.3%    0.2%    1.5% 


 


Refused                       1     0     1     1     -     0     -        1        -       -       1       1        -        -       -       -       -       -       -       0       1       0 


                           0.1%  0.3%  0.1%  0.6%        0.1%           0.3%                     0.3%    0.5%                                                              0.1%    0.1%    0.5% 


 


Mean                       8.41  8.44  8.41  8.59  8.57  7.86  8.61     8.42     8.39    8.42    8.46    8.26     8.54     8.21       -    6.67    8.17    8.46    8.65    8.66    8.34    8.22 


                                                F     F           F                                                                                           p      PQ       u                 


Standard Deviation         2.10  2.31  2.07  1.90  2.09  2.49  1.87     2.14     2.05    2.02    2.08    2.44     1.82     2.28            3.44    2.00    2.01    1.70    1.78    2.18    2.26 


Standard Error             0.09  0.23  0.10  0.21  0.26  0.22  0.11     0.10     0.16    0.11    0.18    0.27     0.13     0.20            0.93    0.28    0.17    0.19    0.14    0.12    0.32 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                              QS11_5. Importance in decision to purchase light bulbs - The quality of the bulb  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


TOP 2 NET                   500    68   431    89    64   115   231      288      211     302     120      77      167      125       -       7      56     124      64     133     334      33 


=========                 49.6% 53.0% 49.1% 50.1% 47.7% 44.4% 53.1%    52.5%    46.2%   50.2%   46.2%   53.1%    47.5%    53.5%           49.4%   53.0%   47.9%   54.3%   53.4%   48.7%   44.9% 


                                                                  f                                                                                                                             


 


  10 - Very important       369    50   319    62    54    94   159      223      147     218      92      59      114       98       -       6      37      84      47      96     252      22 


                          36.7% 38.8% 36.4% 35.2% 39.6% 36.3% 36.6%    40.6%    32.0%   36.2%   35.5%   40.5%    32.4%    41.6%           43.7%   34.7%   32.3%   40.3%   38.6%   36.7%   29.5% 


                                                                           I                                                  m                                                                 


 


  9                         130    18   112    26    11    21    72       66       65      84      28      18       53       28       -       1      19      40      17      37      82      11 


                          12.9% 14.1% 12.8% 14.9%  8.1%  8.1% 16.5%    11.9%    14.2%   14.0%   10.7%   12.6%    15.1%    11.9%            5.8%   18.3%   15.6%   14.1%   14.8%   12.0%   15.4% 


                                                                 eF                                                                                                                             


 


8                           201    27   174    29    36    50    87      107       95     117      69      15       82       32       -       1      15      61      25      55     129      17 


                          20.0% 21.2% 19.8% 16.6% 26.4% 19.2% 19.9%    19.4%    20.7%   19.5%   26.5%   10.6%    23.3%    13.6%           10.1%   14.3%   23.5%   20.9%   22.2%   18.8%   23.5% 


                                                                                            L      jL                N                                                                          


 


7                            81     8    73    14    11    27    29       34       47      69       8       4       45       22       -       2      16      27      13      19      60       2 


                           8.0%  6.4%  8.3%  7.8%  8.1% 10.3%  6.8%     6.1%    10.4%   11.5%    3.0%    2.8%    12.8%     9.5%           16.6%   14.8%   10.6%   11.2%    7.5%    8.8%    2.7% 


                                                                                           KL                                                                                         v         


 


6                            36     2    34     9     5    12    11       22       14      19      14       3       13        6       -       0       1       7       2       7      25       5 


                           3.6%  1.9%  3.8%  5.0%  3.6%  4.5%  2.4%     4.1%     3.0%    3.1%    5.6%    1.7%     3.6%     2.6%            2.2%    0.5%    2.7%    1.7%    2.7%    3.6%    6.4% 


                                                                                                    l                                                                                           


 


5                           104    10    93    17    13    27    47       55       49      59      20      24       27       31       -       2      11      22       9      22      77       5 


                          10.3%  7.9% 10.6%  9.7%  9.7% 10.2% 10.7%    10.0%    10.6%    9.8%    7.8%   16.9%     7.8%    13.2%           14.4%   10.7%    8.3%    7.6%    8.8%   11.2%    6.5% 


                                                                                                           jK                                                                                   


 


4                            12     5     8     7     1     0     5        3        9       3       9       1        1        1       -       -       1       -       -       1      11       0 


                           1.2%  3.6%  0.9%  3.9%  0.6%  0.1%  1.0%     0.5%     2.1%    0.4%    3.5%    0.4%     0.4%     0.5%                    1.3%                    0.6%    1.6%    0.4% 


                                    c           F                                                  Jl                                                                                           


 


3                            23     2    21     5     3     7     9       11       12      15       4       4        9        5       -       0       6       5       3       2      17       4 


                           2.3%  1.4%  2.4%  2.7%  2.0%  2.7%  2.0%     2.0%     2.6%    2.5%    1.7%    2.7%     2.7%     2.3%            0.9%    5.4%    1.9%    2.3%    0.7%    2.5%    5.9% 


                                                                                                                                                                                              T 


 


BOTTOM 2 NET                 33     6    28     4     2    14    13       20       13      10       8      16        3        7       -       1       -       6       2       4      24       6 


============               3.3%  4.3%  3.2%  2.0%  1.8%  5.5%  3.0%     3.6%     2.9%    1.6%    3.1%   10.7%     0.9%     2.8%            6.3%            2.1%    1.7%    1.5%    3.5%    7.6% 


                                                                                                           JK                                                                                   


 


  2                          13     2    11     1     2     7     4        9        4       4       2       7        2        2       -       -       -       1       2       0      10       3 


                           1.3%  1.6%  1.2%  0.4%  1.1%  2.6%  0.9%     1.6%     0.9%    0.6%    0.7%    5.0%     0.6%     0.7%                            0.5%    1.7%    0.2%    1.4%    3.7% 


                                                                                                           JK                                                                                   


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                       (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                              QS11_5. Importance in decision to purchase light bulbs - The quality of the bulb  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


  1 - Not at all             21     4    17     3     1     7     9       11       10       6       6       8        1        5       -       1       -       4       -       3      14       3 


  important                2.0%  2.7%  1.9%  1.6%  0.7%  2.9%  2.2%     2.0%     2.1%    1.0%    2.3%    5.8%     0.3%     2.2%            6.3%            1.6%            1.3%    2.1%    3.9% 


 


Don't know                   16     1    15     4     0     7     5        8        7       7       7       2        3        5       -       -       -       7       0       5       9       1 


                           1.5%  0.4%  1.7%  2.1%  0.2%  2.7%  1.1%     1.5%     1.6%    1.2%    2.6%    1.1%     0.7%     2.0%                            2.6%    0.3%    2.2%    1.3%    2.0% 


                                                                                                                                                              s                                 


 


Refused                       1     -     1     -     -     1     -        1        -       1       -       -        1        -       -       -       -       1       -       1       -       - 


                           0.1%        0.1%              0.3%           0.2%             0.1%                     0.3%                                     0.3%            0.4%                 


 


Mean                       8.02  8.08  8.01  7.95  8.19  7.80  8.12     8.13     7.89    8.15    8.01    7.51     8.16     8.08       -    7.80    8.08    8.16    8.36    8.37    7.94    7.58 


                                                                                            l                                                                                Uv                 


Standard Deviation         2.25  2.33  2.24  2.26  2.02  2.44  2.20     2.26     2.24    2.04    2.24    2.94     1.88     2.29            2.67    2.07    1.99    1.92    1.90    2.31    2.66 


Standard Error             0.10  0.23  0.11  0.25  0.25  0.21  0.13     0.10     0.17    0.11    0.20    0.33     0.13     0.20            0.72    0.29    0.17    0.21    0.15    0.12    0.38 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                       QS11_6. Importance in decision to purchase light bulbs - The bulb is environmentally friendly  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


TOP 2 NET                   446    48   398    66    60   129   191      240      206     257     112      77      152       98       -       4      42     125      48     103     313      30 


=========                 44.3% 36.9% 45.3% 37.2% 44.1% 49.7% 43.9%    43.7%    45.0%   42.7%   43.0%   53.0%    43.1%    42.0%           27.3%   39.5%   48.3%   40.4%   41.5%   45.6%   40.7% 


                                                            d                                               j                                                                                   


 


  10 - Very important       338    37   301    53    48    89   148      187      151     192      83      63      114       72       -       4      30      93      36      81     233      24 


                          33.6% 28.8% 34.3% 30.2% 35.3% 34.3% 34.0%    34.0%    33.1%   31.9%   32.0%   43.6%    32.4%    30.9%           27.3%   27.9%   36.0%   30.2%   32.7%   34.0%   32.5% 


                                                                                                           jk                                                                                   


 


  9                         107    10    97    12    12    40    43       53       54      65      29      14       38       26       -       -      12      32      12      22      80       6 


                          10.7%  8.1% 11.0%  7.0%  8.8% 15.4%  9.9%     9.6%    11.9%   10.8%   11.0%    9.4%    10.7%    11.1%                   11.6%   12.3%   10.2%    8.8%   11.6%    8.2% 


                                                           Dg                                                                                                                                   


 


8                           124    15   108    30    10    33    50       73       51      82      32      10       51       28       -       1      16      33      17      31      85       8 


                          12.3% 11.8% 12.3% 16.9%  7.7% 12.7% 11.6%    13.2%    11.2%   13.5%   12.3%    7.1%    14.4%    12.1%            4.3%   15.4%   12.8%   14.7%   12.3%   12.4%   10.9% 


                                                e                                           l                                                                                                   


 


7                            90     8    82     9    12    22    47       38       52      62      18      10       43       18       -       -       5      34      16      22      64       3 


                           8.9%  6.1%  9.3%  4.9%  9.1%  8.5% 10.7%     6.9%    11.3%   10.3%    6.7%    7.2%    12.2%     7.9%                    4.7%   13.3%   13.4%    9.1%    9.4%    4.0% 


                                                                  D                                                                                           q       q                         


 


6                            49     4    45    13     2     9    25       25       24      37      11       2       23       13       -       1       9      10       9      19      29       1 


                           4.9%  3.4%  5.1%  7.1%  1.7%  3.4%  5.8%     4.6%     5.2%    6.1%    4.1%    1.3%     6.7%     5.7%           10.5%    8.1%    4.0%    7.6%    7.5%    4.3%    1.9% 


                                                e                 e                         L                                                                                 V                 


 


5                           120    28    92    23    30    18    49       72       47      72      34      14       37       34       -       3      21      24       6      34      76      10 


                          11.9% 21.8% 10.4% 12.8% 22.1%  7.1% 11.2%    13.2%    10.4%   12.0%   13.0%    9.4%    10.6%    14.3%           19.6%   20.2%    9.4%    5.2%   13.6%   11.0%   14.2% 


                                    C                FG                                                                                              rS                                         


 


4                            26     2    24     5     1     9    10       11       14      16       9       1       10        6       -       -       -       6       6       5      14       6 


                           2.5%  1.6%  2.7%  3.1%  1.0%  3.3%  2.4%     2.0%     3.2%    2.7%    3.3%    0.6%     3.0%     2.4%                            2.5%    5.1%    2.2%    2.1%    8.4% 


                                                                                                                                                                                             tu 


 


3                            40     7    33     8     7    10    15       18       22      18      13       8       10        8       -       2       2       9       2      11      29       - 


                           3.9%  5.2%  3.8%  4.6%  4.8%  3.8%  3.5%     3.2%     4.8%    3.0%    5.1%    5.7%     2.7%     3.6%           14.4%    2.2%    3.4%    2.0%    4.3%    4.2%         


                                                                                                                                            qrs                                                 


 


BOTTOM 2 NET                105    17    88    23    13    27    43       65       40      57      31      18       25       28       -       3      10      15      14      22      71      13 


============              10.5% 13.1% 10.1% 12.9%  9.5% 10.3%  9.8%    11.9%     8.7%    9.4%   11.7%   12.4%     7.0%    12.1%           23.9%    9.9%    5.7%   11.5%    8.8%   10.3%   17.6% 


                                                                                                                                              r                                               t 


 


  2                          24     5    19     6     6     6     6       15        9      14       5       5        4        9       -       2       5       3       1       5      18       1 


                           2.4%  4.2%  2.1%  3.5%  4.3%  2.4%  1.3%     2.8%     1.9%    2.3%    2.1%    3.4%     1.2%     3.8%           16.6%    4.6%    1.1%    1.3%    2.0%    2.6%    1.8% 


                                                                                                                                             rs                                                 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                       (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                       QS11_6. Importance in decision to purchase light bulbs - The bulb is environmentally friendly  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


  1 - Not at all             81    11    70    17     7    20    37       50       31      43      25      13       21       19       -       1       6      12      12      17      53      12 


  important                8.1%  8.9%  7.9%  9.4%  5.2%  7.9%  8.5%     9.1%     6.8%    7.2%    9.7%    9.0%     5.8%     8.3%            7.2%    5.3%    4.6%   10.3%    6.8%    7.7%   15.8% 


                                                                                                                                                                      r                      tu 


 


Don't know                    7     -     7     -     -     3     5        6        1       1       2       4        1        -       -       -       -       1       -       1       4       1 


                           0.7%        0.8%              1.0%  1.0%     1.1%     0.2%    0.2%    0.7%    2.8%     0.4%                                     0.5%            0.6%    0.6%    2.0% 


 


Refused                       1     0     1     1     0     1     -        1        -       -       1       1        -        -       -       -       -       -       -       1       1       0 


                           0.1%  0.2%  0.1%  0.4%  0.2%  0.2%           0.3%                     0.2%    0.6%                                                              0.2%    0.1%    0.3% 


 


Mean                       7.22  6.67  7.30  6.87  7.11  7.45  7.27     7.17     7.29    7.26    7.02    7.42     7.44     7.02       -    5.52    7.10    7.69    7.17    7.19    7.29    6.64 


                                          B                 d                                                                                         P      Ps       p               v         


Standard Deviation         2.91  3.02  2.89  3.02  2.89  2.90  2.88     2.99     2.82    2.79    3.04    3.17     2.63     2.96            3.33    2.73    2.56    2.90    2.82    2.90    3.34 


Standard Error             0.12  0.30  0.14  0.33  0.36  0.25  0.18     0.13     0.22    0.15    0.27    0.36     0.19     0.26            0.90    0.38    0.21    0.32    0.22    0.16    0.48 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


             QS11_7. Importance in decision to purchase light bulbs - Having prior experience with the type of bulb I purchase   


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


TOP 2 NET                   264    35   228    53    38    74    98      173       91     134      87      42       65       65       -       2      22      56      25      63     172      29 


=========                 26.2% 27.5% 26.0% 30.2% 28.0% 28.6% 22.5%    31.5%    19.8%   22.3%   33.6%   29.0%    18.4%    27.5%           15.4%   20.8%   21.6%   21.1%   25.2%   25.0%   40.1% 


                                                                           I                        J                         m                                                              tU 


 


  10 - Very important       201    24   178    38    32    55    76      140       62      96      67      38       46       46       -       2      14      37      18      52     128      21 


                          20.0% 18.3% 20.2% 21.5% 23.4% 21.3% 17.5%    25.4%    13.5%   16.0%   25.7%   26.3%    12.9%    19.6%           15.4%   13.4%   14.2%   14.9%   20.9%   18.7%   28.9% 


                                                                           I                        J       j                                                                                   


 


  9                          62    12    50    15     6    19    22       33       29      38      21       4       19       19       -       -       8      19       7      11      43       8 


                           6.2%  9.2%  5.7%  8.7%  4.7%  7.3%  5.0%     6.1%     6.3%    6.3%    7.9%    2.7%     5.5%     8.0%                    7.5%    7.4%    6.2%    4.4%    6.3%   11.2% 


 


8                           173    18   155    42    13    41    76      102       70     102      47      24       63       37       -       4      17      52      23      47     116       9 


                          17.1% 13.9% 17.6% 23.7%  9.8% 16.0% 17.5%    18.6%    15.4%   17.0%   18.0%   16.2%    18.0%    15.6%           25.3%   16.2%   19.9%   19.5%   19.1%   16.9%   12.6% 


                                                E                                                                                                                                               


 


7                            91    18    72     9    20    27    36       36       54      65      21       5       34       29       -       1       5      27      11      18      70       2 


                           9.0% 14.2%  8.2%  4.9% 14.6% 10.2%  8.2%     6.6%    11.9%   10.8%    8.0%    3.3%     9.8%    12.6%           10.3%    4.7%   10.5%    9.3%    7.4%   10.2%    3.2% 


                                    c                 D                             H       L                                                                                         V         


 


6                            46     4    42     8     5    11    22       34       13      34       5       7       16       18       -       1       3      13       6      16      28       2 


                           4.6%  3.1%  4.8%  4.7%  3.4%  4.4%  5.1%     6.1%     2.8%    5.7%    2.0%    4.9%     4.6%     7.6%            6.4%    2.7%    5.0%    4.7%    6.5%    4.1%    2.8% 


                                                                           i                k                                                                                                   


 


5                           184    29   155    30    28    39    87       87       97     118      42      24       85       30       -       1      18      60      19      52     124       7 


                          18.3% 22.5% 17.7% 17.3% 20.5% 14.9% 20.0%    15.8%    21.3%   19.6%   16.1%   16.7%    24.2%    12.8%            7.9%   16.6%   23.2%   16.0%   21.1%   18.1%   10.2% 


                                                                                                                     N                                        p               v                 


 


4                            35     1    34     8     5    12    10       13       22      21       5       9       16        5       -       -      12       5       5       7      27       1 


                           3.5%  1.0%  3.8%  4.6%  3.6%  4.6%  2.3%     2.3%     4.8%    3.5%    1.9%    6.1%     4.7%     2.1%                   11.0%    1.7%    3.9%    2.7%    3.9%    2.0% 


                                                                                                                                                     Rs                                         


 


3                            49     4    45     9     1    16    22       16       33      26      15       8       16       10       -       1       5      10       3      15      31       4 


                           4.9%  2.8%  5.2%  5.3%  0.9%  6.3%  5.1%     3.0%     7.1%    4.3%    5.9%    5.4%     4.6%     4.2%            7.2%    4.7%    3.8%    2.9%    5.9%    4.5%    4.9% 


                                                            E     e                 H                                                                                                           


 


BOTTOM 2 NET                146    16   130    17    21    32    76       77       70      90      33      24       51       35       -       4      23      28      27      26     105      15 


============              14.5% 12.4% 14.8%  9.4% 15.5% 12.5% 17.5%    13.9%    15.2%   15.0%   12.6%   16.2%    14.6%    14.8%           27.5%   21.5%   10.8%   22.6%   10.4%   15.4%   20.7% 


                                                                  d                                                                                   r               R                       t 


 


  2                          45     5    40     8     2    11    23       18       27      35       9       1       25        9       -       -       9      12      12      11      31       3 


                           4.5%  4.2%  4.5%  4.6%  1.8%  4.4%  5.3%     3.3%     5.9%    5.8%    3.3%    0.7%     7.1%     4.0%                    8.9%    4.6%   10.2%    4.4%    4.5%    4.0% 


                                                                                            L                                                                         r                         


 


  1 - Not at all            101    11    91     9    18    21    53       58       43      55      24      22       26       25       -       4      13      16      14      15      74      12 


  important               10.1%  8.2% 10.3%  4.8% 13.6%  8.1% 12.2%    10.6%     9.4%    9.1%    9.2%   15.5%     7.4%    10.8%           27.5%   12.6%    6.1%   12.3%    6.0%   10.8%   16.7% 


                                                      d           D                                                                           r                                       t       T 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                       (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


             QS11_7. Importance in decision to purchase light bulbs - Having prior experience with the type of bulb I purchase   


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Don't know                   17     3    14     -     5     6     6        9        8       9       5       3        3        6       -       -       2       7       -       4      11       2 


                           1.7%  2.5%  1.6%        3.7%  2.4%  1.3%     1.7%     1.7%    1.5%    1.9%    2.3%     0.9%     2.4%                    1.8%    2.6%            1.7%    1.5%    3.3% 


 


Refused                       3     0     2     -     -     0     2        3        -       2       0       -        1        1       -       -       -       2       -       -       3       - 


                           0.3%  0.2%  0.3%              0.1%  0.5%     0.5%             0.4%    0.1%             0.4%     0.4%                            0.9%                    0.4%         


 


Mean                       6.34  6.54  6.32  6.79  6.37  6.49  6.06     6.69     5.93    6.19    6.75    6.24     6.01     6.47       -    5.55    5.61    6.43    5.92    6.51    6.27    6.51 


                                                G           g              I                        J                         m                              qs                                 


Standard Deviation         2.93  2.77  2.95  2.72  3.02  2.91  2.98     2.98     2.82    2.82    2.98    3.20     2.71     2.93            3.44    3.03    2.62    3.03    2.74    2.94    3.45 


Standard Error             0.13  0.28  0.14  0.30  0.38  0.25  0.18     0.13     0.22    0.15    0.26    0.36     0.19     0.26            0.93    0.43    0.22    0.34    0.22    0.16    0.50 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                               QS11_8. Importance in decision to purchase light bulbs - The bulb is dimmable  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


TOP 2 NET                   130    17   113    20    19    45    46       81       49      63      38      29       29       34       -       0      17      23      13      38      83       9 


=========                 12.9% 13.2% 12.9% 11.3% 14.2% 17.3% 10.6%    14.8%    10.7%   10.5%   14.6%   19.8%     8.3%    14.6%            2.7%   16.1%    9.0%   11.3%   15.2%   12.2%   12.1% 


                                                            g                                               j                                         p                                         


 


  10 - Very important        98    13    86    18    15    25    40       66       32      47      25      27       24       23       -       0      10      18      10      25      65       8 


                           9.8%  9.7%  9.8% 10.3% 11.0%  9.7%  9.2%    12.0%     7.1%    7.8%    9.5%   18.3%     6.8%     9.9%            2.7%    9.7%    6.9%    8.6%   10.0%    9.5%   10.9% 


                                                                           i                               Jk                                                                                   


 


  9                          32     5    27     2     4    20     6       16       16      16      13       2        5       11       -       -       7       6       3      13      18       1 


                           3.2%  3.5%  3.1%  1.0%  3.2%  7.6%  1.4%     2.8%     3.6%    2.7%    5.1%    1.5%     1.5%     4.7%                    6.4%    2.2%    2.7%    5.2%    2.6%    1.1% 


                                                           DG                                                                                                                                   


 


8                            67     8    58     8     8    19    32       48       19      34      20      13       21       11       -       -       7      11      12      20      35      12 


                           6.6%  6.5%  6.6%  4.3%  5.9%  7.2%  7.4%     8.7%     4.1%    5.6%    7.5%    9.1%     6.1%     4.7%                    7.0%    4.4%   10.2%    8.0%    5.0%   16.7% 


                                                                           I                                                                                                                  U 


 


7                            75     4    71     1    10    24    40       41       33      45      24       5       32       13       -       1       7      22       7      20      51       3 


                           7.4%  2.9%  8.1%  0.5%  7.2%  9.2%  9.2%     7.5%     7.2%    7.5%    9.3%    3.7%     9.1%     5.5%            6.3%    6.6%    8.4%    5.9%    8.1%    7.4%    4.6% 


                                          B           d     D     D                                 l                                                                                           


 


6                            44     5    39    13     5     7    19       30       14      29      10       6       19        8       -       -       6      12       5      19      23       2 


                           4.4%  4.1%  4.4%  7.4%  3.9%  2.7%  4.3%     5.4%     3.1%    4.8%    3.7%    4.0%     5.5%     3.3%                    5.4%    4.6%    4.4%    7.6%    3.4%    2.7% 


                                                                                                                                                                              u                 


 


5                           178    24   154    28    32    43    75       95       83     111      45      22       55       53       -       3      24      37      27      43     121      14 


                          17.7% 18.5% 17.6% 15.9% 23.4% 16.6% 17.3%    17.3%    18.2%   18.4%   17.5%   15.1%    15.6%    22.7%           18.1%   22.5%   14.2%   22.6%   17.4%   17.7%   19.3% 


 


4                            53     5    48    12     2    11    28       25       28      35       9       9       24       11       -       1       4      16       2      16      34       4 


                           5.3%  3.9%  5.4%  6.8%  1.7%  4.1%  6.4%     4.5%     6.2%    5.8%    3.5%    6.3%     6.7%     4.7%            4.3%    3.7%    6.1%    2.1%    6.4%    4.9%    4.8% 


                                                e                 E                                                                                                                             


 


3                            99     8    91    25     1    27    45       36       63      60      28      11       38       22       -       -       8      32      11      26      72       1 


                           9.8%  5.9% 10.4% 14.1%  1.0% 10.6% 10.3%     6.6%    13.7%   10.0%   10.6%    7.6%    10.8%     9.4%                    8.0%   12.2%    9.2%   10.4%   10.5%    1.1% 


                                                E           E     E                 H                                                                                         V       V         


 


BOTTOM 2 NET                346    54   292    67    57    79   143      181      165     216      85      45      125       81       -       9      32     100      40      61     259      26 


============              34.4% 42.1% 33.3% 38.0% 42.3% 30.5% 32.8%    32.9%    36.1%   35.9%   32.6%   31.2%    35.5%    34.7%           62.2%   30.5%   38.8%   34.0%   24.7%   37.8%   35.0% 


                                    c                                                                                                       QrS                                       T         


 


  2                          84    12    72    25    11    14    35       42       42      45      33       5       25       16       -       1       5      27       3      16      61       7 


                           8.3%  9.2%  8.2% 13.9%  7.9%  5.4%  7.9%     7.6%     9.2%    7.5%   12.8%    3.7%     7.0%     6.9%            6.3%    4.3%   10.4%    2.7%    6.3%    8.9%    9.9% 


                                                F                                                  jL                                                         S                                 


 


  1 - Not at all            262    42   220    43    47    65   108      139      124     171      52      40      100       65       -       8      28      74      37      46     198      18 


  important               26.1% 32.9% 25.1% 24.1% 34.4% 25.0% 24.9%    25.3%    27.0%   28.4%   19.8%   27.5%    28.5%    27.8%           55.9%   26.2%   28.4%   31.3%   18.4%   28.9%   25.1% 


                                                                                            k                                               QRs                                       T         


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                       (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                               QS11_8. Importance in decision to purchase light bulbs - The bulb is dimmable  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Don't know                   14     3    11     3     0     4     7       11        3       9       1       4        8        1       -       1       -       6       0       5       6       3 


                           1.4%  2.7%  1.2%  1.8%  0.3%  1.4%  1.5%     2.0%     0.7%    1.5%    0.5%    2.7%     2.3%     0.3%            6.3%            2.3%    0.3%    2.0%    0.9%    3.7% 


 


Refused                       2     0     2     -     0     1     0        2        -       0       1       1        0        -       -       -       0       -       -       1       1       - 


                           0.2%  0.1%  0.2%        0.1%  0.4%  0.1%     0.3%               *%    0.2%    0.6%       *%                             0.2%                    0.3%    0.1%         


 


Mean                       4.45  4.15  4.50  4.02  4.39  4.79  4.45     4.76     4.10    4.24    4.70    4.93     4.17     4.41       -    2.64    4.76    4.00    4.47    4.99    4.22    4.83 


                                          b                 D              I                        J       J                                         P       p       P       U               u 


Standard Deviation         3.02  3.12  3.00  2.86  3.18  3.13  2.94     3.13     2.84    2.91    3.01    3.37     2.85     3.02            2.47    3.06    2.85    3.04    2.95    3.00    3.18 


Standard Error             0.13  0.32  0.14  0.32  0.39  0.27  0.18     0.14     0.22    0.16    0.26    0.39     0.21     0.27            0.69    0.42    0.24    0.34    0.24    0.16    0.46 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                      QS11_9. Importance in decision to purchase light bulbs - The quality of the light from the bulb  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


TOP 2 NET                   597    88   509    96    88   151   262      343      254     362     168      67      213      138       -       7      59     151      71     155     393      50 


=========                 59.3% 68.1% 58.0% 54.3% 65.3% 58.4% 60.0%    62.4%    55.5%   60.2%   64.4%   46.4%    60.5%    58.7%           51.2%   55.3%   58.5%   60.0%   62.3%   57.3%   68.2% 


                                    c                                                       L       L                                                                                           


 


  10 - Very important       445    63   382    59    65   114   208      273      172     270     118      58      156      105       -       5      46     113      51     130     279      36 


                          44.2% 49.1% 43.5% 33.6% 48.0% 43.8% 47.6%    49.8%    37.6%   44.8%   45.3%   39.9%    44.3%    44.9%           32.2%   43.5%   43.6%   43.4%   52.3%   40.7%   49.8% 


                                                      d           D        I                                                                                                  U                 


 


  9                         152    25   127    36    23    38    54       70       82      92      50       9       57       33       -       3      13      38      19      25     113      13 


                          15.1% 19.0% 14.5% 20.7% 17.2% 14.6% 12.4%    12.7%    17.9%   15.4%   19.2%    6.5%    16.2%    13.9%           19.1%   11.8%   14.8%   16.6%   10.0%   16.5%   18.4% 


                                                g                                           L       L                                                                                 T         


 


8                           176    12   164    36    18    37    85       94       83     109      41      27       73       36       -       3      16      63      18      52     113      12 


                          17.5%  9.5% 18.7% 20.5% 13.4% 14.2% 19.6%    17.0%    18.1%   18.1%   15.6%   18.4%    20.7%    15.3%           23.1%   15.0%   24.2%   15.7%   20.8%   16.5%   16.2% 


                                          B                                                                                                                                                     


 


7                            74     8    66     7     7    29    31       30       44      53      10      10       36       16       -       -      12      19      14      18      54       2 


                           7.3%  6.1%  7.5%  3.7%  4.9% 11.2%  7.2%     5.4%     9.5%    8.8%    4.0%    7.1%    10.1%     6.8%                   11.3%    7.3%   11.5%    7.2%    7.8%    2.8% 


                                                            D                       h       k                                                                                                   


 


6                            32     4    28    10     6     6    10       17       15      16       7       9       12        4       -       -       6       5       4       5      27       1 


                           3.2%  3.0%  3.2%  5.5%  4.4%  2.4%  2.4%     3.1%     3.4%    2.7%    2.6%    6.5%     3.5%     1.7%                    5.6%    2.0%    3.6%    1.8%    3.9%    1.5% 


 


5                            66     8    58    16    12    11    28       43       24      40      12      15       16       22       -       3      10      10       8      11      52       3 


                           6.6%  6.2%  6.7%  9.1%  8.6%  4.3%  6.3%     7.8%     5.1%    6.6%    4.7%   10.0%     4.4%     9.5%           18.4%    9.1%    3.9%    6.4%    4.6%    7.6%    3.8% 


                                                                                                                              m               r                                                 


 


4                            18     1    17     4     -     9     5        5       13       4       9       5        0        4       -       -       0       1       1       2      14       2 


                           1.8%  0.5%  2.0%  2.5%        3.4%  1.1%     0.9%     2.8%    0.7%    3.4%    3.4%       *%     1.8%                    0.1%    0.4%    1.2%    0.7%    2.1%    2.7% 


                                                            g                                       J       j                                                                                   


 


3                            15     1    14     0     0     6     9        4       11       9       2       4        0        9       -       0       4       3       1       5      10       - 


                           1.5%  0.9%  1.6%  0.1%  0.1%  2.2%  2.1%     0.6%     2.5%    1.4%    0.9%    2.7%       *%     3.7%            0.9%    3.7%    1.1%    0.9%    2.1%    1.4%         


                                                            d     d                 h                                         M                      rs                                         


 


BOTTOM 2 NET                 23     7    16     4     5     9     6       13       10       9       8       6        3        6       -       1       -       7       1       1      20       2 


============               2.3%  5.5%  1.8%  2.2%  3.4%  3.3%  1.3%     2.3%     2.3%    1.4%    3.1%    4.4%     0.7%     2.6%            6.3%            2.5%    0.7%    0.4%    2.9%    2.8% 


                                    c                                                                                                                                                 T         


 


  2                           7     3     4     2     2     1     3        3        4       1       3       3        -        1       -       -       -       -       1       -       7       - 


                           0.7%  2.5%  0.5%  1.0%  1.1%  0.4%  0.7%     0.5%     0.9%    0.1%    1.3%    2.2%              0.3%                                    0.7%            1.1%         


                                    c                                                                                                                                                           


 


  1 - Not at all             16     4    12     2     3     8     3       10        6       8       5       3        3        5       -       1       -       7       -       1      13       2 


  important                1.6%  3.0%  1.3%  1.3%  2.2%  2.9%  0.7%     1.8%     1.3%    1.3%    1.8%    2.2%     0.7%     2.2%            6.3%            2.5%            0.4%    1.8%    2.8% 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                       (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                      QS11_9. Importance in decision to purchase light bulbs - The quality of the light from the bulb  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Don't know                    5     0     5     4     -     2     0        2        4       0       4       2        -        -       -       -       -       0       -       0       4       1 


                           0.5%  0.2%  0.6%  2.1%        0.7%    *%     0.3%     0.8%      *%    1.4%    1.1%                                              0.1%              *%    0.6%    2.0% 


                                                G                                                   J                                                                                           


 


Mean                       8.41  8.44  8.40  8.21  8.51  8.26  8.54     8.55     8.23    8.51    8.49    7.80     8.69     8.22       -    7.79    8.30    8.54    8.52    8.73    8.25    8.72 


                                                                           I                L       L                N                                        p               U               u 


Standard Deviation         2.06  2.33  2.02  2.02  2.10  2.27  1.93     2.02     2.10    1.91    2.12    2.46     1.57     2.30            2.63    1.98    1.92    1.78    1.76    2.16    2.00 


Standard Error             0.09  0.23  0.09  0.22  0.26  0.20  0.12     0.09     0.16    0.10    0.18    0.28     0.11     0.20            0.71    0.27    0.16    0.20    0.14    0.12    0.29 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                      QS11_10. Importance in decision to purchase light bulbs - The bulb fits well in my light fixture  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


TOP 2 NET                   681    80   601   109    86   179   307      372      309     400     184      96      225      162       -       9      68     175      80     167     468      46 


=========                 67.6% 61.9% 68.4% 61.9% 63.4% 68.8% 70.5%    67.7%    67.5%   66.5%   70.9%   66.3%    63.9%    69.2%           66.7%   64.5%   67.6%   67.6%   67.1%   68.3%   62.9% 


 


  10 - Very important       571    55   515    94    65   155   256      319      252     324     158      89      183      130       -       7      56     141      66     138     394      38 


                          56.7% 42.9% 58.7% 53.2% 48.0% 59.9% 58.8%    58.0%    55.1%   53.8%   60.7%   61.4%    51.8%    55.5%           48.5%   53.0%   54.4%   56.5%   55.8%   57.5%   52.3% 


                                          B                                                                                                                                                     


 


  9                         110    24    86    15    21    23    51       53       57      76      27       7       42       32       -       3      12      34      13      28      74       8 


                          10.9% 19.0%  9.7%  8.7% 15.4%  8.9% 11.6%     9.7%    12.4%   12.7%   10.2%    4.9%    12.0%    13.7%           18.3%   11.5%   13.3%   11.1%   11.3%   10.8%   10.6% 


                                    C                                                       L                                                                                                   


 


8                           101    12    89    23    17    20    41       60       41      69      24       7       50       18       -       -       9      29      15      46      51       4 


                          10.0%  9.5% 10.1% 12.9% 12.5%  7.7%  9.5%    10.9%     9.0%   11.5%    9.4%    5.0%    14.2%     7.7%                    8.5%   11.1%   12.4%   18.6%    7.4%    6.0% 


                                                                                            L                        n                                                       UV                 


 


7                            51     2    49    14     4    20    13       20       31      24      20       8       17        6       -       1       4      15       3       7      37       7 


                           5.1%  1.8%  5.6%  8.1%  2.8%  7.8%  3.0%     3.7%     6.8%    3.9%    7.7%    5.3%     4.9%     2.6%            6.3%    3.5%    5.6%    2.3%    3.0%    5.4%    9.0% 


                                          b     g          eG                       h               j                                                                                         T 


 


6                            22     2    20     4     0     2    15       14        8      17       4       1       15        2       -       -       2       5       6       5      16       1 


                           2.2%  1.2%  2.3%  2.5%  0.1%  0.9%  3.5%     2.5%     1.8%    2.9%    1.4%    0.8%     4.4%     0.8%                    1.8%    2.0%    4.8%    1.9%    2.4%    1.1% 


                                                                  E                                                  N                                                                          


 


5                            70    17    52    12    18    12    28       41       29      46      11      13       24       21       -       3      15      18       5      12      53       5 


                           6.9% 13.5%  6.0%  6.9% 13.1%  4.7%  6.3%     7.5%     6.3%    7.6%    4.1%    9.3%     6.8%     9.0%           19.1%   14.1%    7.0%    4.3%    4.7%    7.7%    7.4% 


                                    C                Fg                                                                                              rS                                         


 


4                             8     1     8     -     0     4     4        2        6       7       2       0        4        3       -       -       -       4       -       -       7       2 


                           0.8%  0.5%  0.9%        0.3%  1.6%  0.9%     0.4%     1.3%    1.1%    0.6%    0.1%     1.1%     1.1%                            1.5%                    1.0%    2.3% 


 


3                            21     4    18     4     2     6     9       10       11      10       4       7        3        7       -       -       5       2       1       4      15       2 


                           2.1%  2.8%  2.0%  2.1%  1.8%  2.3%  2.1%     1.8%     2.5%    1.7%    1.5%    5.1%     1.0%     2.9%                    5.0%    0.9%    0.8%    1.6%    2.2%    3.2% 


                                                                                                           jk                                        rs                                         


 


BOTTOM 2 NET                 47    10    38     9     7    15    17       25       22      26      11      11       12       14       -       1       2      10       8       6      36       6 


============               4.7%  7.5%  4.3%  5.3%  5.2%  5.6%  3.8%     4.6%     4.9%    4.4%    4.1%    7.4%     3.5%     5.9%            7.8%    1.6%    3.9%    7.0%    2.6%    5.2%    7.6% 


 


  2                          18     2    16     3     2     5     8       10        7      10       4       4        4        6       -       -       1       4       2       3      14       1 


                           1.8%  1.5%  1.8%  1.6%  1.6%  2.0%  1.7%     1.9%     1.6%    1.7%    1.4%    2.6%     1.1%     2.6%                    1.4%    1.5%    1.7%    1.0%    2.0%    1.9% 


 


  1 - Not at all             30     8    22     6     5     9     9       15       15      16       7       7        9        8       -       1       0       6       6       4      22       4 


  important                3.0%  6.1%  2.5%  3.7%  3.7%  3.6%  2.1%     2.7%     3.3%    2.7%    2.6%    4.8%     2.4%     3.2%            7.8%    0.3%    2.3%    5.3%    1.5%    3.2%    5.7% 


                                                                                                                                                                      q                         


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                      (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                      QS11_10. Importance in decision to purchase light bulbs - The bulb fits well in my light fixture  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Don't know                    5     2     3     1     1     1     2        5        -       3       1       1        1        2       -       -       1       1       1       1       3       0 


                           0.5%  1.3%  0.4%  0.4%  0.7%  0.6%  0.4%     0.9%             0.5%    0.4%    0.8%     0.3%     0.8%                    0.9%    0.4%    0.8%    0.5%    0.5%    0.5% 


 


Mean                       8.49  7.93  8.57  8.36  8.24  8.50  8.62     8.54     8.43    8.47    8.72    8.18     8.49     8.37       -    7.97    8.33    8.55    8.48    8.77    8.44    8.05 


                                          B                                                                                                                                                     


Standard Deviation         2.38  2.76  2.31  2.42  2.49  2.48  2.27     2.35     2.42    2.33    2.20    2.84     2.20     2.57            2.89    2.34    2.23    2.50    1.96    2.47    2.79 


Standard Error             0.10  0.28  0.11  0.26  0.31  0.21  0.14     0.11     0.19    0.13    0.19    0.32     0.16     0.23            0.78    0.33    0.19    0.28    0.16    0.13    0.39 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                QS11_11. Importance in decision to purchase light bulbs - My friends or family recommend the bulb I purchase  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


TOP 2 NET                    80    14    66    12    11    21    36       52       27      30      25      25       17       11       -       0       4      13       6      21      53       6 


=========                  7.9% 10.8%  7.5%  6.7%  8.3%  7.9%  8.2%     9.5%     6.0%    5.1%    9.5%   16.9%     4.8%     4.6%            2.7%    3.7%    5.0%    5.4%    8.3%    7.7%    8.0% 


                                                                                                            J                                                                                   


 


  10 - Very important        64    11    54    10     8    15    31       43       21      22      19      23       12        8       -       0       3       8       5      15      46       4 


                           6.4%  8.3%  6.1%  5.8%  6.3%  5.8%  7.0%     7.9%     4.5%    3.7%    7.2%   16.0%     3.4%     3.4%            2.7%    2.9%    3.2%    4.3%    6.0%    6.7%    5.0% 


                                                                                                           Jk                                                                                   


 


  9                          15     3    12     2     3     6     5        9        7       8       6       1        5        3       -       -       1       4       1       6       7       2 


                           1.5%  2.5%  1.4%  1.0%  2.1%  2.2%  1.2%     1.6%     1.4%    1.3%    2.3%    1.0%     1.4%     1.3%                    0.7%    1.7%    1.1%    2.3%    1.1%    3.0% 


 


8                            74     4    71    24    10     9    31       37       37      43      15      17       32        9       -       1       3      15      14      21      49       4 


                           7.4%  2.8%  8.1% 13.7%  7.7%  3.6%  7.0%     6.8%     8.1%    7.1%    5.8%   11.6%     9.2%     3.7%            4.8%    3.1%    5.9%   12.2%    8.6%    7.1%    6.0% 


                                          B    FG                                                                    N                                               Qr                         


 


7                            52     6    46     8     7    16    22       30       23      30      13       9       16       12       -       1       6      13       6      11      35       6 


                           5.2%  4.7%  5.3%  4.4%  4.9%  6.0%  5.1%     5.4%     4.9%    4.9%    5.2%    6.4%     4.6%     5.3%            4.0%    5.6%    5.0%    5.3%    4.4%    5.1%    8.5% 


 


6                            50     9    41    19     7     8    16       20       30      37      10       4       22       15       -       -      13      15       2       5      39       6 


                           5.0%  6.6%  4.7% 10.7%  5.5%  3.1%  3.6%     3.6%     6.6%    6.1%    3.7%    2.7%     6.2%     6.2%                   12.1%    5.7%    1.8%    2.1%    5.6%    8.4% 


                                               FG                                                                                                    rS                               t       T 


 


5                           169    25   145    22    23    43    81       84       85      91      44      34       53       37       -       2      16      43      15      38     121      11 


                          16.8% 19.2% 16.5% 12.4% 17.2% 16.7% 18.6%    15.4%    18.6%   15.2%   17.1%   23.1%    15.0%    15.8%           16.8%   14.9%   16.7%   13.1%   15.5%   17.6%   14.4% 


                                                                                                            j                                                                                   


 


4                            43     4    39     5     2     8    29       22       22      30      12       1       22        6       -       0       3      17       5      15      27       2 


                           4.3%  3.4%  4.5%  2.8%  1.6%  3.0%  6.6%     4.0%     4.7%    5.0%    4.8%    0.6%     6.2%     2.6%            1.6%    2.7%    6.4%    4.5%    5.9%    3.9%    2.4% 


                                                                 Ef                         L       l                                                                                           


 


3                            63    10    53     7    11    14    32       21       42      55       8       -       33       21       -       -       6      20      13      15      44       4 


                           6.3%  7.9%  6.0%  3.7%  7.9%  5.3%  7.4%     3.9%     9.1%    9.1%    3.2%             9.3%     9.1%                    6.0%    7.9%   11.3%    6.0%    6.4%    6.1% 


                                                                                    H       K                                                                                                   


 


BOTTOM 2 NET                461    55   405    79    63   136   183      269      192     280     131      49      152      123       -      10      54     120      54     118     313      29 


============              45.8% 43.0% 46.2% 44.6% 46.8% 52.4% 41.9%    48.9%    42.0%   46.6%   50.4%   34.0%    43.2%    52.3%           70.1%   50.9%   46.2%   45.9%   47.5%   45.7%   40.4% 


                                                            G                               L       L                                        rs                                                 


 


  2                         118    12   107    25    21    32    41       60       58      82      30       6       50       30       -       2      13      41      10      34      77       7 


                          11.7%  9.0% 12.1% 14.4% 15.2% 12.1%  9.3%    10.9%    12.7%   13.6%   11.6%    4.3%    14.3%    12.8%           16.7%   12.1%   15.8%    8.6%   13.8%   11.2%    9.4% 


                                                                                            L       l                                                         s                                 


 


  1 - Not at all            343    44   299    53    43   104   142      209      134     199     101      43      102       93       -       8      41      79      44      84     237      23 


  important               34.0% 34.0% 34.0% 30.3% 31.6% 40.3% 32.6%    38.0%    29.3%   33.0%   38.8%   29.7%    29.0%    39.6%           53.4%   38.8%   30.4%   37.3%   33.7%   34.5%   31.0% 


                                                                           I                                                  m               r                                                 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                      (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                QS11_11. Importance in decision to purchase light bulbs - My friends or family recommend the bulb I purchase  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Don't know                   10     2     8     1     0     3     5       10        -       4       1       4        4        1       -       -       -       3       0       3       4       2 


                           1.0%  1.6%  0.9%  0.6%  0.2%  1.2%  1.2%     1.8%             0.7%    0.6%    2.6%     1.1%     0.3%                            1.3%    0.3%    1.4%    0.5%    3.4% 


 


Refused                       4     -     4     1     -     2     1        4        -       1       -       3        1        -       -       -       1       -       -       1       1       2 


                           0.4%        0.5%  0.4%        0.8%  0.3%     0.8%             0.2%            2.1%     0.3%                             1.0%                    0.4%    0.2%    2.4% 


 


Mean                       3.86  3.92  3.85  4.18  3.88  3.49  3.93     3.81     3.91    3.64    3.75    5.02     3.81     3.32       -    2.71    3.42    3.63    3.73    3.80    3.86    4.08 


                                                F                 f                                        JK        N                                                                          


Standard Deviation         2.90  2.94  2.89  2.98  2.90  2.85  2.88     3.04     2.72    2.68    2.98    3.35     2.69     2.60            2.56    2.59    2.61    2.88    2.92    2.89    2.93 


Standard Error             0.12  0.30  0.14  0.33  0.36  0.25  0.18     0.14     0.21    0.15    0.26    0.39     0.19     0.23            0.69    0.36    0.22    0.32    0.23    0.16    0.43 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                              Summary of Means: S11_1 to S11_11 Importance in decision to purchase light bulbs? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


QS11_10. The bulb fits     8.49  7.93  8.57  8.36  8.24  8.50  8.62     8.54     8.43    8.47    8.72    8.18     8.49     8.37       -    7.97    8.33    8.55    8.48    8.77    8.44    8.05 


well in my light fixture                  B                                                                                                                                                     


 


QS11_4. The bulb lasts a   8.41  8.44  8.41  8.59  8.57  7.86  8.61     8.42     8.39    8.42    8.46    8.26     8.54     8.21       -    6.67    8.17    8.46    8.65    8.66    8.34    8.22 


long time before burning                        F     F           F                                                                                           p      PQ       u                 


out                       


 


QS11_9. The quality of     8.41  8.44  8.40  8.21  8.51  8.26  8.54     8.55     8.23    8.51    8.49    7.80     8.69     8.22       -    7.79    8.30    8.54    8.52    8.73    8.25    8.72 


the light from the bulb                                                    I                L       L                N                                        p               U                 


 


QS11_5. The quality of     8.02  8.08  8.01  7.95  8.19  7.80  8.12     8.13     7.89    8.15    8.01    7.51     8.16     8.08       -    7.80    8.08    8.16    8.36    8.37    7.94    7.58 


the bulb                                                                                    l                                                                                Uv                 


 


QS11_3. The bulb helps     7.93  7.74  7.96  8.08  8.19  7.76  7.89     7.76     8.13    7.98    7.84    7.90     8.10     7.75       -    6.76    7.76    8.19    8.25    8.31    7.87    7.17 


lower energy bills                                                                                                                                            P              uV                 


 


QS11_1. The bulb helps     7.84  7.48  7.89  7.80  7.93  7.54  8.00     7.70     8.00    7.95    7.65    7.72     8.15     7.61       -    6.64    7.41    8.13    8.35    8.27    7.76    7.12 


save energy                               B                                                                          n                                       Pq      pQ      UV                 


 


QS11_2. The price of the   7.50  7.33  7.52  7.43  7.58  7.66  7.40     7.42     7.59    7.36    7.88    7.35     7.33     7.45       -    8.17    7.59    7.03    7.72    7.38    7.59    7.02 


bulb                                                                                                J                                         R       R               R                         


 


QS11_6. The bulb is        7.22  6.67  7.30  6.87  7.11  7.45  7.27     7.17     7.29    7.26    7.02    7.42     7.44     7.02       -    5.52    7.10    7.69    7.17    7.19    7.29    6.64 


environmentally friendly                  B                 d                                                                                         P      Ps       p                         


 


QS11_7. Having prior       6.34  6.54  6.32  6.79  6.37  6.49  6.06     6.69     5.93    6.19    6.75    6.24     6.01     6.47       -    5.55    5.61    6.43    5.92    6.51    6.27    6.51 


experience with the type                        G           g              I                        J                         m                              qs                                 


of bulb I purchase        


 


QS11_8. The bulb is        4.45  4.15  4.50  4.02  4.39  4.79  4.45     4.76     4.10    4.24    4.70    4.93     4.17     4.41       -    2.64    4.76    4.00    4.47    4.99    4.22    4.83 


dimmable                                  b                 D              I                        J       J                                        PR       P       P       U               u 


 


QS11_11. My friends or     3.86  3.92  3.85  4.18  3.88  3.49  3.93     3.81     3.91    3.64    3.75    5.02     3.81     3.32       -    2.71    3.42    3.63    3.73    3.80    3.86    4.08 


family recommend the                            F                 f                                        JK        N                                                                          


bulb I purchase           


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                     Summary of Frequencies: QS11_1 to QS11_11 Top 2 -  Importance in decision to purchase light bulbs? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


QS11_10. The bulb fits      681    80   601   109    86   179   307      372      309     400     184      96      225      162       -       9      68     175      80     167     468      46 


well in my light fixture  67.6% 61.9% 68.4% 61.9% 63.4% 68.8% 70.5%    67.7%    67.5%   66.5%   70.9%   66.3%    63.9%    69.2%           66.7%   64.5%   67.6%   67.6%   67.1%   68.3%   62.9% 


 


QS11_4. The bulb lasts a    606    87   519   117    86   132   271      326      279     359     160      87      211      136       -       4      53     160      73     156     409      41 


long time before burning  60.2% 67.5% 59.1% 66.2% 63.8% 50.8% 62.1%    59.4%    61.0%   59.7%   61.4%   59.9%    59.9%    58.0%           28.9%   49.8%   61.7%   61.7%   62.9%   59.6%   55.8% 


out                                             F     f           F                                                                                           P       P                         


 


QS11_9. The quality of      597    88   509    96    88   151   262      343      254     362     168      67      213      138       -       7      59     151      71     155     393      50 


the light from the bulb   59.3% 68.1% 58.0% 54.3% 65.3% 58.4% 60.0%    62.4%    55.5%   60.2%   64.4%   46.4%    60.5%    58.7%           51.2%   55.3%   58.5%   60.0%   62.3%   57.3%   68.2% 


                                    c                                                       L       L                                                                                           


 


QS11_3. The bulb helps      550    61   489   109    72   139   230      284      267     321     150      79      191      122       -       5      53     144      67     146     370      35 


lower energy bills        54.6% 47.7% 55.7% 61.7% 53.1% 53.6% 52.9%    51.6%    58.2%   53.4%   57.8%   54.2%    54.2%    52.0%           35.7%   49.6%   55.6%   57.1%   58.8%   53.9%   47.5% 


 


QS11_1. The bulb helps      526    62   464    89    75   131   231      284      242     317     134      76      181      126       -       5      45     143      64     140     352      34 


save energy               52.3% 48.5% 52.8% 50.5% 55.6% 50.5% 53.0%    51.8%    52.9%   52.7%   51.5%   52.1%    51.4%    53.8%           37.1%   42.1%   55.4%   54.4%   56.4%   51.4%   46.6% 


                                                                                                                                                              q                                 


 


QS11_5. The quality of      500    68   431    89    64   115   231      288      211     302     120      77      167      125       -       7      56     124      64     133     334      33 


the bulb                  49.6% 53.0% 49.1% 50.1% 47.7% 44.4% 53.1%    52.5%    46.2%   50.2%   46.2%   53.1%    47.5%    53.5%           49.4%   53.0%   47.9%   54.3%   53.4%   48.7%   44.9% 


                                                                  f                                                                                                                             


 


QS11_6. The bulb is         446    48   398    66    60   129   191      240      206     257     112      77      152       98       -       4      42     125      48     103     313      30 


environmentally friendly  44.3% 36.9% 45.3% 37.2% 44.1% 49.7% 43.9%    43.7%    45.0%   42.7%   43.0%   53.0%    43.1%    42.0%           27.3%   39.5%   48.3%   40.4%   41.5%   45.6%   40.7% 


                                                            d                                               j                                                                                   


 


QS11_2. The price of the    379    51   328    70    55   105   149      214      165     199     117      63      102       91       -       7      44      73      41      72     276      30 


bulb                      37.6% 39.5% 37.3% 39.6% 40.9% 40.4% 34.1%    39.0%    36.0%   33.0%   44.9%   43.7%    28.9%    38.6%           46.1%   41.0%   28.0%   35.1%   29.0%   40.3%   41.7% 


                                                                                                    J       j                 m                       r                               T         


 


QS11_7. Having prior        264    35   228    53    38    74    98      173       91     134      87      42       65       65       -       2      22      56      25      63     172      29 


experience with the type  26.2% 27.5% 26.0% 30.2% 28.0% 28.6% 22.5%    31.5%    19.8%   22.3%   33.6%   29.0%    18.4%    27.5%           15.4%   20.8%   21.6%   21.1%   25.2%   25.0%   40.1% 


of bulb I purchase                                                         I                        J                         m                                                              tU 


 


QS11_8. The bulb is         130    17   113    20    19    45    46       81       49      63      38      29       29       34       -       0      17      23      13      38      83       9 


dimmable                  12.9% 13.2% 12.9% 11.3% 14.2% 17.3% 10.6%    14.8%    10.7%   10.5%   14.6%   19.8%     8.3%    14.6%            2.7%   16.1%    9.0%   11.3%   15.2%   12.2%   12.1% 


                                                            g                                               j                                         p                                         


 


QS11_11. My friends or       80    14    66    12    11    21    36       52       27      30      25      25       17       11       -       0       4      13       6      21      53       6 


family recommend the       7.9% 10.8%  7.5%  6.7%  8.3%  7.9%  8.2%     9.5%     6.0%    5.1%    9.5%   16.9%     4.8%     4.6%            2.7%    3.7%    5.0%    5.4%    8.3%    7.7%    8.0% 


bulb I purchase                                                                                             J                                                                                   


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                    Summary of Frequencies: QS11_1 to QS11_11 Bottom 2 - Importance in decision to purchase light bulbs? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


QS11_11. My friends or      461    55   405    79    63   136   183      269      192     280     131      49      152      123       -      10      54     120      54     118     313      29 


family recommend the      45.8% 43.0% 46.2% 44.6% 46.8% 52.4% 41.9%    48.9%    42.0%   46.6%   50.4%   34.0%    43.2%    52.3%           70.1%   50.9%   46.2%   45.9%   47.5%   45.7%   40.4% 


bulb I purchase                                             G                               L       L                                        rs                                                 


 


QS11_8. The bulb is         346    54   292    67    57    79   143      181      165     216      85      45      125       81       -       9      32     100      40      61     259      26 


dimmable                  34.4% 42.1% 33.3% 38.0% 42.3% 30.5% 32.8%    32.9%    36.1%   35.9%   32.6%   31.2%    35.5%    34.7%           62.2%   30.5%   38.8%   34.0%   24.7%   37.8%   35.0% 


                                    c                                                                                                       QrS                                       T         


 


QS11_7. Having prior        146    16   130    17    21    32    76       77       70      90      33      24       51       35       -       4      23      28      27      26     105      15 


experience with the type  14.5% 12.4% 14.8%  9.4% 15.5% 12.5% 17.5%    13.9%    15.2%   15.0%   12.6%   16.2%    14.6%    14.8%           27.5%   21.5%   10.8%   22.6%   10.4%   15.4%   20.7% 


of bulb I purchase                                                d                                                                                   r               R                       t 


 


QS11_6. The bulb is         105    17    88    23    13    27    43       65       40      57      31      18       25       28       -       3      10      15      14      22      71      13 


environmentally friendly  10.5% 13.1% 10.1% 12.9%  9.5% 10.3%  9.8%    11.9%     8.7%    9.4%   11.7%   12.4%     7.0%    12.1%           23.9%    9.9%    5.7%   11.5%    8.8%   10.3%   17.6% 


                                                                                                                                              r                                               t 


 


QS11_1. The bulb helps       79    10    68    14     7    33    24       54       25      43      24      12       12       30       -       2      11      14       4      12      58       9 


save energy                7.8%  8.0%  7.8%  8.2%  5.3% 12.7%  5.5%     9.8%     5.4%    7.1%    9.2%    8.3%     3.4%    12.6%           13.6%   10.6%    5.5%    3.2%    4.6%    8.4%   12.9% 


                                                           eG              i                                                  M                       s                                         


 


QS11_3. The bulb helps       67    10    57    13     5    21    28       46       21      38      18      11       16       21       -       3       6      11       5       8      52       7 


lower energy bills         6.6%  7.6%  6.5%  7.3%  3.7%  7.9%  6.5%     8.3%     4.6%    6.3%    6.9%    7.4%     4.6%     9.2%           21.7%    6.0%    4.1%    4.2%    3.4%    7.6%    9.0% 


                                                                           i                                                                 rs                                       t         


 


QS11_10. The bulb fits       47    10    38     9     7    15    17       25       22      26      11      11       12       14       -       1       2      10       8       6      36       6 


well in my light fixture   4.7%  7.5%  4.3%  5.3%  5.2%  5.6%  3.8%     4.6%     4.9%    4.4%    4.1%    7.4%     3.5%     5.9%            7.8%    1.6%    3.9%    7.0%    2.6%    5.2%    7.6% 


 


QS11_2. The price of the     39     6    34     5     5     9    20       30        9      18       8      13        6       10       -       1       6       6       2       3      27       9 


bulb                       3.9%  4.3%  3.8%  2.9%  4.0%  3.4%  4.6%     5.5%     1.9%    3.0%    3.2%    9.0%     1.7%     4.2%            7.2%    5.8%    2.2%    1.5%    1.2%    3.9%   12.7% 


                                                                           I                                j                                                                         t      TU 


 


QS11_5. The quality of       33     6    28     4     2    14    13       20       13      10       8      16        3        7       -       1       -       6       2       4      24       6 


the bulb                   3.3%  4.3%  3.2%  2.0%  1.8%  5.5%  3.0%     3.6%     2.9%    1.6%    3.1%   10.7%     0.9%     2.8%            6.3%            2.1%    1.7%    1.5%    3.5%    7.6% 


                                                                                                           JK                                                                                   


 


QS11_9. The quality of       23     7    16     4     5     9     6       13       10       9       8       6        3        6       -       1       -       7       1       1      20       2 


the light from the bulb    2.3%  5.5%  1.8%  2.2%  3.4%  3.3%  1.3%     2.3%     2.3%    1.4%    3.1%    4.4%     0.7%     2.6%            6.3%            2.5%    0.7%    0.4%    2.9%    2.8% 


                                    c                                                                                                                                                 T         


 


QS11_4. The bulb lasts a     23     7    16     2     6     9     5       16        7       8       5       9        3        4       -       3       -       4       1       2      19       2 


long time before burning   2.3%  5.2%  1.8%  1.4%  4.3%  3.6%  1.2%     2.8%     1.6%    1.4%    2.0%    6.4%     0.9%     1.9%           19.3%            1.4%    0.7%    0.8%    2.7%    3.0% 


out                                                                                                                                          rs                                                 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                    A1. Have you ever heard of compact fluorescent light bulbs or CFLs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


Yes                         688    83   605   118    85   172   313      377      311     485     203       -      284      190       -      11      81     214      99     214     445      29 


                          68.3% 64.4% 68.9% 67.1% 62.7% 66.4% 71.8%    68.7%    67.9%   80.7%   78.0%            80.6%    80.8%           77.1%   76.7%   82.9%   83.7%   86.2%   64.9%   39.8% 


                                                                                                                                                                             UV       V         


 


No                          298    42   256    57    50    80   111      164      134     104      53     140       60       42       -       3      23      36      19      30     226      42 


                          29.6% 32.8% 29.1% 32.2% 36.7% 30.9% 25.6%    29.8%    29.4%   17.4%   20.5%   96.6%    17.0%    17.7%           22.9%   22.0%   14.1%   15.9%   12.1%   33.0%   57.4% 


                                                      g                                                    JK                                                                         T      TU 


 


Don't know                   21     4    17     1     1     7    12        8       12      12       4       5        8        4       -       -       1       8       0       4      14       2 


                           2.0%  2.8%  1.9%  0.7%  0.6%  2.7%  2.7%     1.5%     2.7%    2.0%    1.5%    3.4%     2.3%     1.5%                    1.3%    3.1%    0.3%    1.7%    2.1%    2.8% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


           A2. Compact fluorescent light bulbs, or CFLs, are small fluorescent bulbs that fit in regular light bulb sockets. The  


            most common CFLs look different than standard bulbs. They are often made out of thin tubes of glass bent into loops.  


                                                        Have you ever heard of them?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              319    46   273    58    50    87   123      172      147     116      57     145       68       45       -       3      25      44      19      34     241      44 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            324   115   209    63    44    89   128      246       78     117      54     153       66       48       -       5      28      45      23      40     229      55 


 


Yes                         174    30   144    31    31    48    64       88       85     116      57       -       68       45       -       3      25      44      19      22     136      16 


                          54.5% 64.8% 52.7% 52.6% 60.8% 55.4% 52.1%    51.2%    58.2%  100.0%  100.0%           100.0%   100.0%          100.0%  100.0%  100.0%  100.0%   65.0%   56.4%   35.8% 


                                                                                                                                                                              V       V         


 


No                          135    15   119    27    20    35    54       77       57       -       -     135        -        -       -       -       -       -       -      12      96      27 


                          42.3% 33.8% 43.7% 45.7% 39.2% 39.9% 43.7%    45.0%    39.2%                   92.9%                                                             34.1%   40.1%   60.8% 


                                                                                                                                                                                             TU 


 


Don't know                   10     1    10     1     -     4     5        7        4       -       -      10        -        -       -       -       -       -       -       0       9       1 


                           3.3%  1.5%  3.6%  1.7%        4.7%  4.3%     3.8%     2.6%                    7.1%                                                              0.9%    3.6%    3.4% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                    A1-A2. Aware of or purchase compact fluorescent light bulbs or CFLs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


Unaided Aware               688    83   605   118    85   172   313      377      311     485     203       -      284      190       -      11      81     214      99     214     445      29 


                          68.3% 64.4% 68.9% 67.1% 62.7% 66.4% 71.8%    68.7%    67.9%   80.7%   78.0%            80.6%    80.8%           77.1%   76.7%   82.9%   83.7%   86.2%   64.9%   39.8% 


                                                                                                                                                                             UV       V         


 


Aided Aware                 174    30   144    31    31    48    64       88       85     116      57       -       68       45       -       3      25      44      19      22     136      16 


                          17.2% 23.0% 16.4% 17.3% 22.6% 18.6% 14.7%    16.0%    18.7%   19.3%   22.0%            19.4%    19.2%           22.9%   23.3%   17.1%   16.3%    9.0%   19.8%   21.6% 


                                                                                                                                                                                      T       t 


 


Not Aware                   145    16   129    28    20    39    59       84       61       -       -     145        -        -       -       -       -       -       -      12     105      28 


                          14.4% 12.5% 14.7% 15.6% 14.6% 15.0% 13.5%    15.3%    13.4%                  100.0%                                                              4.8%   15.3%   38.6% 


                                                                                                                                                                                      T      TU 


 


Purchaser                   602    75   527    94    91   142   274      340      262     602       -       -      352      235       -      14     106     259     118     193     383      26 


                          59.8% 58.1% 60.0% 53.1% 67.6% 54.8% 63.0%    61.9%    57.2%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%   77.7%   55.9%   35.2% 


                                                     df                                                                                                                      UV       V         


 


Aware Non-Purchaser         260    38   222    55    24    78   102      126      135       -     260       -        -        -       -       -       -       -       -      43     198      19 


                          25.8% 29.4% 25.3% 31.3% 17.8% 30.2% 23.5%    22.9%    29.4%          100.0%                                                                     17.5%   28.8%   26.1% 


                                                e           e                       h                                                                                                 T         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                   P0. Have you ever purchased any CFLs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              862   113   749   149   115   221   377      465      396     602     260       -      352      235       -      14     106     259     118     236     581      45 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%           100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            854   270   584   142   116   217   379      655      199     608     246       -      359      232       -      20     107     251     138     241     557      56 


 


Yes                         602    75   527    94    91   142   274      340      262     602       -       -      352      235       -      14     106     259     118     193     383      26 


                          69.8% 66.4% 70.3% 62.9% 79.2% 64.5% 72.8%    73.0%    66.1%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%   81.6%   66.0%   57.4% 


                                                     DF                                                                                                                      UV                 


 


No                          229    32   198    46    21    70    92      114      115       -     229       -        -        -       -       -       -       -       -      39     173      18 


                          26.6% 28.1% 26.4% 31.0% 18.5% 31.5% 24.5%    24.5%    29.0%           88.2%                                                                     16.3%   29.8%   39.9% 


                                                            e                                                                                                                         T       T 


 


Don't know                   31     6    25     9     3     9    10       11       19       -      31       -        -        -       -       -       -       -       -       5      25       1 


                           3.6%  5.6%  3.3%  6.1%  2.3%  4.0%  2.7%     2.4%     4.9%           11.8%                                                                      2.0%    4.3%    2.7% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                P0-Rebase. Have you ever purchased any CFLs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


Yes                         602    75   527    94    91   142   274      340      262     602       -       -      352      235       -      14     106     259     118     193     383      26 


                          59.8% 58.1% 60.0% 53.1% 67.6% 54.8% 63.0%    61.9%    57.2%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%   77.7%   55.9%   35.2% 


                                                     df                                                                                                                      UV       V         


 


No                          374    48   327    74    41   108   151      198      176       -     229     145        -        -       -       -       -       -       -      51     278      46 


                          37.2% 37.1% 37.2% 41.8% 30.4% 41.8% 34.7%    36.1%    38.5%           88.2%  100.0%                                                             20.4%   40.5%   63.1% 


                                                                                                            K                                                                         T      TU 


 


Don't know                   31     6    25     9     3     9    10       11       19       -      31       -        -        -       -       -       -       -       -       5      25       1 


                           3.1%  4.9%  2.8%  5.1%  2.0%  3.4%  2.4%     2.1%     4.3%           11.8%                                                                      1.9%    3.6%    1.7% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                        P3A. Do you currently have any CFLs installed in your home?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              602    75   527    94    91   142   274      340      262     602       -       -      352      235       -      14     106     259     118     193     383      26 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            608   188   420    95    82   152   279      474      134     608       -       -      359      232       -      20     107     251     138     202     368      38 


 


Yes                         511    62   450    79    73   132   228      297      214     511       -       -      330      169       -      14     106     259     118     169     324      18 


                          85.0% 82.2% 85.3% 83.9% 79.7% 92.5% 83.1%    87.4%    81.7%   85.0%                    93.6%    72.2%          100.0%  100.0%  100.0%  100.0%   87.4%   84.7%   70.9% 


                                                           EG                                                        N                                                        V       v         


 


No                           84    12    72    15    16     9    45       40       45      84       -       -       21       62       -       -       -       -       -      22      55       7 


                          14.0% 16.4% 13.7% 15.6% 17.5%  6.4% 16.3%    11.7%    17.0%   14.0%                     5.9%    26.5%                                           11.4%   14.3%   29.1% 


                                                      F           F                                                           M                                                              Tu 


 


Don't know                    6     1     5     0     3     1     2        2        3       6       -       -        1        3       -       -       -       -       -       2       3       - 


                           0.9%  1.2%  0.9%  0.3%  2.8%  0.8%  0.6%     0.7%     1.3%    0.9%                     0.4%     1.3%                                            1.1%    0.9%         


 


Refused                       1     0     0     0     -     0     -        1        -       1       -       -        0        -       -       -       -       -       -       0       0       - 


                           0.1%  0.2%  0.1%  0.1%        0.3%           0.2%             0.1%                     0.1%                                                     0.1%    0.1%         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                      P3B. How many CFLs are installed? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              511    62   450    79    73   132   228      297      214     511       -       -      330      169       -      14     106     259     118     169     324      18 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            531   164   367    80    72   137   242      421      110     531       -       -      340      177       -      20     107     251     138     184     315      32 


 


1                            14     4    10     1     2     7     4       11        3      14       -       -        3       11       -      14       -       -       -       3      11       0 


                           2.8%  6.4%  2.3%  1.4%  3.1%  5.4%  1.6%     3.8%     1.3%    2.8%                     0.8%     6.5%          100.0%                            1.9%    3.3%    1.2% 


                                                                                                                              M                                                                 


 


2                            26     3    23     4     2     5    15       11       15      26       -       -        7       19       -       -      26       -       -      10      14       2 


                           5.1%  5.6%  5.0%  5.4%  2.3%  3.8%  6.6%     3.8%     6.9%    5.1%                     2.2%    11.1%                   24.5%                    6.0%    4.3%    9.7% 


                                                                                                                              M                                                                 


 


3                            33     4    29     5     6     9    13       18       15      33       -       -       16       17       -       -      33       -       -       6      27       - 


                           6.4%  6.7%  6.4%  6.0%  8.8%  7.0%  5.5%     6.1%     6.9%    6.4%                     4.8%    10.1%                   31.0%                    3.6%    8.3%         


                                                                                                                              m                                                       t         


 


4                            47    11    36     7    15     6    19       22       25      47       -       -       29       16       -       -      47       -       -      15      31       1 


                           9.2% 18.6%  8.0%  9.2% 20.9%  4.7%  8.1%     7.4%    11.8%    9.2%                     8.8%     9.7%                   44.5%                    9.0%    9.5%    8.0% 


                                    C                FG                                                                                                                                         


 


5                            42     5    37     9     1    16    16       24       18      42       -       -       29       13       -       -       -      42       -      16      21       5 


                           8.2%  7.9%  8.3% 10.9%  1.7% 12.4%  7.1%     8.0%     8.6%    8.2%                     8.9%     7.6%                           16.3%            9.5%    6.5%   27.7% 


                                                            E                                                                                                                                TU 


 


6                            48     3    45     7     5    16    19       27       21      48       -       -       33       14       -       -       -      48       -      17      30       0 


                           9.3%  4.6% 10.0%  8.8%  7.3% 12.2%  8.5%     9.0%     9.8%    9.3%                    10.1%     8.5%                           18.5%           10.3%    9.3%    1.2% 


                                                                                                                                                                              v       v         


 


7                            19     1    19     4     4     3     8       14        5      19       -       -       13        3       -       -       -      19       -       9      10       1 


                           3.7%  1.0%  4.1%  5.0%  6.0%  2.5%  3.3%     4.7%     2.5%    3.7%                     4.1%     2.0%                            7.4%            5.3%    3.0%    3.7% 


 


8                            36     3    33     4     3    11    18       19       17      36       -       -       21       15       -       -       -      36       -       9      26       1 


                           7.0%  4.7%  7.3%  4.6%  4.2%  8.2%  8.0%     6.3%     8.0%    7.0%                     6.3%     8.6%                           13.8%            5.6%    7.9%    3.7% 


 


9                             1     -     1     -     -     1     -        1        -       1       -       -        -        1       -       -       -       1       -       -       1       - 


                           0.2%        0.2%              0.8%           0.4%             0.2%                              0.6%                            0.4%                    0.3%         


 


10                           68     7    61    14     2    25    27       39       30      68       -       -       54       13       -       -       -      68       -      21      43       4 


                          13.3% 11.5% 13.6% 18.1%  2.4% 18.9% 12.0%    13.0%    13.9%   13.3%                    16.2%     7.7%                           26.4%           12.6%   13.1%   23.9% 


                                                E           E     E                                                  N                                                                          


 


11                            3     -     3     1     -     2     0        3        -       3       -       -        3        -       -       -       -       3       -       1       2       - 


                           0.6%        0.6%  0.9%        1.4%  0.2%     1.0%             0.6%                     0.9%                                     1.1%            0.7%    0.6%         


 


12                           42     6    36     8     9     4    20       25       17      42       -       -       28       12       -       -       -      42       -      13      27       1 


                           8.1%  9.6%  7.9% 10.4% 12.7%  2.8%  9.0%     8.4%     7.8%    8.1%                     8.5%     7.3%                           16.1%            8.0%    8.4%    5.0% 


                                                      f           f                                                                                                                             


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                          (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                      P3B. How many CFLs are installed? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


13                            2     0     2     -     -     -     2        0        2       2       -       -        2        0       -       -       -       -       2       0       2       - 


                           0.4%  0.1%  0.5%                    0.9%       *%     1.0%    0.4%                     0.6%       *%                                    1.8%      *%    0.6%         


 


14                            4     1     4     0     -     0     4        4        -       4       -       -        2        2       -       -       -       -       4       1       3       - 


                           0.8%  0.9%  0.8%  0.4%        0.2%  1.6%     1.4%             0.8%                     0.7%     1.1%                                    3.5%    0.5%    1.0%         


 


15                           37     5    32     6     6    10    15       25       13      37       -       -       27        7       -       -       -       -      37      14      22       1 


                           7.2%  8.2%  7.1%  7.8%  8.2%  7.5%  6.6%     8.3%     5.9%    7.2%                     8.1%     4.3%                                   31.5%    8.3%    6.8%    5.0% 


 


16                            1     -     1     1     -     -     -        1        -       1       -       -        1        -       -       -       -       -       1       -       1       - 


                           0.1%        0.2%  0.9%                       0.2%             0.1%                     0.2%                                             0.6%            0.2%         


 


17                            0     -     0     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       -       0       - 


                           0.1%        0.1%                    0.2%     0.2%             0.1%                     0.1%                                             0.4%            0.2%         


 


18                            3     0     3     -     1     1     1        1        2       3       -       -        3        0       -       -       -       -       3       1       2       - 


                           0.6%  0.1%  0.7%        1.5%  0.9%  0.4%     0.3%     1.0%    0.6%                     1.0%       *%                                    2.8%    0.7%    0.6%         


 


20                           37     3    34     2     7    11    16       23       14      37       -       -       26       11       -       -       -       -      37      12      25       - 


                           7.2%  5.1%  7.5%  3.1%  9.4%  8.7%  7.1%     7.7%     6.6%    7.2%                     8.0%     6.3%                                   31.4%    7.1%    7.7%         


 


21                            0     0     -     -     -     0     -        0        -       0       -       -        -        0       -       -       -       -       0       0       -       - 


                             *%  0.4%                    0.2%           0.1%               *%                              0.1%                                    0.2%    0.1%                 


 


22                            1     0     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       1       1       0       - 


                           0.2%  0.1%  0.2%                    0.4%     0.3%             0.2%                     0.3%                                             0.9%    0.6%      *%         


 


23                            1     0     0     -     -     -     1        1        -       1       -       -        0        0       -       -       -       -       1       -       1       - 


                           0.1%  0.4%  0.1%                    0.3%     0.2%             0.1%                     0.1%     0.2%                                    0.5%            0.2%         


 


24                            3     1     2     0     -     0     3        3        -       3       -       -        2        1       -       -       -       -       3       2       1       - 


                           0.6%  1.4%  0.5%  0.4%        0.2%  1.2%     1.1%             0.6%                     0.7%     0.6%                                    2.7%    1.3%    0.3%         


 


25                            7     1     7     1     3     1     2        4        3       7       -       -        6        1       -       -       -       -       7       1       6       0 


                           1.5%  1.1%  1.5%  1.3%  4.5%  0.8%  0.9%     1.4%     1.5%    1.5%                     1.8%     0.9%                                    6.3%    0.9%    1.8%    1.5% 


 


28                            0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       -       0       - 


                             *%  0.1%                            *%       *%               *%                       *%                                             0.1%              *%         


 


30                           12     2    10     1     5     -     5        6        6      12       -       -        8        3       -       -       -       -      12       7       5       - 


                           2.3%  2.8%  2.2%  1.8%  6.6%        2.3%     2.0%     2.6%    2.3%                     2.6%     1.9%                                    9.8%    4.2%    1.4%         


 


32                            0     -     0     -     -     -     0        -        0       0       -       -        0        -       -       -       -       -       0       0       -       - 


                           0.1%        0.1%                    0.2%              0.2%    0.1%                     0.1%                                             0.4%    0.3%                 


 


35                            0     0     -     0     -     -     -        0        -       0       -       -        0        -       -       -       -       -       0       0       -       - 


                           0.1%  0.5%        0.4%                       0.1%             0.1%                     0.1%                                             0.3%    0.2%                 


 


38                            2     -     2     -     -     -     2        -        2       2       -       -        -        2       -       -       -       -       2       -       2       - 


                           0.4%        0.5%                    0.9%              1.0%    0.4%                              1.2%                                    1.7%            0.6%         


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                          (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                      P3B. How many CFLs are installed? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


40                            3     1     2     3     -     -     0        3        -       3       -       -        3        -       -       -       -       -       3       0       3       - 


                           0.5%  1.0%  0.5%  3.3%              0.1%     0.9%             0.5%                     0.9%                                             2.4%    0.1%    0.8%         


 


45                            0     0     -     -     0     -     -        0        -       0       -       -        0        -       -       -       -       -       0       -       0       - 


                             *%  0.3%              0.2%                 0.1%               *%                       *%                                             0.1%            0.1%         


 


50                            2     -     2     -     -     -     2        -        2       2       -       -        2        -       -       -       -       -       2       -       2       - 


                           0.4%        0.5%                    0.9%              1.0%    0.4%                     0.6%                                             1.7%            0.6%         


 


67                            1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       -       -       1       1       -       - 


                           0.2%        0.2%                    0.4%     0.3%             0.2%                              0.6%                                    0.8%    0.6%                 


 


Don't know                   14     1    14     -     -     2    13       11        3      14       -       -        9        5       -       -       -       -       -       5       8       2 


                           2.8%  1.1%  3.1%              1.4%  5.6%     3.7%     1.6%    2.8%                     2.6%     2.9%                                            2.8%    2.5%    9.4% 


                                                                  f                                                                                                                             


 


Mean                      10.06  9.40 10.15  9.99 10.84  8.63 10.69    10.29     9.75   10.06       -       -    10.85     8.56       -    1.00    3.20    8.28   21.27   10.49    9.98    7.35 


                                                                  F                                                  N                                P      PQ     PQR       v       v         


Standard Deviation         8.00  8.00  8.01  8.07  8.41  5.48  9.00     7.93     8.11    8.00                     7.75     8.47            0.00    0.81    2.44    8.49    8.46    7.89    4.35 


Standard Error             0.47  1.16  0.51  1.26  1.38  0.67  0.74     0.48     0.91    0.47                     0.57     0.86            0.00    0.11    0.20    0.94    0.81    0.61    0.99 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                  P3B-Rebase. How many CFLs are installed? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


1                            14     4    10     1     2     7     4       11        3      14       -       -        3       11       -      14       -       -       -       3      11       0 


                           1.4%  3.1%  1.2%  0.6%  1.7%  2.7%  0.9%     2.1%     0.6%    2.4%                     0.7%     4.7%          100.0%                            1.3%    1.6%    0.3% 


                                                                                                                              m                                                                 


 


2                            26     3    23     4     2     5    15       11       15      26       -       -        7       19       -       -      26       -       -      10      14       2 


                           2.6%  2.7%  2.6%  2.4%  1.2%  1.9%  3.4%     2.0%     3.2%    4.3%                     2.0%     8.0%                   24.5%                    4.1%    2.0%    2.4% 


                                                                                                                              M                                                                 


 


3                            33     4    29     5     6     9    13       18       15      33       -       -       16       17       -       -      33       -       -       6      27       - 


                           3.3%  3.2%  3.3%  2.7%  4.8%  3.5%  2.9%     3.3%     3.2%    5.5%                     4.5%     7.3%                   31.0%                    2.5%    3.9%         


 


4                            47    11    36     7    15     6    19       22       25      47       -       -       29       16       -       -      47       -       -      15      31       1 


                           4.7%  8.9%  4.1%  4.1% 11.3%  2.4%  4.3%     4.0%     5.5%    7.9%                     8.3%     7.0%                   44.5%                    6.1%    4.5%    2.0% 


                                    c               dFG                                                                                                                                         


 


5                            42     5    37     9     1    16    16       24       18      42       -       -       29       13       -       -       -      42       -      16      21       5 


                           4.2%  3.8%  4.2%  4.8%  0.9%  6.3%  3.7%     4.3%     4.0%    7.0%                     8.3%     5.5%                           16.3%            6.5%    3.1%    6.9% 


                                                            e                                                                                                                 u                 


 


6                            48     3    45     7     5    16    19       27       21      48       -       -       33       14       -       -       -      48       -      17      30       0 


                           4.7%  2.2%  5.1%  3.9%  3.9%  6.2%  4.5%     4.9%     4.6%    7.9%                     9.4%     6.1%                           18.5%            7.0%    4.4%    0.3% 


                                                                                                                                                                              V       V         


 


7                            19     1    19     4     4     3     8       14        5      19       -       -       13        3       -       -       -      19       -       9      10       1 


                           1.9%  0.5%  2.1%  2.2%  3.2%  1.3%  1.7%     2.5%     1.1%    3.2%                     3.8%     1.5%                            7.4%            3.6%    1.4%    0.9% 


 


8                            36     3    33     4     3    11    18       19       17      36       -       -       21       15       -       -       -      36       -       9      26       1 


                           3.6%  2.2%  3.7%  2.1%  2.2%  4.2%  4.2%     3.4%     3.8%    5.9%                     5.9%     6.2%                           13.8%            3.8%    3.7%    0.9% 


 


9                             1     -     1     -     -     1     -        1        -       1       -       -        -        1       -       -       -       1       -       -       1       - 


                           0.1%        0.1%              0.4%           0.2%             0.2%                              0.5%                            0.4%                    0.2%         


 


10                           68     7    61    14     2    25    27       39       30      68       -       -       54       13       -       -       -      68       -      21      43       4 


                           6.8%  5.5%  7.0%  8.0%  1.3%  9.6%  6.3%     7.0%     6.5%   11.3%                    15.2%     5.6%                           26.4%            8.6%    6.2%    6.0% 


                                                E           E     E                                                  N                                                                          


 


11                            3     -     3     1     -     2     0        3        -       3       -       -        3        -       -       -       -       3       -       1       2       - 


                           0.3%        0.3%  0.4%        0.7%  0.1%     0.5%             0.5%                     0.8%                                     1.1%            0.4%    0.3%         


 


12                           42     6    36     8     9     4    20       25       17      42       -       -       28       12       -       -       -      42       -      13      27       1 


                           4.1%  4.6%  4.1%  4.6%  6.8%  1.4%  4.7%     4.5%     3.7%    6.9%                     7.9%     5.2%                           16.1%            5.4%    4.0%    1.2% 


                                                      f           f                                                                                                                             


 


13                            2     0     2     -     -     -     2        0        2       2       -       -        2        0       -       -       -       -       2       0       2       - 


                           0.2%  0.1%  0.2%                    0.5%       *%     0.4%    0.4%                     0.6%       *%                                    1.8%      *%    0.3%         


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                  P3B-Rebase. How many CFLs are installed? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


14                            4     1     4     0     -     0     4        4        -       4       -       -        2        2       -       -       -       -       4       1       3       - 


                           0.4%  0.4%  0.4%  0.2%        0.1%  0.8%     0.7%             0.7%                     0.6%     0.8%                                    3.5%    0.3%    0.5%         


 


15                           37     5    32     6     6    10    15       25       13      37       -       -       27        7       -       -       -       -      37      14      22       1 


                           3.7%  3.9%  3.6%  3.5%  4.4%  3.8%  3.5%     4.5%     2.7%    6.2%                     7.6%     3.1%                                   31.5%    5.7%    3.2%    1.3% 


                                                                                                                     n                                                                          


 


16                            1     -     1     1     -     -     -        1        -       1       -       -        1        -       -       -       -       -       1       -       1       - 


                           0.1%        0.1%  0.4%                       0.1%             0.1%                     0.2%                                             0.6%            0.1%         


 


17                            0     -     0     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       -       0       - 


                             *%        0.1%                    0.1%     0.1%             0.1%                     0.1%                                             0.4%            0.1%         


 


18                            3     0     3     -     1     1     1        1        2       3       -       -        3        0       -       -       -       -       3       1       2       - 


                           0.3%  0.1%  0.4%        0.8%  0.4%  0.2%     0.2%     0.5%    0.5%                     0.9%       *%                                    2.8%    0.5%    0.3%         


 


20                           37     3    34     2     7    11    16       23       14      37       -       -       26       11       -       -       -       -      37      12      25       - 


                           3.7%  2.4%  3.8%  1.4%  5.1%  4.4%  3.7%     4.2%     3.1%    6.1%                     7.5%     4.5%                                   31.4%    4.8%    3.6%         


 


21                            0     0     -     -     -     0     -        0        -       0       -       -        -        0       -       -       -       -       0       0       -       - 


                             *%  0.2%                    0.1%             *%               *%                              0.1%                                    0.2%    0.1%                 


 


22                            1     0     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       1       1       0       - 


                           0.1%  0.1%  0.1%                    0.2%     0.2%             0.2%                     0.3%                                             0.9%    0.4%      *%         


 


23                            1     0     0     -     -     -     1        1        -       1       -       -        0        0       -       -       -       -       1       -       1       - 


                           0.1%  0.2%    *%                    0.1%     0.1%             0.1%                     0.1%     0.2%                                    0.5%            0.1%         


 


24                            3     1     2     0     -     0     3        3        -       3       -       -        2        1       -       -       -       -       3       2       1       - 


                           0.3%  0.6%  0.3%  0.2%        0.1%  0.6%     0.6%             0.5%                     0.6%     0.4%                                    2.7%    0.9%    0.1%         


 


25                            7     1     7     1     3     1     2        4        3       7       -       -        6        1       -       -       -       -       7       1       6       0 


                           0.7%  0.5%  0.8%  0.6%  2.4%  0.4%  0.5%     0.8%     0.7%    1.2%                     1.7%     0.6%                                    6.3%    0.6%    0.8%    0.4% 


 


28                            0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       -       0       - 


                             *%  0.1%                            *%       *%               *%                       *%                                             0.1%              *%         


 


30                           12     2    10     1     5     -     5        6        6      12       -       -        8        3       -       -       -       -      12       7       5       - 


                           1.1%  1.3%  1.1%  0.8%  3.6%        1.2%     1.1%     1.2%    1.9%                     2.4%     1.3%                                    9.8%    2.8%    0.7%         


                                                                                                                                                                              u                 


 


32                            0     -     0     -     -     -     0        -        0       0       -       -        0        -       -       -       -       -       0       0       -       - 


                             *%        0.1%                    0.1%              0.1%    0.1%                     0.1%                                             0.4%    0.2%                 


 


35                            0     0     -     0     -     -     -        0        -       0       -       -        0        -       -       -       -       -       0       0       -       - 


                             *%  0.2%        0.2%                       0.1%             0.1%                     0.1%                                             0.3%    0.1%                 


 


38                            2     -     2     -     -     -     2        -        2       2       -       -        -        2       -       -       -       -       2       -       2       - 


                           0.2%        0.2%                    0.5%              0.4%    0.3%                              0.9%                                    1.7%            0.3%         


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                  P3B-Rebase. How many CFLs are installed? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


40                            3     1     2     3     -     -     0        3        -       3       -       -        3        -       -       -       -       -       3       0       3       - 


                           0.3%  0.5%  0.3%  1.5%              0.1%     0.5%             0.5%                     0.8%                                             2.4%    0.1%    0.4%         


 


45                            0     0     -     -     0     -     -        0        -       0       -       -        0        -       -       -       -       -       0       -       0       - 


                             *%  0.1%              0.1%                   *%               *%                       *%                                             0.1%              *%         


 


50                            2     -     2     -     -     -     2        -        2       2       -       -        2        -       -       -       -       -       2       -       2       - 


                           0.2%        0.2%                    0.5%              0.4%    0.3%                     0.6%                                             1.7%            0.3%         


 


67                            1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       -       -       1       1       -       - 


                           0.1%        0.1%                    0.2%     0.2%             0.2%                              0.4%                                    0.8%    0.4%                 


 


None                        496    67   429    98    62   128   208      252      244      91     260     145       23       65       -       -       -       -       -      80     361      55 


                          49.2% 52.2% 48.8% 55.5% 46.1% 49.3% 47.7%    45.9%    53.2%   15.0%  100.0%  100.0%     6.4%    27.8%                                           32.1%   52.7%   75.0% 


                                                                                    h               J       J                 M                                                       T      TU 


 


Don't know                   14     1    14     -     -     2    13       11        3      14       -       -        9        5       -       -       -       -       -       5       8       2 


                           1.4%  0.5%  1.6%              0.7%  2.9%     2.0%     0.8%    2.4%                     2.4%     2.1%                                            1.9%    1.2%    2.3% 


                                                                  f                                                                                                                             


 


Mean                       5.04  4.46  5.12  4.45  5.84  4.35  5.44     5.47     4.52    8.51    0.00    0.00    10.14     6.12       -    1.00    3.20    8.28   21.27    7.06    4.66    1.70 


                                                                                           KL                        N                                P      PQ     PQR      UV       V         


Standard Deviation         7.57  7.23  7.62  7.32  8.21  5.81  8.35     7.73     7.36    8.21    0.00    0.00     7.96     8.14            0.00    0.81    2.44    8.49    8.51    7.34    3.73 


Standard Error             0.33  0.73  0.36  0.80  1.01  0.50  0.52     0.35     0.57    0.45    0.00    0.00     0.57     0.72            0.00    0.11    0.20    0.94    0.68    0.40    0.53 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                            P3C.  Of the [P3b] CFLs you have installed, how many are the spiral or twisty shape?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              497    61   436    79    73   130   215      286      211     497       -       -      321      164       -      14     106     259     118     164     316      17 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            516   161   355    80    72   135   229      408      108     516       -       -      331      172       -      20     107     251     138     178     308      30 


 


0                            17     3    14     0     3     6     8        9        8      17       -       -        6       11       -       1      12       1       3      10       7       - 


                           3.4%  4.3%  3.3%  0.5%  3.6%  5.0%  3.5%     3.2%     3.8%    3.4%                     1.8%     6.9%            6.9%   11.0%    0.6%    2.5%    6.0%    2.3%         


                                                                                                                              M                      RS                       u                 


 


1                            13     3    10     1     2     6     4       11        2      13       -       -        2       11       -      13       -       -       0       3      10       0 


                           2.7%  5.6%  2.3%  1.4%  3.1%  4.7%  1.8%     3.8%     1.1%    2.7%                     0.7%     6.4%           93.1%                    0.1%    1.7%    3.2%    1.3% 


                                                                                                                              M               S                                                 


 


2                            41     5    36     4     7     8    22       23       18      41       -       -       21       20       -       -      29      12       0      12      27       2 


                           8.2%  7.4%  8.3%  5.4%  9.1%  6.2% 10.1%     7.9%     8.6%    8.2%                     6.4%    12.2%                   26.9%    4.6%    0.2%    7.4%    8.5%   10.7% 


                                                                                                                                                     RS       S                                 


 


3                            40     9    30     6     9     9    15       20       20      40       -       -       22       17       -       -      33       7       -      11      29       - 


                           8.0% 15.4%  7.0%  7.9% 12.3%  7.1%  7.2%     6.9%     9.6%    8.0%                     7.0%    10.4%                   31.0%    2.7%            6.6%    9.2%         


                                    C                                                                                                                 R                                         


 


4                            47     5    42     8     6    10    23       27       20      47       -       -       22       24       -       -      33      12       2      17      28       2 


                           9.4%  8.3%  9.6% 10.1%  8.5%  7.3% 10.8%     9.5%     9.4%    9.4%                     6.7%    14.4%                   30.9%    4.6%    1.8%   10.5%    8.7%   12.9% 


                                                                                                                              m                      RS                                         


 


5                            49     5    44     8     1    17    23       31       18      49       -       -       34       15       -       -       -      48       1      20      24       6 


                           9.9%  8.0% 10.1% 10.0%  1.7% 13.3% 10.5%    10.7%     8.8%    9.9%                    10.6%     9.2%                           18.6%    0.8%   11.9%    7.6%   33.5% 


                                                            E     E                                                                                           S                              TU 


 


6                            47     3    44     6    10    12    18       25       22      47       -       -       37        9       -       -       -      46       0      14      32       0 


                           9.4%  4.2% 10.1%  8.0% 13.3%  9.5%  8.5%     8.6%    10.4%    9.4%                    11.6%     5.6%                           17.8%    0.4%    8.5%   10.2%    1.3% 


                                                                                                                     n                                        S                       v         


 


7                            19     1    18     4     4     4     7       14        5      19       -       -       14        3       -       -       -      19       0       9       9       1 


                           3.9%  1.3%  4.2%  5.0%  6.0%  3.0%  3.3%     4.9%     2.5%    3.9%                     4.2%     2.1%                            7.3%    0.3%    5.7%    2.9%    4.1% 


                                                                                                                                                              S                                 


 


8                            36     4    32     9     1    12    15       17       19      36       -       -       19       17       -       -       -      34       1      10      25       1 


                           7.2%  6.0%  7.4% 10.9%  1.2%  9.0%  6.8%     6.0%     8.9%    7.2%                     5.9%    10.2%                           13.2%    1.2%    6.1%    7.8%    6.0% 


                                                                                                                                                              S                                 


 


9                             3     0     3     -     1     1     1        2        1       3       -       -        2        1       -       -       -       2       2       2       2       - 


                           0.7%  0.5%  0.7%        1.8%  1.1%  0.3%     0.8%     0.5%    0.7%                     0.6%     0.8%                            0.7%    1.4%    1.0%    0.6%         


 


10                           57     7    50    13     2    21    21       27       30      57       -       -       46       10       -       -       -      53       4      14      40       3 


                          11.4% 11.7% 11.4% 16.7%  2.1% 16.1%  9.9%     9.5%    14.1%   11.4%                    14.2%     5.8%                           20.5%    3.2%    8.4%   12.6%   19.3% 


                                                E           E     E                                                  N                                        S                                 


 


11                            3     0     3     1     -     1     1        3        -       3       -       -        3        -       -       -       -       2       2       0       3       - 


                           0.7%  0.4%  0.7%  0.9%        1.1%  0.6%     1.2%             0.7%                     1.1%                                     0.7%    1.3%    0.2%    0.9%         


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                          (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                            P3C.  Of the [P3b] CFLs you have installed, how many are the spiral or twisty shape?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


12                           21     5    16     4     7     2     8       18        4      21       -       -       16        4       -       -       -      21       0       8      13       1 


                           4.3%  8.5%  3.7%  5.3%  9.4%  1.7%  3.8%     6.2%     1.8%    4.3%                     4.9%     2.6%                            8.1%    0.4%    4.7%    4.1%    5.5% 


                                                                           i                                                                                  S                                 


 


13                            3     0     3     -     1     -     2        1        2       3       -       -        3        0       -       -       -       -       3       0       3       - 


                           0.7%  0.1%  0.7%        1.5%        1.0%     0.4%     1.0%    0.7%                     1.0%       *%                                    2.8%      *%    1.0%         


 


14                            5     0     5     -     -     0     5        5        -       5       -       -        3        2       -       -       -       -       5       2       3       - 


                           1.0%  0.4%  1.1%              0.2%  2.2%     1.7%             1.0%                     1.0%     1.0%                                    4.2%    1.2%    1.0%         


 


15                           35     4    31     6     6     9    15       19       16      35       -       -       26        6       -       -       -       -      35      14      21       1 


                           7.1%  6.1%  7.2%  7.4%  8.3%  6.6%  6.8%     6.6%     7.6%    7.1%                     8.1%     3.8%                                   29.8%    8.4%    6.6%    3.7% 


 


16                            3     -     3     1     -     -     2        2        1       3       -       -        3        -       -       -       -       -       3       2       1       - 


                           0.6%        0.7%  0.9%              1.1%     0.6%     0.7%    0.6%                     0.9%                                             2.6%    1.4%    0.2%         


 


17                            0     0     -     -     -     0     -        0        -       0       -       -        0        -       -       -       -       -       0       0       -       - 


                             *%  0.4%                    0.2%           0.1%               *%                     0.1%                                             0.2%    0.1%                 


 


18                            4     1     3     -     2     1     1        3        1       4       -       -        4        0       -       -       -       -       4       1       3       - 


                           0.9%  1.8%  0.7%        2.6%  0.9%  0.5%     1.1%     0.5%    0.9%                     1.3%       *%                                    3.6%    0.9%    0.9%         


 


19                            2     -     2     -     1     -     1        2        -       2       -       -        1        1       -       -       -       -       2       -       2       - 


                           0.5%        0.5%        1.5%        0.6%     0.8%             0.5%                     0.4%     0.6%                                    2.0%            0.8%         


 


20                           24     3    22     2     4     9     9       14       10      24       -       -       18        7       -       -       -       -      24       6      19       - 


                           4.9%  4.5%  5.0%  3.1%  4.9%  7.0%  4.3%     4.9%     4.9%    4.9%                     5.5%     4.0%                                   20.7%    3.4%    5.9%         


 


22                            0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       -       0       - 


                             *%  0.1%                            *%       *%               *%                       *%                                             0.1%              *%         


 


23                            1     0     0     -     -     -     1        1        -       1       -       -        0        0       -       -       -       -       1       -       1       - 


                           0.1%  0.4%  0.1%                    0.3%     0.2%             0.1%                     0.1%     0.2%                                    0.5%            0.2%         


 


24                            1     0     1     0     -     -     1        1        -       1       -       -        1        -       -       -       -       -       1       1       0       - 


                           0.3%  0.5%  0.2%  0.4%              0.4%     0.4%             0.3%                     0.4%                                             1.1%    0.6%    0.1%         


 


25                           12     1    11     1     5     -     5        4        7      12       -       -        9        3       -       -       -       -      12       5       7       0 


                           2.3%  1.1%  2.5%  1.3%  7.0%        2.6%     1.5%     3.4%    2.3%                     2.7%     1.7%                                    9.8%    2.8%    2.1%    1.7% 


 


28                            0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       -       0       - 


                             *%  0.1%                            *%       *%               *%                       *%                                             0.1%              *%         


 


30                            5     1     4     1     1     -     3        2        3       5       -       -        4        0       -       -       -       -       5       1       3       - 


                           1.0%  1.0%  1.0%  1.3%  1.5%        1.2%     0.7%     1.3%    1.0%                     1.4%     0.2%                                    4.0%    0.8%    1.1%         


 


32                            0     -     0     -     -     -     0        -        0       0       -       -        0        -       -       -       -       -       0       0       -       - 


                           0.1%        0.1%                    0.2%              0.2%    0.1%                     0.2%                                             0.4%    0.3%                 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                          (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                            P3C.  Of the [P3b] CFLs you have installed, how many are the spiral or twisty shape?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


35                            1     1     -     0     -     -     0        1        -       1       -       -        1        -       -       -       -       -       1       1       -       - 


                           0.1%  0.9%        0.4%              0.1%     0.2%             0.1%                     0.2%                                             0.5%    0.3%                 


 


38                            2     -     2     -     -     -     2        -        2       2       -       -        -        2       -       -       -       -       2       -       2       - 


                           0.4%        0.5%                    1.0%              1.0%    0.4%                              1.2%                                    1.7%            0.6%         


 


40                            3     0     2     3     -     -     -        3        -       3       -       -        3        -       -       -       -       -       3       -       3       - 


                           0.5%  0.6%  0.5%  3.3%                       0.9%             0.5%                     0.8%                                             2.2%            0.8%         


 


42                            0     0     -     -     0     -     -        0        -       0       -       -        0        -       -       -       -       -       0       -       0       - 


                             *%  0.3%              0.2%                 0.1%               *%                     0.1%                                             0.1%            0.1%         


 


Don't know                    2     0     2     -     0     -     2        2        -       2       -       -        0        1       -       -       0       2       -       2       -       - 


                           0.3%  0.3%  0.3%        0.2%        0.7%     0.6%             0.3%                     0.1%     0.6%                    0.2%    0.6%            1.0%                 


 


Mean                       8.57  8.26  8.61  9.48  9.35  7.48  8.62     8.55     8.59    8.57       -       -     9.53     6.62       -    0.93    2.71    7.13   17.90    8.19    8.85    6.82 


                                                                                                                     N                                P      PQ     PQR                         


Standard Deviation         6.96  7.43  6.90  8.01  7.70  5.25  7.15     6.89     7.08    6.96                     7.00     6.62            0.26    1.23    2.72    7.55    6.55    7.27    4.20 


Standard Error             0.41  1.08  0.44  1.25  1.26  0.64  0.59     0.42     0.79    0.41                     0.52     0.67            0.07    0.17    0.23    0.84    0.63    0.56    0.96 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                        P3C-Rebase.  Of the [P3b] CFLs you have installed, how many are the spiral or twisty shape?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


0/None                      527    71   457    98    65   136   228      272      255     122     260     145       37       82       -       1      12       1       3      94     377      56 


                          52.4% 54.8% 52.0% 55.7% 48.0% 52.5% 52.3%    49.6%    55.7%   20.3%  100.0%  100.0%    10.5%    34.7%            6.9%   11.0%    0.6%    2.5%   37.9%   54.9%   77.4% 


                                                                                                    J       J                 M                      RS                               T      TU 


 


1                            13     3    10     1     2     6     4       11        2      13       -       -        2       11       -      13       -       -       0       3      10       0 


                           1.3%  2.7%  1.1%  0.6%  1.7%  2.3%  0.9%     2.0%     0.5%    2.2%                     0.6%     4.5%           93.1%                    0.1%    1.1%    1.5%    0.3% 


                                                                                                                              m               S                                                 


 


2                            41     5    36     4     7     8    22       23       18      41       -       -       21       20       -       -      29      12       0      12      27       2 


                           4.0%  3.5%  4.1%  2.4%  4.9%  3.1%  5.0%     4.1%     4.0%    6.8%                     5.9%     8.5%                   26.9%    4.6%    0.2%    4.9%    3.9%    2.4% 


                                                                                                                                                     RS       S                                 


 


3                            40     9    30     6     9     9    15       20       20      40       -       -       22       17       -       -      33       7       -      11      29       - 


                           4.0%  7.3%  3.5%  3.5%  6.6%  3.6%  3.5%     3.6%     4.4%    6.6%                     6.4%     7.3%                   31.0%    2.7%            4.4%    4.2%         


                                    c                                                                                                                 R                                         


 


4                            47     5    42     8     6    10    23       27       20      47       -       -       22       24       -       -      33      12       2      17      28       2 


                           4.7%  3.9%  4.8%  4.5%  4.6%  3.7%  5.3%     4.9%     4.3%    7.8%                     6.1%    10.1%                   30.9%    4.6%    1.8%    6.9%    4.0%    2.9% 


                                                                                                                                                     RS                                         


 


5                            49     5    44     8     1    17    23       31       18      49       -       -       34       15       -       -       -      48       1      20      24       6 


                           4.9%  3.8%  5.0%  4.5%  0.9%  6.7%  5.2%     5.6%     4.0%    8.2%                     9.6%     6.5%                           18.6%    0.8%    7.9%    3.5%    7.6% 


                                                            E     e                                                                                           S               U                 


 


6                            47     3    44     6    10    12    18       25       22      47       -       -       37        9       -       -       -      46       0      14      32       0 


                           4.6%  2.0%  5.0%  3.5%  7.2%  4.8%  4.2%     4.5%     4.8%    7.7%                    10.6%     3.9%                           17.8%    0.4%    5.6%    4.7%    0.3% 


                                                                                                                     N                                        S               V       V         


 


7                            19     1    18     4     4     4     7       14        5      19       -       -       14        3       -       -       -      19       0       9       9       1 


                           1.9%  0.6%  2.1%  2.2%  3.2%  1.5%  1.6%     2.6%     1.1%    3.2%                     3.9%     1.5%                            7.3%    0.3%    3.8%    1.3%    0.9% 


                                                                                                                                                              S                                 


 


8                            36     4    32     9     1    12    15       17       19      36       -       -       19       17       -       -       -      34       1      10      25       1 


                           3.6%  2.8%  3.7%  4.8%  0.6%  4.5%  3.4%     3.1%     4.1%    5.9%                     5.4%     7.2%                           13.2%    1.2%    4.0%    3.6%    1.4% 


                                                                                                                                                              S                                 


 


9                             3     0     3     -     1     1     1        2        1       3       -       -        2        1       -       -       -       2       2       2       2       - 


                           0.3%  0.2%  0.4%        1.0%  0.6%  0.1%     0.4%     0.2%    0.6%                     0.6%     0.6%                            0.7%    1.4%    0.7%    0.3%         


 


10                           57     7    50    13     2    21    21       27       30      57       -       -       46       10       -       -       -      53       4      14      40       3 


                           5.6%  5.5%  5.7%  7.4%  1.1%  8.1%  4.9%     4.9%     6.5%    9.4%                    13.0%     4.1%                           20.5%    3.2%    5.6%    5.8%    4.4% 


                                                E           E     e                                                  N                                        S                                 


 


11                            3     0     3     1     -     1     1        3        -       3       -       -        3        -       -       -       -       2       2       0       3       - 


                           0.3%  0.2%  0.4%  0.4%        0.5%  0.3%     0.6%             0.6%                     1.0%                                     0.7%    1.3%    0.2%    0.4%         


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                       (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                        P3C-Rebase.  Of the [P3b] CFLs you have installed, how many are the spiral or twisty shape?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


12                           21     5    16     4     7     2     8       18        4      21       -       -       16        4       -       -       -      21       0       8      13       1 


                           2.1%  4.0%  1.8%  2.4%  5.1%  0.9%  1.9%     3.2%     0.8%    3.6%                     4.4%     1.8%                            8.1%    0.4%    3.1%    1.9%    1.2% 


                                                                           I                                                                                  S                                 


 


13                            3     0     3     -     1     -     2        1        2       3       -       -        3        0       -       -       -       -       3       0       3       - 


                           0.3%  0.1%  0.4%        0.8%        0.5%     0.2%     0.4%    0.5%                     0.9%       *%                                    2.8%      *%    0.5%         


 


14                            5     0     5     -     -     0     5        5        -       5       -       -        3        2       -       -       -       -       5       2       3       - 


                           0.5%  0.2%  0.5%              0.1%  1.1%     0.9%             0.8%                     0.9%     0.7%                                    4.2%    0.8%    0.4%         


 


15                           35     4    31     6     6     9    15       19       16      35       -       -       26        6       -       -       -       -      35      14      21       1 


                           3.5%  2.9%  3.6%  3.3%  4.5%  3.3%  3.4%     3.5%     3.5%    5.8%                     7.4%     2.6%                                   29.8%    5.5%    3.0%    0.8% 


                                                                                                                     N                                                        v                 


 


16                            3     -     3     1     -     -     2        2        1       3       -       -        3        -       -       -       -       -       3       2       1       - 


                           0.3%        0.3%  0.4%              0.5%     0.3%     0.3%    0.5%                     0.9%                                             2.6%    0.9%    0.1%         


 


17                            0     0     -     -     -     0     -        0        -       0       -       -        0        -       -       -       -       -       0       0       -       - 


                             *%  0.2%                    0.1%             *%               *%                     0.1%                                             0.2%    0.1%                 


 


18                            4     1     3     -     2     1     1        3        1       4       -       -        4        0       -       -       -       -       4       1       3       - 


                           0.4%  0.8%  0.4%        1.4%  0.4%  0.3%     0.6%     0.2%    0.7%                     1.2%       *%                                    3.6%    0.6%    0.4%         


 


19                            2     -     2     -     1     -     1        2        -       2       -       -        1        1       -       -       -       -       2       -       2       - 


                           0.2%        0.3%        0.8%        0.3%     0.4%             0.4%                     0.4%     0.4%                                    2.0%            0.3%         


 


20                           24     3    22     2     4     9     9       14       10      24       -       -       18        7       -       -       -       -      24       6      19       - 


                           2.4%  2.1%  2.5%  1.4%  2.6%  3.5%  2.1%     2.6%     2.2%    4.0%                     5.0%     2.8%                                   20.7%    2.2%    2.7%         


 


22                            0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       -       0       - 


                             *%  0.1%                            *%       *%               *%                       *%                                             0.1%              *%         


 


23                            1     0     0     -     -     -     1        1        -       1       -       -        0        0       -       -       -       -       1       -       1       - 


                           0.1%  0.2%    *%                    0.1%     0.1%             0.1%                     0.1%     0.2%                                    0.5%            0.1%         


 


24                            1     0     1     0     -     -     1        1        -       1       -       -        1        -       -       -       -       -       1       1       0       - 


                           0.1%  0.2%  0.1%  0.2%              0.2%     0.2%             0.2%                     0.4%                                             1.1%    0.4%      *%         


 


25                           12     1    11     1     5     -     5        4        7      12       -       -        9        3       -       -       -       -      12       5       7       0 


                           1.1%  0.5%  1.2%  0.6%  3.8%        1.3%     0.8%     1.6%    1.9%                     2.5%     1.2%                                    9.8%    1.9%    1.0%    0.4% 


                                                      d                                                                                                                                         


 


28                            0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       -       0       - 


                             *%  0.1%                            *%       *%               *%                       *%                                             0.1%              *%         


 


30                            5     1     4     1     1     -     3        2        3       5       -       -        4        0       -       -       -       -       5       1       3       - 


                           0.5%  0.5%  0.5%  0.6%  0.8%        0.6%     0.4%     0.6%    0.8%                     1.2%     0.2%                                    4.0%    0.5%    0.5%         


 


32                            0     -     0     -     -     -     0        -        0       0       -       -        0        -       -       -       -       -       0       0       -       - 


                             *%        0.1%                    0.1%              0.1%    0.1%                     0.1%                                             0.4%    0.2%                 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                       (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                        P3C-Rebase.  Of the [P3b] CFLs you have installed, how many are the spiral or twisty shape?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


35                            1     1     -     0     -     -     0        1        -       1       -       -        1        -       -       -       -       -       1       1       -       - 


                           0.1%  0.4%        0.2%              0.1%     0.1%             0.1%                     0.2%                                             0.5%    0.2%                 


 


38                            2     -     2     -     -     -     2        -        2       2       -       -        -        2       -       -       -       -       2       -       2       - 


                           0.2%        0.2%                    0.5%              0.4%    0.3%                              0.9%                                    1.7%            0.3%         


 


40                            3     0     2     3     -     -     -        3        -       3       -       -        3        -       -       -       -       -       3       -       3       - 


                           0.3%  0.3%  0.3%  1.5%                       0.5%             0.4%                     0.7%                                             2.2%            0.4%         


 


42                            0     0     -     -     0     -     -        0        -       0       -       -        0        -       -       -       -       -       0       -       0       - 


                             *%  0.1%              0.1%                   *%               *%                       *%                                             0.1%              *%         


 


Don't know                    2     0     2     -     0     -     2        2        -       2       -       -        0        1       -       -       0       2       -       2       -       - 


                           0.2%  0.1%  0.2%        0.1%        0.3%     0.3%             0.3%                       *%     0.4%                    0.2%    0.6%            0.7%                 


 


Mean                       4.22  3.90  4.26  4.22  5.03  3.74  4.25     4.44     3.95    7.07    0.00    0.00     8.68     4.63       -    0.93    2.71    7.13   17.90    5.39    4.08    1.54 


                                                                                           KL                        N                                P      PQ     PQR      UV       V         


Standard Deviation         6.50  6.55  6.49  7.12  7.32  5.27  6.62     6.55     6.43    7.11    0.00    0.00     7.21     6.31            0.26    1.23    2.72    7.55    6.59    6.62    3.48 


Standard Error             0.28  0.66  0.30  0.78  0.90  0.45  0.40     0.29     0.49    0.39    0.00    0.00     0.51     0.56            0.07    0.17    0.23    0.84    0.53    0.35    0.49 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 


                                                     Pacific Market Research - May 2014 







                                                                                                                          Table P3D Page 51 


 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                           P3D. How many of the [P3b] CFLs you have installed are shaped like regular light bulbs? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              134    19   116    10    31    25    68       81       53     134       -       -       86       48       -       1      28      67      39      63      70       1 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            139    41    98    15    24    33    67      115       24     139       -       -       97       40       -       2      20      67      50      71      65       3 


 


0                            28    10    18     4    11     5     9       16       13      28       -       -       16       12       -       1       8      11       8       7      20       0 


                          21.1% 55.0% 15.6% 38.9% 34.2% 19.1% 13.2%    19.2%    24.0%   21.1%                    18.4%    26.3%          100.0%   30.1%   16.5%   20.4%   11.8%   29.1%   33.3% 


                                    C           g     g                                                                                     QRS                                       t         


 


1                            11     1    10     1     4     1     4       10        1      11       -       -        7        3       -       -       5       3       3       3       8       - 


                           7.9%  3.5%  8.6% 13.9% 12.4%  5.2%  5.9%    11.8%     1.8%    7.9%                     8.7%     6.5%                   16.3%    4.0%    8.6%    4.2%   11.3%         


                                                                           i                                                                                                                    


 


2                            31     3    28     2     7     8    14       17       14      31       -       -       22        9       -       -      12      15       3      18      13       - 


                          23.0% 15.6% 24.2% 18.9% 21.3% 32.5% 20.9%    20.4%    27.0%   23.0%                    25.2%    19.5%                   43.9%   22.8%    9.0%   28.0%   19.0%         


                                                                                                                                                      S                                         


 


3                            11     0    11     -     -     2    10        7        4      11       -       -        6        6       -       -       1       7       3      11       0       - 


                           8.4%  1.2%  9.6%              6.2% 14.4%     8.8%     7.9%    8.4%                     6.5%    11.7%                    5.0%   10.1%    8.2%   17.5%    0.6%         


                                                                                                                                                                              U                 


 


4                             9     0     8     -     1     1     6        6        3       9       -       -        3        5       -       -       1       6       1       2       6       - 


                           6.4%  1.2%  7.3%        3.6%  4.4%  9.4%     7.1%     5.5%    6.4%                     4.0%    11.0%                    4.1%    9.5%    3.0%    4.0%    8.8%         


 


5                            12     1    11     0     3     3     6        7        5      12       -       -       10        2       -       -       -       5       7       8       5       - 


                           9.1%  6.9%  9.4%  3.8% 10.5% 11.6%  8.2%     8.3%    10.2%    9.1%                    11.9%     4.0%                            7.6%   18.4%   12.0%    6.6%         


 


6                            12     1    11     1     2     -     8        5        6      12       -       -        7        5       -       -       -      12       0       5       6       1 


                           8.9%  4.0%  9.7% 14.5%  7.0%       12.3%     6.7%    12.2%    8.9%                     7.7%    11.2%                           17.4%    0.8%    8.4%    8.5%   46.0% 


                                                                                                                                                              S                                 


 


7                             3     1     2     0     1     1     -        3        -       3       -       -        3        -       -       -       -       1       2       2       -       0 


                           2.0%  2.8%  1.9%  3.1%  4.3%  4.4%           3.4%             2.0%                     3.2%                                     1.6%    4.3%    3.9%           20.7% 


 


8                             4     -     4     -     -     -     4        1        3       4       -       -        4        -       -       -       -       4       -       1       3       - 


                           2.9%        3.3%                    5.7%     1.2%     5.5%    2.9%                     4.5%                                     5.8%            1.5%    4.2%         


 


9                             1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       1       -       -       1       - 


                           1.0%        1.2%                    2.0%     1.7%             1.0%                     1.6%                                     2.1%                    2.0%         


 


10                            5     1     4     0     1     2     1        5        -       5       -       -        2        2       -       -       -       1       4       2       3       - 


                           3.7%  7.3%  3.1%  3.8%  2.5%  9.6%  2.0%     6.1%             3.7%                     2.9%     5.2%                            1.6%    9.9%    2.8%    4.6%         


 


12                            0     -     0     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       -       0       - 


                           0.4%        0.4%                    0.7%     0.6%             0.4%                     0.6%                                             1.3%            0.7%         


 


15                            1     -     1     -     -     1     -        1        -       1       -       -        -        1       -       -       -       -       1       1       -       - 


                           0.7%        0.8%              3.6%           1.1%             0.7%                              1.9%                                    2.3%    1.4%                 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                          (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                           P3D. How many of the [P3b] CFLs you have installed are shaped like regular light bulbs? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


16                            1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       -       -       1       1       -       - 


                           0.7%        0.8%                    1.4%     1.2%             0.7%                              2.0%                                    2.5%    1.5%                 


 


20                            1     -     1     -     -     1     -        1        -       1       -       -        1        -       -       -       -       -       1       -       1       - 


                           0.7%        0.8%              3.6%           1.1%             0.7%                     1.0%                                             2.3%            1.3%         


 


25                            2     -     2     -     -     -     2        -        2       2       -       -        2        -       -       -       -       -       2       -       2       - 


                           1.5%        1.8%                    3.0%              3.9%    1.5%                     2.4%                                             5.3%            2.9%         


 


Don't know                    2     0     2     -     1     -     1        1        1       2       -       -        1        -       -       -       0       1       1       2       -       - 


                           1.4%  0.9%  1.5%        4.1%        0.8%     0.9%     2.1%    1.4%                     1.5%                             0.6%    0.8%    2.9%    3.0%                 


 


REFUSED                       0     0     -     0     -     -     -        0        -       0       -       -        -        0       -       -       -       -       0       -       0       - 


                           0.2%  1.7%        3.1%                       0.4%             0.2%                              0.6%                                    0.8%            0.4%         


 


Mean                       3.70  1.99  3.97  2.24  2.28  4.15  4.37     3.68     3.74    3.70       -       -     3.95     3.27       -    0.00    1.36    3.56    5.79    3.63    3.76    4.21 


                                          B                      dE                                                                                   P      PQ     PQR                         


Standard Deviation         4.31  3.12  4.42  2.94  2.60  4.81  4.74     3.87     4.96    4.31                     4.67     3.61            0.00    1.11    2.64    6.70    3.14    5.17    5.28 


Standard Error             0.50  1.17  0.54  1.27  0.78  1.09  0.73     0.44     1.19    0.50                     0.66     0.73            0.00    0.36    0.42    1.21    0.48    0.90    3.19 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                       P3D-Rebase. How many of the [P3b] CFLs you have installed are shaped like regular light bulbs? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


0/None                      900   120   780   171   115   239   376      483      417     495     260     145      282      199       -      14      87     203      86     192     636      72 


                          89.4% 93.5% 88.8% 96.6% 84.8% 92.1% 86.2%    87.9%    91.2%   82.2%  100.0%  100.0%    80.1%    84.6%          100.0%   81.8%   78.4%   73.0%   77.3%   92.8%   98.6% 


                                               EG           g                                       J       J                               QRS                                       T      TU 


 


1                            11     1    10     1     4     1     4       10        1      11       -       -        7        3       -       -       5       3       3       3       8       - 


                           1.0%  0.5%  1.1%  0.8%  2.9%  0.5%  0.9%     1.8%     0.2%    1.8%                     2.1%     1.3%                    4.3%    1.0%    2.8%    1.1%    1.2%         


                                                                           I                                                                                                                    


 


2                            31     3    28     2     7     8    14       17       14      31       -       -       22        9       -       -      12      15       3      18      13       - 


                           3.1%  2.2%  3.2%  1.0%  4.9%  3.2%  3.3%     3.0%     3.1%    5.1%                     6.1%     4.0%                   11.5%    5.9%    2.9%    7.1%    1.9%         


                                                                                                                                                      S                       U                 


 


3                            11     0    11     -     -     2    10        7        4      11       -       -        6        6       -       -       1       7       3      11       0       - 


                           1.1%  0.2%  1.3%              0.6%  2.2%     1.3%     0.9%    1.9%                     1.6%     2.4%                    1.3%    2.6%    2.7%    4.4%    0.1%         


                                                                                                                                                                              U                 


 


4                             9     0     8     -     1     1     6        6        3       9       -       -        3        5       -       -       1       6       1       2       6       - 


                           0.9%  0.2%  1.0%        0.8%  0.4%  1.5%     1.0%     0.6%    1.4%                     1.0%     2.2%                    1.1%    2.5%    1.0%    1.0%    0.9%         


 


5                            12     1    11     0     3     3     6        7        5      12       -       -       10        2       -       -       -       5       7       8       5       - 


                           1.2%  1.0%  1.2%  0.2%  2.4%  1.1%  1.3%     1.2%     1.2%    2.0%                     2.9%     0.8%                            2.0%    6.0%    3.0%    0.7%         


 


6                            12     1    11     1     2     -     8        5        6      12       -       -        7        5       -       -       -      12       0       5       6       1 


                           1.2%  0.6%  1.3%  0.8%  1.6%        1.9%     1.0%     1.4%    2.0%                     1.9%     2.3%                            4.5%    0.3%    2.1%    0.9%    0.9% 


                                                                                                                                                              S                                 


 


7                             3     1     2     0     1     1     -        3        -       3       -       -        3        -       -       -       -       1       2       2       -       0 


                           0.3%  0.4%  0.3%  0.2%  1.0%  0.4%           0.5%             0.5%                     0.8%                                     0.4%    1.4%    1.0%            0.4% 


 


8                             4     -     4     -     -     -     4        1        3       4       -       -        4        -       -       -       -       4       -       1       3       - 


                           0.4%        0.4%                    0.9%     0.2%     0.6%    0.6%                     1.1%                                     1.5%            0.4%    0.4%         


 


9                             1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       1       -       -       1       - 


                           0.1%        0.2%                    0.3%     0.3%             0.2%                     0.4%                                     0.5%                    0.2%         


 


10                            5     1     4     0     1     2     1        5        -       5       -       -        2        2       -       -       -       1       4       2       3       - 


                           0.5%  1.1%  0.4%  0.2%  0.6%  0.9%  0.3%     0.9%             0.8%                     0.7%     1.1%                            0.4%    3.3%    0.7%    0.5%         


 


12                            0     -     0     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       -       0       - 


                             *%        0.1%                    0.1%     0.1%             0.1%                     0.1%                                             0.4%            0.1%         


 


15                            1     -     1     -     -     1     -        1        -       1       -       -        -        1       -       -       -       -       1       1       -       - 


                           0.1%        0.1%              0.3%           0.2%             0.1%                              0.4%                                    0.8%    0.4%                 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                       P3D-Rebase. How many of the [P3b] CFLs you have installed are shaped like regular light bulbs? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


16                            1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       -       -       1       1       -       - 


                           0.1%        0.1%                    0.2%     0.2%             0.2%                              0.4%                                    0.8%    0.4%                 


 


20                            1     -     1     -     -     1     -        1        -       1       -       -        1        -       -       -       -       -       1       -       1       - 


                           0.1%        0.1%              0.3%           0.2%             0.1%                     0.3%                                             0.8%            0.1%         


 


25                            2     -     2     -     -     -     2        -        2       2       -       -        2        -       -       -       -       -       2       -       2       - 


                           0.2%        0.2%                    0.5%              0.4%    0.3%                     0.6%                                             1.7%            0.3%         


 


62                            1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       -       -       1       1       -       - 


                           0.1%        0.1%                    0.2%     0.2%             0.2%                              0.4%                                    0.8%    0.4%                 


 


Don't know                    2     0     2     -     1     -     1        1        1       2       -       -        1        -       -       -       0       1       1       2       -       - 


                           0.2%  0.1%  0.2%        1.0%        0.1%     0.1%     0.2%    0.3%                     0.4%                             0.2%    0.2%    1.0%    0.7%                 


 


REFUSED                       0     0     -     0     -     -     -        0        -       0       -       -        -        0       -       -       -       -       0       -       0       - 


                             *%  0.2%        0.2%                       0.1%             0.1%                              0.1%                                    0.3%              *%         


 


Mean                       0.55  0.28  0.58  0.12  0.51  0.40  0.81     0.65     0.43    0.91    0.00    0.00     0.95     0.91       -    0.00    0.35    0.92    2.36    1.13    0.38    0.09 


                                                                  D                        KL                                                         P      PQ      Qr      UV       v         


Standard Deviation         2.75  1.34  2.90  0.82  1.55  1.92  3.76     3.23     2.04    3.52    0.00    0.00     2.84     4.42            0.00    0.82    2.05    7.14    4.39    1.99    0.74 


Standard Error             0.12  0.13  0.14  0.09  0.19  0.16  0.23     0.14     0.16    0.19    0.00    0.00     0.20     0.39            0.00    0.11    0.17    0.80    0.35    0.11    0.10 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                            P3E. What other types of CFLs do you have installed? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total               42    12    30     5    12     8    17       24       18      42       -       -       27       14       -       1      10      17      15      17      25       0 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total             48    17    31     5     8    14    21       41        7      48       -       -       32       15       -       2       6      20      20      26      21       1 


 


U-shaped / Tube shaped       12     7     4     0     6     2     3        5        7      12       -       -       11        1       -       1       6       3       2       3       8       0 


                          28.2% 63.0% 14.5%  2.3% 52.3% 25.9% 19.5%    20.8%    37.8%   28.2%                    39.3%     8.2%          100.0%   65.3%   17.8%   10.8%   17.5%   34.1%  100.0% 


                                    c                                                                                                        RS       S                                      TU 


 


Globe / sphere / vanity       9     1     8     4     2     0     2        2        7       9       -       -        5        4       -       -       -       4       5       2       7       0 


                          22.3%  9.5% 27.4% 84.4% 17.7%  5.9% 14.1%     8.9%    39.9%   22.3%                    18.0%    31.5%                           24.9%   35.7%    9.6%   29.5%  100.0% 


                                              eFg                                                                                                                                            TU 


 


Reflector / flood /           7     0     7     -     -     2     4        7        -       7       -       -        4        3       -       -       -       2       5       5       2       - 


spotlight                 16.1%  1.9% 21.7%             31.8% 25.7%    28.4%            16.1%                    13.8%    21.0%                           12.5%   32.0%   27.7%    8.5%         


 


Shaped like regular           3     0     3     -     0     1     2        3        -       3       -       -        3        -       -       -       1       2       -       3       -       - 


light bulbs /              7.5%  1.4%  9.9%        1.3% 14.4% 11.2%    13.3%             7.5%                    11.6%                            11.4%   12.2%           18.7%                 


incandescent bulbs        


 


Pin or plug-in base           3     -     3     -     -     -     3        -        3       3       -       -        3        -       -       -       -       3       -       -       3       - 


                           7.0%        9.7%                   17.4%             16.1%    7.0%                    10.8%                                    17.4%                   11.9%         


 


Candelabra / flame shape      0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       0       -       -       -       0       - 


(for chandelier)           0.5%  1.9%                          1.4%     1.0%             0.5%                     0.8%                             2.4%                            0.9%         


 


Other (SPECIFY)               1     0     0     -     -     1     -        1        -       1       -       -        1        -       -       -       -       0       0       0       0       - 


                           1.5%  1.9%  1.3%              8.0%           2.6%             1.5%                     2.3%                                     2.3%    1.5%    1.3%    1.6%         


 


Don't know                    9     3     6     1     4     2     3        8        1       9       -       -        3        6       -       -       2       4       4       5       4       - 


                          21.9% 24.1% 21.0% 13.2% 28.6% 19.8% 20.6%    33.9%     6.2%   21.9%                     9.3%    42.8%                   20.9%   21.7%   24.2%   31.7%   15.6%         


                                                                                                                              m                                                                 


 


Refused                       0     -     0     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       0       -       - 


                           0.8%        1.1%                    1.9%     1.3%             0.8%                     1.2%                                             2.2%    1.9%                 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                               P3F. Why aren't you using other types of CFLs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              455    49   406    73    61   122   199      262      192     455       -       -      294      150       -      13      97     242     103     147     292      16 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            468   144   324    75    64   121   208      367      101     468       -       -      299      157       -      18     101     231     118     152     287      29 


 


Don't need any bulbs        112    12   100    18    11    29    54       73       39     112       -       -       58       46       -       2      26      63      21      30      79       3 


                          24.7% 24.0% 24.7% 24.1% 18.4% 23.8% 27.3%    28.0%    20.2%   24.7%                    19.7%    30.3%           15.9%   27.0%   26.2%   20.0%   20.4%   27.1%   19.8% 


                                                                                                                              m                                                                 


 


Not aware of them            84    10    75    17    10    21    37       49       36      84       -       -       64       20       -       1      16      49      18      17      63       5 


                          18.6% 19.9% 18.4% 22.9% 16.5% 17.1% 18.5%    18.5%    18.7%   18.6%                    21.7%    13.5%            9.1%   16.3%   20.4%   17.6%   11.8%   21.4%   28.3% 


                                                                                                                     n                                                                T         


 


Price / expensive            46     2    44     7     5    17    16       19       27      46       -       -       32       13       -       1       7      16      21      16      30       1 


                          10.1%  4.7% 10.8% 10.0%  8.3% 14.2%  8.2%     7.2%    14.1%   10.1%                    10.9%     8.8%           10.4%    7.6%    6.5%   20.8%   10.6%   10.2%    4.6% 


                                                                                    h                                                                                QR                         


 


How they fit in fixtures     41     4    36     3     6    16    16       21       20      41       -       -       29       11       -       0       6      22      12      12      27       2 


                           9.0%  9.2%  8.9%  4.6%  9.8% 12.8%  7.9%     7.9%    10.5%    9.0%                     9.7%     7.6%            1.7%    6.2%    9.1%   12.0%    8.0%    9.3%   11.5% 


 


Can't find them              26     2    24     2     5     4    16       18        8      26       -       -       24        2       -       -       2      15       9       8      17       2 


                           5.7%  4.4%  5.9%  2.6%  7.5%  2.9%  8.0%     6.9%     4.1%    5.7%                     8.1%     1.3%                    2.1%    6.3%    8.5%    5.3%    5.7%   10.5% 


                                                                                                                     N                                                q                         


 


Mercury / hazardous          12     1    11     3     2     4     3        8        4      12       -       -        1       11       -       0       7       4       1       3       7       1 


contents                   2.6%  1.1%  2.8%  3.9%  3.6%  3.2%  1.5%     2.9%     2.3%    2.6%                     0.3%     7.3%            2.9%    7.2%    1.6%    0.9%    2.2%    2.6%    8.3% 


                                                                                                                              M                       s                                         


 


How they look in             11     0    11     1     3     5     2        4        6      11       -       -        6        5       -       0       4       3       4       5       5       1 


fixtures                   2.4%  0.7%  2.6%  1.1%  4.8%  4.4%  0.9%     1.7%     3.3%    2.4%                     1.9%     3.5%            1.0%    4.1%    1.1%    4.0%    3.4%    1.6%    6.7% 


                                                      g                                                                                                                                         


 


They take too long to        11     1    10     1     1     2     6        9        1      11       -       -        6        5       -       2       3       4       2       4       6       1 


light up                   2.3%  1.5%  2.4%  1.2%  2.1%  1.7%  3.1%     3.5%     0.7%    2.3%                     1.9%     3.3%           12.2%    2.7%    1.9%    1.7%    2.4%    1.9%    8.7% 


                                                                           i                                                                                                                    


 


Other (SPECIFY)              87    16    71    17    15    22    33       49       37      87       -       -       45       42       -       6      19      48      13      38      46       3 


                          19.0% 32.5% 17.4% 22.5% 25.3% 17.6% 16.7%    18.8%    19.3%   19.0%                    15.2%    27.9%           47.7%   19.9%   19.8%   12.7%   25.6%   15.7%   19.4% 


                                    C                                                                                         M             qRS                               u                 


 


Don't know                   49     4    45     7     6    16    21       27       23      49       -       -       43        5       -       -      17      26       7      19      31       0 


                          10.8%  8.9% 11.1%  9.9%  9.5% 12.9% 10.3%    10.1%    11.9%   10.8%                    14.7%     3.7%                   17.8%   10.6%    6.4%   12.7%   10.5%    0.9% 


                                                                                                                     N                                s                       V       v         


 


Refused                       0     0     -     0     -     -     -        0        -       0       -       -        0        -       -       -       -       0       -       0       -       - 


                           0.1%  0.7%        0.5%                       0.1%             0.1%                     0.1%                                     0.2%            0.2%                 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                             P4. Are you storing any CFLs for use as spares or to be installed at a later date?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              602    75   527    94    91   142   274      340      262     602       -       -      352      235       -      14     106     259     118     193     383      26 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            608   188   420    95    82   152   279      474      134     608       -       -      359      232       -      20     107     251     138     202     368      38 


 


Yes                         380    38   342    62    54    92   172      223      157     380       -       -      262      105       -       3      55     191      96     114     253      13 


                          63.1% 51.0% 64.8% 66.1% 59.0% 64.6% 62.7%    65.5%    60.0%   63.1%                    74.5%    44.7%           20.4%   52.3%   73.8%   81.2%   59.2%   65.9%   50.2% 


                                          b                                                                          N                                P      PQ      PQ                         


 


No                          218    35   183    30    38    50   100      113      105     218       -       -       89      127       -      11      49      67      21      76     129      12 


                          36.2% 47.3% 34.6% 32.3% 41.0% 35.4% 36.4%    33.3%    40.0%   36.2%                    25.4%    54.1%           79.6%   46.3%   26.1%   17.7%   39.6%   33.7%   48.5% 


                                    c                                                                                         M             QRS      RS                                         


 


Don't know                    4     1     2     1     -     -     2        4        -       4       -       -        1        3       -       -       1       0       1       2       1       - 


                           0.6%  1.5%  0.5%  1.4%              0.8%     1.0%             0.6%                     0.2%     1.1%                    1.4%    0.1%    1.1%    1.1%    0.4%         


 


Refused                       0     0     0     0     -     -     0        0        -       0       -       -        -        0       -       -       -       -       -       0       -       0 


                           0.1%  0.2%  0.1%  0.1%              0.1%     0.1%             0.1%                              0.1%                                            0.1%            1.2% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                    P4B. How many CFLs are you storing?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              380    38   342    62    54    92   172      223      157     380       -       -      262      105       -       3      55     191      96     114     253      13 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            402   123   279    63    55    99   185      322       80     402       -       -      277      112       -       5      64     187     115     136     244      22 


 


1                            10     2     8     0     3     5     2        7        3      10       -       -        6        5       -       0       2       5       3       0      10       - 


                           2.7%  5.1%  2.5%  0.5%  4.9%  5.4%  1.4%     3.1%     2.2%    2.7%                     2.2%     4.3%           10.6%    3.1%    2.7%    2.8%    0.4%    3.9%         


 


2                            56     6    51    10    10    11    26       32       24      56       -       -       41       15       -       1      16      28       4      14      40       3 


                          14.8% 15.3% 14.8% 15.5% 17.7% 11.9% 15.3%    14.5%    15.4%   14.8%                    15.5%    14.0%           23.5%   29.2%   14.5%    3.7%   12.2%   15.8%   19.9% 


                                                                                                                                                     rS       S                                 


 


3                            24     6    18     2     1     9    12       17        8      24       -       -       14       10       -       1       6      11       4       8      16       0 


                           6.3% 15.8%  5.3%  3.5%  1.8%  9.7%  7.0%     7.4%     4.8%    6.3%                     5.4%     9.3%           48.0%   10.0%    5.6%    4.3%    6.9%    6.3%    0.9% 


                                    C                                                                                                        rs                                                 


 


4                            73     8    65    13    15    21    25       46       27      73       -       -       51       20       -       0      10      41      18      25      46       2 


                          19.3% 21.0% 19.2% 21.1% 27.1% 22.5% 14.6%    20.9%    17.2%   19.3%                    19.4%    18.9%           13.4%   18.9%   21.3%   19.1%   21.9%   18.4%   16.3% 


 


5                            36     2    34     2     6    10    18       18       18      36       -       -       26       10       -       -       2      16      16      15      19       2 


                           9.4%  5.6%  9.8%  2.9% 10.7% 10.9% 10.5%     7.9%    11.5%    9.4%                     9.9%     9.3%                    3.0%    8.5%   16.7%   13.0%    7.6%   11.8% 


                                                                                                                                                                      Q                         


 


6                            54     6    48    10     3    10    31       33       22      54       -       -       42        8       -       -      10      27      12      13      40       1 


                          14.3% 15.8% 14.2% 16.4%  5.6% 10.7% 18.2%    14.6%    13.9%   14.3%                    15.9%     7.3%                   18.5%   14.0%   13.0%   11.6%   15.9%    7.8% 


                                                                  E                                                  n                                                                          


 


7                             2     -     2     -     -     1     1        2        -       2       -       -        2        -       -       -       1       1       -       2       -       - 


                           0.7%        0.7%              1.2%  0.8%     1.1%             0.7%                     0.9%                             2.0%    0.7%            2.2%                 


 


8                            27     4    23    11     2     3    10       19        8      27       -       -       19        7       -       -       4      16       4       8      19       0 


                           7.1%  9.6%  6.9% 17.6%  4.4%  3.6%  6.1%     8.4%     5.4%    7.1%                     7.1%     6.7%                    7.5%    8.3%    4.6%    6.8%    7.5%    2.4% 


                                              EFG                                                                                                                                               


 


9                             1     -     1     -     -     1     -        1        -       1       -       -        1        -       -       -       -       1       -       1       -       - 


                           0.3%        0.3%              1.2%           0.5%             0.3%                     0.4%                                     0.6%            1.0%                 


 


10                           40     2    37     2     7    12    19       22       18      40       -       -       26       13       -       -       2      21      15      14      24       2 


                          10.5%  6.2% 10.9%  3.7% 12.2% 12.6% 11.3%     9.7%    11.6%   10.5%                    10.0%    12.6%                    3.6%   10.7%   15.9%   12.6%    9.3%   13.8% 


                                                                                                                                                                      q                         


 


12                            9     1     8     1     -     2     6        8        1       9       -       -        8        1       -       -       1       5       3       3       5       1 


                           2.4%  2.0%  2.4%  2.2%        2.3%  3.2%     3.4%     0.9%    2.4%                     3.0%     1.0%                    2.5%    2.5%    2.7%    2.6%    2.1%    5.8% 


 


14                            1     -     1     -     -     1     -        -        1       1       -       -        1        -       -       -       -       -       1       -       1       - 


                           0.3%        0.3%              1.2%                    0.7%    0.3%                     0.4%                                             1.2%            0.4%         


 


15                            6     0     5     1     -     4     1        1        5       6       -       -        5        1       -       -       -       4       1       1       5       - 


                           1.5%  0.6%  1.6%  1.1%        4.3%  0.6%     0.5%     3.0%    1.5%                     1.7%     1.1%                            2.3%    1.3%    0.6%    2.0%         


                                                            G                                                                                                                                   


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                          (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                    P4B. How many CFLs are you storing?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


16                            3     -     3     -     3     -     1        1        3       3       -       -        1        3       -       -       -       -       1       1       -       3 


                           0.9%        1.0%        4.7%        0.6%     0.4%     1.6%    0.9%                     0.4%     2.4%                                    1.0%    0.8%           19.6% 


                                                      g                                                                                                                                       T 


 


20                           21     1    21     7     3     0    12        5       16      21       -       -       12       10       -       -       -       8      10       2      20       - 


                           5.6%  1.6%  6.0% 10.6%  4.7%  0.4%  6.8%     2.4%    10.2%    5.6%                     4.4%     9.3%                            4.4%   10.2%    1.4%    7.8%         


                                          b     F                 F                 H                                         m                                       r               T         


 


24                            0     0     0     0     -     -     0        0        -       0       -       -        0        -       -       0       -       -       0       0       0       - 


                           0.1%  0.3%  0.1%  0.2%              0.2%     0.2%             0.1%                     0.2%                     4.6%                    0.3%    0.3%    0.1%         


 


25                            1     -     1     -     -     -     1        1        -       1       -       -        1        0       -       -       -       -       1       0       1       - 


                           0.3%        0.4%                    0.8%     0.6%             0.3%                     0.4%     0.4%                                    1.4%    0.3%    0.4%         


 


28                            0     -     0     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       0       -       - 


                           0.1%        0.1%                    0.3%     0.2%             0.1%                     0.2%                                             0.5%    0.4%                 


 


40                            2     -     2     -     2     -     -        -        2       2       -       -        -        2       -       -       -       2       -       -       2       - 


                           0.6%        0.6%        4.0%                          1.4%    0.6%                              2.1%                            1.1%                    0.9%         


 


50                            1     -     1     -     -     -     1        0        0       1       -       -        1        -       -       -       -       -       1       1       -       - 


                           0.2%        0.2%                    0.5%     0.1%     0.3%    0.2%                     0.3%                                             0.8%    0.7%                 


 


Don't know                    9     0     9     3     1     2     3        9        -       9       -       -        6        1       -       -       1       5       0       5       4       0 


                           2.4%  1.2%  2.6%  4.7%  2.1%  2.0%  2.0%     4.1%             2.4%                     2.5%     1.2%                    1.7%    2.8%    0.5%    4.2%    1.7%    1.7% 


 


Mean                       6.77  5.07  6.97  7.10  7.46  5.70  7.02     6.01     7.81    6.77       -       -     6.50     7.61       -    3.65    4.41    6.61    8.48    6.44    6.88    7.67 


                                          B                                         h                                         m                               Q      Qr                         


Standard Deviation         5.83  3.53  6.01  5.38  8.31  3.70  5.96     4.57     7.08    5.83                     5.22     7.29            5.60    2.58    5.64    6.97    5.51    6.00    5.29 


Standard Error             0.39  0.49  0.44  0.98  1.48  0.55  0.55     0.32     0.90    0.39                     0.42     0.94            3.15    0.46    0.55    0.86    0.62    0.52    1.63 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                 P4B-Rebase. How many CFLs are you storing?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


1                            10     2     8     0     3     5     2        7        3      10       -       -        6        5       -       0       2       5       3       0      10       - 


                           1.0%  1.5%  1.0%  0.2%  1.9%  1.9%  0.6%     1.3%     0.8%    1.7%                     1.6%     1.9%            2.2%    1.6%    2.0%    2.3%    0.2%    1.5%         


 


2                            56     6    51    10    10    11    26       32       24      56       -       -       41       15       -       1      16      28       4      14      40       3 


                           5.6%  4.5%  5.8%  5.5%  7.1%  4.2%  6.0%     5.9%     5.3%    9.4%                    11.5%     6.3%            4.8%   15.3%   10.7%    3.0%    5.6%    5.8%    3.5% 


                                                                                                                     n                                S       S                                 


 


3                            24     6    18     2     1     9    12       17        8      24       -       -       14       10       -       1       6      11       4       8      16       0 


                           2.4%  4.7%  2.1%  1.2%  0.7%  3.4%  2.7%     3.0%     1.6%    4.0%                     4.0%     4.2%            9.8%    5.2%    4.1%    3.5%    3.2%    2.3%    0.2% 


 


4                            73     8    65    13    15    21    25       46       27      73       -       -       51       20       -       0      10      41      18      25      46       2 


                           7.3%  6.2%  7.5%  7.4% 10.8%  8.0%  5.8%     8.5%     5.9%   12.2%                    14.5%     8.4%            2.7%    9.9%   15.7%   15.5%   10.1%    6.8%    2.9% 


                                                                                                                     n                                        P       p                         


 


5                            36     2    34     2     6    10    18       18       18      36       -       -       26       10       -       -       2      16      16      15      19       2 


                           3.5%  1.6%  3.8%  1.0%  4.3%  3.9%  4.1%     3.2%     3.9%    5.9%                     7.4%     4.2%                    1.5%    6.3%   13.6%    6.0%    2.8%    2.1% 


                                                                                                                                                                     Qr                         


 


6                            54     6    48    10     3    10    31       33       22      54       -       -       42        8       -       -      10      27      12      13      40       1 


                           5.4%  4.7%  5.5%  5.8%  2.2%  3.8%  7.2%     5.9%     4.8%    9.0%                    11.8%     3.3%                    9.7%   10.4%   10.6%    5.3%    5.9%    1.4% 


                                                                  e                                                  N                                                                          


 


7                             2     -     2     -     -     1     1        2        -       2       -       -        2        -       -       -       1       1       -       2       -       - 


                           0.2%        0.3%              0.4%  0.3%     0.5%             0.4%                     0.7%                             1.0%    0.5%            1.0%                 


 


8                            27     4    23    11     2     3    10       19        8      27       -       -       19        7       -       -       4      16       4       8      19       0 


                           2.7%  2.8%  2.7%  6.2%  1.8%  1.3%  2.4%     3.4%     1.9%    4.5%                     5.3%     3.0%                    3.9%    6.1%    3.7%    3.1%    2.8%    0.4% 


                                               Fg                                                                                                                                               


 


9                             1     -     1     -     -     1     -        1        -       1       -       -        1        -       -       -       -       1       -       1       -       - 


                           0.1%        0.1%              0.4%           0.2%             0.2%                     0.3%                                     0.4%            0.4%                 


 


10                           40     2    37     2     7    12    19       22       18      40       -       -       26       13       -       -       2      21      15      14      24       2 


                           3.9%  1.8%  4.3%  1.3%  4.8%  4.5%  4.4%     3.9%     4.0%    6.6%                     7.4%     5.6%                    1.9%    7.9%   12.9%    5.8%    3.4%    2.4% 


                                                                                                                                                                      Q                         


 


12                            9     1     8     1     -     2     6        8        1       9       -       -        8        1       -       -       1       5       3       3       5       1 


                           0.9%  0.6%  0.9%  0.8%        0.8%  1.3%     1.4%     0.3%    1.5%                     2.2%     0.5%                    1.3%    1.8%    2.2%    1.2%    0.8%    1.0% 


 


14                            1     -     1     -     -     1     -        -        1       1       -       -        1        -       -       -       -       -       1       -       1       - 


                           0.1%        0.1%              0.4%                    0.2%    0.2%                     0.3%                                             0.9%            0.2%         


 


15                            6     0     5     1     -     4     1        1        5       6       -       -        5        1       -       -       -       4       1       1       5       - 


                           0.6%  0.2%  0.6%  0.4%        1.5%  0.2%     0.2%     1.0%    0.9%                     1.3%     0.5%                            1.7%    1.0%    0.3%    0.7%         


                                                            g                                                                                                                                   


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                       (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                 P4B-Rebase. How many CFLs are you storing?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


16                            3     -     3     -     3     -     1        1        3       3       -       -        1        3       -       -       -       -       1       1       -       3 


                           0.3%        0.4%        1.9%        0.2%     0.2%     0.6%    0.6%                     0.3%     1.1%                                    0.8%    0.4%            3.5% 


                                                                                                                                                                                              t 


 


20                           21     1    21     7     3     0    12        5       16      21       -       -       12       10       -       -       -       8      10       2      20       - 


                           2.1%  0.5%  2.4%  3.7%  1.9%  0.1%  2.7%     1.0%     3.5%    3.5%                     3.3%     4.1%                            3.2%    8.3%    0.7%    2.9%         


                                          b     F                 F                 H                                                                                 r               T         


 


24                            0     0     0     0     -     -     0        0        -       0       -       -        0        -       -       0       -       -       0       0       0       - 


                             *%  0.1%    *%  0.1%              0.1%     0.1%             0.1%                     0.1%                     0.9%                    0.3%    0.1%      *%         


 


25                            1     -     1     -     -     -     1        1        -       1       -       -        1        0       -       -       -       -       1       0       1       - 


                           0.1%        0.2%                    0.3%     0.2%             0.2%                     0.3%     0.2%                                    1.1%    0.1%    0.1%         


 


28                            0     -     0     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       0       -       - 


                             *%        0.1%                    0.1%     0.1%             0.1%                     0.1%                                             0.4%    0.2%                 


 


40                            2     -     2     -     2     -     -        -        2       2       -       -        -        2       -       -       -       2       -       -       2       - 


                           0.2%        0.2%        1.6%                          0.5%    0.4%                              0.9%                            0.8%                    0.3%         


 


50                            1     -     1     -     -     -     1        0        0       1       -       -        1        -       -       -       -       -       1       1       -       - 


                           0.1%        0.1%                    0.2%     0.1%     0.1%    0.1%                     0.2%                                             0.7%    0.3%                 


 


None                        627    91   537   115    81   168   264      327      301     222     260     145       90      130       -      11      51      68      22     134     433      60 


                          62.3% 70.4% 61.1% 64.9% 60.1% 64.6% 60.5%    59.5%    65.7%   36.9%  100.0%  100.0%    25.5%    55.3%           79.6%   47.7%   26.2%   18.8%   54.0%   63.2%   82.3% 


                                    c                                                               J       J                 M             QRS      RS                               t      TU 


 


Don't know                    9     0     9     3     1     2     3        9        -       9       -       -        6        1       -       -       1       5       0       5       4       0 


                           0.9%  0.4%  1.0%  1.6%  0.8%  0.7%  0.8%     1.7%             1.5%                     1.8%     0.5%                    0.9%    2.0%    0.4%    1.9%    0.6%    0.3% 


 


Mean                       2.52  1.49  2.67  2.41  2.94  1.99  2.74     2.37     2.68    4.24    0.00    0.00     4.81     3.38       -    0.74    2.28    4.84    6.88    2.89    2.51    1.34 


                                          B                                                KL                        N                                       PQ     PQR       V       V         


Standard Deviation         4.83  2.99  5.03  4.59  6.34  3.49  5.05     4.11     5.56    5.66    0.00    0.00     5.32     6.15            2.61    2.88    5.64    7.11    4.88    4.91    3.63 


Standard Error             0.21  0.30  0.24  0.51  0.78  0.30  0.31     0.19     0.43    0.31    0.00    0.00     0.38     0.54            0.71    0.40    0.47    0.79    0.39    0.26    0.51 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 


                                                     Pacific Market Research - May 2014 







                                                                                                                          Table P4D Page 62 


 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                    P4D.How many of the CFLs in storage are the spiral or twisty shape?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              371    38   333    59    53    90   169      213      157     371       -       -      256      104       -       3      55     186      95     109     248      13 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            391   121   270    61    54    97   179      311       80     391       -       -      270      110       -       5      63     181     113     131     239      21 


 


0                            24     1    23     -     5     5    13       15        8      24       -       -       19        4       -       -       8      10       3      10      13       - 


                           6.4%  1.6%  6.9%        9.5%  5.7%  7.9%     7.1%     5.3%    6.4%                     7.5%     4.3%                   15.0%    5.4%    3.4%    9.4%    5.3%         


                                          b                                                                                                          rS                                         


 


1                             7     2     5     1     2     2     3        7        0       7       -       -        5        2       -       0       1       3       3       1       6       - 


                           2.0%  6.1%  1.5%  1.1%  2.9%  2.6%  1.6%     3.3%     0.1%    2.0%                     2.0%     1.9%           10.6%    1.1%    1.8%    2.8%    0.7%    2.6%         


 


2                            63     6    58    10     8    16    30       31       33      63       -       -       47       16       -       1      14      32       6      18      43       3 


                          17.1% 15.1% 17.4% 16.8% 15.4% 17.3% 17.7%    14.4%    20.9%   17.1%                    18.3%    15.1%           23.5%   25.1%   17.0%    6.1%   16.3%   17.3%   20.2% 


                                                                                                                                                      S       S                                 


 


3                            28     7    21     3     1    10    15       22        6      28       -       -       14       14       -       1       7      13       3      11      17       0 


                           7.6% 18.0%  6.4%  4.3%  1.9% 10.9%  8.8%    10.2%     4.1%    7.6%                     5.6%    13.1%           48.0%   12.2%    7.2%    3.6%   10.4%    6.7%    1.0% 


                                    C                                      i                                                                 rs                                                 


 


4                            61     8    54    13    13    15    21       41       21      61       -       -       41       18       -       0       9      33      19      18      41       2 


                          16.6% 20.9% 16.1% 21.5% 25.1% 16.1% 12.5%    19.2%    13.1%   16.6%                    16.1%    16.9%           13.4%   17.2%   17.7%   19.5%   16.7%   16.4%   19.0% 


 


5                            34     2    32     1     7    10    16       14       20      34       -       -       26        7       -       -       1      19      13      13      19       2 


                           9.1%  4.3%  9.7%  2.4% 13.0% 10.6%  9.4%     6.4%    12.7%    9.1%                    10.3%     7.2%                    1.0%   10.0%   13.9%   11.7%    7.8%   12.0% 


                                                                                                                                                              Q       Q                         


 


6                            46     5    41    10     3    10    24       32       14      46       -       -       34        7       -       -       8      20      13      10      35       1 


                          12.5% 13.6% 12.4% 16.6%  5.7% 10.7% 14.1%    14.9%     9.1%   12.5%                    13.5%     6.5%                   15.1%   10.8%   13.8%    9.5%   14.0%    7.9% 


 


8                            29     4    26    11     2     4    12       17       12      29       -       -       18       10       -       -       5      19       3       7      21       1 


                           7.9%  9.5%  7.7% 17.9%  4.5%  4.2%  7.4%     7.8%     8.0%    7.9%                     7.0%     9.6%                    9.6%   10.1%    3.6%    6.2%    8.6%    8.7% 


                                              EFg                                                                                                             s                                 


 


9                             2     -     2     -     1     1     -        2        -       2       -       -        2        -       -       -       -       1       1       1       1       - 


                           0.6%        0.7%        2.1%  1.2%           1.0%             0.6%                     0.9%                                     0.6%    1.2%    1.0%    0.5%         


 


10                           32     2    30     2     3     8    19       16       16      32       -       -       23        9       -       -       1      16      12      10      21       1 


                           8.6%  4.9%  9.0%  3.9%  6.1%  8.7% 11.0%     7.6%    10.1%    8.6%                     9.0%     8.2%                    1.2%    8.8%   12.7%    9.6%    8.4%    5.3% 


                                                                                                                                                                      Q                         


 


11                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       1       -       -       1       - 


                           0.3%        0.3%                    0.6%     0.4%             0.3%                     0.4%                                     0.5%                    0.4%         


 


12                           10     1    10     5     -     1     4        5        5      10       -       -        6        5       -       -       1       6       2       3       7       1 


                           2.8%  2.0%  2.9%  8.5%        1.1%  2.6%     2.5%     3.2%    2.8%                     2.2%     4.6%                    2.6%    3.4%    2.5%    2.8%    2.7%    5.9% 


 


14                            1     -     1     -     -     1     -        -        1       1       -       -        1        -       -       -       -       -       1       -       1       - 


                           0.3%        0.3%              1.2%                    0.7%    0.3%                     0.4%                                             1.2%            0.4%         


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                          (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                    P4D.How many of the CFLs in storage are the spiral or twisty shape?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


15                            5     0     5     1     -     4     1        1        5       5       -       -        4        1       -       -       -       4       1       1       5       - 


                           1.5%  0.6%  1.5%  1.2%        4.4%  0.4%     0.3%     3.0%    1.5%                     1.6%     1.1%                            2.4%    1.0%    0.7%    1.9%         


                                                            G                                                                                                                                   


 


16                            3     -     3     -     3     -     1        1        3       3       -       -        1        3       -       -       -       -       1       1       -       3 


                           0.9%        1.0%        4.8%        0.6%     0.4%     1.6%    0.9%                     0.4%     2.4%                                    1.0%    0.9%           20.0% 


                                                      g                                                                                                                                       T 


 


20                           13     1    12     3     3     0     7        6        6      13       -       -        9        3       -       -       -       2      11       2      10       - 


                           3.4%  1.6%  3.6%  4.9%  4.9%  0.4%  4.0%     2.9%     4.1%    3.4%                     3.7%     3.0%                            1.0%   11.1%    2.2%    4.1%         


                                                                                                                                                                      R                         


 


24                            0     0     0     0     -     -     0        0        -       0       -       -        0        -       -       0       -       -       0       0       0       - 


                           0.1%  0.4%  0.1%  0.2%              0.2%     0.2%             0.1%                     0.2%                     4.6%                    0.3%    0.3%    0.1%         


 


25                            1     -     1     -     -     -     1        1        -       1       -       -        1        0       -       -       -       -       1       0       1       - 


                           0.4%        0.4%                    0.8%     0.6%             0.4%                     0.4%     0.4%                                    1.4%    0.3%    0.4%         


 


40                            2     -     2     -     2     -     -        -        2       2       -       -        -        2       -       -       -       2       -       -       2       - 


                           0.6%        0.7%        4.1%                          1.4%    0.6%                              2.1%                            1.2%                    0.9%         


 


50                            0     -     0     -     -     -     0        -        0       0       -       -        0        -       -       -       -       -       0       0       -       - 


                           0.1%        0.1%                    0.3%              0.3%    0.1%                     0.2%                                             0.5%    0.4%                 


 


Don't know                    5     1     4     0     -     4     0        1        3       5       -       -        1        4       -       -       -       4       0       1       4       - 


                           1.3%  1.6%  1.3%  0.6%        4.8%  0.2%     0.7%     2.2%    1.3%                     0.5%     3.6%                            2.2%    0.4%    0.9%    1.6%         


                                                            g                                                                                                                                   


 


Mean                       5.96  4.83  6.09  6.54  6.95  5.13  5.87     5.37     6.77    5.96       -       -     5.73     6.62       -    3.65    3.72    5.78    7.94    5.45    6.11    7.40 


                                          b                                                                                                                   Q      QR                         


Standard Deviation         5.50  3.58  5.67  4.48  8.47  3.82  5.35     4.37     6.69    5.50                     5.00     6.81            5.60    2.81    5.28    6.68    5.25    5.62    5.27 


Standard Error             0.37  0.50  0.42  0.82  1.51  0.57  0.49     0.31     0.85    0.37                     0.41     0.88            3.15    0.50    0.52    0.82    0.59    0.49    1.62 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                 P4D-Rebase.How many of the CFLs in storage are the spiral or twisty shape?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


0/None                      660    92   568   118    87   175   281      351      309     255     260     145      115      136       -      11      60      83      26     149     451      60 


                          65.5% 71.2% 64.7% 66.6% 64.7% 67.3% 64.4%    63.9%    67.5%   42.3%  100.0%  100.0%    32.8%    57.8%           79.6%   56.3%   32.1%   21.9%   60.1%   65.7%   82.6% 


                                                                                                    J       J                 M             qRS      RS       s                              TU 


 


1                             7     2     5     1     2     2     3        7        0       7       -       -        5        2       -       0       1       3       3       1       6       - 


                           0.7%  1.8%  0.6%  0.4%  1.1%  0.9%  0.6%     1.3%       *%    1.2%                     1.5%     0.8%            2.2%    0.6%    1.3%    2.3%    0.3%    0.9%         


 


2                            63     6    58    10     8    16    30       31       33      63       -       -       47       16       -       1      14      32       6      18      43       3 


                           6.3%  4.4%  6.6%  5.6%  6.0%  6.0%  6.8%     5.6%     7.2%   10.5%                    13.3%     6.7%            4.8%   12.9%   12.2%    4.9%    7.2%    6.3%    3.5% 


                                                                                                                     N                                        S                                 


 


3                            28     7    21     3     1    10    15       22        6      28       -       -       14       14       -       1       7      13       3      11      17       0 


                           2.8%  5.3%  2.4%  1.4%  0.7%  3.8%  3.4%     4.0%     1.4%    4.7%                     4.1%     5.8%            9.8%    6.2%    5.1%    2.9%    4.6%    2.4%    0.2% 


                                                                           i                                                                                                  v                 


 


4                            61     8    54    13    13    15    21       41       21      61       -       -       41       18       -       0       9      33      19      18      41       2 


                           6.1%  6.1%  6.1%  7.2%  9.8%  5.6%  4.8%     7.4%     4.5%   10.2%                    11.7%     7.5%            2.7%    8.8%   12.7%   15.7%    7.4%    6.0%    3.3% 


                                                                                                                                                                      p                         


 


5                            34     2    32     1     7    10    16       14       20      34       -       -       26        7       -       -       1      19      13      13      19       2 


                           3.4%  1.2%  3.7%  0.8%  5.1%  3.7%  3.7%     2.5%     4.4%    5.6%                     7.5%     3.2%                    0.5%    7.2%   11.3%    5.2%    2.8%    2.1% 


                                                                                                                     n                                        Q       Q                         


 


6                            46     5    41    10     3    10    24       32       14      46       -       -       34        7       -       -       8      20      13      10      35       1 


                           4.6%  4.0%  4.7%  5.6%  2.2%  3.7%  5.4%     5.8%     3.1%    7.7%                     9.8%     2.9%                    7.8%    7.8%   11.1%    4.2%    5.1%    1.4% 


                                                                           i                                         N                                                                          


 


8                            29     4    26    11     2     4    12       17       12      29       -       -       18       10       -       -       5      19       3       7      21       1 


                           2.9%  2.8%  2.9%  6.0%  1.8%  1.5%  2.9%     3.0%     2.7%    4.8%                     5.1%     4.2%                    5.0%    7.2%    2.9%    2.7%    3.1%    1.5% 


                                                F                                                                                                                                               


 


9                             2     -     2     -     1     1     -        2        -       2       -       -        2        -       -       -       -       1       1       1       1       - 


                           0.2%        0.3%        0.8%  0.4%           0.4%             0.4%                     0.6%                                     0.4%    1.0%    0.4%    0.2%         


 


10                           32     2    30     2     3     8    19       16       16      32       -       -       23        9       -       -       1      16      12      10      21       1 


                           3.2%  1.4%  3.4%  1.3%  2.4%  3.0%  4.3%     2.9%     3.5%    5.3%                     6.6%     3.6%                    0.6%    6.3%   10.3%    4.2%    3.0%    0.9% 


                                                                                                                                                              q       Q                         


 


11                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       1       -       -       1       - 


                           0.1%        0.1%                    0.2%     0.2%             0.2%                     0.3%                                     0.4%                    0.1%         


 


12                           10     1    10     5     -     1     4        5        5      10       -       -        6        5       -       -       1       6       2       3       7       1 


                           1.0%  0.6%  1.1%  2.8%        0.4%  1.0%     1.0%     1.1%    1.7%                     1.6%     2.0%                    1.3%    2.5%    2.1%    1.2%    1.0%    1.0% 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                       (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                 P4D-Rebase.How many of the CFLs in storage are the spiral or twisty shape?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


14                            1     -     1     -     -     1     -        -        1       1       -       -        1        -       -       -       -       -       1       -       1       - 


                           0.1%        0.1%              0.4%                    0.2%    0.2%                     0.3%                                             0.9%            0.2%         


 


15                            5     0     5     1     -     4     1        1        5       5       -       -        4        1       -       -       -       4       1       1       5       - 


                           0.5%  0.2%  0.6%  0.4%        1.5%  0.2%     0.1%     1.0%    0.9%                     1.2%     0.5%                            1.7%    0.8%    0.3%    0.7%         


                                                            G                                                                                                                                   


 


16                            3     -     3     -     3     -     1        1        3       3       -       -        1        3       -       -       -       -       1       1       -       3 


                           0.3%        0.4%        1.9%        0.2%     0.2%     0.6%    0.6%                     0.3%     1.1%                                    0.8%    0.4%            3.5% 


                                                                                                                                                                                              t 


 


20                           13     1    12     3     3     0     7        6        6      13       -       -        9        3       -       -       -       2      11       2      10       - 


                           1.2%  0.5%  1.4%  1.6%  1.9%  0.1%  1.5%     1.1%     1.4%    2.1%                     2.7%     1.3%                            0.7%    9.0%    1.0%    1.5%         


                                                                                                                                                                      R                         


 


24                            0     0     0     0     -     -     0        0        -       0       -       -        0        -       -       0       -       -       0       0       0       - 


                             *%  0.1%    *%  0.1%              0.1%     0.1%             0.1%                     0.1%                     0.9%                    0.3%    0.1%      *%         


 


25                            1     -     1     -     -     -     1        1        -       1       -       -        1        0       -       -       -       -       1       0       1       - 


                           0.1%        0.2%                    0.3%     0.2%             0.2%                     0.3%     0.2%                                    1.1%    0.1%    0.1%         


 


40                            2     -     2     -     2     -     -        -        2       2       -       -        -        2       -       -       -       2       -       -       2       - 


                           0.2%        0.2%        1.6%                          0.5%    0.4%                              0.9%                            0.8%                    0.3%         


 


50                            0     -     0     -     -     -     0        -        0       0       -       -        0        -       -       -       -       -       0       0       -       - 


                             *%        0.1%                    0.1%              0.1%    0.1%                     0.1%                                             0.4%    0.2%                 


 


Don't know                    5     1     4     0     -     4     0        1        3       5       -       -        1        4       -       -       -       4       0       1       4       - 


                           0.5%  0.5%  0.5%  0.2%        1.7%  0.1%     0.3%     0.8%    0.8%                     0.4%     1.6%                            1.6%    0.3%    0.4%    0.6%         


                                                            g                                                                                                                                   


 


Mean                       2.17  1.40  2.29  2.18  2.71  1.72  2.27     2.08     2.29    3.65    0.00    0.00     4.16     2.86       -    0.74    1.91    4.13    6.41    2.39    2.19    1.29 


                                          B                                                KL                        N                                       PQ     PQR       v       v         


Standard Deviation         4.39  2.91  4.56  4.02  6.27  3.28  4.38     3.77     5.04    5.19    0.00    0.00     4.97     5.54            2.61    2.74    5.17    6.77    4.40    4.46    3.53 


Standard Error             0.19  0.29  0.21  0.44  0.77  0.28  0.27     0.17     0.39    0.28    0.00    0.00     0.35     0.49            0.71    0.38    0.43    0.76    0.35    0.24    0.50 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                 P4E. How many of the CFLs in storage are shaped like a regular light bulb?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total               64     3    61     5     9    18    32       34       31      64       -       -       47       17       -       -      11      34      10      25      38       1 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%                  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total             60    14    46     5     7    18    30       45       15      60       -       -       46       14       -       -       9      29      17      28      30       2 


 


0                            12     1    12     4     -     5     4        8        5      12       -       -        5        7       -       -       1       8       3       5       7       - 


                          19.3% 24.7% 19.0% 68.1%       26.0% 13.0%    23.5%    14.7%   19.3%                    11.2%    41.4%                   12.5%   23.3%   33.0%   21.9%   18.3%         


                                                g                                                                             m                                                                 


 


1                             7     1     6     0     2     3     1        5        1       7       -       -        5        2       -       -       1       3       2       2       4       - 


                          10.2% 21.8%  9.6%  6.8% 23.9% 16.5%  3.2%    16.3%     3.6%   10.2%                    10.0%    10.5%                   10.7%    8.9%   24.6%    8.8%   11.5%         


 


2                            14     0    14     1     3     7     4        6        8      14       -       -       12        2       -       -       5       5       -       7       6       1 


                          21.9%  7.5% 22.6% 12.6% 26.8% 38.4% 12.8%    19.0%    25.0%   21.9%                    26.1%    10.3%                   44.7%   14.6%           27.1%   16.4%   78.2% 


                                                            g                                                                                                                                   


 


3                             6     1     5     0     1     0     4        5        1       6       -       -        5        1       -       -       -       3       2       2       3       - 


                           9.0% 21.5%  8.4%  6.8% 11.9%  1.6% 12.7%    14.0%     3.6%    9.0%                    10.3%     5.5%                            9.6%   16.7%    9.5%    9.1%         


 


4                             4     1     3     0     1     1     1        4        -       4       -       -        4        -       -       -       1       2       0       1       2       0 


                           5.7% 17.0%  5.2%  5.7% 14.2%  6.2%  3.0%    11.0%             5.7%                     7.8%                            10.7%    6.7%    3.1%    5.3%    5.4%   21.8% 


 


5                             3     -     3     -     2     -     1        1        2       3       -       -        3        0       -       -       -       3       0       3       0       - 


                           4.7%        5.0%       23.1%        2.7%     2.6%     7.1%    4.7%                     5.7%     2.2%                            8.0%    3.7%   10.8%    1.0%         


 


6                             9     -     9     -     -     1     8        3        6       9       -       -        9        -       -       -       2       7       0       3       6       - 


                          14.5%       15.2%              6.2% 25.8%     8.9%    20.5%   14.5%                    19.7%                            19.3%   20.2%    4.9%   13.8%   15.4%         


                                                                  f                                                                                                                             


 


7                             2     -     2     -     -     -     2        -        2       2       -       -        -        2       -       -       -       -       -       -       2       - 


                           3.2%        3.3%                    6.4%              6.6%    3.2%                             11.9%                                                    5.4%         


 


8                             2     0     1     -     -     1     1        2        -       2       -       -        1        0       -       -       0       -       1       1       1       - 


                           2.5%  7.5%  2.3%              5.1%  2.3%     4.8%             2.5%                     2.9%     1.3%                    2.2%           13.9%    2.9%    2.3%         


 


10                            3     -     3     -     -     -     3        -        3       3       -       -        3        -       -       -       -       -       -       -       3       - 


                           4.5%        4.7%                    9.1%              9.4%    4.5%                     6.2%                                                             7.6%         


 


12                            3     -     3     -     -     -     3        -        3       3       -       -        -        3       -       -       -       3       -       -       3       - 


                           4.5%        4.7%                    9.1%              9.4%    4.5%                             16.9%                            8.7%                    7.6%         


 


Mean                       3.56  2.29  3.62  0.75  2.86  2.01  5.10     2.45     4.77    3.56       -       -     3.56     3.55       -       -    2.76    3.59    2.47    2.72    4.15    2.44 


                                                      D         DEF                 h                                                                                                           


Standard Deviation         3.28  2.64  3.32  1.37  1.59  2.13  3.65     2.24     3.81    3.28                     2.71     4.60                    2.19    3.44    2.94    2.27    3.76    1.54 


Standard Error             0.55  0.77  0.58  0.96  0.68  0.63  0.87     0.40     1.10    0.55                     0.51     1.59                    0.85    0.82    0.86    0.54    0.88    1.25 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                             P4E-Rebase. How many of the CFLs in storage are shaped like a regular light bulb?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


0/None                      955   127   828   175   126   246   408      524      431     550     260     145      310      225       -      14      97     233     111     229     655      72 


                          94.8% 98.2% 94.3% 99.0% 93.0% 95.0% 93.6%    95.3%    94.2%   91.3%  100.0%  100.0%    88.1%    95.7%          100.0%   91.3%   90.0%   94.3%   92.2%   95.4%   98.1% 


                                    c         efG                                                   J       J                 M             QRs                                               T 


 


1                             7     1     6     0     2     3     1        5        1       7       -       -        5        2       -       -       1       3       2       2       4       - 


                           0.7%  0.5%  0.7%  0.2%  1.7%  1.1%  0.2%     1.0%     0.2%    1.1%                     1.3%     0.8%                    1.1%    1.2%    2.1%    0.9%    0.6%         


 


2                            14     0    14     1     3     7     4        6        8      14       -       -       12        2       -       -       5       5       -       7       6       1 


                           1.4%  0.2%  1.6%  0.4%  1.9%  2.6%  0.9%     1.2%     1.7%    2.3%                     3.5%     0.8%                    4.5%    1.9%            2.7%    0.9%    1.5% 


                                          b                 d                                                        N                                                                          


 


3                             6     1     5     0     1     0     4        5        1       6       -       -        5        1       -       -       -       3       2       2       3       - 


                           0.6%  0.5%  0.6%  0.2%  0.8%  0.1%  0.9%     0.9%     0.2%    1.0%                     1.4%     0.4%                            1.2%    1.4%    1.0%    0.5%         


 


4                             4     1     3     0     1     1     1        4        -       4       -       -        4        -       -       -       1       2       0       1       2       0 


                           0.4%  0.4%  0.4%  0.2%  1.0%  0.4%  0.2%     0.7%             0.6%                     1.0%                             1.1%    0.9%    0.3%    0.5%    0.3%    0.4% 


 


5                             3     -     3     -     2     -     1        1        2       3       -       -        3        0       -       -       -       3       0       3       0       - 


                           0.3%        0.3%        1.6%        0.2%     0.2%     0.5%    0.5%                     0.8%     0.2%                            1.0%    0.3%    1.1%    0.1%         


 


6                             9     -     9     -     -     1     8        3        6       9       -       -        9        -       -       -       2       7       0       3       6       - 


                           0.9%        1.1%              0.4%  1.9%     0.5%     1.4%    1.6%                     2.6%                             1.9%    2.6%    0.4%    1.4%    0.9%         


                                                                  f                                                                                                                             


 


7                             2     -     2     -     -     -     2        -        2       2       -       -        -        2       -       -       -       -       -       -       2       - 


                           0.2%        0.2%                    0.5%              0.4%    0.3%                              0.9%                                                    0.3%         


 


8                             2     0     1     -     -     1     1        2        -       2       -       -        1        0       -       -       0       -       1       1       1       - 


                           0.2%  0.2%  0.2%              0.3%  0.2%     0.3%             0.3%                     0.4%     0.1%                    0.2%            1.2%    0.3%    0.1%         


 


10                            3     -     3     -     -     -     3        -        3       3       -       -        3        -       -       -       -       -       -       -       3       - 


                           0.3%        0.3%                    0.7%              0.6%    0.5%                     0.8%                                                             0.4%         


 


12                            3     -     3     -     -     -     3        -        3       3       -       -        -        3       -       -       -       3       -       -       3       - 


                           0.3%        0.3%                    0.7%              0.6%    0.5%                              1.2%                            1.1%                    0.4%         


 


Mean                       0.23  0.05  0.25  0.02  0.20  0.14  0.37     0.15     0.32    0.38    0.00    0.00     0.48     0.26       -    0.00    0.28    0.47    0.21    0.27    0.23    0.05 


                                          B           d          DF                        KL                                                                 P               V       V         


Standard Deviation         1.20  0.48  1.27  0.25  0.83  0.74  1.65     0.80     1.54    1.53    0.00    0.00     1.56     1.53            0.00    1.06    1.72    1.07    1.08    1.29    0.36 


Standard Error             0.05  0.05  0.06  0.03  0.10  0.06  0.10     0.04     0.12    0.08    0.00    0.00     0.11     0.13            0.00    0.15    0.14    0.12    0.09    0.07    0.05 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                  P5A. Have you had any CFLs that you installed but later removed and did not use elsewhere in your home?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              602    75   527    94    91   142   274      340      262     602       -       -      352      235       -      14     106     259     118     193     383      26 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            608   188   420    95    82   152   279      474      134     608       -       -      359      232       -      20     107     251     138     202     368      38 


 


Yes                         142    19   123    12    26    26    78       96       46     142       -       -       61       80       -       2      24      50      16      60      78       5 


                          23.6% 25.1% 23.4% 12.3% 28.9% 18.3% 28.4%    28.1%    17.7%   23.6%                    17.3%    33.9%           17.1%   23.0%   19.4%   13.2%   30.9%   20.3%   18.2% 


                                                      d          Df        I                                                  M                                               U                 


 


No                          455    55   400    82    63   116   194      242      213     455       -       -      289      154       -      12      82     208      99     132     303      21 


                          75.7% 74.1% 75.9% 87.4% 68.7% 81.7% 70.8%    71.2%    81.5%   75.7%                    81.9%    65.4%           82.9%   76.9%   80.2%   84.2%   68.3%   79.0%   81.3% 


                                               EG           g                       H                                N                                                                T         


 


Don't know                    4     0     4     0     2     -     2        2        2       4       -       -        3        1       -       -       0       1       3       1       3       0 


                           0.7%  0.5%  0.7%  0.1%  2.4%        0.7%     0.6%     0.8%    0.7%                     0.8%     0.6%                    0.1%    0.3%    2.7%    0.7%    0.7%    0.5% 


 


Refused                       0     0     -     0     -     -     0        0        -       0       -       -        0        -       -       -       -       0       -       0       0       - 


                             *%  0.3%        0.1%                *%     0.1%               *%                       *%                                       *%            0.1%      *%         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                     P5B. How many CFLs did you remove?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              142    19   123    12    26    26    78       96       46     142       -       -       61       80       -       2      24      50      16      60      78       5 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            151    46   105    17    20    36    78      127       24     151       -       -       71       77       -       5      26      50      28      65      77       9 


 


1                            14     2    13     1     2     3     8       10        4      14       -       -       10        4       -       0       2       8       1       5       8       1 


                           9.9%  8.3% 10.2% 12.9%  7.2% 11.3%  9.9%    10.2%     9.3%    9.9%                    16.0%     5.5%            9.3%    6.8%   15.0%    8.0%    8.0%   10.3%   28.6% 


 


2                            28     1    26     3     5     3    16       27        0      28       -       -       15       12       -       0       5       9       3      12      15       1 


                          19.4%  5.8% 21.5% 27.0% 20.2% 13.1% 20.1%    28.6%     0.5%   19.4%                    25.2%    15.3%            9.0%   21.3%   17.1%   18.3%   19.5%   19.2%   22.4% 


                                                                           I                                                                                                                    


 


3                            31    10    21     2    12     8     9       15       16      31       -       -        7       24       -       1      10       7       4       8      23       0 


                          22.1% 54.4% 17.2% 20.6% 44.7% 30.2% 12.0%    15.7%    35.5%   22.1%                    11.0%    30.5%           44.7%   39.1%   13.3%   24.4%   13.1%   29.9%    8.3% 


                                    C                 G                             h                                         M                       R                               T         


 


4                            23     1    22     0     6     0    16       16        7      23       -       -       11       11       -       -       2       9       3       8      13       1 


                          15.9%  4.1% 17.8%  4.2% 22.1%  1.7% 20.3%    16.3%    15.1%   15.9%                    18.7%    14.1%                    6.3%   18.7%   18.8%   14.0%   16.9%   24.2% 


                                                                  F                                                                                                                             


 


5                            13     -    13     2     -     5     5        5        8      13       -       -        4        8       -       -       -       9       -       4       9       - 


                           9.1%       10.4% 19.2%       21.0%  6.6%     4.8%    17.9%    9.1%                     7.2%    10.0%                           17.8%            7.0%   11.2%         


                                                            g                                                                                                                                   


 


6                             6     2     4     1     1     1     3        4        2       6       -       -        3        3       -       -       2       2       1       3       3       - 


                           4.3% 10.1%  3.4%  5.9%  2.9%  5.1%  4.2%     4.6%     3.7%    4.3%                     5.0%     3.8%                    9.4%    3.8%    7.9%    5.8%    3.4%         


 


7                             3     0     2     -     -     1     1        3        -       3       -       -        1        1       -       -       -       1       1       3       -       - 


                           1.8%  0.4%  2.0%              4.5%  1.8%     2.7%             1.8%                     1.8%     1.8%                            2.8%    7.5%    4.3%                 


 


8                             2     0     2     0     -     1     1        2        -       2       -       -        2        -       -       -       1       0       1       2       -       - 


                           1.5%  0.6%  1.7%  1.0%        4.2%  1.2%     2.3%             1.5%                     3.6%                             4.5%    0.2%    6.1%    3.6%                 


 


10                            7     1     7     1     -     0     7        6        2       7       -       -        3        5       -       -       -       4       -       4       3       - 


                           5.3%  4.9%  5.3%  5.9%        0.9%  8.4%     5.8%     4.2%    5.3%                     4.6%     5.9%                            8.9%            7.0%    4.3%         


 


12                            4     1     3     -     1     -     3        2        2       4       -       -        1        3       -       -       3       1       0       3       1       1 


                           3.0%  6.6%  2.5%        2.9%        4.5%     2.3%     4.4%    3.0%                     2.0%     3.2%                   10.4%    1.5%    1.5%    4.6%    0.9%   16.6% 


 


15                            1     0     1     -     -     0     1        0        1       1       -       -        -        1       -       -       -       -       -       0       1       - 


                           0.8%  1.2%  0.8%              0.9%  1.2%     0.2%     2.1%    0.8%                              1.5%                                            0.4%    1.2%         


 


20                            4     -     4     -     -     1     3        1        3       4       -       -        -        4       -       -       -       -       -       4       -       - 


                           2.7%        3.1%              3.4%  3.7%     0.9%     6.3%    2.7%                              4.8%                                            6.4%                 


 


21                            0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       -       -       0       - 


                           0.1%  0.4%                          0.1%     0.1%             0.1%                     0.1%                                                             0.1%         


 


32                            0     -     0     -     -     -     0        -        0       0       -       -        0        -       -       -       -       -       0       0       -       - 


                           0.3%        0.4%                    0.6%              1.1%    0.3%                     0.8%                                             3.2%    0.8%                 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                     P5B. How many CFLs did you remove?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


40                            1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       -       -       -       1       -       - 


                           1.0%        1.1%                    1.8%     1.5%             1.0%                              1.7%                                            2.3%                 


 


Don't know                    4     1     3     0     -     1     3        4        -       4       -       -        2        1       -       1       1       0       1       2       2       - 


                           2.7%  3.2%  2.7%  3.2%        3.4%  3.4%     4.1%             2.7%                     4.0%     1.8%           37.0%    2.2%    0.7%    4.4%    3.0%    2.7%         


                                                                                                                                              r                                                 


 


Mean                       4.95  4.36  5.03  3.56  3.23  4.42  5.93     4.54     5.75    4.95       -       -     3.96     5.65       -    2.56    4.18    4.08    4.82    6.71    3.66    3.94 


                                                                 dE                                                                                                           U                 


Standard Deviation         5.48  3.39  5.73  2.38  1.85  3.79  6.80     5.44     5.52    5.48                     3.74     6.42            1.25    3.20    2.68    5.69    7.58    2.50    4.25 


Standard Error             0.61  1.26  0.67  0.82  0.59  0.99  0.95     0.61     1.38    0.61                     0.60     1.01            0.73    0.82    0.49    1.41    1.20    0.41    1.68 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                 P5B-Rebase. How many CFLs did you remove?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


1                            14     2    13     1     2     3     8       10        4      14       -       -       10        4       -       0       2       8       1       5       8       1 


                           1.4%  1.2%  1.4%  0.8%  1.4%  1.1%  1.8%     1.8%     0.9%    2.3%                     2.8%     1.9%            1.6%    1.6%    2.9%    1.1%    1.9%    1.2%    1.8% 


 


2                            28     1    26     3     5     3    16       27        0      28       -       -       15       12       -       0       5       9       3      12      15       1 


                           2.7%  0.9%  3.0%  1.8%  3.9%  1.3%  3.6%     5.0%       *%    4.6%                     4.4%     5.2%            1.5%    4.9%    3.3%    2.4%    4.7%    2.2%    1.4% 


                                                                           I                                                                                                                    


 


3                            31    10    21     2    12     8     9       15       16      31       -       -        7       24       -       1      10       7       4       8      23       0 


                           3.1%  7.9%  2.4%  1.3%  8.7%  3.0%  2.1%     2.7%     3.6%    5.2%                     1.9%    10.4%            7.6%    9.0%    2.6%    3.2%    3.2%    3.4%    0.5% 


                                    C               DfG                                                                       M                       r                               v         


 


4                            23     1    22     0     6     0    16       16        7      23       -       -       11       11       -       -       2       9       3       8      13       1 


                           2.2%  0.6%  2.5%  0.3%  4.3%  0.2%  3.6%     2.8%     1.5%    3.8%                     3.2%     4.8%                    1.4%    3.6%    2.5%    3.4%    1.9%    1.5% 


                                                     dF          DF                                                                                                                             


 


5                            13     -    13     2     -     5     5        5        8      13       -       -        4        8       -       -       -       9       -       4       9       - 


                           1.3%        1.5%  1.3%        2.1%  1.2%     0.8%     1.8%    2.1%                     1.2%     3.4%                            3.5%            1.7%    1.3%         


 


6                             6     2     4     1     1     1     3        4        2       6       -       -        3        3       -       -       2       2       1       3       3       - 


                           0.6%  1.5%  0.5%  0.4%  0.6%  0.5%  0.8%     0.8%     0.4%    1.0%                     0.9%     1.3%                    2.2%    0.7%    1.0%    1.4%    0.4%         


 


7                             3     0     2     -     -     1     1        3        -       3       -       -        1        1       -       -       -       1       1       3       -       - 


                           0.3%  0.1%  0.3%              0.4%  0.3%     0.5%             0.4%                     0.3%     0.6%                            0.5%    1.0%    1.0%                 


 


8                             2     0     2     0     -     1     1        2        -       2       -       -        2        -       -       -       1       0       1       2       -       - 


                           0.2%  0.1%  0.2%  0.1%        0.4%  0.2%     0.4%             0.4%                     0.6%                             1.0%      *%    0.8%    0.9%                 


 


10                            7     1     7     1     -     0     7        6        2       7       -       -        3        5       -       -       -       4       -       4       3       - 


                           0.7%  0.7%  0.7%  0.4%        0.1%  1.5%     1.0%     0.4%    1.2%                     0.8%     2.0%                            1.7%            1.7%    0.5%         


 


12                            4     1     3     -     1     -     3        2        2       4       -       -        1        3       -       -       3       1       0       3       1       1 


                           0.4%  1.0%  0.3%        0.6%        0.8%     0.4%     0.4%    0.7%                     0.3%     1.1%                    2.4%    0.3%    0.2%    1.1%    0.1%    1.1% 


 


15                            1     0     1     -     -     0     1        0        1       1       -       -        -        1       -       -       -       -       -       0       1       - 


                           0.1%  0.2%  0.1%              0.1%  0.2%       *%     0.2%    0.2%                              0.5%                                            0.1%    0.1%         


 


20                            4     -     4     -     -     1     3        1        3       4       -       -        -        4       -       -       -       -       -       4       -       - 


                           0.4%        0.4%              0.3%  0.7%     0.2%     0.6%    0.6%                              1.6%                                            1.5%                 


 


21                            0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       -       -       0       - 


                             *%  0.1%                            *%       *%               *%                       *%                                                               *%         


 


32                            0     -     0     -     -     -     0        -        0       0       -       -        0        -       -       -       -       -       0       0       -       - 


                             *%        0.1%                    0.1%              0.1%    0.1%                     0.1%                                             0.4%    0.2%                 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                       (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                 P5B-Rebase. How many CFLs did you remove?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


40                            1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       -       -       -       1       -       - 


                           0.1%        0.2%                    0.3%     0.3%             0.2%                              0.6%                                            0.6%                 


 


None                        865   110   755   165   109   234   358      454      411     460     260     145      291      155       -      12      82     209     102     189     608      68 


                          85.9% 85.4% 86.0% 93.5% 80.4% 90.0% 82.1%    82.6%    89.9%   76.4%  100.0%  100.0%    82.7%    66.1%           82.9%   77.0%   80.6%   86.8%   76.0%   88.7%   93.6% 


                                               EG          eG                       H               J       J        N                                                                T       T 


 


Don't know                    4     1     3     0     -     1     3        4        -       4       -       -        2        1       -       1       1       0       1       2       2       - 


                           0.4%  0.5%  0.4%  0.2%        0.3%  0.6%     0.7%             0.6%                     0.7%     0.6%            6.3%    0.5%    0.1%    0.6%    0.7%    0.3%         


 


Mean                       0.68  0.62  0.69  0.23  0.63  0.43  1.03     0.76     0.58    1.14    0.00    0.00     0.66     1.89       -    0.29    0.95    0.79    0.61    1.57    0.40    0.25 


                                                      D          DF                        KL                                 M                                              UV                 


Standard Deviation         2.65  1.97  2.73  1.04  1.52  1.75  3.61     2.80     2.45    3.35    0.00    0.00     2.12     4.57            0.89    2.31    1.99    2.54    4.63    1.42    1.36 


Standard Error             0.11  0.20  0.13  0.11  0.19  0.15  0.22     0.13     0.19    0.18    0.00    0.00     0.15     0.40            0.25    0.32    0.17    0.28    0.37    0.08    0.19 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                    P5C. How many of the CFLs you removed were spiral or twisty shaped?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              138    18   120    11    26    25    76       92       46     138       -       -       58       78       -       2      24      50      15      58      76       5 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            145    44   101    16    20    35    74      121       24     145       -       -       67       75       -       4      25      49      26      61      75       9 


 


0                             8     -     8     -     -     -     8        5        3       8       -       -        4        4       -       -       -       6       3       5       3       0 


                           6.1%        7.0%                   11.1%     6.0%     6.3%    6.1%                     7.2%     5.4%                           11.5%   17.9%    8.6%    3.8%   10.5% 


 


1                             8     2     7     1     2     3     2        7        1       8       -       -        5        3       -       0       2       4       0       2       5       1 


                           6.1%  8.6%  5.7% 13.4%  7.2% 10.2%  3.3%     7.7%     3.0%    6.1%                     9.3%     3.8%           14.7%    6.9%    8.5%    2.0%    3.5%    6.7%   28.6% 


 


2                            28     1    27     3     5     3    16       27        0      28       -       -       15       13       -       0       5       9       3      11      16       1 


                          20.0%  6.0% 22.1% 27.9% 20.2% 13.6% 20.9%    29.9%     0.5%   20.0%                    25.7%    16.2%           14.3%   21.5%   18.2%   17.0%   19.6%   20.9%   11.8% 


                                                                           I                                                                                                                    


 


3                            31    11    20     3    11     8     9       14       16      31       -       -        6       25       -       1       8       7       4       8      22       0 


                          22.1% 58.2% 16.7% 24.6% 40.4% 31.3% 12.4%    15.4%    35.5%   22.1%                     9.6%    31.4%           71.0%   34.8%   13.4%   25.5%   13.6%   29.5%    8.3% 


                                    C                 g                             h                                         M               r       r                               t         


 


4                            20     1    20     0     6     0    14       13        7      20       -       -       11        9       -       -       2       8       2       7      12       1 


                          14.7%  4.2% 16.2%  4.4% 22.1%  1.8% 17.8%    14.4%    15.1%   14.7%                    19.5%    11.4%                    6.3%   17.0%   10.2%   12.1%   16.1%   24.2% 


                                                                  F                                                                                                                             


 


5                            13     -    13     2     -     5     5        5        8      13       -       -        4        8       -       -       -       9       -       4       9       - 


                           9.3%       10.7% 19.9%       21.8%  6.9%     5.0%    17.9%    9.3%                     7.5%    10.1%                           17.9%            7.2%   11.5%         


                                                            g                                                                                                                                   


 


6                             6     2     3     0     2     1     2        4        2       6       -       -        4        2       -       -       2       2       1       3       2       1 


                           4.0% 12.6%  2.7%  2.7%  5.9%  5.3%  3.1%     4.2%     3.7%    4.0%                     6.6%     2.2%                    9.4%    3.5%    8.2%    4.3%    3.0%   16.6% 


 


7                             1     0     1     -     -     1     -        1        -       1       -       -        1        0       -       -       -       -       1       1       -       - 


                           0.8%  0.4%  0.9%              4.6%           1.3%             0.8%                     1.9%     0.1%                                    7.9%    2.0%                 


 


8                             2     0     2     0     -     1     1        2        -       2       -       -        2        -       -       -       1       0       1       2       -       - 


                           1.6%  0.7%  1.7%  1.1%        4.4%  1.3%     2.4%             1.6%                     3.7%                             4.5%    0.2%    6.4%    3.8%                 


 


10                            8     1     7     1     -     0     7        6        2       8       -       -        3        5       -       -       -       4       -       4       4       - 


                           5.8%  5.1%  5.9%  6.1%        0.9%  9.3%     6.5%     4.2%    5.8%                     4.8%     6.6%                            9.0%            7.2%    5.0%         


 


12                            4     0     4     -     -     -     4        2        2       4       -       -        0        3       -       -       3       -       0       4       0       - 


                           3.2%  2.5%  3.3%                    5.8%     2.5%     4.4%    3.2%                     0.8%     4.4%                   10.5%            1.5%    7.2%    0.3%         


 


15                            1     0     1     -     -     0     1        0        1       1       -       -        -        1       -       -       -       -       -       0       1       - 


                           0.8%  1.2%  0.8%              0.9%  1.3%     0.2%     2.1%    0.8%                              1.5%                                            0.4%    1.3%         


 


20                            4     -     4     -     -     1     3        1        3       4       -       -        -        4       -       -       -       -       -       4       -       - 


                           2.8%        3.2%              3.6%  3.9%     1.0%     6.3%    2.8%                              4.9%                                            6.6%                 


 


21                            0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       -       -       0       - 


                           0.1%  0.4%                          0.1%     0.1%             0.1%                     0.1%                                                             0.1%         


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 


                                                     Pacific Market Research - May 2014 







                                                                                                                          Table P5C Page 74 


                                                                                                                          (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                    P5C. How many of the CFLs you removed were spiral or twisty shaped?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


32                            0     -     0     -     -     -     0        -        0       0       -       -        0        -       -       -       -       -       0       0       -       - 


                           0.4%        0.4%                    0.6%              1.1%    0.4%                     0.8%                                             3.3%    0.9%                 


 


Don't know                    3     -     3     -     1     0     2        3        -       3       -       -        2        2       -       -       1       0       -       2       1       - 


                           2.3%        2.7%        4.3%  1.5%  2.3%     3.5%             2.3%                     2.6%     2.2%                    6.0%    0.8%            3.1%    1.9%         


 


Mean                       4.47  4.04  4.53  3.46  3.05  4.48  5.10     3.83     5.68    4.47       -       -     3.84     4.89       -    2.56    4.24    3.58    4.34    5.79    3.58    2.73 


                                                                  E                                                                                                          UV                 


Standard Deviation         4.31  2.98  4.49  2.33  1.16  3.80  5.20     3.34     5.58    4.31                     3.74     4.66            1.25    3.27    2.66    5.94    5.78    2.53    2.22 


Standard Error             0.49  1.11  0.53  0.80  0.38  1.00  0.73     0.38     1.40    0.49                     0.61     0.74            0.73    0.86    0.49    1.47    0.93    0.42    0.88 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                 P5C-Rebase. How many of the CFLs you removed were spiral or twisty shaped?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


0/None                      877   111   766   165   109   234   368      463      414     472     260     145      298      160       -      13      82     215     105     196     613      69 


                          87.1% 85.9% 87.3% 93.7% 80.4% 90.3% 84.6%    84.2%    90.5%   78.4%  100.0%  100.0%    84.6%    68.4%           89.3%   77.2%   83.0%   89.7%   78.7%   89.4%   94.3% 


                                               EG           e                       H               J       J        N                                                q               T       T 


 


1                             8     2     7     1     2     3     2        7        1       8       -       -        5        3       -       0       2       4       0       2       5       1 


                           0.8%  1.2%  0.8%  0.8%  1.4%  1.0%  0.6%     1.3%     0.3%    1.4%                     1.5%     1.3%            1.6%    1.6%    1.6%    0.2%    0.8%    0.7%    1.8% 


 


2                            28     1    27     3     5     3    16       27        0      28       -       -       15       13       -       0       5       9       3      11      16       1 


                           2.8%  0.9%  3.0%  1.8%  3.9%  1.3%  3.6%     5.0%       *%    4.6%                     4.3%     5.4%            1.5%    4.9%    3.5%    2.1%    4.6%    2.3%    0.8% 


                                                                           I                                                                                                                    


 


3                            31    11    20     3    11     8     9       14       16      31       -       -        6       25       -       1       8       7       4       8      22       0 


                           3.0%  8.2%  2.3%  1.6%  7.9%  3.0%  2.1%     2.6%     3.6%    5.1%                     1.6%    10.5%            7.6%    7.9%    2.6%    3.2%    3.2%    3.3%    0.5% 


                                    C               DfG                                                                       M                                                                 


 


4                            20     1    20     0     6     0    14       13        7      20       -       -       11        9       -       -       2       8       2       7      12       1 


                           2.0%  0.6%  2.2%  0.3%  4.3%  0.2%  3.1%     2.4%     1.5%    3.4%                     3.2%     3.8%                    1.4%    3.3%    1.3%    2.8%    1.8%    1.5% 


                                                     dF          dF                                                                                                                             


 


5                            13     -    13     2     -     5     5        5        8      13       -       -        4        8       -       -       -       9       -       4       9       - 


                           1.3%        1.5%  1.3%        2.1%  1.2%     0.8%     1.8%    2.1%                     1.2%     3.4%                            3.5%            1.7%    1.3%         


 


6                             6     2     3     0     2     1     2        4        2       6       -       -        4        2       -       -       2       2       1       3       2       1 


                           0.5%  1.8%  0.4%  0.2%  1.1%  0.5%  0.5%     0.7%     0.4%    0.9%                     1.1%     0.7%                    2.2%    0.7%    1.0%    1.0%    0.3%    1.1% 


 


7                             1     0     1     -     -     1     -        1        -       1       -       -        1        0       -       -       -       -       1       1       -       - 


                           0.1%  0.1%  0.1%              0.4%           0.2%             0.2%                     0.3%       *%                                    1.0%    0.5%                 


 


8                             2     0     2     0     -     1     1        2        -       2       -       -        2        -       -       -       1       0       1       2       -       - 


                           0.2%  0.1%  0.2%  0.1%        0.4%  0.2%     0.4%             0.4%                     0.6%                             1.0%      *%    0.8%    0.9%                 


 


10                            8     1     7     1     -     0     7        6        2       8       -       -        3        5       -       -       -       4       -       4       4       - 


                           0.8%  0.7%  0.8%  0.4%        0.1%  1.6%     1.1%     0.4%    1.3%                     0.8%     2.2%                            1.7%            1.7%    0.6%         


 


12                            4     0     4     -     -     -     4        2        2       4       -       -        0        3       -       -       3       -       0       4       0       - 


                           0.4%  0.4%  0.4%                    1.0%     0.4%     0.4%    0.7%                     0.1%     1.5%                    2.4%            0.2%    1.7%      *%         


 


15                            1     0     1     -     -     0     1        0        1       1       -       -        -        1       -       -       -       -       -       0       1       - 


                           0.1%  0.2%  0.1%              0.1%  0.2%       *%     0.2%    0.2%                              0.5%                                            0.1%    0.1%         


 


20                            4     -     4     -     -     1     3        1        3       4       -       -        -        4       -       -       -       -       -       4       -       - 


                           0.4%        0.4%              0.3%  0.7%     0.2%     0.6%    0.6%                              1.6%                                            1.5%                 


 


21                            0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       -       -       0       - 


                             *%  0.1%                            *%       *%               *%                       *%                                                               *%         


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                       (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                 P5C-Rebase. How many of the CFLs you removed were spiral or twisty shaped?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


32                            0     -     0     -     -     -     0        -        0       0       -       -        0        -       -       -       -       -       0       0       -       - 


                             *%        0.1%                    0.1%              0.1%    0.1%                     0.1%                                             0.4%    0.2%                 


 


Don't know                    3     -     3     -     1     0     2        3        -       3       -       -        2        2       -       -       1       0       -       2       1       - 


                           0.3%        0.4%        0.8%  0.1%  0.4%     0.6%             0.5%                     0.4%     0.7%                    1.4%    0.1%            0.7%    0.2%         


 


Mean                       0.60  0.57  0.61  0.22  0.58  0.43  0.87     0.62     0.57    1.01    0.00    0.00     0.62     1.61       -    0.28    0.92    0.69    0.55    1.32    0.39    0.18 


                                                      D          Df                        KL                                 M                                              UV                 


Standard Deviation         2.19  1.79  2.25  1.01  1.30  1.75  2.87     1.95     2.45    2.77    0.00    0.00     2.06     3.52            0.86    2.31    1.82    2.50    3.66    1.39    0.84 


Standard Error             0.09  0.18  0.11  0.11  0.16  0.15  0.17     0.09     0.19    0.15    0.00    0.00     0.15     0.31            0.23    0.32    0.15    0.28    0.29    0.07    0.12 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 


                                                     Pacific Market Research - May 2014 







                                                                                                                          Table P5E Page 77 


 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                P5E. How many of the CFLs you removed were shaped like regular light bulbs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total               12     1    11     0     1     -    11        9        3      12       -       -        5        7       -       -       -       7       3       6       5       1 


                           100%  100%  100%  100%  100%        100%   100.0%   100.0%  100.0%                   100.0%   100.0%                          100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total             12     2    10     1     1     -    10       11        1      12       -       -        4        8       -       -       -       6       3       6       4       2 


 


0                             6     1     5     -     1     -     5        6        -       6       -       -        2        4       -       -       -       4       2       5       -       1 


                          48.1% 67.8% 46.0%        100%       46.0%    62.9%            48.1%                    34.8%    56.9%                           48.3%   88.1%   73.3%          100.0% 


                                                      G                                                                                                                                         


 


1                             3     -     3     -     -     -     3        -        3       3       -       -        3        -       -       -       -       3       -       -       3       - 


                          23.5%       25.9%                   25.9%            100.0%   23.5%                    58.8%                                    39.0%                   61.7%         


 


2                             2     -     2     -     -     -     2        2        -       2       -       -        0        1       -       -       -       1       0       0       1       - 


                          14.2%       15.6%                   15.6%    18.6%            14.2%                     6.4%    19.4%                           12.7%   11.9%    4.9%   30.5%         


 


3                             0     0     -     0     -     -     -        0        -       0       -       -        -        0       -       -       -       -       -       -       0       - 


                           3.0% 32.2%        100%                       3.9%             3.0%                              4.9%                                                    7.8%         


 


6                             1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       -       -       -       1       -       - 


                          11.2%       12.4%                   12.4%    14.7%            11.2%                             18.7%                                           21.8%                 


 


Mean                       1.28  0.96  1.31  3.00  0.00     -  1.31     1.37     1.00    1.28       -       -     0.72     1.66       -       -       -    0.64    0.24    1.41    1.46    0.00 


                                                                                                                                                                                      v         


Standard Deviation         1.94  3.97  1.99  0.00  0.00        1.99     2.24     0.00    1.94                     0.64     2.45                            0.75    0.82    2.68    0.72    0.00 


Standard Error             0.67  2.98  0.74  0.00  0.00        0.74     0.74     0.00    0.67                     0.41     0.95                            0.36    0.53    1.16    0.47    0.00 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                             P5E-Rebase. How many of the CFLs you removed were shaped like regular light bulbs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


0/None                     1001   128   872   176   135   259   430      546      455     595     260     145      349      231       -      14     106     255     117     247     681      73 


                          99.4% 99.7% 99.3% 99.8%  100%  100% 98.6%    99.4%    99.4%   98.9%  100.0%  100.0%    99.1%    98.6%          100.0%  100.0%   98.5%   99.7%   99.3%   99.3%  100.0% 


                                                      G     G                                       J       J                                 R       R                                       u 


 


1                             3     -     3     -     -     -     3        -        3       3       -       -        3        -       -       -       -       3       -       -       3       - 


                           0.3%        0.3%                    0.7%              0.6%    0.5%                     0.8%                                     1.1%                    0.4%         


 


2                             2     -     2     -     -     -     2        2        -       2       -       -        0        1       -       -       -       1       0       0       1       - 


                           0.2%        0.2%                    0.4%     0.3%             0.3%                     0.1%     0.6%                            0.4%    0.3%    0.1%    0.2%         


 


3                             0     0     -     0     -     -     -        0        -       0       -       -        -        0       -       -       -       -       -       -       0       - 


                             *%  0.3%        0.2%                       0.1%             0.1%                              0.2%                                                    0.1%         


 


6                             1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       -       -       -       1       -       - 


                           0.1%        0.2%                    0.3%     0.3%             0.2%                              0.6%                                            0.6%                 


 


Mean                       0.02  0.01  0.02  0.01  0.00  0.00  0.03     0.02     0.01    0.03    0.00    0.00     0.01     0.05       -    0.00    0.00    0.02    0.01    0.04    0.01    0.00 


Standard Deviation         0.25  0.16  0.26  0.14  0.00  0.00  0.37     0.33     0.08    0.32    0.00    0.00     0.11     0.50            0.00    0.00    0.16    0.10    0.45    0.13    0.00 


Standard Error             0.01  0.02  0.01  0.01  0.00  0.00  0.02     0.01     0.01    0.02    0.00    0.00     0.01     0.04            0.00    0.00    0.01    0.01    0.04    0.01    0.00 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                 P6. When one of the CFLs you have installed burns out, how likely are you to replace it with another CFL?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              497    61   436    79    73   130   215      286      211     497       -       -      321      164       -      14     106     259     118     164     316      17 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            516   161   355    80    72   135   229      408      108     516       -       -      331      172       -      20     107     251     138     178     308      30 


 


TOP 2 NET                   353    39   313    61    48    98   145      206      147     353       -       -      257       85       -       4      57     195      97     104     237      12 


=========                 71.0% 64.7% 71.9% 77.9% 65.8% 75.7% 67.4%    71.9%    69.8%   71.0%                    80.1%    51.6%           24.9%   53.7%   75.3%   82.7%   63.4%   74.9%   72.1% 


                                                                                                                     N                                p      PQ      PQ               T         


 


  5 - Very likely           298    36   262    52    43    78   125      182      116     298       -       -      215       74       -       3      42     170      83      85     204       9 


                          60.1% 59.4% 60.2% 66.7% 58.6% 59.9% 58.2%    63.6%    55.3%   60.1%                    67.1%    45.3%           22.7%   39.9%   65.5%   70.7%   52.0%   64.5%   54.1% 


                                                                                                                     N                                       PQ      PQ               T         


 


  4                          54     3    51     9     5    21    20       24       31      54       -       -       42       10       -       0      15      25      14      19      33       3 


                          10.9%  5.2% 11.7% 11.2%  7.2% 15.8%  9.2%     8.3%    14.5%   10.9%                    13.1%     6.3%            2.2%   13.7%    9.8%   12.0%   11.4%   10.3%   18.0% 


                                                                                                                     N                                                                          


 


3                            51    11    40     8    14     4    25       21       30      51       -       -       40       10       -       -      17      26       7      15      34       2 


                          10.2% 17.7%  9.1%  9.7% 19.1%  3.2% 11.6%     7.3%    14.0%   10.2%                    12.6%     6.1%                   16.2%   10.1%    6.1%    9.3%   10.7%    9.2% 


                                    C                 F           F                                                  n                                s                                         


 


 BOTTOM 2 NET                93    11    83    10    11    27    45       60       34      93       -       -       23       70       -      11      32      38      13      45      46       3 


 ============             18.8% 17.6% 19.0% 12.4% 15.2% 21.2% 21.0%    20.8%    16.1%   18.8%                     7.3%    42.3%           75.1%   30.1%   14.6%   11.1%   27.3%   14.4%   18.7% 


                                                                                                                              M             QRS      RS                       U                 


 


  2                          30     2    29     2     1     9    18       13       17      30       -       -       11       19       -       4      12       9       5      15      16       - 


                           6.1%  2.6%  6.6%  2.8%  1.0%  7.2%  8.5%     4.6%     8.2%    6.1%                     3.4%    11.6%           28.0%   11.7%    3.5%    4.2%    9.0%    5.0%         


                                                                 De                                                           M              RS      rs                                         


 


  1 - Not at all likely      63     9    54     8    10    18    27       46       17      63       -       -       13       51       -       7      20      29       8      30      30       3 


                          12.7% 15.0% 12.4%  9.6% 14.2% 14.0% 12.5%    16.2%     8.0%   12.7%                     3.9%    30.7%           47.1%   18.4%   11.1%    6.9%   18.2%    9.5%   18.7% 


                                                                           I                                                  M             QRS       s                       U                 


 


Mean                       4.00  3.92  4.01  4.23  3.95  4.00  3.92     3.98     4.01    4.00       -       -     4.36     3.24       -    2.25    3.45    4.15    4.35    3.70    4.15    3.89 


                                                                                                                     N                                P      PQ      PQ               T         


Standard Deviation         1.45  1.50  1.44  1.31  1.46  1.48  1.47     1.54     1.32    1.45                     1.08     1.78            1.65    1.55    1.37    1.20    1.59    1.34    1.57 


Standard Error             0.09  0.22  0.09  0.20  0.24  0.18  0.12     0.09     0.15    0.09                     0.08     0.18            0.45    0.21    0.11    0.13    0.15    0.10    0.36 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                   M1. Did you purchase any CFLs in 2013?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              602    75   527    94    91   142   274      340      262     602       -       -      352      235       -      14     106     259     118     193     383      26 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            608   188   420    95    82   152   279      474      134     608       -       -      359      232       -      20     107     251     138     202     368      38 


 


Yes                         352    43   310    53    54    85   160      196      157     352       -       -      352        -       -       3      52     181      85     111     229      12 


                          58.5% 57.1% 58.7% 56.4% 59.4% 59.8% 58.3%    57.5%    59.8%   58.5%                   100.0%                    17.9%   49.0%   69.9%   72.7%   57.8%   59.7%   46.6% 


                                                                                                                                                      P      PQ      PQ                         


 


No                          235    31   203    38    33    54   109      132      103     235       -       -        -      235       -      11      52      72      29      78     143      13 


                          39.0% 41.9% 38.6% 40.9% 36.6% 37.7% 39.8%    38.7%    39.3%   39.0%                            100.0%           78.1%   49.3%   27.7%   24.9%   40.6%   37.3%   51.4% 


                                                                                                                                            QRS      RS                                         


 


Don't know                   15     1    14     2     4     4     5       13        2      15       -       -        -        -       -       1       2       6       3       3      11       1 


                           2.4%  0.8%  2.7%  2.5%  4.0%  2.5%  1.9%     3.7%     0.8%    2.4%                                              4.0%    1.6%    2.3%    2.5%    1.5%    2.9%    2.0% 


                                                                           i                                                                                                                    


 


Refused                       0     0     -     0     -     -     -        0        -       0       -       -        -        -       -       -       -       -       -       0       -       - 


                             *%  0.2%        0.1%                         *%               *%                                                                              0.1%                 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


               M2. How many CFLs did you purchase in 2013?  If a package contained more than one bulb, please count each one  


                                                                 separately. 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              352    43   310    53    54    85   160      196      157     352       -       -      352        -       -       3      52     181      85     111     229      12 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%                   100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            359   115   244    56    53    88   162      280       79     359       -       -      359        -       -       5      51     173     102     121     219      19 


 


1                             9     1     8     1     -     5     3        7        2       9       -       -        9        -       -       1       2       6       -       1       8       - 


                           2.6%  2.0%  2.7%  2.6%        6.0%  1.7%     3.8%     1.1%    2.6%                     2.6%                    44.2%    3.7%    3.4%            1.2%    3.4%         


 


2                            33     2    31     -     4     9    21       19       14      33       -       -       33        -       -       1       9      19       0      16      15       2 


                           9.4%  4.0% 10.1%        6.9% 10.2% 12.9%     9.8%     8.8%    9.4%                     9.4%                    35.3%   17.0%   10.7%    0.3%   14.2%    6.6%   16.5% 


                                                                                                                                                      S       S               u                 


 


3                            10     3     8     2     0     1     7        6        4      10       -       -       10        -       -       0       3       6       0       3       6       1 


                           3.0%  6.1%  2.5%  4.7%  0.3%  0.9%  4.4%     3.1%     2.8%    3.0%                     3.0%                    15.3%    5.2%    3.4%    0.4%    2.6%    2.7%   11.6% 


 


4                            57    14    44     9    13    10    26       33       24      57       -       -       57        -       -       -      16      23      10      19      37       1 


                          16.3% 32.1% 14.1% 16.9% 23.3% 11.2% 16.3%    17.1%    15.3%   16.3%                    16.3%                            31.3%   12.5%   11.6%   17.3%   16.1%   10.3% 


                                    C                                                                                                                RS                                         


 


5                            34     3    31     6     6    12    10       15       19      34       -       -       34        -       -       -       8      16       8       4      28       2 


                           9.6%  7.3%  9.9% 11.1% 11.0% 13.8%  6.4%     7.7%    12.0%    9.6%                     9.6%                            15.5%    9.0%    9.4%    3.4%   12.3%   15.4% 


                                                            g                                                                                                                         T         


 


6                            54     7    47    15     4    16    19       31       23      54       -       -       54        -       -       -       7      36      10      17      37       - 


                          15.3% 15.9% 15.3% 29.1%  7.0% 18.3% 12.1%    16.0%    14.5%   15.3%                    15.3%                            12.5%   19.9%   11.2%   15.4%   16.1%         


                                               EG                                                                                                                                               


 


7                             1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       1       -       1       -       - 


                           0.4%        0.4%                    0.9%     0.7%             0.4%                     0.4%                                     0.8%            1.2%                 


 


8                            34     6    28     3    10     2    18       19       15      34       -       -       34        -       -       -       2      22       8      13      20       1 


                           9.6% 12.9%  9.2%  6.4% 18.2%  2.7% 11.5%     9.5%     9.8%    9.6%                     9.6%                             3.9%   12.0%    9.7%   11.7%    8.8%    6.7% 


                                                      f           f                                                                                           q                                 


 


9                             1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       1       -       1       - 


                           0.3%        0.3%                    0.6%     0.5%             0.3%                     0.3%                                             1.1%            0.4%         


 


10                           37     3    34     7     9     8    13       17       19      37       -       -       37        -       -       -       4      15      14      12      24       1 


                          10.4%  5.9% 11.1% 12.8% 16.7%  9.0%  8.3%     8.8%    12.4%   10.4%                    10.4%                             7.9%    8.1%   16.9%   10.4%   10.6%    7.5% 


                                                                                                                                                                      r                         


 


12                           35     1    34     6     8     7    14       21       14      35       -       -       35        -       -       -       0      21       9      12      22       1 


                           9.9%  1.9% 11.0% 10.9% 13.8%  8.3%  9.0%    10.5%     9.0%    9.9%                     9.9%                             0.4%   11.7%   10.1%   11.0%    9.5%    5.7% 


                                          B                                                                                                                   Q       Q                         


 


14                            0     0     -     -     -     0     0        0        -       0       -       -        0        -       -       -       0       -       0       0       0       - 


                           0.1%  0.9%                    0.3%  0.1%     0.2%             0.1%                     0.1%                             0.3%            0.3%    0.2%    0.1%         


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                           (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


               M2. How many CFLs did you purchase in 2013?  If a package contained more than one bulb, please count each one  


                                                                 separately. 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


15                            8     1     7     -     1     2     5        5        3       8       -       -        8        -       -       -       -       1       7       3       5       - 


                           2.2%  1.2%  2.4%        2.4%  1.8%  3.1%     2.5%     1.9%    2.2%                     2.2%                                     0.5%    8.0%    2.7%    2.1%         


                                                                                                                                                                      R                         


 


16                            3     0     3     -     -     1     2        1        2       3       -       -        3        -       -       -       1       0       2       1       2       - 


                           0.9%  0.7%  1.0%              1.1%  1.4%     0.6%     1.3%    0.9%                     0.9%                             1.7%    0.2%    2.4%    0.8%    1.0%         


 


20                            9     1     8     0     0     5     3        3        6       9       -       -        9        -       -       -       -       2       7       1       8       - 


                           2.5%  1.5%  2.6%  0.2%  0.4%  5.9%  2.1%     1.4%     3.8%    2.5%                     2.5%                                     1.1%    7.8%    0.9%    3.4%         


                                                                                                                                                                      R                         


 


24                            2     0     1     0     -     1     0        1        1       2       -       -        2        -       -       0       -       -       2       0       1       0 


                           0.5%  1.0%  0.5%  0.2%        1.6%  0.2%     0.4%     0.7%    0.5%                     0.5%                     5.2%                    1.9%    0.3%    0.6%    1.9% 


 


29                            0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       -       -       0 


                             *%  0.3%                          0.1%     0.1%               *%                       *%                                             0.2%                    1.2% 


 


30                            1     0     1     1     -     -     0        1        -       1       -       -        1        -       -       -       -       -       1       0       1       - 


                           0.3%  0.5%  0.2%  1.3%              0.1%     0.5%             0.3%                     0.3%                                             1.1%    0.2%    0.3%         


 


32                            0     -     0     -     -     -     0        -        0       0       -       -        0        -       -       -       -       -       0       0       -       - 


                           0.1%        0.2%                    0.3%              0.3%    0.1%                     0.1%                                             0.6%    0.4%                 


 


40                            0     0     -     0     -     -     -        0        -       0       -       -        0        -       -       -       -       -       0       0       -       - 


                           0.1%  0.7%        0.6%                       0.2%             0.1%                     0.1%                                             0.4%    0.3%                 


 


50                            6     0     6     0     -     3     2        0        6       6       -       -        6        -       -       -       -       3       2       -       6       - 


                           1.7%  0.9%  1.8%  0.7%        4.1%  1.3%     0.2%     3.5%    1.7%                     1.7%                                     1.9%    2.8%            2.6%         


 


61                            0     -     0     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       0       -       - 


                           0.1%        0.1%                    0.2%     0.2%             0.1%                     0.1%                                             0.4%    0.3%                 


 


Don't know                   17     2    15     1     -     4    11       13        4      17       -       -       17        -       -       -       0       9       3       6       8       3 


                           4.7%  4.2%  4.8%  2.6%        4.8%  6.9%     6.4%     2.6%    4.7%                     4.7%                             0.4%    4.8%    3.5%    5.4%    3.4%   23.2% 


                                                                                                                                                                                             tU 


 


Mean                       7.95  6.96  8.09  7.50  7.27  9.17  7.69     7.08     9.00    7.95       -       -     7.95        -       -    2.86    4.80    7.37   11.79    7.24    8.38    6.01 


                                                                                                                                                             pQ     pQR                         


Standard Deviation         7.49  6.74  7.59  6.02  3.44 10.19  7.29     5.50     9.25    7.49                     7.49                     6.44    2.78    7.11    9.53    5.65    8.28    5.40 


Standard Error             0.55  1.31  0.60  1.15  0.68  1.65  0.72     0.42     1.22    0.55                     0.55                     3.43    0.59    0.72    1.29    0.70    0.77    1.65 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


            M2-Rebase. How many CFLs did you purchase in 2013?  If a package contained more than one bulb, please count each one  


                                                                 separately. 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


1                             9     1     8     1     -     5     3        7        2       9       -       -        9        -       -       1       2       6       -       1       8       - 


                           0.9%  0.6%  1.0%  0.8%        2.0%  0.6%     1.4%     0.4%    1.5%                     2.6%                     7.9%    1.8%    2.4%            0.6%    1.1%         


 


2                            33     2    31     -     4     9    21       19       14      33       -       -       33        -       -       1       9      19       0      16      15       2 


                           3.3%  1.3%  3.6%        2.8%  3.3%  4.7%     3.5%     3.0%    5.5%                     9.4%                     6.3%    8.3%    7.5%    0.2%    6.4%    2.2%    2.7% 


                                                                                                                                                      S       S               U                 


 


3                            10     3     8     2     0     1     7        6        4      10       -       -       10        -       -       0       3       6       0       3       6       1 


                           1.0%  2.0%  0.9%  1.4%  0.1%  0.3%  1.6%     1.1%     1.0%    1.7%                     3.0%                     2.7%    2.6%    2.4%    0.3%    1.1%    0.9%    1.9% 


 


4                            57    14    44     9    13    10    26       33       24      57       -       -       57        -       -       -      16      23      10      19      37       1 


                           5.7% 10.6%  5.0%  5.1%  9.4%  3.7%  6.0%     6.1%     5.2%    9.5%                    16.3%                            15.3%    8.7%    8.4%    7.8%    5.4%    1.7% 


                                    C                                                                                                                                         v                 


 


5                            34     3    31     6     6    12    10       15       19      34       -       -       34        -       -       -       8      16       8       4      28       2 


                           3.4%  2.4%  3.5%  3.3%  4.4%  4.5%  2.3%     2.7%     4.1%    5.6%                     9.6%                             7.6%    6.3%    6.8%    1.5%    4.1%    2.5% 


 


6                            54     7    47    15     4    16    19       31       23      54       -       -       54        -       -       -       7      36      10      17      37       - 


                           5.4%  5.3%  5.4%  8.7%  2.8%  6.0%  4.4%     5.7%     5.0%    9.0%                    15.3%                             6.1%   13.9%    8.1%    6.9%    5.4%         


                                                                                                                                                              q                                 


 


7                             1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       1       -       1       -       - 


                           0.1%        0.2%                    0.3%     0.3%             0.2%                     0.4%                                     0.5%            0.6%                 


 


8                            34     6    28     3    10     2    18       19       15      34       -       -       34        -       -       -       2      22       8      13      20       1 


                           3.4%  4.3%  3.2%  1.9%  7.3%  0.9%  4.2%     3.4%     3.4%    5.6%                     9.6%                             1.9%    8.4%    7.1%    5.2%    2.9%    1.1% 


                                                      f           F                                                                                           Q                                 


 


9                             1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       1       -       1       - 


                           0.1%        0.1%                    0.2%     0.2%             0.2%                     0.3%                                             0.8%            0.1%         


 


10                           37     3    34     7     9     8    13       17       19      37       -       -       37        -       -       -       4      15      14      12      24       1 


                           3.7%  1.9%  3.9%  3.8%  6.7%  3.0%  3.0%     3.1%     4.3%    6.1%                    10.4%                             3.9%    5.7%   12.3%    4.7%    3.5%    1.2% 


                                                                                                                                                                     Qr                         


 


12                           35     1    34     6     8     7    14       21       14      35       -       -       35        -       -       -       0      21       9      12      22       1 


                           3.4%  0.6%  3.9%  3.3%  5.6%  2.7%  3.3%     3.8%     3.1%    5.8%                     9.9%                             0.2%    8.2%    7.4%    5.0%    3.2%    0.9% 


                                          B                                                                                                                   Q       Q       V                 


 


14                            0     0     -     -     -     0     0        0        -       0       -       -        0        -       -       -       0       -       0       0       0       - 


                             *%  0.3%                    0.1%    *%     0.1%             0.1%                     0.1%                             0.1%            0.2%    0.1%      *%         


 


15                            8     1     7     -     1     2     5        5        3       8       -       -        8        -       -       -       -       1       7       3       5       - 


                           0.8%  0.4%  0.8%        1.0%  0.6%  1.1%     0.9%     0.7%    1.3%                     2.2%                                     0.4%    5.8%    1.2%    0.7%         


                                                                                                                                                                      R                         


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 


                                                     Pacific Market Research - May 2014 







                                                                                                                        Table M2-RB Page 84 


                                                                                                                        (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


            M2-Rebase. How many CFLs did you purchase in 2013?  If a package contained more than one bulb, please count each one  


                                                                 separately. 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


16                            3     0     3     -     -     1     2        1        2       3       -       -        3        -       -       -       1       0       2       1       2       - 


                           0.3%  0.2%  0.3%              0.4%  0.5%     0.2%     0.4%    0.5%                     0.9%                             0.8%    0.1%    1.7%    0.4%    0.3%         


 


20                            9     1     8     0     0     5     3        3        6       9       -       -        9        -       -       -       -       2       7       1       8       - 


                           0.9%  0.5%  0.9%  0.1%  0.2%  1.9%  0.8%     0.5%     1.3%    1.4%                     2.5%                                     0.8%    5.6%    0.4%    1.1%         


                                                                                                                                                                      R                         


 


24                            2     0     1     0     -     1     0        1        1       2       -       -        2        -       -       0       -       -       2       0       1       0 


                           0.2%  0.3%  0.2%  0.1%        0.5%  0.1%     0.1%     0.2%    0.3%                     0.5%                     0.9%                    1.4%    0.1%    0.2%    0.3% 


 


29                            0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       -       -       0 


                             *%  0.1%                            *%       *%               *%                       *%                                             0.1%                    0.2% 


 


30                            1     0     1     1     -     -     0        1        -       1       -       -        1        -       -       -       -       -       1       0       1       - 


                           0.1%  0.2%  0.1%  0.4%              0.1%     0.2%             0.2%                     0.3%                                             0.8%    0.1%    0.1%         


 


32                            0     -     0     -     -     -     0        -        0       0       -       -        0        -       -       -       -       -       0       0       -       - 


                             *%        0.1%                    0.1%              0.1%    0.1%                     0.1%                                             0.4%    0.2%                 


 


40                            0     0     -     0     -     -     -        0        -       0       -       -        0        -       -       -       -       -       0       0       -       - 


                             *%  0.2%        0.2%                       0.1%             0.1%                     0.1%                                             0.3%    0.1%                 


 


50                            6     0     6     0     -     3     2        0        6       6       -       -        6        -       -       -       -       3       2       -       6       - 


                           0.6%  0.3%  0.6%  0.2%        1.3%  0.5%     0.1%     1.2%    1.0%                     1.7%                                     1.4%    2.1%            0.9%         


 


61                            0     -     0     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       0       -       - 


                             *%          *%                    0.1%     0.1%             0.1%                     0.1%                                             0.3%    0.1%                 


 


None                        655    86   569   124    81   174   276      354      301     249     260     145        -      235       -      12      54      78      32     137     457      61 


                          65.0% 66.8% 64.8% 70.0% 59.8% 67.2% 63.3%    64.4%    65.8%   41.5%  100.0%  100.0%            100.0%           82.1%   51.0%   30.1%   27.3%   55.1%   66.6%   83.6% 


                                                                                                    J       J                               QRS      RS                               T      TU 


 


Don't know                   17     2    15     1     -     4    11       13        4      17       -       -       17        -       -       -       0       9       3       6       8       3 


                           1.6%  1.4%  1.7%  0.8%        1.6%  2.5%     2.3%     0.9%    2.7%                     4.7%                             0.2%    3.3%    2.6%    2.4%    1.1%    3.8% 


 


Mean                       2.70  2.24  2.76  2.21  2.92  2.91  2.70     2.41     3.03    4.56    0.00    0.00     7.95     0.00       -    0.51    2.35    5.08    8.48    3.15    2.73    0.79 


                                                                                           KL                        N                                       PQ     PQR       V       V         


Standard Deviation         5.76  5.00  5.86  4.72  4.19  7.13  5.66     4.64     6.84    6.90    0.00    0.00     7.49     0.00            2.47    3.09    6.82    9.66    5.17    6.14    2.76 


Standard Error             0.25  0.51  0.28  0.52  0.51  0.62  0.35     0.21     0.53    0.38    0.00    0.00     0.55     0.00            0.67    0.43    0.57    1.09    0.42    0.33    0.40 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                               QM2A. How many of the CFLs you bought in 2013 were the spiral or twisty shape?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              336    41   295    52    54    81   149      183      153     336       -       -      336        -       -       3      52     172      82     105     221       9 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%                   100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            339   108   231    53    53    82   151      262       77     339       -       -      339        -       -       5      50     165      96     112     210      17 


 


0                            26     1    25     1     4     6    15       16       11      26       -       -       26        -       -       -       3      16       4      13      14       - 


                           7.8%  2.7%  8.5%  2.0%  6.5%  7.7% 10.2%     8.5%     6.9%    7.8%                     7.8%                             6.6%    9.3%    4.3%   11.9%    6.1%         


                                                                  d                                                                                                                             


 


1                             8     1     7     1     -     5     2        7        1       8       -       -        8        -       -       2       2       4       -       1       7       - 


                           2.5%  2.4%  2.5%  2.6%        6.3%  1.2%     4.1%     0.6%    2.5%                     2.5%                    79.5%    4.0%    2.4%            1.3%    3.1%         


                                                                                                                                             QR                                                 


 


2                            37     2    35     -     5    12    20       19       17      37       -       -       37        -       -       -       9      19       2      16      19       2 


                          10.9%  3.8% 11.9%        8.6% 14.4% 13.7%    10.6%    11.4%   10.9%                    10.9%                            17.1%   11.2%    2.0%   14.9%    8.6%   21.5% 


                                                                                                                                                      s       S                                 


 


3                            15     3    13     2     3     2     8       11        4      15       -       -       15        -       -       0       5       7       2       5       9       1 


                           4.6%  6.9%  4.3%  4.8%  5.0%  2.6%  5.5%     6.0%     2.9%    4.6%                     4.6%                    15.3%    9.7%    4.3%    2.2%    4.6%    4.1%   15.1% 


 


4                            55    13    43     9    14     7    25       29       26      55       -       -       55        -       -       -      15      21      11      17      37       1 


                          16.5% 31.5% 14.4% 18.0% 25.2%  8.8% 17.1%    16.0%    17.1%   16.5%                    16.5%                            29.0%   12.0%   13.6%   16.1%   16.9%   13.4% 


                                    C                 f                                                                                              rs                                         


 


5                            28     3    26     5     3    11     9       10       19      28       -       -       28        -       -       -       6      15       6       3      23       2 


                           8.5%  7.1%  8.7% 10.0%  6.3% 13.2%  6.2%     5.3%    12.3%    8.5%                     8.5%                            10.7%    8.8%    7.7%    3.0%   10.6%   20.0% 


                                                            g                                                                                                                         T       t 


 


6                            55     7    48    15     4    15    21       29       26      55       -       -       55        -       -       -       7      37       8      19      36       - 


                          16.3% 17.1% 16.2% 28.5%  7.0% 18.6% 14.2%    15.9%    16.8%   16.3%                    16.3%                            13.0%   21.6%    9.7%   17.9%   16.2%         


                                               Eg                                                                                                             S                                 


 


7                             4     0     3     -     -     0     3        4        -       4       -       -        4        -       -       -       -       3       0       1       2       - 


                           1.0%  0.5%  1.1%              0.3%  2.2%     1.9%             1.0%                     1.0%                                     1.9%    0.3%    1.1%    1.1%         


 


8                            29     5    24     3     9     2    15       17       13      29       -       -       29        -       -       -       -      17      11      10      19       1 


                           8.7% 12.9%  8.2%  6.6% 16.3%  2.1% 10.3%     9.1%     8.2%    8.7%                     8.7%                                     9.7%   13.4%    9.4%    8.4%    8.7% 


                                                      f           F                                                                                                                             


 


10                           23     3    21     7     6     4     6       14        9      23       -       -       23        -       -       -       4      10      10       5      17       1 


                           7.0%  6.4%  7.1% 13.2% 11.0%  5.2%  4.4%     7.6%     6.2%    7.0%                     7.0%                             7.9%    5.6%   11.9%    5.2%    7.7%    9.8% 


 


12                           25     1    24     6     6     5     8       15       10      25       -       -       25        -       -       -       -      17       8      10      14       1 


                           7.3%  1.5%  8.2% 11.2% 11.8%  5.7%  5.3%     8.0%     6.6%    7.3%                     7.3%                                     9.7%    9.7%    9.8%    6.2%    7.4% 


                                          b                                                                                                                                                     


 


14                            0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       0       -       -       -       0       - 


                             *%  0.3%                          0.1%     0.1%               *%                       *%                             0.3%                            0.1%         


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                         (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                               QM2A. How many of the CFLs you bought in 2013 were the spiral or twisty shape?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


15                            6     1     5     -     1     2     3        4        2       6       -       -        6        -       -       -       -       0       5       2       4       - 


                           1.8%  1.3%  1.8%        2.4%  1.9%  2.1%     2.4%     1.1%    1.8%                     1.8%                                     0.3%    6.6%    1.5%    1.9%         


                                                                                                                                                                      r                         


 


16                            3     0     3     -     -     1     2        1        2       3       -       -        3        -       -       -       1       0       2       1       2       - 


                           1.0%  0.7%  1.0%              1.2%  1.5%     0.6%     1.3%    1.0%                     1.0%                             1.7%    0.2%    2.5%    0.8%    1.1%         


 


20                            8     0     8     0     -     5     3        2        6       8       -       -        8        -       -       -       -       2       7       1       8       - 


                           2.5%  1.0%  2.7%  0.2%        6.1%  2.3%     1.3%     3.9%    2.5%                     2.5%                                     1.1%    8.1%    0.8%    3.5%         


                                                                                                                                                                      R                         


 


24                            2     0     1     0     -     1     0        1        1       2       -       -        2        -       -       0       -       -       2       0       1       0 


                           0.6%  1.1%  0.5%  0.3%        1.6%  0.3%     0.4%     0.7%    0.6%                     0.6%                     5.2%                    2.0%    0.3%    0.6%    2.4% 


 


25                            2     -     2     -     -     -     2        -        2       2       -       -        2        -       -       -       -       -       2       -       2       - 


                           0.6%        0.7%                    1.4%              1.3%    0.6%                     0.6%                                             2.5%            0.9%         


 


27                            0     -     0     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       0       -       - 


                           0.1%        0.1%                    0.2%     0.2%             0.1%                     0.1%                                             0.4%    0.3%                 


 


29                            0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       -       -       0 


                             *%  0.3%                          0.1%     0.1%               *%                       *%                                             0.2%                    1.5% 


 


30                            1     0     1     1     -     -     0        1        -       1       -       -        1        -       -       -       -       -       1       0       1       - 


                           0.3%  0.6%  0.2%  1.3%              0.2%     0.5%             0.3%                     0.3%                                             1.1%    0.2%    0.3%         


 


32                            0     -     0     -     -     -     0        -        0       0       -       -        0        -       -       -       -       -       0       0       -       - 


                           0.1%        0.2%                    0.3%              0.3%    0.1%                     0.1%                                             0.6%    0.5%                 


 


35                            0     0     -     0     -     -     -        0        -       0       -       -        0        -       -       -       -       -       0       -       0       - 


                           0.1%  0.9%        0.7%                       0.2%             0.1%                     0.1%                                             0.4%            0.2%         


 


40                            0     0     -     0     -     -     -        0        -       0       -       -        0        -       -       -       -       -       0       0       -       - 


                           0.1%  0.7%        0.6%                       0.2%             0.1%                     0.1%                                             0.4%    0.3%                 


 


50                            3     -     3     -     -     3     -        -        3       3       -       -        3        -       -       -       -       3       -       -       3       - 


                           1.0%        1.2%              4.3%                    2.3%    1.0%                     1.0%                                     2.0%                    1.6%         


 


Don't know                    2     -     2     -     -     -     2        2        -       2       -       -        2        -       -       -       -       -       0       -       2       - 


                           0.6%        0.6%                    1.3%     1.0%             0.6%                     0.6%                                             0.6%            0.9%         


 


Mean                       6.81  6.54  6.85  7.27  6.24  8.20  6.09     6.13     7.62    6.81       -       -     6.81        -       -    2.51    4.26    6.52   10.19    5.85    7.31    6.01 


                                                                                                                                                              Q     pQR               t         


Standard Deviation         6.85  5.95  6.97  5.45  3.74 10.51  5.40     5.11     8.41    6.85                     6.85                     6.55    2.92    7.30    7.22    5.17    7.54    5.40 


Standard Error             0.50  1.15  0.55  1.04  0.74  1.70  0.54     0.39     1.11    0.50                     0.50                     3.49    0.62    0.73    0.98    0.64    0.71    1.65 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 


                                                     Pacific Market Research - May 2014 







                                                                                                                      Table QM2A-RB Page 87 


 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                           QM2A-Rebase. How many of the CFLs you bought in 2013 were the spiral or twisty shape?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


0/None                      697    89   608   126    84   185   302      382      316     292     260     145       43      235       -      12      58     102      39     155     478      64 


                          69.3% 69.1% 69.3% 71.4% 62.4% 71.2% 69.3%    69.5%    68.9%   48.5%  100.0%  100.0%    12.1%   100.0%           82.1%   54.4%   39.6%   32.9%   62.6%   69.7%   87.4% 


                                                                                                    J       J                 M             QRS      rS                                      TU 


 


1                             8     1     7     1     -     5     2        7        1       8       -       -        8        -       -       2       2       4       -       1       7       - 


                           0.8%  0.8%  0.8%  0.8%        2.0%  0.4%     1.3%     0.2%    1.4%                     2.4%                    14.2%    2.0%    1.6%            0.6%    1.0%         


 


2                            37     2    35     -     5    12    20       19       17      37       -       -       37        -       -       -       9      19       2      16      19       2 


                           3.6%  1.2%  4.0%        3.4%  4.5%  4.7%     3.5%     3.8%    6.1%                    10.4%                             8.3%    7.4%    1.4%    6.3%    2.8%    2.7% 


                                          b                                                                                                           s       S               u                 


 


3                            15     3    13     2     3     2     8       11        4      15       -       -       15        -       -       0       5       7       2       5       9       1 


                           1.5%  2.2%  1.4%  1.4%  2.0%  0.8%  1.9%     2.0%     1.0%    2.6%                     4.4%                     2.7%    4.7%    2.9%    1.5%    2.0%    1.3%    1.9% 


 


4                            55    13    43     9    14     7    25       29       26      55       -       -       55        -       -       -      15      21      11      17      37       1 


                           5.5% 10.0%  4.8%  5.3% 10.1%  2.7%  5.8%     5.3%     5.7%    9.2%                    15.8%                            14.2%    8.0%    9.5%    6.8%    5.4%    1.7% 


                                    C                 F                                                                                                                                         


 


5                            28     3    26     5     3    11     9       10       19      28       -       -       28        -       -       -       6      15       6       3      23       2 


                           2.8%  2.3%  2.9%  2.9%  2.5%  4.1%  2.1%     1.8%     4.1%    4.7%                     8.1%                             5.2%    5.8%    5.4%    1.3%    3.4%    2.5% 


 


6                            55     7    48    15     4    15    21       29       26      55       -       -       55        -       -       -       7      37       8      19      36       - 


                           5.4%  5.4%  5.4%  8.3%  2.8%  5.8%  4.9%     5.3%     5.6%    9.1%                    15.5%                             6.4%   14.4%    6.8%    7.6%    5.2%         


                                                                                                                                                             qS                                 


 


7                             4     0     3     -     -     0     3        4        -       4       -       -        4        -       -       -       -       3       0       1       2       - 


                           0.3%  0.2%  0.4%              0.1%  0.8%     0.6%             0.6%                     1.0%                                     1.3%    0.2%    0.5%    0.3%         


 


8                            29     5    24     3     9     2    15       17       13      29       -       -       29        -       -       -       -      17      11      10      19       1 


                           2.9%  4.1%  2.7%  1.9%  6.5%  0.7%  3.5%     3.0%     2.8%    4.9%                     8.3%                                     6.5%    9.4%    4.0%    2.7%    1.1% 


                                                      f           F                                                                                                                             


 


10                           23     3    21     7     6     4     6       14        9      23       -       -       23        -       -       -       4      10      10       5      17       1 


                           2.3%  2.0%  2.4%  3.8%  4.4%  1.6%  1.5%     2.5%     2.1%    3.9%                     6.7%                             3.9%    3.7%    8.3%    2.2%    2.5%    1.2% 


 


12                           25     1    24     6     6     5     8       15       10      25       -       -       25        -       -       -       -      17       8      10      14       1 


                           2.4%  0.5%  2.7%  3.3%  4.7%  1.8%  1.8%     2.7%     2.2%    4.1%                     7.0%                                     6.5%    6.8%    4.2%    2.0%    0.9% 


                                          b                                                                                                                                   v                 


 


14                            0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       0       -       -       -       0       - 


                             *%  0.1%                            *%       *%               *%                       *%                             0.1%                              *%         


 


15                            6     1     5     -     1     2     3        4        2       6       -       -        6        -       -       -       -       0       5       2       4       - 


                           0.6%  0.4%  0.6%        1.0%  0.6%  0.7%     0.8%     0.4%    1.0%                     1.7%                                     0.2%    4.7%    0.7%    0.6%         


                                                                                                                                                                      r                         


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                      (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                           QM2A-Rebase. How many of the CFLs you bought in 2013 were the spiral or twisty shape?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


16                            3     0     3     -     -     1     2        1        2       3       -       -        3        -       -       -       1       0       2       1       2       - 


                           0.3%  0.2%  0.3%              0.4%  0.5%     0.2%     0.4%    0.5%                     0.9%                             0.8%    0.1%    1.7%    0.4%    0.3%         


 


20                            8     0     8     0     -     5     3        2        6       8       -       -        8        -       -       -       -       2       7       1       8       - 


                           0.8%  0.3%  0.9%  0.1%        1.9%  0.8%     0.4%     1.3%    1.4%                     2.4%                                     0.7%    5.6%    0.3%    1.1%         


                                                                                                                                                                      R                         


 


24                            2     0     1     0     -     1     0        1        1       2       -       -        2        -       -       0       -       -       2       0       1       0 


                           0.2%  0.3%  0.2%  0.1%        0.5%  0.1%     0.1%     0.2%    0.3%                     0.5%                     0.9%                    1.4%    0.1%    0.2%    0.3% 


 


25                            2     -     2     -     -     -     2        -        2       2       -       -        2        -       -       -       -       -       2       -       2       - 


                           0.2%        0.2%                    0.5%              0.4%    0.3%                     0.6%                                             1.7%            0.3%         


 


27                            0     -     0     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       0       -       - 


                             *%          *%                    0.1%     0.1%             0.1%                     0.1%                                             0.3%    0.1%                 


 


29                            0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       -       -       0 


                             *%  0.1%                            *%       *%               *%                       *%                                             0.1%                    0.2% 


 


30                            1     0     1     1     -     -     0        1        -       1       -       -        1        -       -       -       -       -       1       0       1       - 


                           0.1%  0.2%  0.1%  0.4%              0.1%     0.2%             0.2%                     0.3%                                             0.8%    0.1%    0.1%         


 


32                            0     -     0     -     -     -     0        -        0       0       -       -        0        -       -       -       -       -       0       0       -       - 


                             *%        0.1%                    0.1%              0.1%    0.1%                     0.1%                                             0.4%    0.2%                 


 


35                            0     0     -     0     -     -     -        0        -       0       -       -        0        -       -       -       -       -       0       -       0       - 


                             *%  0.3%        0.2%                       0.1%             0.1%                     0.1%                                             0.3%            0.1%         


 


40                            0     0     -     0     -     -     -        0        -       0       -       -        0        -       -       -       -       -       0       0       -       - 


                             *%  0.2%        0.2%                       0.1%             0.1%                     0.1%                                             0.3%    0.1%                 


 


50                            3     -     3     -     -     3     -        -        3       3       -       -        3        -       -       -       -       3       -       -       3       - 


                           0.3%        0.4%              1.3%                    0.8%    0.6%                     1.0%                                     1.4%                    0.5%         


 


Don't know                    2     -     2     -     -     -     2        2        -       2       -       -        2        -       -       -       -       -       0       -       2       - 


                           0.2%        0.2%                    0.4%     0.3%             0.3%                     0.5%                                             0.4%            0.3%         


 


Mean                       2.26  2.08  2.29  2.12  2.51  2.56  2.06     2.03     2.54    3.79    0.00    0.00     6.49     0.00       -    0.45    2.08    4.34    7.13    2.48    2.34    0.76 


                                                                                           KL                        N                                       PQ     PQR       V       V         


Standard Deviation         5.08  4.52  5.16  4.42  3.87  6.98  4.26     4.11     6.03    6.12    0.00    0.00     6.84     0.00            2.44    2.95    6.70    7.64    4.43    5.46    2.71 


Standard Error             0.22  0.45  0.24  0.48  0.47  0.60  0.26     0.18     0.46    0.33    0.00    0.00     0.49     0.00            0.66    0.41    0.55    0.85    0.35    0.29    0.38 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                            QM2B. How many were shaped like regular light bulbs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total               62     3    59     2    12    15    34       37       25      62       -       -       62        -       -       1       6      29      19      27      35       - 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%                   100.0%  100.0%  100.0%  100.0%  100.0%  100.0%         


 


Unweighted Total             64    14    50     4     9    17    34       51       13      64       -       -       64        -       -       1       6      31      21      28      36       - 


 


0                             9     1     9     -     2     0     7        6        4       9       -       -        9        -       -       -       0       2       7       2       7       - 


                          15.2% 29.5% 14.5%       20.2%  3.1% 19.6%    15.9%    14.2%   15.2%                    15.2%                             3.6%    7.8%   35.9%    9.1%   19.7%         


                                                                                                                                                                      r                         


 


1                             3     -     3     -     -     2     2        3        1       3       -       -        3        -       -       1       -       3       -       -       3       - 


                           5.6%        5.9%             12.3%  5.1%     7.0%     3.6%    5.6%                     5.6%                   100.0%            9.1%                    9.9%         


                                                                                                                                              R                                                 


 


2                            10     0    10     1     4     3     2       10        -      10       -       -       10        -       -       -       3       5       2       6       4       - 


                          15.7%  7.5% 16.1% 32.4% 30.9% 20.5%  7.2%    26.4%            15.7%                    15.7%                            40.2%   17.9%    8.9%   23.2%   10.2%         


 


3                             5     0     5     -     1     0     4        4        1       5       -       -        5        -       -       -       0       2       3       3       3       - 


                           8.4% 12.1%  8.2%        9.5%  1.5% 11.5%    10.4%     5.5%    8.4%                     8.4%                             2.2%    8.1%   14.6%    9.7%    7.5%         


 


4                             8     1     7     0     1     1     5        5        3       8       -       -        8        -       -       -       1       6       1       3       5       - 


                          12.8% 21.9% 12.3% 17.6%  9.5%  6.6% 16.3%    13.6%    11.6%   12.8%                    12.8%                            17.9%   20.6%    4.8%   12.1%   13.3%         


 


5                             3     -     3     1     -     2     -        2        1       3       -       -        3        -       -       -       -       1       2       1       2       - 


                           4.6%        4.9% 32.4%       15.2%           4.8%     4.4%    4.6%                     4.6%                                     2.4%   11.7%    2.6%    6.2%         


 


6                             2     0     2     -     -     0     2        2        -       2       -       -        2        -       -       -       0       1       1       1       1       - 


                           3.9%  7.2%  3.8%              1.5%  6.6%     6.6%             3.9%                     3.9%                             3.5%    3.3%    5.1%    3.6%    4.2%         


 


7                             3     0     3     0     1     -     1        2        1       3       -       -        3        -       -       -       -       1       1       3       0       - 


                           4.7% 12.2%  4.3% 17.6%  9.5%        4.1%     4.8%     4.5%    4.7%                     4.7%                                     4.8%    8.0%    9.5%    1.0%         


 


8                            10     0    10     -     2     5     4        3        8      10       -       -       10        -       -       -       2       5       -       7       4       - 


                          16.6%  2.5% 17.3%       18.4% 31.7% 10.5%     7.0%    30.8%   16.6%                    16.6%                            32.5%   16.5%           25.3%   10.1%         


                                          b                 g                       h                                                                                                           


 


10                            0     0     -     -     0     -     -        0        -       0       -       -        0        -       -       -       -       0       -       0       -       - 


                           0.3%  7.1%              1.8%                 0.6%             0.3%                     0.3%                                     0.7%            0.8%                 


 


12                            5     -     5     -     -     1     4        1        4       5       -       -        5        -       -       -       -       2       -       1       4       - 


                           8.7%        9.2%              7.6% 12.8%     3.0%    17.2%    8.7%                     8.7%                                     8.7%            4.1%   12.1%         


 


25                            2     -     2     -     -     -     2        -        2       2       -       -        2        -       -       -       -       -       2       -       2       - 


                           3.3%        3.5%                    6.1%              8.2%    3.3%                     3.3%                                            10.9%            5.8%         


 


Mean                       5.17  3.58  5.25  4.20  3.61  5.14  5.79     3.40     7.77    5.17       -       -     5.17        -       -    1.00    4.40    4.61    4.99    4.85    5.40       - 


                                                                                    h                                                                                                           


Standard Deviation         5.13  3.73  5.20  2.46  3.11  3.48  6.28     2.86     6.52    5.13                     5.13                     0.00    2.97    3.46    7.59    3.19    6.23         


Standard Error             0.81  1.07  0.86  1.28  1.21  1.13  1.33     0.48     1.95    0.81                     0.81                     0.00    1.63    0.74    1.96    0.74    1.33         


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                        QM2B-Rebase. How many were shaped like regular light bulbs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


0/None                      954   127   828   174   126   245   409      518      436     549     260     145      300      235       -      13     100     232     106     224     657      73 


                          94.8% 98.3% 94.3% 98.8% 93.0% 94.6% 93.8%    94.3%    95.3%   91.3%  100.0%  100.0%    85.1%   100.0%           93.7%   94.3%   89.8%   89.8%   90.3%   95.9%  100.0% 


                                    C          eG                                                   J       J                 M                                                       T      TU 


 


1                             3     -     3     -     -     2     2        3        1       3       -       -        3        -       -       1       -       3       -       -       3       - 


                           0.3%        0.4%              0.7%  0.4%     0.5%     0.2%    0.6%                     1.0%                     6.3%            1.0%                    0.5%         


 


2                            10     0    10     1     4     3     2       10        -      10       -       -       10        -       -       -       3       5       2       6       4       - 


                           1.0%  0.2%  1.1%  0.4%  2.7%  1.1%  0.6%     1.8%             1.6%                     2.8%                             2.4%    2.0%    1.4%    2.5%    0.5%         


 


3                             5     0     5     -     1     0     4        4        1       5       -       -        5        -       -       -       0       2       3       3       3       - 


                           0.5%  0.3%  0.6%        0.8%  0.1%  0.9%     0.7%     0.3%    0.9%                     1.5%                             0.1%    0.9%    2.3%    1.0%    0.4%         


 


4                             8     1     7     0     1     1     5        5        3       8       -       -        8        -       -       -       1       6       1       3       5       - 


                           0.8%  0.5%  0.8%  0.2%  0.8%  0.4%  1.3%     0.9%     0.6%    1.3%                     2.3%                             1.1%    2.3%    0.8%    1.3%    0.7%         


 


5                             3     -     3     1     -     2     -        2        1       3       -       -        3        -       -       -       -       1       2       1       2       - 


                           0.3%        0.3%  0.4%        0.8%           0.3%     0.2%    0.5%                     0.8%                                     0.3%    1.9%    0.3%    0.3%         


 


6                             2     0     2     -     -     0     2        2        -       2       -       -        2        -       -       -       0       1       1       1       1       - 


                           0.2%  0.2%  0.3%              0.1%  0.5%     0.4%             0.4%                     0.7%                             0.2%    0.4%    0.8%    0.4%    0.2%         


 


7                             3     0     3     0     1     -     1        2        1       3       -       -        3        -       -       -       -       1       1       3       0       - 


                           0.3%  0.3%  0.3%  0.2%  0.8%        0.3%     0.3%     0.2%    0.5%                     0.8%                                     0.5%    1.3%    1.0%    0.1%         


 


8                            10     0    10     -     2     5     4        3        8      10       -       -       10        -       -       -       2       5       -       7       4       - 


                           1.0%  0.1%  1.2%        1.6%  1.8%  0.8%     0.5%     1.7%    1.7%                     2.9%                             1.9%    1.8%            2.7%    0.5%         


                                                                                                                                                                              U                 


 


10                            0     0     -     -     0     -     -        0        -       0       -       -        0        -       -       -       -       0       -       0       -       - 


                             *%  0.2%              0.2%                   *%               *%                     0.1%                                     0.1%            0.1%                 


 


12                            5     -     5     -     -     1     4        1        4       5       -       -        5        -       -       -       -       2       -       1       4       - 


                           0.5%        0.6%              0.4%  1.0%     0.2%     0.9%    0.9%                     1.5%                                     1.0%            0.4%    0.6%         


 


25                            2     -     2     -     -     -     2        -        2       2       -       -        2        -       -       -       -       -       2       -       2       - 


                           0.2%        0.2%                    0.5%              0.4%    0.3%                     0.6%                                             1.7%            0.3%         


 


Mean                       0.32  0.08  0.35  0.05  0.32  0.29  0.45     0.23     0.43    0.53    0.00    0.00     0.91     0.00       -    0.06    0.26    0.51    0.79    0.52    0.28    0.00 


                                          B                 d     D                        KL                        N                                        P      Pq       V       V         


Standard Deviation         1.77  0.72  1.87  0.50  1.35  1.42  2.31     1.12     2.32    2.27    0.00    0.00     2.91     0.00            0.25    1.24    1.84    3.48    1.82    1.84    0.00 


Standard Error             0.08  0.07  0.09  0.05  0.17  0.12  0.14     0.05     0.18    0.12    0.00    0.00     0.21     0.00            0.07    0.17    0.15    0.39    0.14    0.10    0.00 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                              M3A. Of all the CFLs you bought in 2013, how many did you install in your home?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              336    41   295    52    54    81   149      183      153     336       -       -      336        -       -       3      52     172      82     105     221       9 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%                   100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            339   108   231    53    53    82   151      262       77     339       -       -      339        -       -       5      50     165      96     112     210      17 


 


0                            18     2    16     3     2     6     7       11        7      18       -       -       18        -       -       -       3      11       1       4      14       - 


                           5.3%  3.7%  5.5%  6.3%  3.8%  7.0%  4.5%     5.9%     4.5%    5.3%                     5.3%                             4.8%    6.3%    1.6%    3.7%    6.2%         


 


1                            20     2    18     6     1     6     6       17        3      20       -       -       20        -       -       2       3       9       4       3      14       2 


                           5.8%  3.9%  6.1% 12.1%  2.1%  7.5%  4.1%     9.2%     1.8%    5.8%                     5.8%                    84.7%    6.1%    5.4%    5.4%    3.3%    6.3%   22.5% 


                                                                           I                                                                QRS                                               t 


 


2                            68     6    62     5     8    18    36       36       32      68       -       -       68        -       -       0      16      35       6      30      37       1 


                          20.1% 14.5% 20.9%  9.5% 14.4% 22.7% 24.4%    19.6%    20.7%   20.1%                    20.1%                    15.3%   30.2%   20.3%    6.7%   28.3%   16.8%    6.4% 


                                                                  D                                                                                   S       S              uV                 


 


3                            34    10    24     3     8     6    16       14       20      34       -       -       34        -       -       -      16      12       4       6      27       1 


                          10.1% 24.3%  8.1%  6.3% 15.4%  7.2% 11.0%     7.5%    13.2%   10.1%                    10.1%                            30.6%    6.8%    5.2%    5.5%   12.1%   15.1% 


                                    C                                                                                                                RS                                         


 


4                            40     9    31    11     4     8    17       28       12      40       -       -       40        -       -       -       9      19       9      14      24       2 


                          11.9% 22.7% 10.4% 20.6%  6.7% 10.4% 11.5%    15.1%     8.0%   11.9%                    11.9%                            17.0%   11.1%   10.8%   13.2%   10.7%   24.2% 


 


5                            34     3    32     3    10     8    14       19       15      34       -       -       34        -       -       -       4      20      11      11      21       2 


                          10.2%  6.7% 10.7%  5.7% 18.7%  9.4%  9.2%    10.4%    10.1%   10.2%                    10.2%                             7.0%   11.4%   13.0%   10.8%    9.6%   20.0% 


 


6                            40     4    37     9     9     8    14       20       20      40       -       -       40        -       -       -       1      28      10      12      28       - 


                          11.9%  8.8% 12.4% 18.0% 16.1% 10.0%  9.4%    10.8%    13.3%   11.9%                    11.9%                             1.5%   16.3%   11.8%   11.2%   12.8%         


                                                                                                                                                              Q       Q                         


 


7                             3     -     3     -     1     -     2        3        -       3       -       -        3        -       -       -       -       1       3       1       3       - 


                           1.0%        1.2%        2.1%        1.6%     1.9%             1.0%                     1.0%                                     0.6%    3.1%    0.9%    1.1%         


 


8                            17     4    14     5     0     0    12       10        7      17       -       -       17        -       -       -       -      15       2       5      12       0 


                           5.2%  9.0%  4.6%  8.9%  0.8%  0.4%  8.1%     5.5%     4.7%    5.2%                     5.2%                                     8.8%    2.6%    4.7%    5.4%    5.4% 


                                                                  F                                                                                                                             


 


9                             3     -     3     -     2     0     -        0        2       3       -       -        3        -       -       -       -       3       -       2       0       - 


                           0.8%        0.9%        4.0%  0.5%           0.2%     1.4%    0.8%                     0.8%                                     1.5%            2.1%    0.2%         


 


10                           12     1    11     -     3     4     5        9        3      12       -       -       12        -       -       -       0       5       7       1      10       0 


                           3.6%  1.8%  3.9%        6.1%  5.0%  3.3%     4.9%     2.2%    3.6%                     3.6%                             0.4%    2.7%    8.9%    1.3%    4.7%    4.9% 


                                                                                                                                                                      q                         


 


12                           15     -    15     3     4     4     4        5       10      15       -       -       15        -       -       -       -       8       5       7       9       - 


                           4.5%        5.1%  5.6%  7.4%  4.6%  3.0%     2.7%     6.6%    4.5%                     4.5%                                     4.8%    6.2%    6.2%    3.9%         


 


13                            2     -     2     -     -     -     2        -        2       2       -       -        2        -       -       -       -       -       2       -       2       - 


                           0.6%        0.7%                    1.4%              1.3%    0.6%                     0.6%                                             2.5%            0.9%         


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                          (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                              M3A. Of all the CFLs you bought in 2013, how many did you install in your home?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


15                            6     1     5     -     1     -     5        3        3       6       -       -        6        -       -       -       -       -       6       3       3       - 


                           1.8%  1.7%  1.8%        2.4%        3.2%     1.6%     2.0%    1.8%                     1.8%                                             7.3%    3.1%    1.2%         


 


16                            2     -     2     -     -     1     1        2        -       2       -       -        2        -       -       -       1       1       -       1       1       - 


                           0.5%        0.6%              1.1%  0.6%     1.0%             0.5%                     0.5%                             1.7%    0.6%            0.8%    0.4%         


 


18                            0     -     0     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       -       0       - 


                           0.1%        0.1%                    0.2%     0.2%             0.1%                     0.1%                                             0.4%            0.1%         


 


20                            7     0     6     -     -     5     2        1        6       7       -       -        7        -       -       -       -       0       6       1       6       - 


                           2.0%  0.7%  2.2%              5.7%  1.4%     0.4%     3.9%    2.0%                     2.0%                                     0.2%    7.7%    0.7%    2.7%         


                                                                                                                                                                      R                         


 


21                            0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       -       -       0       - 


                             *%  0.2%                          0.1%       *%               *%                       *%                                                               *%         


 


25                            3     0     3     1     -     -     2        1        2       3       -       -        3        -       -       -       -       -       3       -       3       0 


                           0.9%  0.3%  0.9%  1.3%              1.5%     0.4%     1.3%    0.9%                     0.9%                                             3.5%            1.2%    1.5% 


 


32                            1     -     1     -     -     -     1        0        0       1       -       -        1        -       -       -       -       -       1       1       -       - 


                           0.2%        0.3%                    0.5%     0.2%     0.3%    0.2%                     0.2%                                             1.0%    0.8%                 


 


35                            0     0     -     0     -     -     -        0        -       0       -       -        0        -       -       -       -       -       0       0       -       - 


                           0.1%  0.7%        0.6%                       0.2%             0.1%                     0.1%                                             0.4%    0.3%                 


 


50                            4     0     3     0     -     3     -        0        3       4       -       -        4        -       -       -       -       3       0       -       4       - 


                           1.2%  0.9%  1.2%  0.7%        4.3%           0.2%     2.3%    1.2%                     1.2%                                     2.0%    0.4%            1.7%         


 


Don't know                    7     -     7     2     -     3     2        4        3       7       -       -        7        -       -       -       0       2       1       3       4       - 


                           2.2%        2.5%  4.3%        4.3%  1.1%     2.1%     2.3%    2.2%                     2.2%                             0.6%    1.3%    1.5%    3.3%    1.7%         


 


Mean                       5.80  4.96  5.92  5.19  5.37  7.12  5.47     4.83     6.97    5.80       -       -     5.80        -       -    1.15    3.04    5.59    8.89    5.24    6.14    4.07 


                                                                                    h                                                                        PQ     PQR                         


Standard Deviation         6.77  6.03  6.86  5.98  3.44 10.61  5.13     4.65     8.52    6.77                     6.77                     0.46    2.19    7.19    7.40    4.83    7.58    3.65 


Standard Error             0.50  1.17  0.55  1.17  0.68  1.73  0.51     0.36     1.13    0.50                     0.50                     0.25    0.47    0.73    1.01    0.61    0.71    1.12 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                     M4. Thinking about all the CFLs that you bought in 2013, how many did you store to install later?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              165    26   139    23    33    38    70       90       75     165       -       -      165        -       -       1      30      76      43      55     106       3 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%                   100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            170    59   111    25    30    41    74      135       35     170       -       -      170        -       -       3      25      81      49      63     101       6 


 


0                            11     1    10     2     2     1     6        8        3      11       -       -       11        -       -       1       0       3       6       2      10       - 


                           6.8%  3.4%  7.4% 10.0%  4.7%  3.0%  8.8%     8.6%     4.6%    6.8%                     6.8%                    63.3%    1.2%    3.9%   12.8%    2.8%    9.1%         


 


1                            15     7     8     1     7     1     6        6        9      15       -       -       15        -       -       0       9       3       2       2      10       2 


                           9.0% 26.3%  5.8%  2.9% 22.3%  3.1%  7.9%     7.0%    11.4%    9.0%                     9.0%                    27.4%   29.7%    3.9%    5.2%    4.5%    9.5%   64.6% 


 


2                            54     7    46     6     9    15    24       23       30      54       -       -       54        -       -       -       9      32       5      22      32       - 


                          32.6% 28.7% 33.3% 26.1% 27.3% 39.6% 33.5%    25.9%    40.7%   32.6%                    32.6%                            29.6%   42.6%   11.6%   40.1%   29.8%         


 


3                            20     1    19     2     6     8     5       11        9      20       -       -       20        -       -       -       2      14       4      10      10       - 


                          12.4%  4.9% 13.7%  7.9% 17.0% 20.9%  7.1%    12.4%    12.3%   12.4%                    12.4%                             5.7%   18.5%    9.7%   18.8%    9.5%         


 


4                            13     3    10     3     2     1     6       12        1      13       -       -       13        -       -       -       1       6       6       3       9       0 


                           7.8% 12.1%  7.0% 12.3%  7.5%  2.8%  9.2%    13.7%     0.8%    7.8%                     7.8%                             4.4%    7.6%   12.8%    5.6%    8.9%    9.0% 


 


5                            13     1    12     2     5     1     5       10        4      13       -       -       13        -       -       -       -       5       9       6       8       - 


                           8.0%  5.9%  8.4%  7.6% 15.7%  3.1%  7.0%    10.6%     4.8%    8.0%                     8.0%                                     6.1%   19.7%   10.1%    7.1%         


 


6                            19     1    18     4     0     5     9        7       12      19       -       -       19        -       -       -       8       6       5       4      14       1 


                          11.6%  2.4% 13.3% 18.5%  1.1% 14.6% 12.5%     8.1%    15.7%   11.6%                    11.6%                            27.2%    8.0%   11.3%    7.8%   13.3%   19.9% 


 


7                             2     -     2     -     -     2     -        2        -       2       -       -        2        -       -       -       -       2       -       -       2       - 


                           1.0%        1.1%              4.2%           1.8%             1.0%                     1.0%                                     2.1%                    1.5%         


 


8                             5     1     5     -     1     1     3        4        1       5       -       -        5        -       -       -       0       3       2       3       3       - 


                           3.3%  2.0%  3.5%        3.4%  3.1%  4.3%     4.7%     1.5%    3.3%                     3.3%                             0.8%    3.7%    5.3%    4.6%    2.7%         


 


9                             1     -     1     1     -     -     -        1        -       1       -       -        1        -       -       -       -       -       1       -       1       - 


                           0.4%        0.5%  2.9%                       0.8%             0.4%                     0.4%                                             1.6%            0.6%         


 


10                            1     0     0     0     -     0     0        1        -       1       -       -        1        -       -       -       0       1       -       0       1       - 


                           0.4%  1.0%  0.3%  0.5%        1.0%  0.2%     0.7%             0.4%                     0.4%                             0.5%    0.7%            0.2%    0.5%         


 


11                            0     -     0     -     -     0     -        0        -       0       -       -        0        -       -       -       -       0       -       -       0       - 


                           0.2%        0.3%              1.0%           0.4%             0.2%                     0.2%                                     0.5%                    0.4%         


 


12                            6     0     5     -     -     1     4        2        4       6       -       -        6        -       -       -       -       1       1       -       5       0 


                           3.4%  0.9%  3.9%              3.5%  6.1%     1.8%     5.4%    3.4%                     3.4%                                     1.8%    3.1%            5.1%    6.6% 


 


15                            0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       0       -       - 


                           0.1%  0.9%                          0.3%     0.3%             0.1%                     0.1%                                             0.5%    0.4%                 


 


23                            0     0     -     0     -     -     -        0        -       0       -       -        0        -       -       0       -       -       -       -       0       - 


                           0.1%  0.5%        0.6%                       0.1%             0.1%                     0.1%                     9.3%                                    0.1%         


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                           (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                     M4. Thinking about all the CFLs that you bought in 2013, how many did you store to install later?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


25                            0     -     0     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       0       -       - 


                           0.2%        0.2%                    0.4%     0.4%             0.2%                     0.2%                                             0.7%    0.6%                 


 


Don't know                    4     2     2     2     0     -     2        2        2       4       -       -        4        -       -       -       0       -       2       2       2       - 


                           2.5%  9.7%  1.2%  9.1%  1.0%        2.4%     2.3%     2.9%    2.5%                     2.5%                             1.1%            5.7%    4.5%    1.6%         


 


REFUSED                       0     0     -     0     -     -     -        0        -       0       -       -        0        -       -       -       -       0       -       -       0       - 


                           0.2%  1.4%        1.6%                       0.4%             0.2%                     0.2%                                     0.5%                    0.3%         


 


Mean                       3.54  2.84  3.66  3.60  2.73  3.78  3.79     3.69     3.37    3.54       -       -     3.54        -       -    2.42    3.01    3.34    4.18    3.35    3.66    2.98 


Standard Deviation         2.90  2.92  2.89  2.79  1.82  2.71  3.40     2.99     2.79    2.90                     2.90                    12.24    2.17    2.31    3.42    2.64    3.02    3.72 


Standard Error             0.31  0.91  0.33  0.87  0.49  0.64  0.49     0.33     0.56    0.31                     0.31                     8.52    0.70    0.35    0.60    0.45    0.43    1.89 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                               M6. Where did you purchase CFLs most recently?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              352    43   310    53    54    85   160      196      157     352       -       -      352        -       -       3      52     181      85     111     229      12 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%                   100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            359   115   244    56    53    88   162      280       79     359       -       -      359        -       -       5      51     173     102     121     219      19 


 


Home center (Home Depot,    120    11   109    19    15    29    57       69       51     120       -       -      120        -       -       1       5      60      37      49      66       5 


Lowe's, D & B Supply,     34.0% 25.4% 35.2% 35.4% 28.1% 33.8% 35.7%    35.4%    32.4%   34.0%                    34.0%                    20.5%   10.4%   33.3%   43.2%   44.3%   28.7%   39.7% 


Lumbermen's)                                                                                                                                                  Q       Q       U                 


 


Discount or mass             93    16    77    18    14    25    36       49       44      93       -       -       93        -       -       -      17      43      24      12      78       3 


merchandise store (Wal-   26.4% 37.6% 24.9% 33.5% 26.4% 29.9% 22.3%    25.2%    28.0%   26.4%                    26.4%                            33.0%   23.8%   28.3%   11.1%   34.2%   21.3% 


Mart, K-Mart, Target,                                                                                                                                                                 T         


etc.)                     


 


Buying clubs (Costco or      62     4    58     9    10    10    32       37       25      62       -       -       62        -       -       -       7      32      21      19      43       0 


Sam's Club)               17.5%  9.4% 18.7% 17.6% 17.7% 12.3% 20.3%    19.0%    15.7%   17.5%                    17.5%                            12.8%   17.8%   24.0%   17.0%   18.6%    1.9% 


                                                                                                                                                                              v       V         


 


Hardware stores (ACE,        43    11    32     3    12    10    18       20       23      43       -       -       43        -       -       -       7      28       9      19      23       1 


True Value, Do it Best,   12.3% 26.8% 10.2%  6.4% 21.6% 12.2% 11.1%    10.2%    14.8%   12.3%                    12.3%                            12.7%   15.4%   10.3%   16.9%   10.0%   11.3% 


Do it Center)                       c                                                                                                                                                           


 


Supermarket, food store      22     4    19     3     2     5    13       13        9      22       -       -       22        -       -       1       3      14       2       6      15       2 


(Albertson's, Winco        6.3%  8.3%  6.0%  4.7%  3.5%  5.9%  7.9%     6.6%     5.9%    6.3%                     6.3%                    44.2%    6.1%    7.6%    2.7%    5.2%    6.4%   13.4% 


Foods)                    


 


Drug store (Bartell, Bi-     12     1    12     0     2     1     9        7        5      12       -       -       12        -       -       -       0       9       3       8       4       - 


Mart, Hi-School            3.5%  1.7%  3.7%  0.6%  4.0%  1.6%  5.3%     3.7%     3.3%    3.5%                     3.5%                             0.4%    4.9%    3.9%    7.2%    1.9%         


Pharmacy, Longs, etc.)                                                                                                                                                        u                 


 


Lighting supply store,        4     -     4     2     -     1     1        3        1       4       -       -        4        -       -       -       1       0       3       0       3       1 


lighting showroom          1.1%        1.3%  4.2%        1.3%  0.4%     1.5%     0.7%    1.1%                     1.1%                             2.1%    0.2%    3.0%    0.3%    1.1%    9.2% 


 


Over the Internet             0     -     0     -     -     0     -        0        -       0       -       -        0        -       -       -       -       0       -       0       -       - 


                           0.1%        0.1%              0.5%           0.2%             0.1%                     0.1%                                     0.2%            0.3%                 


 


Other (SPECIFY)              13     0    13     -     4     7     3        5        8      13       -       -       13        -       -       -       1      12       0       9       5       - 


                           3.8%  1.1%  4.2%        6.7%  8.5%  1.6%     2.7%     5.2%    3.8%                     3.8%                             2.2%    6.6%    0.5%    7.7%    2.1%         


                                                            G                                                                                                 S               U                 


 


Don't know                   20     0    20     2     3     7     8       14        6      20       -       -       20        -       -       1      11       3       3       5      13       2 


                           5.7%  0.8%  6.4%  3.9%  5.3%  8.3%  5.1%     7.0%     4.1%    5.7%                     5.7%                    35.3%   20.9%    1.8%    3.2%    4.6%    5.7%   17.3% 


                                          b                                                                                                          RS                                         


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                        S1. Thinking about all of the CFLs you recently purchased, how satisfied are you with them?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              602    75   527    94    91   142   274      340      262     602       -       -      352      235       -      14     106     259     118     193     383      26 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            608   188   420    95    82   152   279      474      134     608       -       -      359      232       -      20     107     251     138     202     368      38 


 


TOP 2 NET                   204    22   183    32    27    51    94      111       94     204       -       -      132       66       -       2      25     106      46      45     153       7 


=========                 33.9% 28.9% 34.7% 34.2% 29.7% 35.6% 34.4%    32.5%    35.8%   33.9%                    37.5%    28.3%           16.9%   23.4%   40.9%   39.3%   23.3%   39.8%   26.2% 


                                                                                                                     n                                       pQ      pq               T         


 


  10 - Very important       162    17   145    24    19    38    81       84       78     162       -       -      101       59       -       2      23      85      35      31     124       6 


                          26.9% 23.2% 27.4% 25.9% 20.5% 26.6% 29.5%    24.7%    29.8%   26.9%                    28.7%    25.1%           10.6%   21.9%   32.8%   30.0%   16.2%   32.4%   24.8% 


                                                                                                                                                              p                       T         


 


  9                          42     4    38     8     8    13    13       27       16      42       -       -       31        8       -       1       2      21      11      14      28       0 


                           7.0%  5.8%  7.2%  8.3%  9.2%  9.0%  4.9%     7.9%     6.0%    7.0%                     8.8%     3.2%            6.3%    1.5%    8.2%    9.3%    7.1%    7.4%    1.4% 


                                                                                                                     N                                                q                         


 


8                            98    11    87    18    15    33    32       55       43      98       -       -       70       21       -       0      16      46      25      38      55       5 


                          16.3% 14.7% 16.5% 19.2% 16.3% 23.5% 11.5%    16.1%    16.4%   16.3%                    19.9%     8.8%            1.6%   15.0%   18.0%   21.5%   19.7%   14.2%   20.9% 


                                                            G                                                        N                                p       P       P                         


 


7                            62     8    54    14    10     9    29       30       33      62       -       -       46       16       -       1      12      26      13      23      39       0 


                          10.4% 10.9% 10.3% 14.7% 10.8%  6.6% 10.7%     8.8%    12.4%   10.4%                    13.0%     7.0%            4.2%   11.2%    9.9%   10.7%   11.7%   10.3%    1.5% 


                                                                                                                     n                                                        V       V         


 


6                            45     3    42     9     6    11    19       22       23      45       -       -       36        9       -       -      14      19       9      12      30       2 


                           7.4%  3.4%  8.0%  9.5%  6.8%  7.5%  6.9%     6.4%     8.7%    7.4%                    10.2%     3.7%                   13.0%    7.4%    7.5%    6.4%    7.8%    9.2% 


                                                                                                                     N                                                                          


 


5                            57     4    52     6     4    11    35       41       16      57       -       -       29       27       -       1       9      25      14      31      21       5 


                           9.4%  5.9%  9.9%  6.5%  4.6%  7.8% 12.9%    12.0%     6.1%    9.4%                     8.2%    11.6%            6.2%    8.9%    9.6%   12.2%   15.9%    5.6%   17.9% 


                                                                           i                                                                                                  U                 


 


4                            29    11    18     0     9     9    11       13       16      29       -       -       10       19       -       -       7       8       3       9      18       3 


                           4.8% 15.0%  3.4%  0.4%  9.7%  6.2%  4.1%     3.9%     6.1%    4.8%                     3.0%     8.0%                    6.7%    3.0%    2.5%    4.5%    4.6%   10.8% 


                                    C                 D     d     d                                                           M                                                                 


 


3                            22     8    15     3     9     1    10       15        8      22       -       -       10       13       -       -       8       5       3      10      12       - 


                           3.7% 10.4%  2.8%  3.5%  9.6%  0.4%  3.5%     4.3%     2.9%    3.7%                     2.7%     5.4%                    7.4%    1.9%    2.7%    5.3%    3.2%         


                                    C               dFG                                                                                               r                                         


 


BOTTOM 2 NET                 78     7    72    11    11    17    40       51       27      78       -       -       16       62       -      10      14      23       4      24      51       3 


============              13.0%  9.1% 13.6% 11.2% 11.5% 12.3% 14.5%    15.1%    10.4%   13.0%                     4.6%    26.3%           71.1%   13.6%    9.0%    3.1%   12.6%   13.3%   13.4% 


                                                                                                                              M             QRS       S       s                                 


 


  2                          23     1    22     1     2     4    15       13       10      23       -       -        6       17       -       2       5      10       2      12      12       - 


                           3.9%  1.6%  4.2%  1.4%  2.4%  3.0%  5.6%     3.9%     3.8%    3.9%                     1.7%     7.1%           14.2%    5.0%    4.0%    1.4%    6.0%    3.1%         


                                                                                                                              M                                                                 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                           (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                        S1. Thinking about all of the CFLs you recently purchased, how satisfied are you with them?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


  1 - Not at all             55     6    50     9     8    13    24       38       17      55       -       -       10       45       -       8       9      13       2      13      39       3 


  important                9.2%  7.5%  9.4%  9.8%  9.1%  9.3%  8.9%    11.2%     6.6%    9.2%                     2.9%    19.2%           56.9%    8.6%    4.9%    1.6%    6.6%   10.2%   13.4% 


                                                                                                                              M             QRS                                                 


 


Don't know                    5     1     4     1     1     0     4        2        3       5       -       -        4        2       -       -       1       1       0       1       5       - 


                           0.9%  1.6%  0.8%  0.7%  0.8%  0.2%  1.4%     0.7%     1.2%    0.9%                     1.0%     0.9%                    0.7%    0.3%    0.2%    0.4%    1.3%         


 


Refused                       1     0     0     0     -     -     0        1        -       1       -       -        -        0       -       -       -       -       0       1       -       - 


                           0.1%  0.2%  0.1%  0.1%              0.1%     0.1%             0.1%                              0.2%                                    0.3%    0.3%                 


 


Mean                       6.81  6.40  6.87  7.10  6.45  7.08  6.69     6.60     7.09    6.81       -       -     7.52     5.66       -    3.21    6.26    7.40    7.63    6.40    7.05    6.40 


                                          b                                         h                                N                                P      PQ      PQ               T         


Standard Deviation         2.95  2.96  2.94  2.80  2.97  2.86  3.03     3.04     2.80    2.95                     2.35     3.41            3.46    2.90    2.68    2.26    2.74    3.02    3.02 


Standard Error             0.16  0.44  0.17  0.41  0.47  0.33  0.23     0.17     0.29    0.16                     0.17     0.30            0.94    0.40    0.22    0.25    0.25    0.22    0.62 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                             S4. In general, what are the best features of CFLs? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              602    75   527    94    91   142   274      340      262     602       -       -      352      235       -      14     106     259     118     193     383      26 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            608   188   420    95    82   152   279      474      134     608       -       -      359      232       -      20     107     251     138     202     368      38 


 


Save / conserve energy /    262    31   231    42    39    57   124      133      129     262       -       -      169       90       -       4      38     107      68      84     165      13 


electricity               43.5% 40.9% 43.9% 44.5% 42.6% 40.3% 45.1%    39.2%    49.1%   43.5%                    48.1%    38.4%           26.7%   35.4%   41.2%   57.8%   43.7%   43.0%   50.0% 


                                                                                    h                                n                                              PQR                         


 


Last longer before          231    29   203    41    25    53   113      140       91     231       -       -      157       66       -       3      38     108      45      71     148      12 


burning out               38.5% 38.3% 38.5% 43.3% 27.2% 37.4% 41.1%    41.2%    34.9%   38.5%                    44.5%    28.0%           22.6%   35.5%   41.8%   38.6%   37.0%   38.6%   46.3% 


                                                                                                                     N                                                                          


 


Save money / reduce         103     8    94    16    11    20    55       69       34     103       -       -       57       40       -       1      14      46      18      32      70       1 


electricity bill          17.1% 11.3% 17.9% 17.1% 11.9% 14.3% 20.2%    20.3%    12.8%   17.1%                    16.2%    17.1%            4.0%   13.6%   17.6%   15.5%   16.7%   18.2%    3.2% 


                                                                           i                                                                                  P               V       V         


 


Quality of light             74     7    67    10     8    21    36       39       36      74       -       -       50       22       -       1      17      44       9      22      52       0 


                          12.3%  9.8% 12.7% 10.5%  8.5% 14.5% 13.0%    11.3%    13.6%   12.3%                    14.2%     9.5%            7.8%   16.1%   16.9%    7.4%   11.4%   13.5%    1.4% 


                                                                                                                                                              S               v       V         


 


Brightness                   55     4    51     7    13    17    19       16       40      55       -       -       34       21       -       1       6      15      19       9      43       3 


                           9.2%  5.1%  9.7%  7.7% 13.8% 11.7%  6.8%     4.6%    15.1%    9.2%                     9.6%     9.0%            6.9%    5.3%    5.8%   16.0%    4.7%   11.3%   11.4% 


                                                                                    H                                                                                QR               T         


 


Resource conservation        52     4    48    12     5    17    18       25       27      52       -       -       35       14       -       0       9      20      15      11      39       1 


benefits / better for      8.6%  4.9%  9.1% 12.8%  5.5% 11.9%  6.5%     7.4%    10.2%    8.6%                     9.9%     6.1%            1.6%    8.7%    7.7%   13.1%    5.8%   10.3%    4.3% 


environment /"green"                                                                                                                                                  p                         


 


Work better / higher         25     3    23     7     4     2    12       13       12      25       -       -       15       10       -       -       6      12       5      10      15       0 


quality                    4.2%  3.5%  4.3%  7.1%  4.9%  1.6%  4.4%     3.9%     4.6%    4.2%                     4.4%     4.2%                    5.7%    4.8%    4.0%    5.1%    4.0%    0.5% 


                                                f                                                                                                                                               


 


Other (SPECIFY)              40     8    32     4     7     9    20       29       11      40       -       -       19       19       -       3       9      12       9      16      24       1 


                           6.7% 11.1%  6.1%  4.2%  8.0%  6.2%  7.4%     8.5%     4.3%    6.7%                     5.3%     8.2%           24.1%    8.8%    4.8%    7.2%    8.1%    6.2%    4.4% 


                                                                                                                                              r                                                 


 


Don't know                   54    11    43     6    13     9    25       26       28      54       -       -       25       28       -       4      14      17       3      15      36       4 


                           9.0% 14.4%  8.2%  6.9% 14.3%  6.5%  9.3%     7.8%    10.6%    9.0%                     7.1%    12.0%           26.2%   13.5%    6.6%    2.2%    7.6%    9.3%   15.4% 


                                                                                                                                             RS       S                                         


 


Refused                       5     1     4     2     -     2     1        4        1       5       -       -        -        5       -       1       -       1       -       1       4       - 


                           0.8%  1.5%  0.7%  2.4%        1.4%  0.2%     1.2%     0.3%    0.8%                              2.1%            6.3%            0.5%            0.6%    1.0%         


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                            S5. In general, what are the worst features of CFLs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              602    75   527    94    91   142   274      340      262     602       -       -      352      235       -      14     106     259     118     193     383      26 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            608   188   420    95    82   152   279      474      134     608       -       -      359      232       -      20     107     251     138     202     368      38 


 


Not bright enough           133    29   104    17    28    29    58       74       59     133       -       -       80       50       -       5      25      54      19      40      88       5 


                          22.1% 38.6% 19.7% 18.1% 30.9% 20.6% 21.3%    21.7%    22.6%   22.1%                    22.6%    21.3%           34.0%   23.2%   20.7%   16.5%   20.9%   22.9%   19.2% 


                                    C                                                                                                                                                           


 


Take too long to light      117    12   105    18    19    20    61       81       37     117       -       -       68       46       -       2      20      47      32      46      68       3 


up                        19.5% 16.4% 20.0% 18.9% 20.8% 14.1% 22.1%    23.7%    14.1%   19.5%                    19.4%    19.5%           16.0%   18.9%   18.3%   27.1%   23.7%   17.8%   13.6% 


                                                                           I                                                                                                                    


 


Price / expensive            81    16    65    12    18    19    32       41       40      81       -       -       49       29       -       1      22      26      20      21      54       5 


                          13.4% 20.9% 12.4% 12.3% 19.5% 13.7% 11.7%    12.1%    15.1%   13.4%                    13.8%    12.5%            6.4%   21.2%   10.2%   16.8%   11.1%   14.2%   20.0% 


                                                                                                                                                      R                                         


 


Color of light               62     7    55     9    12    14    27       38       24      62       -       -       21       38       -       1       9      24      15      24      35       3 


                          10.3%  9.3% 10.4%  9.2% 12.7% 10.0% 10.0%    11.3%     9.0%   10.3%                     6.1%    16.2%            3.7%    8.3%    9.3%   12.7%   12.6%    9.1%   10.1% 


                                                                                                                              M                                                                 


 


Don't last long enough       60     4    56     2     7    18    33       40       20      60       -       -       34       26       -       1      11      19      20      27      33       0 


                          10.0%  5.6% 10.6%  2.6%  7.9% 12.5% 11.9%    11.8%     7.6%   10.0%                     9.7%    11.0%            9.8%   10.1%    7.2%   16.9%   14.0%    8.5%    0.5% 


                                                            D     D                                                                                                   R       V       V         


 


Mercury / hazardous          53     6    47    11     6    11    25       33       21      53       -       -       29       23       -       -       9      24      12      20      31       3 


contents                   8.8%  7.7%  9.0% 11.6%  6.6%  8.0%  9.1%     9.6%     7.9%    8.8%                     8.2%    10.0%                    8.7%    9.4%    9.9%   10.3%    8.0%   10.0% 


 


How they fit in fixtures     41     4    37     7     3    10    21       25       16      41       -       -       27       14       -       2       3      23       5      12      26       3 


                           6.8%  5.5%  7.0%  7.2%  2.9%  7.2%  7.8%     7.5%     6.0%    6.8%                     7.5%     6.1%           12.7%    2.8%    8.8%    4.0%    6.3%    6.7%   11.7% 


 


Difficult to dispose         34     4    30     5     1     7    21       19       15      34       -       -       21       12       -       -       6      20       4      16      15       3 


                           5.6%  5.3%  5.7%  5.7%  0.7%  5.1%  7.5%     5.5%     5.8%    5.6%                     6.0%     5.0%                    5.5%    7.9%    3.1%    8.2%    4.0%   10.5% 


                                                                  E                                                                                                                             


 


How they look in             31     5    27     7     0     5    19       23        9      31       -       -       20       12       -       -       3      14       6      12      17       2 


fixtures                   5.2%  6.2%  5.1%  7.2%  0.4%  3.7%  7.0%     6.7%     3.3%    5.2%                     5.7%     4.9%                    2.4%    5.3%    5.1%    6.4%    4.4%    9.3% 


                                                                  E                                                                                                                             


 


Too bright                   31     1    30     0     4     8    19       16       15      31       -       -       18       13       -       1       9      13       2       4      25       2 


                           5.2%  1.5%  5.7%  0.1%  4.5%  5.4%  7.1%     4.8%     5.7%    5.2%                     5.0%     5.7%            6.3%    8.4%    5.0%    1.9%    2.3%    6.5%    8.0% 


                                          b                 D     D                                                                                   s                               t         


 


Other (SPECIFY)              63     8    54     8     6    15    33       38       25      63       -       -       41       21       -       1      13      23      12      23      36       3 


                          10.4% 11.1% 10.3%  8.8%  7.0% 10.5% 12.0%    11.1%     9.5%   10.4%                    11.8%     8.8%            9.0%   11.8%    8.9%    9.8%   12.1%    9.5%   10.8% 


 


Don't know                   95     8    87    19    18    25    33       44       51      95       -       -       51       43       -       2      14      47       9      20      70       6 


                          15.8% 11.3% 16.5% 20.5% 19.3% 17.7% 12.1%    13.0%    19.4%   15.8%                    14.6%    18.2%           12.6%   13.0%   18.4%    8.1%   10.2%   18.2%   22.1% 


                                                                                                                                                              S                       T         


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                            S5. In general, what are the worst features of CFLs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Refused                       0     0     -     -     -     0     -        0        -       0       -       -        0        -       -       -       -       -       0       0       -       0 


                           0.1%  0.6%                    0.3%           0.1%             0.1%                     0.1%                                             0.4%    0.1%            0.9% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                     S10_1. CFLs are not bright enough  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              602    75   527    94    91   142   274      340      262     602       -       -      352      235       -      14     106     259     118     193     383      26 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            608   188   420    95    82   152   279      474      134     608       -       -      359      232       -      20     107     251     138     202     368      38 


 


Agree                       235    35   200    30    39    50   117      145       90     235       -       -      124      104       -      11      47      92      35      81     144      10 


                          39.1% 47.4% 37.9% 32.0% 42.8% 34.9% 42.5%    42.8%    34.3%   39.1%                    35.3%    44.5%           75.8%   44.5%   35.7%   29.6%   42.1%   37.5%   40.5% 


                                                                                                                              m             QRS       s                                         


 


Disagree                    353    38   315    59    52    90   152      184      168     353       -       -      223      122       -       3      59     157      81     107     231      15 


                          58.6% 50.7% 59.7% 63.0% 56.5% 63.2% 55.4%    54.3%    64.3%   58.6%                    63.3%    51.8%           17.9%   55.1%   60.5%   69.2%   55.2%   60.2%   59.5% 


                                                                                    h                                N                                P       P       P                         


 


Don't know                   14     1    12     5     1     3     6       10        4      14       -       -        5        9       -       1       0      10       1       5       8       - 


                           2.3%  1.9%  2.3%  5.0%  0.6%  1.9%  2.1%     2.9%     1.4%    2.3%                     1.4%     3.7%            6.3%    0.4%    3.8%    1.2%    2.7%    2.2%         


 


Refused                       0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       -       0       -       -       0       - 


                             *%  0.1%                            *%       *%               *%                       *%                                       *%                      *%         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                  S10_2. The light from CFLs is too harsh  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              602    75   527    94    91   142   274      340      262     602       -       -      352      235       -      14     106     259     118     193     383      26 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            608   188   420    95    82   152   279      474      134     608       -       -      359      232       -      20     107     251     138     202     368      38 


 


Agree                        97     7    91    12    16    25    45       64       34      97       -       -       49       48       -       2      24      33      19      33      59       6 


                          16.2%  9.0% 17.2% 12.5% 17.6% 17.6% 16.2%    18.7%    12.8%   16.2%                    13.9%    20.5%           12.6%   22.6%   12.6%   15.8%   16.9%   15.3%   22.9% 


 


Disagree                    499    67   432    80    75   117   227      271      228     499       -       -      301      184       -      12      82     224      99     158     323      19 


                          83.0% 89.8% 82.0% 85.7% 82.4% 82.3% 82.6%    79.8%    87.2%   83.0%                    85.6%    78.5%           87.4%   76.9%   86.5%   83.8%   81.8%   84.2%   74.5% 


                                                                                    h                                                                                                           


 


Don't know                    5     1     4     2     -     0     3        5        -       5       -       -        2        2       -       -       0       2       0       2       2       1 


                           0.8%  1.1%  0.8%  1.8%        0.2%  1.1%     1.5%             0.8%                     0.5%     1.0%                    0.4%    0.8%    0.4%    1.3%    0.5%    2.6% 


 


Refused                       0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       -       0       -       -       0       - 


                             *%  0.1%                            *%       *%               *%                       *%                                       *%                      *%         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                 S10_3. CFLs don't fit well in my fixtures  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              602    75   527    94    91   142   274      340      262     602       -       -      352      235       -      14     106     259     118     193     383      26 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            608   188   420    95    82   152   279      474      134     608       -       -      359      232       -      20     107     251     138     202     368      38 


 


Agree                       178    30   147    28    30    34    85       98       80     178       -       -       98       79       -       7      26      79      32      72     100       5 


                          29.6% 40.6% 28.0% 29.7% 33.2% 24.2% 31.0%    28.8%    30.6%   29.6%                    27.8%    33.8%           46.7%   24.9%   30.7%   27.5%   37.3%   26.2%   21.2% 


                                    c                                                                                                                                         U                 


 


Disagree                    409    43   366    65    58   100   186      236      174     409       -       -      244      152       -       8      77     171      84     117     273      19 


                          68.0% 57.9% 69.4% 69.5% 63.6% 70.6% 67.6%    69.3%    66.3%   68.0%                    69.2%    64.9%           53.3%   72.2%   66.0%   71.5%   60.6%   71.4%   73.4% 


                                                                                                                                                                                      T         


 


Don't know                   13     1    12     1     3     7     2        5        8      13       -       -        9        3       -       -       3       7       1       4       9       - 


                           2.2%  1.4%  2.3%  0.7%  3.2%  5.2%  0.8%     1.5%     3.1%    2.2%                     2.6%     1.3%                    3.0%    2.7%    1.0%    2.1%    2.4%         


                                                           dg                                                                                                                                   


 


Refused                       1     0     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       1       -       -       0       1 


                           0.2%  0.1%  0.3%                    0.5%     0.4%             0.2%                     0.4%                                     0.6%                      *%    5.4% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                 S10_4. CFLs don't look good in my fixtures  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              602    75   527    94    91   142   274      340      262     602       -       -      352      235       -      14     106     259     118     193     383      26 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            608   188   420    95    82   152   279      474      134     608       -       -      359      232       -      20     107     251     138     202     368      38 


 


Agree                       233    26   207    37    38    38   121      128      104     233       -       -      110      119       -       6      42      96      38      92     136       5 


                          38.7% 35.3% 39.2% 39.0% 41.3% 26.7% 43.9%    37.8%    39.9%   38.7%                    31.2%    50.8%           41.4%   39.3%   37.0%   32.3%   47.7%   35.4%   20.8% 


                                                                  F                                                           M                                              UV                 


 


Disagree                    357    47   310    54    53   101   148      201      156     357       -       -      236      110       -       7      61     159      78      93     245      19 


                          59.4% 63.4% 58.8% 57.7% 58.4% 71.1% 54.1%    59.2%    59.6%   59.4%                    67.1%    46.8%           52.2%   57.7%   61.3%   66.1%   48.3%   64.0%   73.8% 


                                                            G                                                        N                                                                T       T 


 


Don't know                   10     1     9     3     -     2     5        9        1      10       -       -        6        4       -       1       3       4       1       7       2       1 


                           1.7%  1.1%  1.8%  3.2%        1.4%  1.8%     2.6%     0.5%    1.7%                     1.7%     1.8%            6.3%    3.0%    1.6%    0.6%    3.4%    0.5%    5.4% 


 


Refused                       2     0     1     -     0     1     0        2        -       2       -       -        0        1       -       -       -       0       1       1       1       - 


                           0.3%  0.3%  0.3%        0.2%  0.8%  0.1%     0.5%             0.3%                     0.1%     0.6%                            0.1%    0.9%    0.6%    0.1%         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                   S10_5. CFLs take too long to light up  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              602    75   527    94    91   142   274      340      262     602       -       -      352      235       -      14     106     259     118     193     383      26 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            608   188   420    95    82   152   279      474      134     608       -       -      359      232       -      20     107     251     138     202     368      38 


 


Agree                       257    30   228    27    51    50   130      149      108     257       -       -      137      116       -       9      46     101      50     105     145       7 


                          42.8% 39.9% 43.2% 28.6% 55.7% 34.9% 47.4%    43.9%    41.4%   42.8%                    39.0%    49.6%           60.4%   43.2%   38.9%   42.8%   54.5%   37.9%   27.4% 


                                                     DF          Df                                                           m                                              UV                 


 


Disagree                    331    44   286    67    38    92   134      184      146     331       -       -      208      112       -       6      59     153      65      85     229      17 


                          54.9% 59.1% 54.3% 71.4% 41.5% 64.5% 48.9%    54.2%    55.8%   54.9%                    59.0%    47.6%           39.6%   55.6%   59.3%   55.4%   43.9%   59.7%   67.2% 


                                               EG          EG                                                        N                                                                T       T 


 


Don't know                   13     1    13     -     3     1    10        6        7      13       -       -        7        6       -       -       1       5       2       3       9       1 


                           2.2%  0.9%  2.4%        2.8%  0.7%  3.6%     1.8%     2.8%    2.2%                     2.0%     2.7%                    1.2%    1.8%    1.7%    1.6%    2.3%    5.4% 


 


Refused                       0     0     0     -     -     -     0        0        -       0       -       -        0        0       -       -       -       0       -       -       0       - 


                           0.1%  0.1%  0.1%                    0.1%     0.1%             0.1%                       *%     0.1%                              *%                    0.1%         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                             S10_6. CFLs don't come in the shapes that I need   


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              602    75   527    94    91   142   274      340      262     602       -       -      352      235       -      14     106     259     118     193     383      26 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            608   188   420    95    82   152   279      474      134     608       -       -      359      232       -      20     107     251     138     202     368      38 


 


Agree                       232    35   196    42    40    45   105      128      104     232       -       -      129       96       -       5      44     102      38      79     141      12 


                          38.5% 47.4% 37.2% 44.5% 44.0% 31.5% 38.2%    37.6%    39.7%   38.5%                    36.8%    41.1%           34.4%   41.8%   39.3%   32.3%   40.9%   36.7%   47.8% 


 


Disagree                    354    35   318    51    48    94   161      199      154     354       -       -      216      128       -       6      61     152      78     106     236      12 


                          58.8% 47.4% 60.4% 54.0% 52.5% 66.3% 58.6%    58.6%    59.0%   58.8%                    61.5%    54.6%           43.5%   57.1%   58.6%   66.3%   54.8%   61.6%   46.8% 


                                          b                                                                                                                                                     


 


Don't know                   16     4    12     1     3     3     8       13        3      16       -       -        6       10       -       3       1       5       2       8       6       1 


                           2.7%  5.1%  2.3%  1.4%  3.5%  2.2%  3.0%     3.7%     1.3%    2.7%                     1.8%     4.2%           22.1%    1.1%    2.0%    1.4%    4.3%    1.6%    5.4% 


                                                                                                                                            QRS                                                 


 


Refused                       0     0     0     -     -     -     0        0        -       0       -       -        0        0       -       -       -       0       -       -       0       - 


                           0.1%  0.1%  0.1%                    0.1%     0.1%             0.1%                       *%     0.1%                              *%                    0.1%         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                    S10_7. CFLs are not suitable for use in all of the rooms in my home   


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              602    75   527    94    91   142   274      340      262     602       -       -      352      235       -      14     106     259     118     193     383      26 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            608   188   420    95    82   152   279      474      134     608       -       -      359      232       -      20     107     251     138     202     368      38 


 


Agree                       335    48   287    57    47    78   154      195      141     335       -       -      180      148       -      10      71     133      51     129     193      13 


                          55.8% 64.8% 54.5% 60.4% 51.8% 54.5% 56.1%    57.3%    53.7%   55.8%                    51.2%    62.9%           73.8%   67.1%   51.5%   43.5%   66.9%   50.5%   51.1% 


                                                                                                                              M              rS      RS                       U                 


 


Disagree                    258    25   233    35    43    64   116      139      120     258       -       -      168       83       -       4      32     121      66      60     187      11 


                          42.9% 33.6% 44.3% 37.9% 47.3% 44.7% 42.3%    40.8%    45.7%   42.9%                    47.7%    35.3%           26.2%   30.2%   46.8%   56.5%   31.1%   48.9%   43.5% 


                                                                                                                     N                                       pQ      PQ               T         


 


Don't know                    8     1     7     2     1     1     4        6        1       8       -       -        4        4       -       -       3       4       -       4       3       1 


                           1.3%  1.4%  1.3%  1.8%  0.8%  0.8%  1.5%     1.9%     0.5%    1.3%                     1.0%     1.8%                    2.7%    1.6%            2.0%    0.7%    5.4% 


 


Refused                       0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       -       0       -       -       0       - 


                             *%  0.1%                            *%       *%               *%                       *%                                       *%                      *%         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                       Summary of Frequencies: S10_1 to S10_7  Agree - Do you agree or disagree with this statement?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              602    75   527    94    91   142   274      340      262     602       -       -      352      235       -      14     106     259     118     193     383      26 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            608   188   420    95    82   152   279      474      134     608       -       -      359      232       -      20     107     251     138     202     368      38 


 


S10_7. CFLs are not         335    48   287    57    47    78   154      195      141     335       -       -      180      148       -      10      71     133      51     129     193      13 


suitable for use in all   55.8% 64.8% 54.5% 60.4% 51.8% 54.5% 56.1%    57.3%    53.7%   55.8%                    51.2%    62.9%           73.8%   67.1%   51.5%   43.5%   66.9%   50.5%   51.1% 


of the rooms in my home                                                                                                       M              rS      RS                       U                 


 


S10_5. CFLs take too        257    30   228    27    51    50   130      149      108     257       -       -      137      116       -       9      46     101      50     105     145       7 


long to light up          42.8% 39.9% 43.2% 28.6% 55.7% 34.9% 47.4%    43.9%    41.4%   42.8%                    39.0%    49.6%           60.4%   43.2%   38.9%   42.8%   54.5%   37.9%   27.4% 


                                                     DF          Df                                                           m                                              UV                 


 


S10_1. CFLs are not         235    35   200    30    39    50   117      145       90     235       -       -      124      104       -      11      47      92      35      81     144      10 


bright enough             39.1% 47.4% 37.9% 32.0% 42.8% 34.9% 42.5%    42.8%    34.3%   39.1%                    35.3%    44.5%           75.8%   44.5%   35.7%   29.6%   42.1%   37.5%   40.5% 


                                                                                                                              m             QRS       s                                         


 


S10_4. CFLs don't look      233    26   207    37    38    38   121      128      104     233       -       -      110      119       -       6      42      96      38      92     136       5 


good in my fixtures       38.7% 35.3% 39.2% 39.0% 41.3% 26.7% 43.9%    37.8%    39.9%   38.7%                    31.2%    50.8%           41.4%   39.3%   37.0%   32.3%   47.7%   35.4%   20.8% 


                                                                  F                                                           M                                              UV                 


 


S10_6. CFLs don't come      232    35   196    42    40    45   105      128      104     232       -       -      129       96       -       5      44     102      38      79     141      12 


in the shapes that I      38.5% 47.4% 37.2% 44.5% 44.0% 31.5% 38.2%    37.6%    39.7%   38.5%                    36.8%    41.1%           34.4%   41.8%   39.3%   32.3%   40.9%   36.7%   47.8% 


need                      


 


S10_3. CFLs don't fit       178    30   147    28    30    34    85       98       80     178       -       -       98       79       -       7      26      79      32      72     100       5 


well in my fixtures       29.6% 40.6% 28.0% 29.7% 33.2% 24.2% 31.0%    28.8%    30.6%   29.6%                    27.8%    33.8%           46.7%   24.9%   30.7%   27.5%   37.3%   26.2%   21.2% 


                                    c                                                                                                                                         U                 


 


S10_2. The light from        97     7    91    12    16    25    45       64       34      97       -       -       49       48       -       2      24      33      19      33      59       6 


CFLs is too harsh         16.2%  9.0% 17.2% 12.5% 17.6% 17.6% 16.2%    18.7%    12.8%   16.2%                    13.9%    20.5%           12.6%   22.6%   12.6%   15.8%   16.9%   15.3%   22.9% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                      Summary of Frequencies: S10_1 to S10_7 Disagree -  Do you agree or disagree with this statement?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              602    75   527    94    91   142   274      340      262     602       -       -      352      235       -      14     106     259     118     193     383      26 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            608   188   420    95    82   152   279      474      134     608       -       -      359      232       -      20     107     251     138     202     368      38 


 


S10_2. The light from       499    67   432    80    75   117   227      271      228     499       -       -      301      184       -      12      82     224      99     158     323      19 


CFLs is too harsh         83.0% 89.8% 82.0% 85.7% 82.4% 82.3% 82.6%    79.8%    87.2%   83.0%                    85.6%    78.5%           87.4%   76.9%   86.5%   83.8%   81.8%   84.2%   74.5% 


                                                                                    h                                                                                                           


 


S10_3. CFLs don't fit       409    43   366    65    58   100   186      236      174     409       -       -      244      152       -       8      77     171      84     117     273      19 


well in my fixtures       68.0% 57.9% 69.4% 69.5% 63.6% 70.6% 67.6%    69.3%    66.3%   68.0%                    69.2%    64.9%           53.3%   72.2%   66.0%   71.5%   60.6%   71.4%   73.4% 


                                                                                                                                                                                      T         


 


S10_4. CFLs don't look      357    47   310    54    53   101   148      201      156     357       -       -      236      110       -       7      61     159      78      93     245      19 


good in my fixtures       59.4% 63.4% 58.8% 57.7% 58.4% 71.1% 54.1%    59.2%    59.6%   59.4%                    67.1%    46.8%           52.2%   57.7%   61.3%   66.1%   48.3%   64.0%   73.8% 


                                                            G                                                        N                                                                T       T 


 


S10_6. CFLs don't come      354    35   318    51    48    94   161      199      154     354       -       -      216      128       -       6      61     152      78     106     236      12 


in the shapes that I      58.8% 47.4% 60.4% 54.0% 52.5% 66.3% 58.6%    58.6%    59.0%   58.8%                    61.5%    54.6%           43.5%   57.1%   58.6%   66.3%   54.8%   61.6%   46.8% 


need                                      b                                                                                                                                                     


 


S10_1. CFLs are not         353    38   315    59    52    90   152      184      168     353       -       -      223      122       -       3      59     157      81     107     231      15 


bright enough             58.6% 50.7% 59.7% 63.0% 56.5% 63.2% 55.4%    54.3%    64.3%   58.6%                    63.3%    51.8%           17.9%   55.1%   60.5%   69.2%   55.2%   60.2%   59.5% 


                                                                                    h                                N                                P       P       P                         


 


S10_5. CFLs take too        331    44   286    67    38    92   134      184      146     331       -       -      208      112       -       6      59     153      65      85     229      17 


long to light up          54.9% 59.1% 54.3% 71.4% 41.5% 64.5% 48.9%    54.2%    55.8%   54.9%                    59.0%    47.6%           39.6%   55.6%   59.3%   55.4%   43.9%   59.7%   67.2% 


                                               EG          EG                                                        N                                                                T       T 


 


S10_7. CFLs are not         258    25   233    35    43    64   116      139      120     258       -       -      168       83       -       4      32     121      66      60     187      11 


suitable for use in all   42.9% 33.6% 44.3% 37.9% 47.3% 44.7% 42.3%    40.8%    45.7%   42.9%                    47.7%    35.3%           26.2%   30.2%   46.8%   56.5%   31.1%   48.9%   43.5% 


of the rooms in my home                                                                                              N                                       pQ      PQ               T         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


            E3A. What is the main reason preventing you from increasing the number of CFLs you currently have installed in your  


                                                                    home? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              602    75   527    94    91   142   274      340      262     602       -       -      352      235       -      14     106     259     118     193     383      26 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            608   188   420    95    82   152   279      474      134     608       -       -      359      232       -      20     107     251     138     202     368      38 


 


Do not need any more        147    16   131    32    16    30    68       88       59     147       -       -       80       61       -       3      19      70      39      30     112       4 


bulbs at this time        24.4% 21.4% 24.9% 34.5% 17.7% 21.1% 25.0%    26.0%    22.4%   24.4%                    22.6%    25.8%           18.3%   18.1%   27.2%   33.2%   15.8%   29.3%   16.4% 


                                               ef                                                                                                                     q               T         


 


CFLs are too expensive /     52    13    38     7    13    12    20       28       24      52       -       -       39       12       -       2      13      23       8      13      39       0 


cost too much              8.6% 17.9%  7.3%  7.8% 14.0%  8.5%  7.2%     8.3%     9.1%    8.6%                    11.0%     5.3%           14.5%   12.1%    9.0%    6.7%    6.5%   10.2%    0.9% 


                                    C                                                                                n                                                                V         


 


Waiting for incandescent     47     3    44     5    13    15    14       22       26      47       -       -       45        3       -       1      10      27       7      15      31       1 


bulbs to burn out          7.9%  4.2%  8.4%  4.9% 14.4% 10.6%  5.3%     6.4%     9.8%    7.9%                    12.7%     1.1%            8.5%    9.4%   10.5%    6.1%    7.7%    8.2%    4.4% 


                                                                                                                     N                                                                          


 


All of the bulbs in my       44     6    38     9     6     9    21       24       20      44       -       -       36        8       -       -       4      20      17      11      30       3 


home are CFLs              7.4%  8.3%  7.2%  9.3%  6.7%  6.2%  7.6%     7.1%     7.8%    7.4%                    10.1%     3.3%                    3.7%    7.9%   14.3%    5.7%    7.9%   11.7% 


                                                                                                                     N                                                Q                         


 


CFLs aren't bright           42     8    34     3     9    17    13       16       26      42       -       -       19       23       -       4       3      16       4       5      34       2 


enough                     6.9% 10.4%  6.5%  3.0% 10.3% 11.9%  4.6%     4.7%     9.9%    6.9%                     5.5%     9.6%           26.2%    2.8%    6.2%    3.3%    2.8%    9.0%    8.0% 


                                                           DG                       h                                                       QRS                                       T         


 


Prefer LEDs                  40     4    36     4     3     7    25       24       16      40       -       -       14       26       -       -      11      13      11      39       1       - 


                           6.7%  5.9%  6.8%  4.5%  3.4%  5.2%  9.3%     7.1%     6.1%    6.7%                     3.9%    11.0%                   10.8%    5.0%    9.7%   20.2%    0.3%         


                                                                  e                                                           M                                               U                 


 


Don't like the way CFLs      31     5    26     3     6     9    13       19       12      31       -       -       19        9       -       2       2      12       9      11      19       1 


fit in fixtures            5.1%  6.8%  4.9%  3.4%  6.1%  6.2%  4.8%     5.6%     4.4%    5.1%                     5.5%     3.7%           17.5%    2.2%    4.7%    7.3%    5.6%    5.0%    2.3% 


 


CFL light color isn't        30     2    28     5     3     6    17       21        9      30       -       -       16       12       -       1       6       9       5      12      16       1 


what I want / isn't        5.0%  2.8%  5.4%  5.1%  3.2%  3.9%  6.2%     6.2%     3.5%    5.0%                     4.5%     5.2%            6.3%    5.3%    3.4%    3.9%    6.4%    4.3%    5.8% 


right                     


 


Don't like the way CFLs      23     4    19     8     0     5    10       14        9      23       -       -       15        7       -       0       3      11       2      10       9       3 


look in fixtures           3.8%  4.9%  3.6%  8.1%  0.2%  3.3%  3.8%     4.2%     3.3%    3.8%                     4.4%     3.0%            2.7%    2.4%    4.4%    1.4%    5.4%    2.4%   12.3% 


                                                E                 e                                                                                                                           u 


 


Mercury / concerns about     20     1    19     5     3     5     7       12        8      20       -       -        3       17       -       -       9       7       0       6      12       3 


disposal                   3.4%  1.4%  3.6%  5.1%  3.6%  3.5%  2.6%     3.6%     3.1%    3.4%                     0.9%     7.3%                    8.5%    2.8%    0.2%    3.2%    3.0%   10.1% 


                                                                                                                              M                       S                                         


 


CFLs take too long to        16     1    16     1     5     1     9       11        5      16       -       -        8        9       -       -       2       5       3       3      11       1 


light up                   2.7%  0.8%  3.0%  1.5%  5.4%  0.5%  3.3%     3.3%     1.9%    2.7%                     2.2%     3.6%                    2.1%    2.0%    2.1%    1.7%    3.0%    5.4% 


 


Need dimmable bulbs /        15     0    15     4     -     4     7        4       11      15       -       -        8        7       -       -       4       4       3       7       7       - 


can't get dimmable CFLs /  2.5%  0.3%  2.8%  3.9%        2.7%  2.7%     1.2%     4.2%    2.5%                     2.4%     2.8%                    3.5%    1.6%    2.3%    3.9%    1.9%         


 can't use CFLs with                      b                                         h                                                                                                           


dimmer switches           


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                         (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


            E3A. What is the main reason preventing you from increasing the number of CFLs you currently have installed in your  


                                                                    home? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Storing incandescent          6     1     5     0     -     0     5        3        3       6       -       -        5        1       -       -       1       2       -       3       3       - 


bulbs                      1.0%  0.9%  1.0%  0.5%        0.2%  1.9%     0.9%     1.1%    1.0%                     1.3%     0.4%                    1.2%    0.7%            1.4%    0.8%         


 


Need 3-way bulbs / can't      5     1     4     1     1     0     3        5        -       5       -       -        3        2       -       -       1       0       3       2       2       - 


get 3-way CFLs / can't     0.8%  1.3%  0.7%  0.7%  0.8%  0.3%  1.1%     1.4%             0.8%                     0.9%     0.8%                    1.1%    0.1%    2.6%    1.3%    0.6%         


use CFLs in my 3-way      


fixtures                  


 


Operating hours -- don't      4     0     4     0     -     3     1        3        1       4       -       -        1        3       -       -       1       -       3       -       4       0 


use the other bulbs /      0.7%  0.2%  0.8%  0.1%        1.9%  0.5%     0.9%     0.4%    0.7%                     0.3%     1.2%                    1.0%            2.3%            0.9%    1.7% 


lamps enough              


 


Other (SPECIFY)              44     6    38     4     6    17    17       24       20      44       -       -       23       21       -       1      12      24       2      12      30       1 


                           7.3%  7.9%  7.2%  4.3%  6.4% 11.9%  6.2%     7.0%     7.7%    7.3%                     6.4%     9.0%            5.8%   11.7%    9.1%    1.3%    6.2%    7.9%    5.8% 


                                                                                                                                                      S       S                                 


 


Don't know                   30     3    28     3     7     2    19       16       14      30       -       -       16       14       -       -       3      12       4       9      17       4 


                           5.1%  3.9%  5.2%  3.1%  7.6%  1.4%  6.8%     4.8%     5.4%    5.1%                     4.6%     6.1%                    3.0%    4.7%    3.2%    4.8%    4.5%   15.3% 


                                                                  F                                                                                                                          TU 


 


Refused                       5     0     5     0     0     1     4        5        -       5       -       -        4        1       -       -       1       2       -       3       2       - 


                           0.8%  0.5%  0.9%  0.1%  0.2%  0.6%  1.4%     1.5%             0.8%                     1.0%     0.6%                    1.1%    0.7%            1.4%    0.6%         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


            E3B01.  Anything else? (What is the main reason preventing you from increasing the number of CFLs you currently have  


                                                          installed in your home?) 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              522    65   457    82    78   131   231      295      227     522       -       -      297      211       -      14      98     224      97     170     333      19 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            521   160   361    80    70   131   240      404      117     521       -       -      302      204       -      20      99     216     109     174     316      31 


 


No / nothing                381    41   340    63    54    98   166      218      163     381       -       -      215      157       -      12      68     171      69     121     249      11 


                          73.0% 63.3% 74.4% 77.4% 69.3% 75.1% 71.6%    74.0%    71.8%   73.0%                    72.5%    74.3%           87.4%   69.5%   76.2%   71.6%   71.4%   74.6%   59.4% 


                                                                                                                                              q                                                 


 


Mercury / concerns about     13     7     6     1     6     1     5        5        9      13       -       -        3       10       -       -       -       6       -       3      10       - 


disposal                   2.5% 10.3%  1.4%  1.7%  8.0%  0.6%  2.0%     1.6%     3.8%    2.5%                     1.2%     4.6%                            2.9%            2.0%    2.9%         


                                    C               DFG                                                                       m                                                                 


 


CFLs are too expensive /     11     0    11     3     -     4     4        6        6      11       -       -        3        8       -       1       2       5       1       2       8       1 


cost too much              2.2%  0.7%  2.4%  3.5%        3.4%  1.7%     1.9%     2.5%    2.2%                     1.0%     3.9%            6.3%    2.5%    2.0%    0.9%    1.2%    2.4%    5.9% 


 


Don't like the way CFLs      11     7     4     2     6     -     3        4        7      11       -       -       10        1       -       -       9       1       1       0      10       1 


fit in fixtures            2.1% 10.1%  0.9%  2.0%  8.0%        1.3%     1.5%     2.9%    2.1%                     3.5%     0.3%                    8.8%    0.6%    0.7%    0.2%    3.0%    3.6% 


                                    C                dG                                                              N                               RS                               T         


 


CFL light color isn't        10     0    10     3     -     2     6        9        1      10       -       -        5        5       -       1       0       5       -       4       5       1 


what I want / isn't        2.0%  0.1%  2.2%  3.5%        1.4%  2.4%     3.0%     0.6%    2.0%                     1.7%     2.5%            6.3%    0.1%    2.3%            2.2%    1.6%    7.4% 


right                                                                      i                                                                                                                    


 


CFLs take too long to        10     1     9     0     0     2     8        6        4      10       -       -        5        5       -       -       2       2       1       4       6       0 


light up                   2.0%  1.2%  2.1%  0.4%  0.3%  1.2%  3.5%     2.0%     1.9%    2.0%                     1.8%     2.3%                    1.7%    0.7%    1.0%    2.5%    1.7%    1.1% 


 


Don't like the way CFLs       8     1     7     3     2     1     2        6        2       8       -       -        4        4       -       -       4       3       1       5       3       - 


look in fixtures           1.6%  1.2%  1.6%  3.2%  2.8%  1.0%  1.0%     2.0%     1.1%    1.6%                     1.3%     2.0%                    3.7%    1.2%    0.9%    2.8%    1.0%         


 


Need dimmable bulbs /         8     2     6     1     2     3     2        1        7       8       -       -        3        5       -       -       5       2       1       0       8       - 


can't get dimmable CFLs /  1.5%  2.5%  1.4%  0.8%  2.1%  2.7%  1.0%     0.5%     2.9%    1.5%                     0.9%     2.5%                    5.0%    0.8%    1.4%    0.1%    2.4%         


 can't use CFLs with                                                                                                                                  r                               t         


dimmer switches           


 


CFLs aren't bright            4     0     4     1     -     0     3        2        3       4       -       -        2        1       -       -       0       1       2       2       2       - 


enough                     0.8%  0.6%  0.9%  1.2%        0.3%  1.3%     0.6%     1.2%    0.8%                     0.8%     0.6%                    0.1%    0.4%    2.1%    1.4%    0.6%         


 


Waiting for incandescent      4     0     4     -     -     0     4        4        0       4       -       -        3        1       -       -       0       3       1       -       4       - 


bulbs to burn out          0.8%  0.3%  0.8%              0.2%  1.6%     1.2%     0.2%    0.8%                     0.9%     0.7%                    0.2%    1.3%    1.0%            1.2%         


 


Need 3-way bulbs / can't      3     0     2     0     -     1     1        2        1       3       -       -        1        1       -       -       1       0       -       1       0       1 


get 3-way CFLs / can't     0.5%  0.6%  0.5%  0.4%        0.8%  0.6%     0.6%     0.5%    0.5%                     0.5%     0.7%                    1.1%    0.2%            0.8%    0.1%    5.9% 


use CFLs in my 3-way      


fixtures                  


 


Do not need any more          2     0     2     1     0     -     1        2        -       2       -       -        2        -       -       -       -       1       1       1       1       - 


bulbs at this time         0.4%  0.3%  0.4%  0.8%  0.3%        0.4%     0.6%             0.4%                     0.6%                                     0.5%    0.7%    0.6%    0.3%         


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                         (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


            E3B01.  Anything else? (What is the main reason preventing you from increasing the number of CFLs you currently have  


                                                          installed in your home?) 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Prefer LEDs                   1     0     1     -     -     1     -        1        -       1       -       -        1        0       -       -       -       1       0       1       -       - 


                           0.2%  0.1%  0.2%              0.9%           0.4%             0.2%                     0.4%       *%                            0.5%    0.1%    0.7%                 


 


Operating hours -- don't      1     -     1     -     -     1     -        1        -       1       -       -        -        1       -       -       -       -       1       -       1       - 


use the other bulbs /      0.2%        0.2%              0.8%           0.4%             0.2%                              0.5%                                    1.1%            0.3%         


lamps enough              


 


Storing incandescent          1     1     -     -     -     -     1        -        1       1       -       -        -        1       -       -       1       -       -       1       -       - 


bulbs                      0.1%  0.9%                          0.2%              0.2%    0.1%                              0.3%                    0.6%                    0.3%                 


 


Other (SPECIFY)              21     1    19     -     4     8     8       16        5      21       -       -       14        4       -       -       4       7       9       5      15       1 


                           3.9%  1.9%  4.2%        4.7%  6.5%  3.6%     5.4%     2.1%    3.9%                     4.6%     2.1%                    3.7%    3.1%    8.9%    2.7%    4.4%    7.4% 


                                                                                                                                                                      R                         


 


Don't know                   22     4    18     2     0     7    13       13        9      22       -       -       12        8       -       -       3      12       3      10      10       2 


                           4.2%  6.0%  4.0%  2.3%  0.3%  5.2%  5.7%     4.3%     4.1%    4.2%                     4.2%     3.8%                    3.1%    5.6%    2.7%    5.8%    3.1%    8.7% 


                                                            e     e                                                                                                                             


 


Refused                      16     1    15     4     3     2     7        5       11      16       -       -       14        2       -       1       0       6       8      10       5       0 


                           3.0%  1.8%  3.2%  5.0%  4.2%  1.4%  2.8%     1.6%     4.9%    3.0%                     4.6%     1.0%            6.3%    0.5%    2.6%    8.4%    6.0%    1.6%    0.7% 


                                                                                                                     n                                               Qr       U                 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


              E3A&E3B Combined.  What is the main reason(Anything else?)preventing you from increasing the number of CFLs you  


                                                   currently have installed in your home? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              602    75   527    94    91   142   274      340      262     602       -       -      352      235       -      14     106     259     118     193     383      26 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            608   188   420    95    82   152   279      474      134     608       -       -      359      232       -      20     107     251     138     202     368      38 


 


Do not need any more        149    16   133    33    16    30    69       90       59     149       -       -       81       61       -       3      19      71      40      31     113       4 


bulbs at this time        24.7% 21.7% 25.2% 35.2% 17.9% 21.1% 25.3%    26.6%    22.4%   24.7%                    23.1%    25.8%           18.3%   18.1%   27.6%   33.8%   16.3%   29.6%   16.4% 


                                               ef                                                                                                                     Q               T         


 


CFLs are too expensive /     63    14    49    10    13    17    24       34       29      63       -       -       42       21       -       3      15      28       9      15      47       1 


cost too much             10.5% 18.5%  9.3% 10.8% 14.0% 11.7%  8.6%     9.9%    11.2%   10.5%                    11.8%     8.8%           20.8%   14.4%   10.8%    7.4%    7.6%   12.3%    5.1% 


                                    c                                                                                                                                                           


 


Waiting for incandescent     51     3    48     5    13    15    18       25       26      51       -       -       47        4       -       1      10      30       8      15      35       1 


bulbs to burn out          8.5%  4.5%  9.1%  4.9% 14.4% 10.7%  6.7%     7.4%    10.0%    8.5%                    13.4%     1.7%            8.5%    9.6%   11.6%    6.9%    7.7%    9.2%    4.4% 


                                                                                                                     N                                                                          


 


CFLs aren't bright           46     8    38     4     9    17    15       18       29      46       -       -       22       24       -       4       3      17       6       8      36       2 


enough                     7.7% 10.9%  7.2%  4.1% 10.3% 12.2%  5.6%     5.2%    10.9%    7.7%                     6.2%    10.2%           26.2%    2.8%    6.6%    5.1%    4.0%    9.5%    8.0% 


                                                           dg                       h                                                       QRS                                       T         


 


All of the bulbs in my       44     6    38     9     6     9    21       24       20      44       -       -       36        8       -       -       4      20      17      11      30       3 


home are CFLs              7.4%  8.3%  7.2%  9.3%  6.7%  6.2%  7.6%     7.1%     7.8%    7.4%                    10.1%     3.3%                    3.7%    7.9%   14.3%    5.7%    7.9%   11.7% 


                                                                                                                     N                                                Q                         


 


Don't like the way CFLs      42    12    30     5    12     9    16       23       18      42       -       -       30        9       -       2      11      14       9      11      29       1 


fit in fixtures            6.9% 15.6%  5.7%  5.2% 12.9%  6.2%  5.8%     6.9%     6.9%    6.9%                     8.4%     4.0%           17.5%   10.3%    5.2%    7.9%    5.8%    7.6%    4.9% 


                                    C                 g                                                                                                                                         


 


Prefer LEDs                  41     5    37     4     3     9    25       25       16      41       -       -       15       26       -       -      11      14      11      40       1       - 


                           6.9%  6.0%  7.0%  4.5%  3.4%  6.0%  9.3%     7.5%     6.1%    6.9%                     4.2%    11.1%                   10.8%    5.4%    9.7%   20.9%    0.3%         


                                                                  e                                                           M                                               U                 


 


CFL light color isn't        41     2    38     8     3     7    23       30       11      41       -       -       21       17       -       2       6      14       5      16      22       3 


what I want / isn't        6.8%  2.9%  7.3%  8.2%  3.2%  5.2%  8.3%     8.9%     4.0%    6.8%                     5.9%     7.4%           12.6%    5.3%    5.4%    3.9%    8.4%    5.7%   11.2% 


right                                                                      i                                                                                                                    


 


Mercury / concerns about     33     8    26     6    10     6    12       17       17      33       -       -        7       27       -       -       9      14       0      10      21       3 


disposal                   5.6% 10.4%  4.9%  6.5% 10.5%  4.1%  4.3%     4.9%     6.4%    5.6%                     1.9%    11.4%                    8.5%    5.3%    0.2%    4.9%    5.6%   10.1% 


                                    c                 g                                                                       M                       S       S                                 


 


Don't like the way CFLs      31     4    27    10     2     6    12       20       11      31       -       -       19       11       -       0       6      14       3      15      13       3 


look in fixtures           5.2%  5.9%  5.1% 10.9%  2.6%  4.2%  4.6%     5.9%     4.2%    5.2%                     5.5%     4.8%            2.7%    5.8%    5.5%    2.2%    7.9%    3.3%   12.3% 


                                                e                                                                                                                             u                 


 


CFLs take too long to        26     1    25     2     5     2    17       17        9      26       -       -       13       13       -       -       4       7       3       8      17       2 


light up                   4.4%  1.9%  4.8%  1.9%  5.7%  1.7%  6.3%     5.0%     3.6%    4.4%                     3.7%     5.7%                    3.7%    2.6%    2.9%    4.0%    4.5%    6.2% 


                                                                  F                                                                                                                             


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


              E3A&E3B Combined.  What is the main reason(Anything else?)preventing you from increasing the number of CFLs you  


                                                   currently have installed in your home? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Need dimmable bulbs /        23     2    21     4     2     7    10        6       17      23       -       -       11       12       -       -       9       6       4       8      15       - 


can't get dimmable CFLs /  3.8%  2.5%  4.0%  4.6%  1.8%  5.1%  3.5%     1.6%     6.6%    3.8%                     3.2%     5.0%                    8.1%    2.2%    3.4%    3.9%    4.0%         


 can't use CFLs with                                                                H                                                                 R                                         


dimmer switches           


 


Need 3-way bulbs / can't      8     1     6     1     1     1     4        7        1       8       -       -        4        3       -       -       2       1       3       4       3       1 


get 3-way CFLs / can't     1.3%  1.8%  1.2%  1.1%  0.8%  1.0%  1.6%     2.0%     0.4%    1.3%                     1.3%     1.4%                    2.1%    0.3%    2.6%    2.0%    0.7%    4.3% 


use CFLs in my 3-way      


fixtures                  


 


Storing incandescent          6     1     5     0     -     0     6        3        3       6       -       -        5        2       -       -       2       2       -       3       3       - 


bulbs                      1.1%  1.6%  1.0%  0.5%        0.2%  2.1%     0.9%     1.3%    1.1%                     1.3%     0.6%                    1.7%    0.7%            1.7%    0.8%         


 


Operating hours -- don't      5     0     5     0     -     4     1        4        1       5       -       -        1        4       -       -       1       -       4       -       5       0 


use the other bulbs /      0.9%  0.2%  1.0%  0.1%        2.7%  0.5%     1.2%     0.4%    0.9%                     0.3%     1.7%                    1.0%            3.2%            1.2%    1.7% 


lamps enough              


 


Other (SPECIFY)              62     7    55     4    10    24    24       37       25      62       -       -       34       26       -       1      15      29      10      16      43       3 


                          10.3%  9.5% 10.4%  4.3% 10.4% 17.1%  8.8%    10.9%     9.5%   10.3%                     9.6%    10.9%            5.8%   13.8%   11.4%    8.6%    8.1%   11.3%   11.2% 


                                                           Dg                                                                                                                                   


 


Don't know                   30     3    28     3     7     2    19       16       14      30       -       -       16       14       -       -       3      12       4       9      17       4 


                           5.1%  3.9%  5.2%  3.1%  7.6%  1.4%  6.8%     4.8%     5.4%    5.1%                     4.6%     6.1%                    3.0%    4.7%    3.2%    4.8%    4.5%   15.3% 


                                                                  F                                                                                                                          TU 


 


Refused                       5     0     5     0     0     1     4        5        -       5       -       -        4        1       -       -       1       2       -       3       2       - 


                           0.8%  0.5%  0.9%  0.1%  0.2%  0.6%  1.4%     1.5%             0.8%                     1.0%     0.6%                    1.1%    0.7%            1.4%    0.6%         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 


                                                     Pacific Market Research - May 2014 







                                                                                                                          Table V1 Page 116 


 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


            V1. Are you aware of any legislation in the United States that may affect the availability of certain types of light  


                                                                   bulbs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


Yes                         438    44   394    76    42   117   202      285      153     305     109      24      167      130       -       8      43     144      63     141     281      16 


                          43.5% 34.0% 44.9% 43.1% 31.2% 45.3% 46.4%    51.9%    33.4%   50.6%   42.1%   16.6%    47.4%    55.4%           54.0%   40.1%   55.8%   53.7%   57.0%   40.9%   22.1% 


                                          B                 e     E        I               kL       L                                                         q              UV       V         


 


No                          558    83   475    97    91   140   230      259      299     294     144     120      184      103       -       7      63     113      54     104     397      56 


                          55.4% 64.3% 54.1% 54.7% 67.2% 54.0% 52.8%    47.2%    65.2%   48.9%   55.3%   82.4%    52.1%    44.0%           46.0%   59.0%   43.5%   46.3%   41.9%   57.9%   77.0% 


                                    c                fG                             H                      JK                                         r                               T      TU 


 


Don't know                   11     2     9     4     2     2     3        5        6       3       7       2        2        1       -       -       1       2       -       3       8       1 


                           1.1%  1.5%  1.1%  2.3%  1.6%  0.7%  0.7%     0.9%     1.4%    0.5%    2.6%    1.0%     0.5%     0.5%                    0.9%    0.7%            1.1%    1.1%    1.0% 


 


Refused                       0     0     -     -     -     -     0        0        -       0       -       -        -        0       -       -       -       0       -       -       0       - 


                             *%  0.2%                          0.1%       *%               *%                              0.1%                            0.1%                      *%         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


           V2. In 2007, Congress passed legislation that will phase out most traditional incandescent light bulbs by 2014. Before  


                                                 today, were you aware of this legislation?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


Yes                         590    76   515   111    81   148   250      352      238     401     143      47      229      161       -      10      64     180      90     178     387      26 


                          58.6% 58.8% 58.6% 62.7% 59.9% 57.2% 57.4%    64.1%    52.1%   66.6%   54.9%   32.3%    64.9%    68.5%           67.7%   60.2%   69.5%   76.7%   71.5%   56.5%   35.2% 


                                                                           I               KL       L                                                                 Q      UV       V         


 


No                          413    53   360    65    54   110   184      194      219     199     117      97      122       73       -       5      42      78      26      70     297      45 


                          41.0% 40.9% 41.0% 36.7% 40.1% 42.4% 42.2%    35.2%    47.9%   33.0%   45.0%   67.0%    34.8%    31.2%           32.3%   39.3%   30.1%   22.5%   28.3%   43.4%   62.2% 


                                                                                    H               J      JK                                         S                               T      TU 


 


Don't know                    4     0     3     1     -     1     1        4        -       2       0       1        1        1       -       -       0       1       1       0       1       2 


                           0.4%  0.3%  0.4%  0.6%        0.4%  0.3%     0.7%             0.4%    0.1%    0.8%     0.3%     0.3%                    0.5%    0.3%    0.8%    0.2%    0.2%    2.6% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


          V3. As part of the legislation, retailers began phasing traditional 100-Watt, 75-Watt, 60-Watt, and 40-Watt light bulbs  


             out of stores at the beginning of 2012. Before today, were you aware that these light bulbs are being phased out?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


Yes                         572    68   504   111    67   141   252      351      221     366     156      49      203      151       -      10      59     169      80     167     372      33 


                          56.8% 52.7% 57.4% 63.0% 49.7% 54.4% 57.9%    63.8%    48.3%   60.9%   60.0%   34.0%    57.6%    64.3%           71.4%   55.7%   65.2%   68.1%   67.1%   54.2%   45.7% 


                                                e                          I                L       L                                                                        UV                 


 


No                          433    61   373    65    68   118   182      197      237     234     104      96      149       82       -       4      47      89      38      81     313      40 


                          43.0% 47.3% 42.4% 37.0% 50.3% 45.5% 41.8%    35.8%    51.7%   38.8%   40.0%   66.0%    42.4%    35.1%           28.6%   43.8%   34.3%   31.9%   32.7%   45.6%   54.3% 


                                                      d                             H                      JK                                                                         T       T 


 


Don't know                    2     -     2     -     -     0     1        2        -       2       -       -        -        1       -       -       0       1       -       0       1       - 


                           0.2%        0.2%              0.1%  0.3%     0.3%             0.3%                              0.6%                    0.5%    0.5%            0.2%    0.2%         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                   V4. Did you shop for any traditional incandescent light bulbs in 2013?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


Yes                         458    71   388    85    73   113   187      271      188     277     128      53      160      111       -       8      56     117      43     113     315      30 


                          45.5% 54.8% 44.2% 48.4% 54.1% 43.5% 42.8%    49.3%    41.0%   46.0%   49.3%   36.7%    45.4%    47.2%           56.6%   52.7%   45.1%   36.5%   45.5%   45.9%   41.5% 


                                    c                 g                    i                        l                                                 s                                         


 


No                          517    53   465    87    62   131   237      264      254     314     124      79      188      118       -       6      46     141      72     127     353      38 


                          51.4% 40.9% 52.9% 49.3% 45.9% 50.5% 54.4%    48.0%    55.5%   52.2%   47.6%   54.5%    53.3%    50.2%           43.4%   43.3%   54.4%   60.8%   51.1%   51.5%   51.5% 


                                          B                                         h                                                                                 Q                         


 


Don't know                   31     5    26     4     -    15    12       15       16      10       8      13        5        6       -       -       4       1       3       9      17       5 


                           3.1%  4.0%  2.9%  2.3%        5.8%  2.7%     2.7%     3.5%    1.7%    3.1%    8.8%     1.3%     2.4%                    3.9%    0.5%    2.8%    3.4%    2.5%    7.0% 


                                                                                                           Jk                                                                                   


 


Refused                       0     0     -     -     -     0     -        0        0       0       -       -        -        0       -       -       -       -       -       -       0       - 


                             *%  0.3%                    0.2%             *%       *%    0.1%                              0.2%                                                    0.1%         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                       V4A_1. Did you shop for 100-Watt incandescent bulbs in 2013?   


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              458    71   388    85    73   113   187      271      188     277     128      53      160      111       -       8      56     117      43     113     315      30 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            490   173   317    90    72   126   202      393       97     294     136      60      176      113       -       9      58     120      57     124     331      35 


 


Yes                         193    31   162    33    32    41    87      120       73     125      51      16       66       55       -       3      22      52      16      53     129      11 


                          42.1% 43.8% 41.8% 38.8% 44.4% 35.9% 46.5%    44.3%    39.0%   45.3%   40.1%   30.5%    41.3%    50.1%           39.4%   38.7%   44.3%   37.6%   47.3%   40.9%   35.6% 


 


No                          246    38   208    50    41    66    89      141      104     144      67      34       91       52       -       4      33      62      25      56     173      17 


                          53.6% 53.8% 53.6% 58.2% 55.4% 58.3% 47.9%    52.3%    55.5%   52.2%   52.6%   63.3%    56.7%    46.5%           49.5%   58.6%   53.4%   58.2%   49.2%   54.8%   57.1% 


 


Don't know                   20     2    18     3     0     6    10        9       10       7       9       3        3        4       -       1       2       3       2       4      13       2 


                           4.3%  2.4%  4.6%  2.9%  0.2%  5.8%  5.6%     3.5%     5.4%    2.5%    7.3%    6.2%     2.0%     3.4%           11.1%    2.7%    2.3%    4.3%    3.5%    4.3%    7.3% 


                                                                  E                                 j                                                                                           


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                        V4A_2. Did you shop for 75-Watt incandescent bulbs in 2013?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              458    71   388    85    73   113   187      271      188     277     128      53      160      111       -       8      56     117      43     113     315      30 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            490   173   317    90    72   126   202      393       97     294     136      60      176      113       -       9      58     120      57     124     331      35 


 


Yes                         206    37   169    29    41    51    84      110       96     137      44      25       88       49       -       3      27      60      18      58     135      13 


                          44.9% 52.0% 43.6% 34.5% 55.6% 45.4% 45.3%    40.6%    51.2%   49.4%   34.6%   46.8%    55.0%    43.9%           32.4%   48.5%   51.6%   41.5%   50.9%   43.0%   42.9% 


                                                      d                                     K                                                                                                   


 


No                          233    32   200    55    31    54    92      151       82     128      77      27       67       56       -       5      27      51      23      51     164      17 


                          50.8% 45.9% 51.7% 64.3% 42.4% 48.1% 49.5%    55.6%    43.8%   46.3%   60.1%   51.5%    42.0%    50.8%           56.5%   48.8%   43.4%   54.7%   45.4%   52.1%   57.1% 


                                               eg                          i                        j                                                                                           


 


Don't know                   20     1    18     1     2     7    10       10        9      12       7       1        5        6       -       1       2       6       2       4      15       - 


                           4.3%  2.1%  4.7%  1.2%  2.1%  6.5%  5.2%     3.8%     5.0%    4.3%    5.3%    1.7%     3.1%     5.3%           11.1%    2.7%    5.0%    3.8%    3.7%    4.9%         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                     V4A_3. Did you shop for 60 or 40-Watt incandescent bulbs in 2013?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              458    71   388    85    73   113   187      271      188     277     128      53      160      111       -       8      56     117      43     113     315      30 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            490   173   317    90    72   126   202      393       97     294     136      60      176      113       -       9      58     120      57     124     331      35 


 


Yes                         345    56   289    59    61    82   143      205      140     208      92      45      118       87       -       7      38      83      34      92     227      26 


                          75.3% 79.1% 74.6% 68.9% 83.0% 72.7% 76.8%    75.7%    74.7%   75.1%   72.1%   84.1%    73.6%    78.8%           88.9%   68.0%   71.2%   78.8%   81.7%   72.1%   84.5% 


                                                                                                                                                                              u                 


 


No                          103    14    89    26    12    24    41       60       43      66      29       8       42       22       -       -      17      34       8      20      78       4 


                          22.4% 19.9% 22.9% 29.9% 16.7% 21.3% 21.9%    22.2%    22.8%   24.0%   22.3%   14.2%    26.0%    19.5%                   30.3%   28.8%   19.6%   17.9%   24.8%   14.7% 


 


Don't know                   10     1    10     1     0     7     3        6        5       3       7       1        1        2       -       1       1       -       1       0      10       0 


                           2.3%  1.0%  2.5%  1.2%  0.2%  6.0%  1.4%     2.1%     2.5%    0.9%    5.5%    1.7%     0.4%     1.7%           11.1%    1.7%            1.6%    0.3%    3.1%    0.8% 


                                                           eg                                       j                                                                                 t         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                V4B. During 2013, how many traditional incandescent bulbs did you purchase?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              434    66   368    80    73   105   176      255      179     263     120      51      154      106       -       7      53     112      39     111     295      29 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            458   160   298    83    70   119   186      368       90     273     127      58      162      107       -       8      53     110      53     118     309      31 


 


0                            10     2     8     -     3     2     4        7        3      10       -       -        7        3       -       -       1       4       3       4       5       1 


                           2.2%  2.4%  2.2%        4.5%  1.8%  2.4%     2.7%     1.5%    3.6%                     4.5%     2.5%                    2.2%    3.6%    8.7%    3.7%    1.5%    3.3% 


 


1                             6     2     4     2     1     0     3        6        -       5       1       -        2        3       -       -       -       2       2       0       5       - 


                           1.3%  2.4%  1.1%  2.3%  1.4%  0.2%  1.5%     2.3%             1.9%    0.6%             1.5%     2.5%                            2.1%    4.5%    0.3%    1.8%         


 


2                            25     1    24     7     3     5    11        8       17      21       1       3       13        8       -       -      12       4       1       4      19       2 


                           5.8%  1.2%  6.6%  8.3%  3.8%  5.0%  6.0%     3.3%     9.4%    8.0%    0.7%    6.2%     8.5%     7.7%                   22.0%    4.0%    2.4%    3.2%    6.5%    8.5% 


                                          b                                         h       K                                                        RS                                         


 


3                             8     0     7     2     0     2     4        7        1       3       5       0        -        3       -       -       1       1       -       3       5       - 


                           1.8%  0.7%  2.0%  2.1%  0.2%  2.1%  2.1%     2.6%     0.6%    1.0%    4.1%    0.6%              2.5%                    2.1%    1.2%            2.7%    1.6%         


 


4                            45     6    39     9     5    10    22       24       21      18      17      10       12        6       -       1       1       9       3       5      34       6 


                          10.4%  9.5% 10.5% 11.2%  6.3%  9.3% 12.3%     9.4%    11.7%    6.8%   14.1%   20.1%     7.5%     6.0%           14.4%    1.7%    8.3%    7.4%    4.4%   11.6%   20.2% 


                                                                                                            J                                                                         t       t 


 


5                            12     3     9     3     1     2     6        8        4       9       3       -        7        2       -       -       0       7       2       5       6       0 


                           2.7%  4.0%  2.5%  3.4%  1.5%  2.3%  3.1%     3.2%     2.0%    3.5%    2.1%             4.7%     2.0%                    0.6%    6.4%    4.6%    4.8%    2.1%    1.1% 


 


6                            37     4    33     7     4    12    14       21       16      24       8       5       14       10       -       1       5      12       4      14      23       - 


                           8.5%  6.7%  8.8%  8.8%  5.8% 11.1%  7.9%     8.2%     9.0%    9.3%    6.6%    9.0%     9.3%     9.6%           20.8%    9.9%   10.8%    9.9%   12.6%    7.8%         


 


7                             6     2     4     -     2     -     4        2        3       1       2       2        -        1       -       -       -       -       -       2       4       - 


                           1.3%  2.8%  1.0%        2.5%        2.1%     0.9%     1.8%    0.5%    1.5%    4.6%              1.3%                                            1.6%    1.3%         


 


8                            34     4    30     8     5     6    15       20       14      21      11       2       13        8       -       -       4       8       6       4      28       2 


                           7.8%  6.2%  8.1%  9.8%  6.3%  5.9%  8.8%     7.8%     7.9%    8.0%    9.3%    3.4%     8.4%     7.8%                    6.7%    7.5%   14.5%    3.7%    9.6%    5.8% 


                                                                                                                                                                                      t         


 


9                             2     -     2     -     -     -     2        2        -       1       1       -        -        1       -       -       -       1       -       1       1       - 


                           0.4%        0.5%                    1.1%     0.7%             0.4%    0.8%                      0.9%                            0.8%            0.9%    0.3%         


 


10                           54     6    48    14     8    14    18       32       22      28      21       5       12       16       -       2       6      11       3       8      40       6 


                          12.4%  8.5% 13.1% 16.9% 10.9% 13.6% 10.3%    12.7%    12.0%   10.8%   17.2%    9.6%     7.7%    14.7%           28.7%   12.1%    9.7%    7.9%    7.1%   13.5%   21.6% 


 


12                           57     7    50     9     8    16    24       27       29      42      14       1       31       11       -       2       5      28       4      15      38       4 


                          13.1% 10.4% 13.5% 10.7% 10.9% 15.5% 13.6%    10.8%    16.4%   16.0%   11.6%    1.2%    20.2%    10.5%           23.5%    8.8%   25.1%   11.0%   13.3%   13.0%   13.4% 


                                                                                            L       l                n                                       Qs                                 


 


13                            0     0     -     -     0     -     -        0        -       -       -       0        -        -       -       -       -       -       -       -       0       - 


                             *%  0.3%              0.3%                 0.1%                             0.4%                                                                      0.1%         


 


15                            5     1     4     1     0     0     4        1        4       4       1       -        1        4       -       -       1       0       0       3       2       0 


                           1.2%  2.1%  1.0%  0.8%  0.2%  0.2%  2.4%     0.5%     2.2%    1.7%    0.6%             0.4%     3.7%                    2.2%    0.1%    0.6%    2.6%    0.7%    1.3% 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                V4B. During 2013, how many traditional incandescent bulbs did you purchase?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


16                            6     2     4     -     2     1     3        4        2       2       2       2        -        2       -       -       -       1       0       2       1       4 


                           1.3%  3.4%  1.0%        2.5%  1.0%  1.7%     1.6%     1.0%    0.6%    2.0%    3.6%              1.5%                            1.2%    0.6%    1.4%    0.2%   12.6% 


                                                                                                                                                                                              u 


 


20                           41    17    24     4    16     9    12       22       19      33       4       4       22       11       -       -       9       8       6      10      31       - 


                           9.5% 25.7%  6.6%  5.3% 22.4%  8.7%  6.5%     8.7%    10.7%   12.4%    3.7%    8.1%    14.1%    10.4%                   16.5%    6.7%   15.5%    9.4%   10.4%         


                                    C               DFG                                     K                                                         r                                         


 


24                            9     1     8     1     -     2     6        8        1       6       2       0        2        4       -       -       2       1       0       4       4       1 


                           2.1%  1.0%  2.3%  0.8%        2.2%  3.4%     3.0%     0.8%    2.4%    2.0%    0.4%     1.5%     3.8%                    3.3%    0.9%    0.6%    4.1%    1.2%    3.5% 


 


25                            0     0     -     0     -     -     -        0        -       -       0       -        -        -       -       -       -       -       -       -       0       - 


                           0.1%  0.6%        0.5%                       0.1%                     0.3%                                                                              0.1%         


 


30                           17     1    16     1     4     4     8       10        7       8       4       5        7        2       -       -       1       4       1       5      11       1 


                           3.9%  1.4%  4.4%  1.3%  6.1%  3.5%  4.5%     4.1%     3.8%    3.2%    3.2%    9.7%     4.2%     1.7%                    2.1%    3.5%    3.6%    4.1%    3.9%    3.9% 


 


36                            0     0     -     0     -     -     -        0        -       0       -       -        0        -       -       -       -       0       -       0       -       - 


                           0.1%  0.4%        0.3%                       0.1%             0.1%                     0.2%                                     0.2%            0.2%                 


 


40                            8     1     7     5     -     1     2        4        4       4       0       4        3        1       -       -       1       2       0       2       5       1 


                           1.8%  0.8%  2.0%  5.8%        1.4%  0.9%     1.6%     2.0%    1.4%    0.3%    7.2%     1.7%     1.0%                    2.1%    2.2%    0.6%    1.6%    1.8%    2.4% 


                                                                                                           JK                                                                                   


 


50                           10     2     9     1     1     5     3        5        5       3       6       1        0        3       -       -       0       1       -       4       6       - 


                           2.4%  2.4%  2.4%  1.3%  1.8%  4.4%  1.8%     2.0%     2.9%    1.1%    5.0%    2.6%     0.3%     2.4%                    0.4%    0.7%            3.8%    2.1%         


 


60                            1     -     1     -     -     1     -        1        -       -       1       -        -        -       -       -       -       -       -       1       -       - 


                           0.1%        0.2%              0.5%           0.2%                     0.5%                                                                      0.5%                 


 


Don't know/No Answer         39     4    35     7     9    12    11       32        7      19      16       5        8        8       -       1       4       5       3      14      25       1 


                           9.1%  6.2%  9.6%  9.4% 12.4% 11.1%  6.4%    12.6%     4.1%    7.1%   13.4%    9.1%     5.4%     7.5%           12.5%    7.2%    4.8%    7.7%   12.5%    8.4%    2.4% 


                                                                           I                                                                                                  v                 


 


Refused                       3     1     2     1     -     -     2        2        1       0       1       2        -        -       -       -       -       -       -       2       1       - 


                           0.6%  1.0%  0.6%  1.0%              1.1%     0.9%     0.3%    0.1%    0.5%    4.1%                                                              1.4%    0.4%         


 


Mean                      11.97 13.26 11.73 11.30 13.20 13.09 11.14    11.97    11.96   11.26   12.53   14.57    11.14    11.45       -    8.60   10.89   10.73    9.98   13.65   11.50   10.70 


Standard Deviation        10.48  9.69 10.62 10.76  9.69 12.11  9.61    10.51    10.48    9.12   11.92   13.35     8.74     9.76            3.25    9.20    8.62    7.97   12.17   10.00    8.33 


Standard Error             0.72  1.68  0.80  1.83  1.89  1.77  0.91     0.74     1.35    0.80    1.56    2.77     0.99     1.37            1.50    2.03    1.12    1.36    1.54    0.86    1.91 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                            V4B-Rebased. During 2013, how many traditional incandescent bulbs did you purchase?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


0                            10     2     8     -     3     2     4        7        3      10       -       -        7        3       -       -       1       4       3       4       5       1 


                           0.9%  1.2%  0.9%        2.4%  0.7%  1.0%     1.3%     0.6%    1.6%                     1.9%     1.1%                    1.1%    1.5%    2.9%    1.6%    0.7%    1.3% 


 


1                             6     2     4     2     1     0     3        6        -       5       1       -        2        3       -       -       -       2       2       0       5       - 


                           0.6%  1.2%  0.5%  1.1%  0.7%  0.1%  0.6%     1.1%             0.8%    0.3%             0.7%     1.1%                            0.9%    1.5%    0.1%    0.8%         


 


2                            25     1    24     7     3     5    11        8       17      21       1       3       13        8       -       -      12       4       1       4      19       2 


                           2.5%  0.6%  2.8%  3.8%  2.1%  2.0%  2.4%     1.5%     3.7%    3.5%    0.3%    2.2%     3.7%     3.5%                   10.9%    1.7%    0.8%    1.4%    2.8%    3.3% 


                                          b                                                 K                                                        RS                                         


 


3                             8     0     7     2     0     2     4        7        1       3       5       0        -        3       -       -       1       1       -       3       5       - 


                           0.8%  0.4%  0.8%  0.9%  0.1%  0.8%  0.9%     1.2%     0.2%    0.4%    1.9%    0.2%              1.1%                    1.0%    0.5%            1.2%    0.7%         


 


4                            45     6    39     9     5    10    22       24       21      18      17      10       12        6       -       1       1       9       3       5      34       6 


                           4.5%  4.9%  4.4%  5.1%  3.4%  3.8%  5.0%     4.4%     4.6%    3.0%    6.5%    7.0%     3.3%     2.7%            7.2%    0.8%    3.6%    2.5%    2.0%    5.0%    7.9% 


                                                                                                            j                                                                         t       t 


 


5                            12     3     9     3     1     2     6        8        4       9       3       -        7        2       -       -       0       7       2       5       6       0 


                           1.2%  2.0%  1.0%  1.6%  0.8%  0.9%  1.3%     1.5%     0.8%    1.5%    1.0%             2.1%     0.9%                    0.3%    2.8%    1.5%    2.2%    0.9%    0.4% 


 


6                            37     4    33     7     4    12    14       21       16      24       8       5       14       10       -       1       5      12       4      14      23       - 


                           3.7%  3.5%  3.7%  4.0%  3.1%  4.5%  3.2%     3.8%     3.5%    4.1%    3.1%    3.2%     4.0%     4.3%           10.5%    4.9%    4.7%    3.3%    5.6%    3.4%         


 


7                             6     2     4     -     2     -     4        2        3       1       2       2        -        1       -       -       -       -       -       2       4       - 


                           0.6%  1.4%  0.4%        1.3%        0.9%     0.4%     0.7%    0.2%    0.7%    1.6%              0.6%                                            0.7%    0.5%         


 


8                            34     4    30     8     5     6    15       20       14      21      11       2       13        8       -       -       4       8       6       4      28       2 


                           3.4%  3.2%  3.4%  4.4%  3.4%  2.4%  3.5%     3.6%     3.1%    3.5%    4.3%    1.2%     3.7%     3.5%                    3.3%    3.2%    4.8%    1.6%    4.1%    2.3% 


 


9                             2     -     2     -     -     -     2        2        -       1       1       -        -        1       -       -       -       1       -       1       1       - 


                           0.2%        0.2%                    0.4%     0.3%             0.2%    0.4%                      0.4%                            0.4%            0.4%    0.1%         


 


10                           54     6    48    14     8    14    18       32       22      28      21       5       12       16       -       2       6      11       3       8      40       6 


                           5.4%  4.3%  5.5%  7.7%  5.9%  5.5%  4.2%     5.9%     4.7%    4.7%    7.9%    3.4%     3.3%     6.6%           14.4%    6.0%    4.2%    2.6%    3.2%    5.8%    8.5% 


                                                                                                                                             rs                                                 


 


12                           57     7    50     9     8    16    24       27       29      42      14       1       31       11       -       2       5      28       4      15      38       4 


                           5.6%  5.4%  5.7%  4.9%  5.9%  6.3%  5.5%     5.0%     6.4%    7.0%    5.4%    0.4%     8.8%     4.7%           11.8%    4.4%   10.9%    3.7%    5.9%    5.6%    5.3% 


                                                                                            L       l                                                        qS                                 


 


13                            0     0     -     -     0     -     -        0        -       -       -       0        -        -       -       -       -       -       -       -       0       - 


                             *%  0.2%              0.2%                   *%                             0.1%                                                                        *%         


 


15                            5     1     4     1     0     0     4        1        4       4       1       -        1        4       -       -       1       0       0       3       2       0 


                           0.5%  1.1%  0.4%  0.4%  0.1%  0.1%  1.0%     0.2%     0.8%    0.7%    0.3%             0.2%     1.6%                    1.1%    0.1%    0.2%    1.2%    0.3%    0.5% 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                      (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                            V4B-Rebased. During 2013, how many traditional incandescent bulbs did you purchase?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


16                            6     2     4     -     2     1     3        4        2       2       2       2        -        2       -       -       -       1       0       2       1       4 


                           0.6%  1.7%  0.4%        1.3%  0.4%  0.7%     0.7%     0.4%    0.3%    0.9%    1.3%              0.7%                            0.5%    0.2%    0.6%    0.1%    4.9% 


                                                                                                                                                                                              u 


 


20                           41    17    24     4    16     9    12       22       19      33       4       4       22       11       -       -       9       8       6      10      31       - 


                           4.1% 13.2%  2.8%  2.4% 12.1%  3.5%  2.6%     4.0%     4.2%    5.4%    1.7%    2.8%     6.2%     4.7%                    8.2%    2.9%    5.2%    4.2%    4.5%         


                                    C               DFG                                     K                                                         r                                         


 


24                            9     1     8     1     -     2     6        8        1       6       2       0        2        4       -       -       2       1       0       4       4       1 


                           0.9%  0.5%  0.9%  0.4%        0.9%  1.4%     1.4%     0.3%    1.0%    0.9%    0.2%     0.6%     1.7%                    1.7%    0.4%    0.2%    1.8%    0.5%    1.4% 


 


25                            0     0     -     0     -     -     -        0        -       -       0       -        -        -       -       -       -       -       -       -       0       - 


                             *%  0.3%        0.2%                       0.1%                     0.1%                                                                              0.1%         


 


30                           17     1    16     1     4     4     8       10        7       8       4       5        7        2       -       -       1       4       1       5      11       1 


                           1.7%  0.7%  1.8%  0.6%  3.3%  1.4%  1.8%     1.9%     1.5%    1.4%    1.5%    3.4%     1.8%     0.8%                    1.1%    1.5%    1.2%    1.8%    1.7%    1.5% 


 


36                            0     0     -     0     -     -     -        0        -       0       -       -        0        -       -       -       -       0       -       0       -       - 


                             *%  0.2%        0.1%                         *%               *%                     0.1%                                     0.1%            0.1%                 


 


40                            8     1     7     5     -     1     2        4        4       4       0       4        3        1       -       -       1       2       0       2       5       1 


                           0.8%  0.4%  0.8%  2.6%        0.6%  0.4%     0.7%     0.8%    0.6%    0.1%    2.5%     0.8%     0.5%                    1.0%    0.9%    0.2%    0.7%    0.8%    0.9% 


                                                                                                           jK                                                                                   


 


50                           10     2     9     1     1     5     3        5        5       3       6       1        0        3       -       -       0       1       -       4       6       - 


                           1.0%  1.2%  1.0%  0.6%  1.0%  1.8%  0.7%     0.9%     1.1%    0.5%    2.3%    0.9%     0.1%     1.1%                    0.2%    0.3%            1.7%    0.9%         


 


60                            1     -     1     -     -     1     -        1        -       -       1       -        -        -       -       -       -       -       -       1       -       - 


                           0.1%        0.1%              0.2%           0.1%                     0.2%                                                                      0.2%                 


 


None                        573    63   510    96    62   154   259      294      278     338     140      94      198      129       -       7      53     146      78     138     391      44 


                          56.9% 48.6% 58.1% 54.6% 46.1% 59.5% 59.5%    53.6%    60.8%   56.2%   53.8%   64.9%    56.3%    55.0%           49.7%   50.3%   56.6%   66.7%   55.5%   57.0%   60.8% 


                                          b                 e     e                 h                                                                                 q                         


 


Don't know/No Answer         39     4    35     7     9    12    11       32        7      19      16       5        8        8       -       1       4       5       3      14      25       1 


                           3.9%  3.2%  4.0%  4.2%  6.7%  4.5%  2.6%     5.8%     1.6%    3.1%    6.2%    3.2%     2.3%     3.4%            6.3%    3.6%    2.1%    2.6%    5.6%    3.6%    0.9% 


                                                                           I                                                                                                  V                 


 


Refused                       3     1     2     1     -     -     2        2        1       0       1       2        -        -       -       -       -       -       -       2       1       - 


                           0.3%  0.5%  0.2%  0.5%              0.4%     0.4%     0.1%      *%    0.2%    1.4%                                                              0.6%    0.2%         


 


Mean                       4.87  6.56  4.61  4.82  6.67  4.93  4.31     5.13     4.56    4.72    5.32    4.66     4.71     4.94       -    4.04    5.21    4.53    3.15    5.58    4.69    4.13 


                                    C                fG                                                                                               S                                         


Standard Deviation         8.90  9.51  8.78  8.97  9.54  9.76  8.06     9.08     8.69    8.11    9.93   10.13     7.91     8.55            4.94    8.36    7.71    6.43   10.27    8.53    7.33 


Standard Error             0.39  0.98  0.42  1.01  1.21  0.87  0.50     0.42     0.67    0.45    0.90    1.17     0.57     0.77            1.38    1.18    0.65    0.72    0.85    0.47    1.04 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                  V5. Were you able to purchase all of the types of traditional incandescent bulbs you were shopping for?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              434    66   368    80    73   105   176      255      179     263     120      51      154      106       -       7      53     112      39     111     295      29 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            458   160   298    83    70   119   186      368       90     273     127      58      162      107       -       8      53     110      53     118     309      31 


 


Yes                         371    56   315    72    60    95   144      209      161     224     101      46      127       92       -       5      48      92      30      96     253      21 


                          85.3% 84.1% 85.5% 90.0% 81.9% 90.4% 81.6%    82.1%    89.9%   84.9%   84.0%   90.6%    82.9%    87.5%           71.3%   91.3%   81.5%   76.2%   87.3%   85.8%   73.1% 


 


No                           59     7    52     8    10    10    30       40       18      39      16       3       26       13       -       2       5      20       9      12      38       8 


                          13.5% 10.7% 14.0%  9.7% 14.1%  9.6% 17.3%    15.9%    10.1%   14.8%   13.6%    6.7%    16.7%    12.5%           28.7%    8.7%   18.1%   23.2%   11.2%   13.0%   26.9% 


 


Don't know                    5     3     2     0     3     -     2        5        -       1       3       1        1        -       -       -       -       0       0       2       4       - 


                           1.2%  4.9%  0.5%  0.2%  4.0%        1.1%     2.0%             0.3%    2.4%    2.7%     0.5%                                     0.4%    0.6%    1.4%    1.2%         


                                    c                                                                                                                                                           


 


Refused                       0     0     -     0     -     -     -        0        -       0       -       -        -        -       -       -       -       -       -       0       -       - 


                             *%  0.2%        0.2%                       0.1%             0.1%                                                                              0.1%                 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                       V7. What type of light bulb did you end up purchasing instead? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total               59     7    52     8    10    10    30       40       18      39      16       3       26       13       -       2       5      20       9      12      38       8 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total             72    24    48    13    10    14    35       60       12      41      22       9       24       17       -       1       6      17      12      15      51       6 


 


Incandescent                 19     3    16     2     1     4    13       11        7      11       6       1        7        4       -       2       1       4       3       3      11       4 


                          32.0% 37.0% 31.4% 22.2%  9.6% 34.8% 41.2%    28.3%    40.3%   29.4%   39.0%   29.0%    28.2%    31.6%          100.0%   16.9%   18.0%   28.1%   25.8%   29.3%   56.0% 


                                                                  e                                                                         QRS                                                 


 


CFL                          17     3    14     1     4     2    10       11        6      14       1       1       13        1       -       -       -       8       5       5      11       0 


                          28.7% 36.7% 27.6% 13.5% 36.3% 21.1% 32.6%    26.6%    33.5%   36.4%    8.1%   40.5%    51.4%     7.2%                           41.7%   51.7%   43.1%   29.2%    2.8% 


                                                                                            K                        N                                                        v                 


 


LED                           6     -     6     -     2     -     4        2        4       5       0       -        1        4       -       -       -       4       2       4       2       - 


                           9.8%       11.2%       21.2%       11.8%     5.4%    19.7%   14.0%    1.9%             5.4%    30.7%                           17.6%   20.7%   28.9%    5.7%         


                                                                                                                              M                                                                 


 


Did not purchase any          5     1     5     1     1     1     2        5        -       2       3       0        2        0       -       -       2       0       -       1       3       1 


light bulbs                9.0%  9.5%  9.0%  8.7% 11.0% 13.0%  7.1%    13.1%             4.9%   19.4%    6.7%     6.1%     2.4%                   34.4%    1.6%            8.8%    7.3%   18.1% 


 


Halogen                       2     0     2     0     1     1     -        2        -       0       2       -        0        -       -       -       -       -       0       -       2       - 


                           3.5%  5.2%  3.3%  4.7% 11.0%  5.6%           5.1%             0.9%   10.4%             1.4%                                             4.0%            5.4%         


 


Energy Efficient              1     0     0     0     -     -     0        0        0       0       0       -        -        0       -       -       -       -       -       -       1       - 


incandescent / halogen     1.1%  4.3%  0.6%  3.9%              1.0%     0.8%     1.7%    0.8%    1.9%                      2.3%                                                    1.6%         


bulbs                     


 


Other (SPECIFY)               2     -     2     -     -     1     0        2        -       1       0       -        -        1       -       -       -       1       -       0       1       - 


                           2.7%        3.1%             10.9%  1.6%     3.9%             2.8%    3.0%                      8.3%                            5.4%            4.0%    2.9%         


 


Don't know                   10     1     9     3     1     1     4        8        2       7       3       0        5        2       -       -       2       3       1       0       8       2 


                          17.1% 12.4% 17.7% 42.9% 11.0% 14.7% 13.4%    19.1%    12.5%   17.8%   18.2%    3.9%    18.0%    17.5%                   48.7%   15.8%   14.7%    3.1%   20.4%   23.1% 


 


Refused                       1     -     1     1     -     -     -        1        -       -       -       1        -        -       -       -       -       -       -       -       1       - 


                           1.2%        1.3%  8.7%                       1.7%                            19.9%                                                                      1.8%         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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           V9. When traditional incandescent light bulbs are no longer available, which one of the following things are you most  


           likely to do: switch to a new type of light bulb, keep using traditional light bulbs but switch to a lower wattage, or  


                                                              something else?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


Switch to a new type of     611    69   543   117    75   157   262      304      307     405     127      80      262      130       -       7      68     187      80     173     409      29 


light bulb                60.7% 53.3% 61.8% 66.4% 55.6% 60.4% 60.2%    55.4%    67.1%   67.2%   48.7%   55.2%    74.4%    55.5%           46.4%   64.0%   72.2%   67.7%   69.7%   59.7%   39.6% 


                                                                                    H      KL                        N                                        p              UV       V         


 


Keep using traditional      217    30   187    35    23    60    99      123       94     100      84      33       54       45       -       4      16      39      18      45     146      27 


light bulbs but switch    21.6% 23.6% 21.3% 19.7% 16.9% 23.3% 22.7%    22.5%    20.5%   16.6%   32.2%   23.1%    15.4%    19.2%           26.3%   15.3%   15.2%   15.0%   18.0%   21.3%   36.5% 


to a lower ...                                                                                      J                                                                                        TU 


 


Something else (SPECIFY)    103    19    84    13    20    25    46       60       43      69      22      12       31       38       -       2      12      26      18      20      73      10 


                          10.2% 14.9%  9.5%  7.3% 14.4%  9.5% 10.6%    10.9%     9.4%   11.5%    8.3%    8.2%     8.8%    16.1%           11.8%   11.4%   10.2%   15.4%    7.9%   10.7%   13.5% 


                                                                                                                              M                                                                 


 


Don't know                   85    10    74    13    15    21    36       64       21      33      31      21       10       22       -       2       8      13       3      16      58      11 


                           8.4%  8.0%  8.5%  7.2% 11.1%  8.2%  8.2%    11.7%     4.5%    5.5%   11.9%   14.2%     2.8%     9.4%           15.4%    7.4%    5.1%    2.3%    6.3%    8.5%   14.8% 


                                                                           I                        J       j                 M                                                                 


 


Refused                       8     2     7     -     3     2     4        6        2       5       2       1        3        2       -       -       2       1       2       3       4       1 


                           0.8%  1.3%  0.8%        1.9%  0.8%  0.8%     1.1%     0.4%    0.9%    0.7%    0.8%     1.0%     0.9%                    1.9%    0.4%    1.9%    1.3%    0.6%    1.5% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                      V10. Which type of light bulb are you most likely to switch to?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              611    69   543   117    75   157   262      304      307     405     127      80      262      130       -       7      68     187      80     173     409      29 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            576   180   396   101    78   153   244      428      148     384     119      73      249      123       -      10      67     175      86     170     376      30 


 


CFL / Fluorescent           225    25   200    38    33    53   101      118      107     187      20      18      150       29       -       3      24      95      45      49     164      12 


                          36.8% 36.2% 36.9% 32.7% 43.2% 34.0% 38.5%    38.7%    34.9%   46.3%   15.5%   22.5%    57.3%    22.5%           51.7%   34.8%   51.0%   56.8%   28.2%   40.2%   40.9% 


                                                                                           KL                        N                                        q       Q               T         


 


LED                         134    15   119    24    10    27    74       77       57     108      20       6       40       67       -       1      21      49      21      95      36       3 


                          21.9% 22.3% 21.9% 20.3% 13.1% 17.1% 28.1%    25.4%    18.5%   26.7%   15.8%    7.5%    15.3%    51.7%           13.6%   30.7%   26.5%   26.0%   54.9%    8.8%   10.1% 


                                                                 Ef                        kL                                 M                                              UV                 


 


Energy Efficient             66     8    58    15     6    24    21       25       41      32      25       9       28        3       -       -      10      14       4       9      54       4 


incandescent / halogen    10.8% 11.2% 10.8% 12.5%  8.3% 15.2%  8.2%     8.2%    13.4%    7.8%   20.0%   11.2%    10.8%     2.6%                   14.3%    7.3%    4.9%    5.0%   13.1%   13.2% 


                                                            g                                       J                N                                s                               T         


 


Halogen                      11     1    10     1     1     5     5        7        5       2       4       5        2        0       -       -       -       2       -       3       8       - 


                           1.8%  1.1%  1.9%  0.6%  1.7%  2.9%  1.8%     2.2%     1.5%    0.5%    3.4%    6.2%     0.6%     0.2%                            1.0%            1.8%    2.0%         


                                                                                                            J                                                                                   


 


Other (SPECIFY)              23     1    22     2     0    11     9       16        7       8       6      10        4        3       -       -       1       1       4       2      21       - 


                           3.8%  1.7%  4.1%  1.8%  0.6%  7.2%  3.5%     5.3%     2.2%    1.9%    4.6%   12.2%     1.6%     2.5%                    0.8%    0.4%    4.7%    1.1%    5.2%         


                                                            e              i                                J                                                                         T         


 


Don't know                  150    19   131    38    25    37    51       60       90      67      51      32       37       26       -       2      13      25       6      16     124      10 


                          24.5% 27.3% 24.2% 32.1% 32.8% 23.3% 19.5%    19.6%    29.5%   16.5%   40.3%   40.1%    14.0%    20.2%           34.7%   19.4%   13.4%    7.7%    9.1%   30.4%   34.0% 


                                                g     g                             H               J       J                                 s                                       T       T 


 


Refused                       2     0     2     -     0     0     1        2        -       1       0       0        1        0       -       -       -       1       -       -       1       1 


                           0.3%  0.3%  0.3%        0.3%  0.2%  0.5%     0.6%             0.3%    0.3%    0.3%     0.4%     0.2%                            0.5%                    0.3%    1.8% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                  EE1A. Have you ever heard of energy-efficient incandescent light bulbs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


Yes                         459    70   389    90    53   118   198      248      211     256     145      57      151      102       -       5      57     106      43     106     331      22 


                          45.6% 54.6% 44.3% 50.9% 39.4% 45.5% 45.4%    45.1%    46.2%   42.6%   55.9%   39.4%    43.0%    43.5%           36.5%   54.1%   41.0%   36.9%   42.7%   48.2%   30.8% 


                                    c                                                              JL                                                 s                               V         


 


No                          490    54   437    72    72   130   216      273      217     312      93      86      180      124       -       9      44     135      67     131     317      42 


                          48.7% 41.7% 49.7% 41.0% 53.1% 50.2% 49.6%    49.7%    47.5%   51.8%   35.7%   59.2%    51.1%    52.9%           63.5%   41.3%   52.1%   57.4%   52.8%   46.2%   57.8% 


                                                                                            K               K                                                         q                         


 


Don't know                   58     5    53    14    10    11    22       29       29      34      22       2       21        9       -       -       5      18       7      11      38       8 


                           5.7%  3.7%  6.0%  8.1%  7.5%  4.3%  5.1%     5.2%     6.4%    5.6%    8.4%    1.4%     5.9%     3.6%                    4.6%    6.9%    5.7%    4.6%    5.5%   11.5% 


                                                                                                    L                                                                                           


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


           EE1B. Energy-efficient incandescent light bulbs look like traditional incandescent bulbs and give off the same amount  


                           of light using less energy. Have you heard of these more efficient incandescent bulbs? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              548    58   490    87    82   141   238      302      246     345     115      88      201      133       -       9      49     153      74     142     355      51 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            542   168   374    86    72   145   239      420      122     344     107      91      211      119       -      12      52     148      82     142     344      56 


 


Yes                          97    15    82    21    19    23    34       38       59      59      26      11       32       25       -       3       5      32       3      22      71       4 


                          17.7% 25.3% 16.7% 23.9% 23.4% 16.3% 14.2%    12.5%    24.0%   17.1%   23.1%   12.9%    16.1%    18.7%           36.1%   10.7%   21.0%    4.6%   15.8%   19.9%    7.3% 


                                                g                                   H                                                         S               S                       V         


 


No                          434    42   392    66    62   113   194      252      182     277      82      75      162      105       -       6      42     117      69     117     273      44 


                          79.3% 72.1% 80.1% 75.7% 75.4% 79.9% 81.6%    83.6%    74.0%   80.2%   71.8%   85.3%    80.7%    79.4%           63.9%   85.5%   76.8%   93.2%   81.9%   77.0%   87.8% 


                                                                           I                                k                                                        PR                       u 


 


Don't know                   13     2    11     0     1     1    10       12        1       9       2       2        6        2       -       -       2       3       2       3       7       2 


                           2.3%  2.6%  2.3%  0.4%  1.2%  0.9%  4.3%     3.9%     0.4%    2.7%    1.6%    1.8%     3.2%     1.9%                    3.9%    2.3%    2.2%    2.3%    2.0%    4.9% 


                                                                  d        I                                                                                                                    


 


Refused                       4     -     4     -     -     4     -        -        4       -       4       -        -        -       -       -       -       -       -       -       4       - 


                           0.7%        0.8%              2.8%                    1.6%            3.5%                                                                              1.1%         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                EE2. Have you ever purchased any energy-efficient incandescent light bulbs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              556    85   471   111    72   141   231      285      270     315     172      69      184      127       -       8      63     138      47     128     401      26 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            546   184   362    99    76   142   229      411      135     313     158      75      177      131       -      11      63     129      60     132     378      36 


 


Yes                         221    34   188    42    35    59    85      111      110     128      60      33       95       30       -       4      28      59      18      47     162      12 


                          39.8% 39.5% 39.8% 37.6% 48.4% 41.9% 36.8%    38.9%    40.7%   40.6%   35.0%   48.2%    51.8%    23.4%           43.2%   44.2%   42.5%   39.4%   36.6%   40.3%   47.8% 


                                                                                                                     N                                                                          


 


No                          273    42   231    51    30    70   122      155      118     153      89      31       73       78       -       5      29      69      22      62     199      12 


                          49.2% 49.3% 49.2% 46.2% 42.0% 49.4% 52.8%    54.4%    43.7%   48.6%   51.8%   45.6%    39.8%    61.8%           56.8%   46.7%   50.3%   46.3%   48.6%   49.6%   45.8% 


                                                                           i                                                  M                                                                 


 


Don't know                   61     9    52    18     7    12    24       19       42      34      23       4       15       19       -       -       6      10       7      19      41       2 


                          11.0% 11.1% 11.0% 16.2%  9.7%  8.6% 10.4%     6.6%    15.6%   10.8%   13.2%    6.2%     8.4%    14.8%                    9.1%    7.2%   14.3%   14.7%   10.1%    6.4% 


                                                                                    H                                                                                                           


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 


                                                     Pacific Market Research - May 2014 







                                                                                                                      Table EE2-RB Page 134 


 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                             EE2-Rebase. Have you ever purchased any energy-efficient incandescent light bulbs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


Yes                         221    34   188    42    35    59    85      111      110     128      60      33       95       30       -       4      28      59      18      47     162      12 


                          22.0% 26.1% 21.4% 23.6% 25.9% 22.8% 19.6%    20.2%    24.1%   21.3%   23.1%   22.7%    27.0%    12.7%           25.7%   26.1%   22.7%   15.7%   18.9%   23.6%   17.1% 


                                                                                                                     N                                                                          


 


No                          725    86   639   117    93   188   326      419      305     440     177     108      242      186       -      11      73     190      93     182     484      59 


                          72.0% 66.5% 72.8% 66.3% 68.9% 72.5% 74.9%    76.3%    66.7%   73.0%   68.2%   74.3%    68.6%    79.3%           74.3%   68.5%   73.5%   78.6%   73.4%   70.5%   80.6% 


                                                                           I                                                  M                                                                 


 


Don't know                   61     9    52    18     7    12    24       19       42      34      23       4       15       19       -       -       6      10       7      19      41       2 


                           6.1%  7.4%  5.9% 10.1%  5.2%  4.7%  5.5%     3.5%     9.2%    5.7%    8.7%    3.0%     4.4%     8.0%                    5.4%    3.8%    5.7%    7.6%    5.9%    2.3% 


                                                                                    H               l                                                                         v                 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                 EE1-EEI2. Aware of or purchase energy-efficient incandescent light bulbs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


Unaided Aware               459    70   389    90    53   118   198      248      211     256     145      57      151      102       -       5      57     106      43     106     331      22 


                          45.6% 54.6% 44.3% 50.9% 39.4% 45.5% 45.4%    45.1%    46.2%   42.6%   55.9%   39.4%    43.0%    43.5%           36.5%   54.1%   41.0%   36.9%   42.7%   48.2%   30.8% 


                                    c                                                              JL                                                 s                               V         


 


Aided Aware                  97    15    82    21    19    23    34       38       59      59      26      11       32       25       -       3       5      32       3      22      71       4 


                           9.6% 11.5%  9.3% 11.7% 14.2%  8.9%  7.7%     6.8%    12.9%    9.8%   10.2%    7.8%     9.2%    10.6%           22.9%    4.9%   12.4%    2.9%    9.0%   10.3%    5.1% 


                                                                                    H                                                        qS              qS                                 


 


Not Aware                   451    44   408    66    63   118   204      264      187     286      88      77      168      108       -       6      44     121      71     120     284      47 


                          44.8% 33.9% 46.4% 37.4% 46.4% 45.6% 46.9%    48.1%    40.9%   47.6%   33.9%   52.8%    47.8%    45.9%           40.6%   41.0%   46.6%   60.2%   48.3%   41.5%   64.2% 


                                          B                                                 K               K                                                        QR                      TU 


 


Purchaser                   221    34   188    42    35    59    85      111      110     128      60      33       95       30       -       4      28      59      18      47     162      12 


                          22.0% 26.1% 21.4% 23.6% 25.9% 22.8% 19.6%    20.2%    24.1%   21.3%   23.1%   22.7%    27.0%    12.7%           25.7%   26.1%   22.7%   15.7%   18.9%   23.6%   17.1% 


                                                                                                                     N                                                                          


 


Aware Non-Purchaser         335    51   283    69    37    82   146      174      160     187     112      36       89       97       -       5      35      79      28      81     240      14 


                          33.2% 40.0% 32.2% 39.1% 27.7% 31.6% 33.5%    31.7%    35.0%   31.1%   42.9%   24.5%    25.1%    41.4%           33.7%   32.9%   30.7%   24.1%   32.8%   34.9%   18.7% 


                                                                                                   JL                         M                                               V       V         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                              EE3. During 2013, how many energy-efficient incandescent bulbs did you purchase?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              221    34   188    42    35    59    85      111      110     128      60      33       95       30       -       4      28      59      18      47     162      12 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            214    71   143    37    34    57    86      158       56     124      59      31       82       39       -       4      30      48      23      52     146      16 


 


0                            29     3    26     1     5     6    17       22        8      23       6       0       11       11       -       -       5       8       6      10      18       2 


                          13.3%  8.7% 14.1%  3.5% 14.1% 10.8% 19.4%    19.6%     6.9%   17.7%   10.6%    0.9%    11.7%    36.7%                   16.9%   14.3%   33.0%   20.7%   11.1%   13.3% 


                                                                           I                L                                 M                                                                 


 


1                             9     1     8     1     1     0     6        6        2       6       2       1        5        1       -       -       1       3       1       1       7       - 


                           4.0%  1.6%  4.4%  2.5%  3.7%  0.7%  7.1%     5.8%     2.1%    4.6%    2.5%    4.2%     5.2%     3.2%                    2.4%    4.9%    7.5%    3.1%    4.5%         


 


2                            34     3    31     7     5    11    11       10       24      25       5       4       21        3       -       -       4      15       4       7      25       1 


                          15.2%  8.3% 16.4% 17.4% 12.9% 18.7% 12.6%     8.7%    21.7%   19.3%    7.8%   12.4%    22.4%    11.4%                   13.3%   25.0%   19.9%   15.4%   15.4%   11.1% 


                                                                                    h                                                                                                           


 


3                             6     1     5     3     0     3     -        6        -       1       3       2        1        -       -       -       0       1       -       0       6       - 


                           2.7%  3.2%  2.6%  7.1%  0.9%  4.5%           5.4%             0.8%    4.2%    7.2%     1.1%                             0.6%    1.5%            0.3%    3.6%         


 


4                            29     6    23     5     9     7     9       16       13      17      12       1       13        3       -       1       4       5       1       7      21       1 


                          13.2% 18.6% 12.3% 11.8% 24.8% 11.2% 10.5%    14.5%    11.9%   12.9%   19.7%    2.7%    13.5%     8.7%           40.2%   15.9%    7.8%    5.2%   15.7%   12.7%   10.7% 


                                                                                                    l                                                                                           


 


5                            16     3    13     2     4     4     5        8        9       2       9       5        2        -       -       -       -       -       2       2      10       4 


                           7.4%  9.6%  7.1%  5.9% 12.7%  7.5%  6.0%     6.9%     8.0%    1.4%   15.6%   16.1%     1.8%                                             9.5%    3.8%    6.5%   33.9% 


                                                                                                    J       j                                                                                TU 


 


6                            24     2    22     5     2     5    12       12       12      10      11       3        6        2       -       1       3       5       -       2      20       2 


                          10.7%  6.0% 11.5% 13.2%  5.4%  8.1% 13.5%    10.8%    10.6%    7.8%   18.1%    8.5%     6.5%     8.1%           24.6%   11.8%    8.9%            4.5%   12.3%   13.0% 


 


7                             2     -     2     -     -     1     1        2        -       2       -       -        1        1       -       -       1       -       -       1       1       - 


                           1.1%        1.3%              1.9%  1.6%     2.2%             1.9%                     1.2%     4.7%                    4.0%                    2.3%    0.9%         


 


8                            12     7     5     -     7     2     3        4        8      11       1       1        9        1       -       -       8       2       1       3       9       - 


                           5.4% 21.4%  2.5%       19.3%  3.5%  3.7%     3.9%     6.9%    8.2%    1.5%    1.7%     9.6%     4.8%                   27.7%    3.1%    5.2%    5.8%    5.7%         


                                    C                FG                                                                                              RS                                         


 


10                            8     1     7     4     0     3     0        3        4       1       1       6        0        0       -       -       1       -       -       1       6       - 


                           3.4%  2.9%  3.5% 10.3%  1.1%  4.3%  0.4%     3.0%     3.8%    0.5%    1.8%   17.6%     0.3%     1.1%                    2.2%                    2.3%    4.0%         


                                                                                                           Jk                                                                                   


 


12                            6     2     4     4     -     0     2        5        1       5       0       1        4        1       -       0       -       5       -       0       6       - 


                           2.7%  5.4%  2.2%  9.5%        0.8%  1.9%     4.2%     1.3%    3.9%    0.5%    2.3%     3.8%     4.5%           10.6%            7.8%            0.8%    3.5%         


 


15                            3     0     3     -     -     1     2        3        0       3       0       -        2        1       -       -       -       1       1       1       2       - 


                           1.5%  0.7%  1.6%              1.9%  2.5%     2.7%     0.2%    2.1%    0.8%             1.7%     3.7%                            2.4%    7.2%    1.5%    1.5%         


 


16                            1     -     1     -     -     -     1        1        -       -       1       -        -        -       -       -       -       -       -       1       -       - 


                           0.6%        0.7%                    1.6%     1.3%                     2.3%                                                                      3.0%                 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                         (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                              EE3. During 2013, how many energy-efficient incandescent bulbs did you purchase?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


20                           15     1    13     4     -     5     6        2       12       6       5       4        4        1       -       -       1       -       1       1      13       1 


                           6.6%  3.7%  7.1%  8.8%        8.3%  7.0%     1.9%    11.3%    4.4%    7.8%   13.0%     4.4%     4.7%                    2.1%            3.8%    3.1%    7.7%    4.7% 


                                                                                    h                                                                                                           


 


24                            4     -     4     -     -     4     -        -        4       4       -       -        4        -       -       -       -       4       -       -       4       - 


                           1.8%        2.1%              6.7%                    3.6%    3.1%                     4.2%                                     6.8%                    2.5%         


 


30                            1     1     -     1     -     -     -        -        1       -       -       1        -        -       -       -       -       -       -       -       1       - 


                           0.6%  4.1%        3.3%                                1.3%                    4.2%                                                                      0.9%         


 


36                            0     0     -     -     0     -     -        0        -       0       -       -        0        -       -       -       -       -       0       0       -       - 


                           0.1%  0.6%              0.6%                 0.2%             0.2%                     0.2%                                             1.2%    0.5%                 


 


40                            0     0     -     -     0     -     -        0        -       0       -       -        0        -       -       -       -       0       -       0       -       - 


                           0.1%  0.6%              0.6%                 0.2%             0.2%                     0.2%                                     0.4%            0.5%                 


 


50                            3     -     3     -     -     -     3        -        3       -       3       -        -        -       -       -       -       -       -       3       -       - 


                           1.3%        1.6%                    3.4%              2.6%            4.8%                                                                      6.2%                 


 


Don't know                   18     2    16     2     1     7     8        9        9      14       1       2       12        3       -       1       1      10       1       5      12       1 


                           8.0%  4.6%  8.6%  5.1%  3.8% 11.3%  8.8%     8.1%     7.8%   11.0%    1.9%    7.2%    12.2%     8.5%           24.6%    3.0%   17.1%    7.5%   10.4%    7.3%    7.8% 


                                                                                            k                                                                                                   


 


Refused                       1     -     1     1     -     -     -        1        -       -       -       1        -        -       -       -       -       -       -       -       -       1 


                           0.3%        0.4%  1.6%                       0.6%                             2.1%                                                                              5.4% 


 


Mean                       6.69  7.43  6.55  7.59  4.57  7.11  6.87     4.78     8.58    5.49    7.94    8.77     5.92     4.31       -    5.78    4.94    5.73    4.15    8.00    6.46    4.69 


                                                                                    H                       J                                                                                   


Standard Deviation         8.24  7.50  8.39  7.04  4.72  7.39 10.27     5.04    10.19    6.44   10.96    7.60     6.77     5.61            3.36    3.89    7.18    6.62   13.02    6.57    4.38 


Standard Error             0.82  1.83  0.91  1.77  1.26  1.48  1.43     0.53     1.71    0.84    1.99    2.07     1.11     1.15            2.15    1.16    1.40    1.95    2.44    0.79    1.57 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                          EE3-Rebase. During 2013, how many energy-efficient incandescent bulbs did you purchase?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


0/None                      815    98   717   136   105   207   367      460      355     496     206     112      268      216       -      11      83     208     105     211     542      62 


                          80.9% 76.1% 81.7% 77.3% 77.8% 79.6% 84.2%    83.7%    77.6%   82.5%   79.3%   77.5%    76.1%    92.0%           74.3%   78.3%   80.6%   89.5%   85.0%   79.0%   85.2% 


                                                                           i                                                  M                                      qR       u                 


 


1                             9     1     8     1     1     0     6        6        2       6       2       1        5        1       -       -       1       3       1       1       7       - 


                           0.9%  0.4%  0.9%  0.6%  1.0%  0.1%  1.4%     1.2%     0.5%    1.0%    0.6%    1.0%     1.4%     0.4%                    0.6%    1.1%    1.2%    0.6%    1.1%         


 


2                            34     3    31     7     5    11    11       10       24      25       5       4       21        3       -       -       4      15       4       7      25       1 


                           3.3%  2.2%  3.5%  4.1%  3.3%  4.3%  2.5%     1.8%     5.2%    4.1%    1.8%    2.8%     6.1%     1.4%                    3.5%    5.7%    3.1%    2.9%    3.6%    1.9% 


                                                                                    h                                N                                                                          


 


3                             6     1     5     3     0     3     -        6        -       1       3       2        1        -       -       -       0       1       -       0       6       - 


                           0.6%  0.8%  0.6%  1.7%  0.2%  1.0%           1.1%             0.2%    1.0%    1.6%     0.3%                             0.2%    0.3%            0.1%    0.8%         


 


4                            29     6    23     5     9     7     9       16       13      17      12       1       13        3       -       1       4       5       1       7      21       1 


                           2.9%  4.9%  2.6%  2.8%  6.4%  2.6%  2.1%     2.9%     2.9%    2.7%    4.5%    0.6%     3.6%     1.1%           10.3%    4.2%    1.8%    0.8%    3.0%    3.0%    1.8% 


                                                                                                    L                                                                                           


 


5                            16     3    13     2     4     4     5        8        9       2       9       5        2        -       -       -       -       -       2       2      10       4 


                           1.6%  2.5%  1.5%  1.4%  3.3%  1.7%  1.2%     1.4%     1.9%    0.3%    3.6%    3.7%     0.5%                                             1.5%    0.7%    1.5%    5.8% 


                                                                                                    J       J                                                                                 t 


 


6                            24     2    22     5     2     5    12       12       12      10      11       3        6        2       -       1       3       5       -       2      20       2 


                           2.4%  1.6%  2.5%  3.1%  1.4%  1.8%  2.6%     2.2%     2.5%    1.7%    4.2%    1.9%     1.8%     1.0%            6.3%    3.1%    2.0%            0.9%    2.9%    2.2% 


                                                                                                                                                                                      t         


 


7                             2     -     2     -     -     1     1        2        -       2       -       -        1        1       -       -       1       -       -       1       1       - 


                           0.2%        0.3%              0.4%  0.3%     0.5%             0.4%                     0.3%     0.6%                    1.0%                    0.4%    0.2%         


 


8                            12     7     5     -     7     2     3        4        8      11       1       1        9        1       -       -       8       2       1       3       9       - 


                           1.2%  5.6%  0.5%        5.0%  0.8%  0.7%     0.8%     1.7%    1.7%    0.3%    0.4%     2.6%     0.6%                    7.2%    0.7%    0.8%    1.1%    1.3%         


                                    C                FG                                                                                              RS                                         


 


10                            8     1     7     4     0     3     0        3        4       1       1       6        0        0       -       -       1       -       -       1       6       - 


                           0.7%  0.8%  0.7%  2.4%  0.3%  1.0%  0.1%     0.6%     0.9%    0.1%    0.4%    4.0%     0.1%     0.1%                    0.6%                    0.4%    0.9%         


                                                                                                           Jk                                                                                   


 


12                            6     2     4     4     -     0     2        5        1       5       0       1        4        1       -       0       -       5       -       0       6       - 


                           0.6%  1.4%  0.5%  2.2%        0.2%  0.4%     0.8%     0.3%    0.8%    0.1%    0.5%     1.0%     0.6%            2.7%            1.8%            0.2%    0.8%         


 


15                            3     0     3     -     -     1     2        3        0       3       0       -        2        1       -       -       -       1       1       1       2       - 


                           0.3%  0.2%  0.3%              0.4%  0.5%     0.5%       *%    0.5%    0.2%             0.5%     0.5%                            0.5%    1.1%    0.3%    0.4%         


 


16                            1     -     1     -     -     -     1        1        -       -       1       -        -        -       -       -       -       -       -       1       -       - 


                           0.1%        0.2%                    0.3%     0.3%                     0.5%                                                                      0.6%                 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                      (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                          EE3-Rebase. During 2013, how many energy-efficient incandescent bulbs did you purchase?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


20                           15     1    13     4     -     5     6        2       12       6       5       4        4        1       -       -       1       -       1       1      13       1 


                           1.4%  1.0%  1.5%  2.1%        1.9%  1.4%     0.4%     2.7%    0.9%    1.8%    2.9%     1.2%     0.6%                    0.6%            0.6%    0.6%    1.8%    0.8% 


                                                                                    h                                                                                                           


 


24                            4     -     4     -     -     4     -        -        4       4       -       -        4        -       -       -       -       4       -       -       4       - 


                           0.4%        0.5%              1.5%                    0.9%    0.7%                     1.1%                                     1.5%                    0.6%         


 


30                            1     1     -     1     -     -     -        -        1       -       -       1        -        -       -       -       -       -       -       -       1       - 


                           0.1%  1.1%        0.8%                                0.3%                    1.0%                                                                      0.2%         


 


36                            0     0     -     -     0     -     -        0        -       0       -       -        0        -       -       -       -       -       0       0       -       - 


                             *%  0.2%              0.2%                   *%               *%                     0.1%                                             0.2%    0.1%                 


 


40                            0     0     -     -     0     -     -        0        -       0       -       -        0        -       -       -       -       0       -       0       -       - 


                             *%  0.2%              0.2%                   *%               *%                     0.1%                                     0.1%            0.1%                 


 


50                            3     -     3     -     -     -     3        -        3       -       3       -        -        -       -       -       -       -       -       3       -       - 


                           0.3%        0.3%                    0.7%              0.6%            1.1%                                                                      1.2%                 


 


Don't know                   18     2    16     2     1     7     8        9        9      14       1       2       12        3       -       1       1      10       1       5      12       1 


                           1.8%  1.2%  1.8%  1.2%  1.0%  2.6%  1.7%     1.6%     1.9%    2.3%    0.4%    1.6%     3.3%     1.1%            6.3%    0.8%    3.9%    1.2%    2.0%    1.7%    1.3% 


 


Refused                       1     -     1     1     -     -     -        1        -       -       -       1        -        -       -       -       -       -       -       -       -       1 


                           0.1%        0.1%  0.4%                       0.1%                             0.5%                                                                              0.9% 


 


Mean                       1.37  1.88  1.30  1.70  1.15  1.48  1.25     0.90     1.94    1.06    1.81    1.85     1.45     0.50       -    1.19    1.26    1.12    0.61    1.38    1.44    0.71 


                                                                                    H               j                N                                                                v         


Standard Deviation         4.60  4.94  4.55  4.57  3.07  4.42  5.10     2.87     6.02    3.56    6.18    4.97     4.20     2.34            2.74    2.91    3.89    2.88    6.16    4.10    2.36 


Standard Error             0.20  0.50  0.21  0.51  0.38  0.38  0.31     0.13     0.47    0.20    0.54    0.56     0.30     0.21            0.77    0.40    0.32    0.32    0.50    0.22    0.34 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


            EE4. Of all the energy-efficient incandescent bulbs you have ever bought, how many have you installed in your home?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              221    34   188    42    35    59    85      111      110     128      60      33       95       30       -       4      28      59      18      47     162      12 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            214    71   143    37    34    57    86      158       56     124      59      31       82       39       -       4      30      48      23      52     146      16 


 


0                            13     1    12     -     0     5     7        4        9       7       2       4        5        2       -       -       2       5       0       4       8       - 


                           5.8%  2.0%  6.5%        1.1%  8.4%  8.7%     3.3%     8.3%    5.6%    3.2%   11.1%     5.4%     7.0%                    6.2%    8.1%    1.7%    9.4%    5.2%         


 


1                            13     1    12     1     4     2     6        9        4       9       3       2        7        2       -       -       2       4       1       1      11       - 


                           5.8%  3.8%  6.2%  2.5% 10.6%  2.9%  7.5%     7.9%     3.7%    6.7%    4.5%    4.7%     6.8%     7.0%                    8.1%    6.8%    7.5%    3.1%    7.0%         


 


2                            32     3    30     7     7     7    11       15       18      26       6       1       22        4       -       -       3      15       5      10      21       1 


                          14.6%  7.6% 15.9% 17.7% 19.4% 11.9% 13.0%    13.1%    16.1%   19.9%   10.0%    2.2%    23.0%    12.0%                   11.1%   24.8%   27.7%   20.5%   13.1%   11.1% 


                                                                                            L                                                                                                   


 


3                            13     2    11     4     2     1     7        9        4       9       2       3        9        -       -       -       6       2       0       4       8       2 


                           6.0%  6.8%  5.9%  8.6%  4.6%  2.2%  8.1%     8.3%     3.7%    7.0%    3.0%    7.9%     9.4%                            22.8%    3.9%    1.7%    7.7%    5.0%   13.6% 


                                                                                                                                                     rs                                         


 


4                            24     4    20    12     2     3     6       10       14      14       9       -       11        1       -       -       4       6       0       3      20       2 


                          10.7% 12.4% 10.4% 29.0%  5.9%  5.7%  7.3%     9.2%    12.3%   11.3%   15.4%            11.9%     4.7%                   16.2%    9.9%    2.7%    5.6%   12.1%   12.3% 


                                              EFG                                                                                                                                               


 


5                            15     2    13     2     4     3     5        8        7       2       9       4        1        1       -       -       -       1       1       3       9       3 


                           6.7%  5.4%  6.9%  4.1% 12.7%  5.9%  6.0%     7.3%     6.1%    1.4%   14.5%   12.8%     1.2%     2.3%                            1.2%    6.1%    7.4%    5.4%   20.3% 


                                                                                                    J                                                                                         u 


 


6                            16     2    14     3     0     5     7       10        5       6       8       2        4        2       -       1       1       3       -       2      13       1 


                           7.1%  4.7%  7.5%  7.4%  1.4%  9.0%  8.0%     9.2%     5.0%    4.6%   13.2%    5.7%     4.2%     6.5%           35.2%    3.7%    5.1%            4.2%    8.0%    6.8% 


 


7                             1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       -       -       -       -       1       - 


                           0.6%        0.7%                    1.6%     1.3%             1.1%                              4.7%                                                    0.9%         


 


8                            16     7     8     -     7     3     6        6       10      14       1       1       11        2       -       -       7       5       1       2      13       - 


                           7.1% 21.4%  4.5%       21.1%  4.4%  6.6%     5.0%     9.1%   10.6%    2.4%    1.7%    11.8%     8.0%                   26.6%    8.9%    5.2%    5.2%    8.1%         


                                    C                FG                                    kl                                                        RS                                         


 


9                             0     0     -     -     0     -     -        0        -       -       -       0        -        -       -       -       -       -       -       -       0       - 


                           0.1%  0.5%              0.5%                 0.1%                             0.5%                                                                      0.1%         


 


10                           10     1    10     4     0     3     3        3        7       1       1       8        0        1       -       -       0       -       -       1       9       - 


                           4.7%  2.2%  5.1%  9.6%  0.6%  5.3%  3.5%     2.8%     6.6%    1.0%    1.9%   24.0%     0.3%     3.2%                    1.1%                    2.3%    5.7%         


                                                                                                           JK                                                                                   


 


12                            5     3     2     1     1     2     1        4        1       3       2       0        3        0       -       -       -       2       1       1       3       1 


                           2.3%  7.7%  1.3%  3.3%  2.8%  2.6%  1.3%     3.3%     1.3%    2.4%    3.2%    0.2%     2.6%     1.7%                            3.7%    4.6%    2.5%    1.8%    7.3% 


 


14                            6     -     6     -     3     3     0        3        3       3       4       -        -        3       -       -       -       -       -       -       6       - 


                           2.9%        3.4%        7.2%  5.9%  0.4%     2.6%     3.2%    2.0%    6.3%                      8.5%                                                    3.9%         


                                                            g                                                                                                                                   


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                         (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


            EE4. Of all the energy-efficient incandescent bulbs you have ever bought, how many have you installed in your home?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


15                            4     0     4     -     -     1     3        4        0       4       0       -        2        2       -       -       -       1       2       0       4       - 


                           1.9%  1.3%  2.0%              2.2%  3.4%     3.6%     0.2%    3.0%    0.5%             1.7%     7.7%                            2.4%   12.3%    1.0%    2.3%         


 


18                            5     -     5     -     -     4     1        1        4       5       -       -        5        -       -       -       -       5       -       1       4       - 


                           2.4%        2.9%              6.7%  1.6%     1.3%     3.6%    4.2%                     5.6%                                     9.2%            3.0%    2.5%         


                                                            g                                                                                                                                   


 


20                            7     0     6     -     -     6     1        1        5       2       5       0        0        1       -       -       0       1       0       2       5       - 


                           3.1%  1.3%  3.4%             10.0%  1.1%     1.2%     5.0%    1.2%    8.2%    1.2%     0.5%     3.7%                    0.8%    1.9%    1.2%    4.4%    3.0%         


                                                                                                    j                                                                                           


 


25                            1     -     1     -     -     -     1        -        1       1       -       -        -        1       -       -       -       -       -       -       1       - 


                           0.6%        0.7%                    1.6%              1.3%    1.1%                              4.7%                                                    0.9%         


 


30                            3     2     1     1     -     0     1        2        1       0       1       1        -        0       -       -       -       -       0       2       1       - 


                           1.4%  4.8%  0.7%  3.3%        0.4%  1.6%     1.5%     1.3%    0.2%    2.3%    4.2%              0.8%                                    1.2%    3.4%    0.9%         


 


36                            0     0     -     0     -     -     -        0        -       0       -       -        0        -       -       -       -       0       -       -       -       0 


                           0.1%  0.4%        0.3%                       0.1%             0.1%                     0.1%                                     0.2%                            1.1% 


 


50                            3     0     3     -     -     -     3        0        3       -       3       -        -        -       -       -       -       -       -       3       0       - 


                           1.4%  0.7%  1.6%                    3.7%     0.2%     2.6%            5.2%                                                                      6.2%    0.1%         


                                                                                                                                                                              U                 


 


200                           4     -     4     4     -     -     -        -        4       -       -       4        -        -       -       -       -       -       -       -       4       - 


                           1.7%        2.0%  8.8%                                3.3%                   11.1%                                                                      2.3%         


 


Don't know                   28     6    23     2     4    10    13       20        8      21       4       4       15        5       -       2       1       8       5       7      19       3 


                          12.8% 17.0% 12.1%  3.7% 12.1% 16.6% 15.0%    18.1%     7.5%   16.6%    6.0%   10.6%    15.4%    17.7%           64.8%    3.3%   14.1%   28.1%   14.2%   11.7%   22.0% 


                                                                           i                                                                 Qr                                                 


 


Refused                       1     -     1     1     -     -     -        1        -       -       -       1        -        -       -       -       -       -       -       -       -       1 


                           0.3%        0.4%  1.6%                       0.6%                             2.1%                                                                              5.4% 


 


Mean                      10.86  8.09 11.33 23.83  5.38  8.47  7.77     6.16    15.02    5.84    9.74   31.65     5.08     8.46       -    6.00    4.40    5.88    6.27    9.50   11.60    5.25 


                                              Efg           e                       h               j      Jk                 M                                                                 


Standard Deviation        27.71  8.08 29.78 57.48  3.94  6.99 10.97     6.16    37.20    5.76   11.79   65.75     5.02     7.39            0.00    3.12    6.15    6.53   13.52   31.31    4.89 


Standard Error             2.85  2.17  3.32 14.26  1.12  1.46  1.60     0.68     6.23    0.79    2.19   18.38     0.85     1.59            0.00    0.93    1.21    2.30    2.63    3.90    1.94 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                  LE1A. Have you heard of LED light bulbs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


Yes                         907   116   791   161   119   233   395      487      420     566     235     107      334      217       -      14     101     243     113     240     667       - 


                          90.1% 90.3% 90.1% 91.1% 88.1% 89.7% 90.6%    88.7%    91.8%   94.1%   90.2%   73.4%    94.9%    92.7%           98.5%   94.7%   94.1%   95.8%   96.7%   97.3%         


                                                                                            L       L                                                                                           


 


No                           92    11    80    13    14    25    40       56       35      33      24      35       15       17       -       0       3      15       5       8      17      67 


                           9.1%  8.8%  9.1%  7.2% 10.4%  9.6%  9.2%    10.2%     7.7%    5.5%    9.2%   23.9%     4.4%     7.3%            1.5%    3.1%    5.9%    4.2%    3.2%    2.4%   91.7% 


                                                                                                           JK                                                                                TU 


 


Don't know                    7     1     6     2     2     2     1        5        2       2       2       3        2        -       -       -       2       -       -       0       2       5 


                           0.7%  0.9%  0.7%  1.3%  1.5%  0.8%  0.3%     1.0%     0.5%    0.4%    0.7%    2.3%     0.7%                             2.3%                    0.1%    0.3%    7.4% 


                                                                                                                                                                                             TU 


 


Refused                       1     -     1     1     -     -     -        1        -       -       -       1        -        -       -       -       -       -       -       -       -       1 


                           0.1%        0.1%  0.4%                       0.1%                             0.5%                                                                              0.9% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


           LE1B. LED light bulbs can be used in the same types of fixtures as regular incandescent bulbs but are shaped somewhat  


            differently and produce light using semiconductor chips. They use a lot less energy than regular incandescent bulbs.  


                                                     Have you heard of LED light bulbs? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              100    13    87    16    16    27    41       62       38      35      26      39       18       17       -       0       6      15       5       8      19      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total            109    35    74    16    19    32    42       89       20      48      24      37       24       22       -       1       9      20       9       8      15      86 


 


Yes                          27     4    23     4     5    10     7       11       16      10       6      10        6        4       -       -       2       3       4       8      19       - 


                          26.8% 30.4% 26.3% 23.5% 33.4% 38.8% 17.7%    17.1%    42.9%   27.6%   25.4%   27.1%    32.7%    23.1%                   42.9%   22.3%   75.8%  100.0%  100.0%         


                                                            g                       h                                                                                 R                         


 


No                           67     8    59     8    11    16    32       46       22      24      19      24       12       12       -       0       3      11       1       -       -      67 


                          67.4% 66.0% 67.6% 53.7% 66.6% 60.4% 77.5%    73.7%    57.1%   69.0%   74.6%   61.2%    66.0%    71.1%          100.0%   57.1%   73.3%   19.6%                   92.1% 


                                                                                                                                            QRS               S                                 


 


Don't know                    5     0     5     3     -     0     2        5        -       1       -       4        0        1       -       -       -       1       0       -       -       5 


                           5.1%  3.6%  5.3% 18.5%        0.8%  4.7%     8.1%             3.4%            9.9%     1.3%     5.8%                            4.4%    4.5%                    6.9% 


 


Refused                       1     -     1     1     -     -     -        1        -       -       -       1        -        -       -       -       -       -       -       -       -       1 


                           0.7%        0.8%  4.3%                       1.1%                             1.8%                                                                              0.9% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 


                                                     Pacific Market Research - May 2014 







                                                                                                                    Table LEDaware Page 144 


 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                              LE1A-LE1B. Aware of or purchase LED light bulbs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


Unaided Aware               907   116   791   161   119   233   395      487      420     566     235     107      334      217       -      14     101     243     113     240     667       - 


                          90.1% 90.3% 90.1% 91.1% 88.1% 89.7% 90.6%    88.7%    91.8%   94.1%   90.2%   73.4%    94.9%    92.7%           98.5%   94.7%   94.1%   95.8%   96.7%   97.3%         


                                                                                            L       L                                                                                           


 


Aided Aware                  27     4    23     4     5    10     7       11       16      10       6      10        6        4       -       -       2       3       4       8      19       - 


                           2.7%  3.0%  2.6%  2.1%  4.0%  4.0%  1.7%     1.9%     3.5%    1.6%    2.5%    7.2%     1.7%     1.7%                    2.3%    1.3%    3.2%    3.3%    2.7%         


                                                                                                           Jk                                                                                   


 


Not Aware                    73     9    64    12    11    16    34       51       22      26      19      28       12       13       -       0       3      12       1       -       -      73 


                           7.2%  6.8%  7.3%  6.8%  7.9%  6.3%  7.8%     9.4%     4.7%    4.3%    7.3%   19.4%     3.4%     5.6%            1.5%    3.0%    4.6%    1.0%                  100.0% 


                                                                           I                               JK                                                                                   


 


Purchaser                   248    20   228    23    26    66   134      156       92     193      43      12      111       78       -       3      31      87      42     248       -       - 


                          24.7% 15.6% 26.0% 13.0% 18.9% 25.5% 30.7%    28.4%    20.1%   32.1%   16.7%    8.3%    31.6%    33.4%           22.1%   29.6%   33.8%   35.7%  100.0%                 


                                          B                 D    DE        I               KL       l                                                                                           


 


Aware Non-Purchaser         686   100   586   142    99   177   268      342      344     383     198     105      229      143       -      11      72     159      74       -     686       - 


                          68.1% 77.7% 66.7% 80.2% 73.1% 68.2% 61.6%    62.2%    75.2%   63.7%   76.0%   72.3%    65.0%    61.0%           76.4%   67.4%   61.6%   63.3%          100.0%         


                                    C          fG     g                             H               J                                                                                           


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                      LE3. Have you ever purchased any LED bulbs other than LED nightlights or holiday light strings?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              934   120   814   165   124   243   402      498      436     576     241     117      340      221       -      14     103     247     116     248     686       - 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%         


 


Unweighted Total            921   299   622   159   123   239   400      701      220     570     228     123      340      215       -      19     101     233     133     257     664       - 


 


Yes                         248    20   228    23    26    66   134      156       92     193      43      12      111       78       -       3      31      87      42     248       -       - 


                          26.6% 16.7% 28.0% 14.0% 20.6% 27.2% 33.2%    31.4%    21.1%   33.5%   18.0%   10.3%    32.8%    35.4%           22.4%   30.5%   35.4%   36.0%  100.0%                 


                                          B                 D    DE        I               KL                                                                                                   


 


No                          661    97   564   140    94   171   255      327      334     370     191     100      219      140       -      11      71     151      74       -     661       - 


                          70.7% 80.9% 69.2% 85.4% 75.5% 70.5% 63.4%    65.7%    76.5%   64.2%   79.3%   85.3%    64.4%    63.0%           77.6%   68.6%   61.3%   64.0%           96.3%         


                                    C          FG     g                             H               J       J                                                                                   


 


Don't know                   25     3    22     1     5     6    14       15       11      13       7       5       10        4       -       -       1       8       -       -      25       - 


                           2.7%  2.5%  2.7%  0.6%  4.0%  2.3%  3.4%     2.9%     2.4%    2.3%    2.7%    4.4%     2.9%     1.6%                    0.9%    3.3%                    3.7%         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                   LE3-Rebase. Have you ever purchased any LED bulbs other than LED nightlights or holiday light strings?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


Yes                         248    20   228    23    26    66   134      156       92     193      43      12      111       78       -       3      31      87      42     248       -       - 


                          24.7% 15.6% 26.0% 13.0% 18.9% 25.5% 30.7%    28.4%    20.1%   32.1%   16.7%    8.3%    31.6%    33.4%           22.1%   29.6%   33.8%   35.7%  100.0%                 


                                          B                 D    DE        I               KL       l                                                                                           


 


No                          734   106   628   152   105   188   289      379      355     395     210     128      231      153       -      11      74     163      76       -     661      73 


                          72.9% 82.1% 71.5% 86.4% 77.4% 72.4% 66.2%    68.9%    77.6%   65.7%   80.8%   88.2%    65.6%    65.1%           77.9%   69.6%   63.1%   64.3%           96.3%  100.0% 


                                    C          FG     g                             H               J       J                                                                                 U 


 


Don't know                   25     3    22     1     5     6    14       15       11      13       7       5       10        4       -       -       1       8       -       -      25       - 


                           2.5%  2.3%  2.5%  0.6%  3.6%  2.1%  3.1%     2.6%     2.3%    2.2%    2.5%    3.5%     2.8%     1.5%                    0.8%    3.1%                    3.7%         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                           LE4. During 2013, how many LED bulbs did you purchase?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              248    20   228    23    26    66   134      156       92     193      43      12      111       78       -       3      31      87      42     248       -       - 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%                 


 


Unweighted Total            257    64   193    28    25    74   130      206       51     202      39      16      121       75       -       5      31      88      54     257       -       - 


 


0                            37     3    34     4     1    13    18       26       11      31       6       0       17       13       -       1       1      19       2      37       -       - 


                          14.9% 15.7% 14.9% 17.9%  4.5% 20.3% 13.8%    16.8%    11.7%   15.8%   14.3%    2.5%    15.1%    16.1%           30.4%    4.3%   22.0%    4.2%   14.9%                 


                                                                                            l                                                                qS                                 


 


1                            19     2    17     1     1     8     9       12        8      19       0       0       10        8       -       2       4       7       6      19       -       - 


                           7.7% 11.4%  7.4%  4.5%  5.0% 11.5%  6.9%     7.4%     8.2%    9.7%    0.9%    0.5%     9.4%    10.4%           57.2%   12.4%    8.5%   13.2%    7.7%                 


                                                                                            K                                               qRs                                                 


 


2                            40     4    36     3    12    11    14       16       24      31       7       1       24        7       -       -       4      14       8      40       -       - 


                          16.2% 19.4% 15.9% 12.6% 46.4% 17.4% 10.4%    10.0%    26.6%   16.2%   17.0%   12.2%    21.9%     8.8%                   13.8%   16.6%   18.7%   16.2%                 


                                                    DFG                             H                                N                                                                          


 


3                            23     1    22     2     1     5    15       13       11      20       2       1       10       10       -       -       5       6       4      23       -       - 


                           9.4%  6.7%  9.6%  8.0%  4.4%  8.2% 11.1%     8.1%    11.5%   10.3%    4.8%   11.8%     8.6%    13.0%                   15.4%    7.1%   10.7%    9.4%                 


 


4                            17     1    16     1     1     6     9       15        2      14       4       -       10        2       -       0       4       8       2      17       -       - 


                           7.0%  6.3%  7.0%  4.5%  4.4%  9.0%  6.9%     9.5%     2.7%    7.1%    8.4%             8.9%     2.7%           12.4%   12.3%    8.8%    4.0%    7.0%                 


                                                                           i                                                                                                                    


 


5                            12     1    10     0     0     3     8        5        6       4       7       0        4        0       -       -       -       2       2      12       -       - 


                           4.7%  6.0%  4.6%  1.6%  0.6%  4.3%  6.1%     3.3%     7.0%    2.1%   16.4%    3.1%     3.5%     0.3%                            2.3%    4.4%    4.7%                 


                                                                                                    J                                                                                           


 


6                            26     2    24     4     6     3    13       19        6      18       7       -       13        5       -       -       5       9       4      26       -       - 


                          10.3% 10.6% 10.3% 18.6% 23.5%  3.9%  9.6%    12.5%     6.7%    9.5%   17.1%            11.8%     6.6%                   15.8%   10.7%    9.5%   10.3%                 


                                                f     f                                                                                                                                         


 


7                             3     0     3     -     -     0     3        3        -       3       -       -        1        1       -       -       -       1       1       3       -       - 


                           1.1%  0.3%  1.2%              0.1%  2.1%     1.8%             1.5%                     1.2%     1.9%                            1.6%    3.5%    1.1%                 


 


8                            13     3    11     2     1     0     9        7        6      13       0       0        5        8       -       -       1       6       4      13       -       - 


                           5.4% 13.4%  4.7% 10.6%  5.0%  0.6%  6.9%     4.8%     6.3%    6.6%    1.1%    0.6%     4.5%     9.9%                    2.1%    7.4%    8.5%    5.4%                 


                                    c                             f                                                                                                                             


 


9                             0     0     -     -     0     -     -        0        -       0       -       -        0        -       -       -       -       0       -       0       -       - 


                           0.1%  1.1%              0.8%                 0.1%             0.1%                     0.2%                                     0.2%            0.1%                 


 


10                           13     0    13     1     -     6     7        8        5      10       -       4        1        9       -       -       5       3       0      13       -       - 


                           5.4%  1.1%  5.7%  2.9%        8.4%  5.3%     5.3%     5.5%    5.0%           29.9%     0.7%    11.1%                   16.2%    3.9%    0.8%    5.4%                 


                                                                                                            J                 M                      rS                                         


 


12                            8     -     8     -     1     1     6        8        0       4       3       1        3        2       -       -       1       -       2       8       -       - 


                           3.3%        3.6%        4.4%  1.7%  4.5%     4.9%     0.5%    2.2%    6.4%    9.4%     2.4%     2.0%                    3.5%            4.3%    3.3%                 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                         (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                           LE4. During 2013, how many LED bulbs did you purchase?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


15                            2     0     2     -     -     1     1        2        -       2       -       -        2        0       -       -       1       -       1       2       -       - 


                           0.9%  0.4%  0.9%              1.7%  0.8%     1.4%             1.1%                     1.8%     0.1%                    3.5%            2.4%    0.9%                 


 


16                            1     -     1     -     -     -     1        -        1       1       -       -        1        -       -       -       -       1       -       1       -       - 


                           0.6%        0.6%                    1.0%              1.5%    0.7%                     1.2%                                     1.6%            0.6%                 


 


20                            5     0     5     0     -     1     4        5        -       4       1       -        -        4       -       -       -       2       1       5       -       - 


                           1.9%  0.7%  2.0%  0.6%        0.9%  3.0%     3.0%             2.2%    1.3%                      5.3%                            2.0%    3.3%    1.9%                 


 


24                            4     0     4     0     -     2     2        3        1       1       1       1        1        -       -       -       -       1       0       4       -       - 


                           1.7%  1.8%  1.7%  1.6%        3.3%  1.3%     2.0%     1.2%    0.7%    3.4%   11.6%     1.3%                                     1.3%    0.8%    1.7%                 


 


30                            4     -     4     -     -     -     4        2        1       4       -       -        1        3       -       -       -       1       -       4       -       - 


                           1.5%        1.6%                    2.8%     1.5%     1.5%    1.9%                     0.9%     3.5%                            1.6%            1.5%                 


 


36                            0     0     -     -     0     -     -        0        -       0       -       -        0        -       -       -       -       -       0       0       -       - 


                           0.1%  1.1%              0.8%                 0.1%             0.1%                     0.2%                                             0.5%    0.1%                 


 


40                            1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       -       -       -       1       -       - 


                           0.6%        0.6%                    1.0%     0.9%             0.7%                              1.8%                                            0.6%                 


 


50                            5     0     5     -     -     -     5        3        3       3       3       -        -        3       -       -       0       -       -       5       -       - 


                           2.2%  1.1%  2.3%                    4.1%     1.6%     3.2%    1.3%    6.7%                      3.3%                    0.7%                    2.2%                 


 


60                            1     -     1     -     -     -     1        1        -       -       1       -        -        -       -       -       -       -       -       1       -       - 


                           0.4%        0.4%                    0.7%     0.6%                     2.2%                                                                      0.4%                 


 


150                           1     -     1     -     -     1     -        1        -       1       -       -        1        -       -       -       -       1       -       1       -       - 


                           0.4%        0.4%              1.4%           0.6%             0.5%                     0.8%                                     1.0%            0.4%                 


 


Don't know                   11     0    10     4     -     5     2        6        5       9       -       2        6        2       -       -       -       3       5      11       -       - 


                           4.4%  2.2%  4.6% 15.9%        7.5%  1.8%     3.6%     5.7%    4.5%           18.5%     5.6%     3.2%                            3.4%   11.4%    4.4%                 


                                                G                                                                                                                     r                         


 


REFUSED                       0     0     -     0     -     -     -        0        -       0       -       -        -        -       -       -       -       -       -       0       -       - 


                           0.1%  0.7%        0.6%                       0.1%             0.1%                                                                              0.1%                 


 


Mean                       7.18  4.92  7.38  4.26  4.04  6.33  8.61     7.95     5.84    6.56    9.28    9.43     5.47     8.22       -    1.07    5.39    6.02    5.28    7.18       -       - 


                                                                 DE                                                                                           P                                 


Standard Deviation        13.25  7.47 13.64  4.38  4.14 18.47 12.22    14.88     9.74   13.15   14.59    7.40    14.38    11.40            1.44    5.49   16.04    5.50   13.25                 


Standard Error             1.07  1.47  1.18  1.16  1.09  2.87  1.33     1.27     1.60    1.19    3.01    2.51     1.72     1.62            0.69    1.27    2.15    0.98    1.07                 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                       LE4-Rebase. During 2013, how many LED bulbs did you purchase?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


0/None                      796   112   684   158   111   207   320      419      376     439     223     133      258      169       -      12      76     191      77      37     686      73 


                          79.0% 86.9% 77.9% 89.3% 81.9% 79.7% 73.6%    76.3%    82.2%   73.0%   85.7%   91.9%    73.1%    72.0%           84.6%   71.7%   73.6%   65.8%   14.9%  100.0%  100.0% 


                                    C          fG                                   h               J       J                                 s                                       T       T 


 


1                            19     2    17     1     1     8     9       12        8      19       0       0       10        8       -       2       4       7       6      19       -       - 


                           1.9%  1.8%  1.9%  0.6%  1.0%  2.9%  2.1%     2.1%     1.7%    3.1%    0.1%      *%     3.0%     3.5%           12.6%    3.7%    2.9%    4.7%    7.7%                 


                                                                                           KL                                                                                                   


 


2                            40     4    36     3    12    11    14       16       24      31       7       1       24        7       -       -       4      14       8      40       -       - 


                           4.0%  3.0%  4.1%  1.6%  8.8%  4.4%  3.2%     2.9%     5.3%    5.2%    2.8%    1.0%     6.9%     3.0%                    4.1%    5.6%    6.7%   16.2%                 


                                                     Dg                                     L                        n                                                                          


 


3                            23     1    22     2     1     5    15       13       11      20       2       1       10       10       -       -       5       6       4      23       -       - 


                           2.3%  1.0%  2.5%  1.0%  0.8%  2.1%  3.4%     2.3%     2.3%    3.3%    0.8%    1.0%     2.7%     4.3%                    4.5%    2.4%    3.8%    9.4%                 


                                                                  e                         K                                                                                                   


 


4                            17     1    16     1     1     6     9       15        2      14       4       -       10        2       -       0       4       8       2      17       -       - 


                           1.7%  1.0%  1.8%  0.6%  0.8%  2.3%  2.1%     2.7%     0.5%    2.3%    1.4%             2.8%     0.9%            2.7%    3.7%    3.0%    1.4%    7.0%                 


                                                                           I                                                                                                                    


 


5                            12     1    10     0     0     3     8        5        6       4       7       0        4        0       -       -       -       2       2      12       -       - 


                           1.2%  0.9%  1.2%  0.2%  0.1%  1.1%  1.9%     0.9%     1.4%    0.7%    2.7%    0.3%     1.1%     0.1%                            0.8%    1.6%    4.7%                 


 


6                            26     2    24     4     6     3    13       19        6      18       7       -       13        5       -       -       5       9       4      26       -       - 


                           2.6%  1.6%  2.7%  2.4%  4.4%  1.0%  2.9%     3.5%     1.4%    3.0%    2.8%             3.7%     2.2%                    4.7%    3.6%    3.4%   10.3%                 


                                                                           i                                                                                                                    


 


7                             3     0     3     -     -     0     3        3        -       3       -       -        1        1       -       -       -       1       1       3       -       - 


                           0.3%  0.1%  0.3%                *%  0.6%     0.5%             0.5%                     0.4%     0.6%                            0.5%    1.2%    1.1%                 


 


8                            13     3    11     2     1     0     9        7        6      13       0       0        5        8       -       -       1       6       4      13       -       - 


                           1.3%  2.1%  1.2%  1.4%  1.0%  0.1%  2.1%     1.4%     1.3%    2.1%    0.2%    0.1%     1.4%     3.3%                    0.6%    2.5%    3.0%    5.4%                 


                                                                  f                        Kl                                                                                                   


 


9                             0     0     -     -     0     -     -        0        -       0       -       -        0        -       -       -       -       0       -       0       -       - 


                             *%  0.2%              0.2%                   *%               *%                     0.1%                                     0.1%            0.1%                 


 


10                           13     0    13     1     -     6     7        8        5      10       -       4        1        9       -       -       5       3       0      13       -       - 


                           1.3%  0.2%  1.5%  0.4%        2.1%  1.6%     1.5%     1.1%    1.6%            2.5%     0.2%     3.7%                    4.8%    1.3%    0.3%    5.4%                 


                                                                                                                              M                       S                                         


 


12                            8     -     8     -     1     1     6        8        0       4       3       1        3        2       -       -       1       -       2       8       -       - 


                           0.8%        0.9%        0.8%  0.4%  1.4%     1.4%     0.1%    0.7%    1.1%    0.8%     0.8%     0.7%                    1.0%            1.5%    3.3%                 


                                                                           i                                                                                                                    


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                      (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                       LE4-Rebase. During 2013, how many LED bulbs did you purchase?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


15                            2     0     2     -     -     1     1        2        -       2       -       -        2        0       -       -       1       -       1       2       -       - 


                           0.2%  0.1%  0.2%              0.4%  0.2%     0.4%             0.4%                     0.6%       *%                    1.0%            0.9%    0.9%                 


 


16                            1     -     1     -     -     -     1        -        1       1       -       -        1        -       -       -       -       1       -       1       -       - 


                           0.1%        0.2%                    0.3%              0.3%    0.2%                     0.4%                                     0.5%            0.6%                 


 


20                            5     0     5     0     -     1     4        5        -       4       1       -        -        4       -       -       -       2       1       5       -       - 


                           0.5%  0.1%  0.5%  0.1%        0.2%  0.9%     0.9%             0.7%    0.2%                      1.8%                            0.7%    1.2%    1.9%                 


 


24                            4     0     4     0     -     2     2        3        1       1       1       1        1        -       -       -       -       1       0       4       -       - 


                           0.4%  0.3%  0.4%  0.2%        0.8%  0.4%     0.6%     0.2%    0.2%    0.6%    1.0%     0.4%                                     0.4%    0.3%    1.7%                 


 


30                            4     -     4     -     -     -     4        2        1       4       -       -        1        3       -       -       -       1       -       4       -       - 


                           0.4%        0.4%                    0.9%     0.4%     0.3%    0.6%                     0.3%     1.2%                            0.5%            1.5%                 


 


36                            0     0     -     -     0     -     -        0        -       0       -       -        0        -       -       -       -       -       0       0       -       - 


                             *%  0.2%              0.2%                   *%               *%                     0.1%                                             0.2%    0.1%                 


 


40                            1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       -       -       -       1       -       - 


                           0.1%        0.2%                    0.3%     0.3%             0.2%                              0.6%                                            0.6%                 


 


50                            5     0     5     -     -     -     5        3        3       3       3       -        -        3       -       -       0       -       -       5       -       - 


                           0.5%  0.2%  0.6%                    1.3%     0.5%     0.6%    0.4%    1.1%                      1.1%                    0.2%                    2.2%                 


 


60                            1     -     1     -     -     -     1        1        -       -       1       -        -        -       -       -       -       -       -       1       -       - 


                           0.1%        0.1%                    0.2%     0.2%                     0.4%                                                                      0.4%                 


 


150                           1     -     1     -     -     1     -        1        -       1       -       -        1        -       -       -       -       1       -       1       -       - 


                           0.1%        0.1%              0.3%           0.2%             0.1%                     0.3%                                     0.3%            0.4%                 


 


Don't know                   11     0    10     4     -     5     2        6        5       9       -       2        6        2       -       -       -       3       5      11       -       - 


                           1.1%  0.3%  1.2%  2.1%        1.9%  0.5%     1.0%     1.1%    1.4%            1.5%     1.8%     1.1%                            1.2%    4.1%    4.4%                 


                                                g                                                                                                                                               


 


REFUSED                       0     0     -     0     -     -     -        0        -       0       -       -        -        -       -       -       -       -       -       0       -       - 


                             *%  0.1%        0.1%                         *%               *%                                                                              0.1%                 


 


Mean                       1.71  0.75  1.85  0.47  0.76  1.52  2.61     2.20     1.12    2.04    1.55    0.65     1.66     2.69       -    0.24    1.60    1.99    1.74    7.18    0.00    0.00 


                                          b                      DE        I                L                                                         p       P       P      UV                 


Standard Deviation         7.15  3.35  7.54  1.96  2.38  9.39  7.79     8.58     4.83    7.92    6.84    3.02     8.29     7.55            0.74    3.85    9.61    4.00   13.25    0.00    0.00 


Standard Error             0.31  0.34  0.35  0.21  0.29  0.82  0.47     0.39     0.37    0.43    0.59    0.34     0.59     0.67            0.20    0.53    0.80    0.44    1.07    0.00    0.00 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                            LE5. Of all the LED bulbs you bought in 2013, how many did you install in your home?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              200    16   184    15    24    48   113      124       76     154      37       9       88       63       -       2      30      65      35     200       -       - 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%                 


 


Unweighted Total            205    48   157    20    22    55   108      162       43     158      35      12       94       61       -       3      27      66      44     205       -       - 


 


0                            29     2    27     1     9     4    15       18       11      24       4       1       17        7       -       -       5      10       3      29       -       - 


                          14.7% 13.8% 14.8%  9.4% 35.5%  8.8% 13.4%    14.7%    14.7%   15.5%   11.3%   14.6%    19.1%    10.7%                   17.6%   15.5%    8.0%   14.7%                 


                                                     fg                                                                                                                                         


 


1                            24     2    22     1     0    13    10       11       13      21       3       0       13        8       -       2       4      10       6      24       -       - 


                          12.2% 13.1% 12.1%  6.9%  0.7% 27.0%  9.1%     8.8%    17.6%   13.9%    7.8%    0.7%    15.1%    11.9%           82.2%   12.5%   14.9%   16.6%   12.2%                 


                                                          dEG                                                                               QRS                                                 


 


2                            31     3    28     3     7     9    12       20       11      25       6       0       19        6       -       -       3      12       5      31       -       - 


                          15.4% 18.1% 15.1% 19.1% 29.0% 18.8% 10.5%    16.0%    14.4%   16.3%   15.1%    0.8%    21.0%    10.3%                   11.1%   18.9%   14.9%   15.4%                 


 


3                            31     2    29     2     1     6    22       15       17      21       8       3       10       11       -       -       4       6       6      31       -       - 


                          15.6% 11.7% 16.0% 12.2%  4.6% 12.9% 19.6%    11.9%    21.8%   13.4%   22.2%   26.5%    10.8%    17.4%                   14.9%    9.0%   16.6%   15.6%                 


                                                                  E                                                                                                                             


 


4                            15     1    14     1     4     3     7       11        3       8       6       1        6        0       -       0       1       5       2      15       -       - 


                           7.4%  5.5%  7.5%  4.5% 18.2%  5.6%  6.2%     9.3%     4.3%    5.1%   15.7%   11.9%     7.2%     0.6%           17.8%    3.7%    7.1%    4.7%    7.4%                 


 


5                            12     1    10     0     1     4     6        6        5      10       1       0        4        6       -       -       4       4       2      12       -       - 


                           5.7%  7.4%  5.6%  2.4%  5.3%  8.3%  5.2%     5.2%     6.7%    6.4%    3.4%    3.9%     4.1%     9.9%                   13.2%    6.3%    4.5%    5.7%                 


 


6                            15     2    14     4     0     2    10       12        3      12       3       -        6        6       -       -       4       5       3      15       -       - 


                           7.5%  9.5%  7.3% 23.9%  0.7%  3.5%  8.5%     9.4%     4.5%    8.1%    7.0%             7.2%     9.7%                   14.6%    8.0%    8.1%    7.5%                 


                                               EF                                                                                                                                               


 


7                             4     0     4     -     0     0     4        4        -       4       -       -        1        3       -       -       0       3       1       4       -       - 


                           2.2%  1.4%  2.3%        0.7%  0.1%  3.7%     3.5%             2.9%                     1.6%     4.8%                    0.5%    4.3%    4.1%    2.2%                 


 


8                             8     3     5     2     1     -     4        4        4       7       0       0        5        2       -       -       -       4       4       8       -       - 


                           3.9% 15.5%  2.9% 16.2%  4.6%        3.8%     3.3%     5.0%    4.8%    1.3%    0.8%     5.6%     3.7%                            5.7%   10.1%    3.9%                 


                                    C                                                                                                                                                           


 


10                            6     -     6     1     -     2     3        5        1       4       -       2        2        2       -       -       1       1       1       6       -       - 


                           3.0%        3.3%  4.5%        4.6%  2.8%     4.0%     1.4%    2.3%           26.2%     2.0%     2.8%                    3.7%    1.8%    3.6%    3.0%                 


                                                                                                            j                                                                                   


 


12                            6     0     5     -     0     1     4        5        0       3       1       1        1        2       -       -       1       -       2       6       -       - 


                           2.8%  1.3%  2.9%        0.9%  2.3%  3.8%     4.1%     0.6%    1.8%    3.7%   14.6%     1.4%     2.5%                    3.7%            4.8%    2.8%                 


 


15                            1     0     1     -     -     1     0        1        -       1       -       -        1        0       -       -       1       -       0       1       -       - 


                           0.6%  0.5%  0.6%              2.3%  0.1%     0.9%             0.8%                     1.2%     0.1%                    3.7%            0.2%    0.6%                 


 


16                            1     -     1     -     -     -     1        -        1       1       -       -        1        -       -       -       -       1       -       1       -       - 


                           0.7%        0.8%                    1.2%              1.8%    0.9%                     1.6%                                     2.1%            0.7%                 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                         (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                            LE5. Of all the LED bulbs you bought in 2013, how many did you install in your home?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


20                            4     0     4     0     -     1     3        4        -       3       1       -        -        3       -       -       -       2       1       4       -       - 


                           1.9%  0.8%  2.0%  0.9%        1.2%  2.7%     3.1%             2.1%    1.5%                      5.1%                            2.6%    3.9%    1.9%                 


 


24                            2     -     2     -     -     2     -        1        1       1       1       -        1        -       -       -       -       1       -       2       -       - 


                           1.1%        1.2%              4.6%           0.9%     1.4%    0.7%    3.0%             1.2%                                     1.7%            1.1%                 


 


25                            2     0     1     -     -     -     2        0        1       2       -       -        -        2       -       -       0       -       -       2       -       - 


                           0.8%  1.4%  0.8%                    1.4%     0.2%     1.8%    1.1%                              2.6%                    0.8%                    0.8%                 


 


30                            2     -     2     -     -     -     2        2        -       2       -       -        1        1       -       -       -       1       -       2       -       - 


                           1.2%        1.3%                    2.1%     1.9%             1.5%                     1.1%     2.2%                            2.1%            1.2%                 


 


40                            1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       -       -       -       1       -       - 


                           0.7%        0.8%                    1.2%     1.1%             0.9%                              2.2%                                            0.7%                 


 


50                            5     -     5     -     -     -     5        2        3       2       3       -        -        2       -       -       -       -       -       5       -       - 


                           2.6%        2.9%                    4.7%     1.9%     3.8%    1.5%    7.8%                      3.7%                                            2.6%                 


                                                                                                    j                                                                                           


 


Mean                       6.02  4.08  6.19  4.47  2.28  4.31  7.76     6.32     5.53    5.60    7.76    5.93     3.79     8.22       -    1.53    4.06    4.72    4.70    6.02       -       - 


                                                e               dEF                                                           M                                                                 


Standard Deviation         9.57  4.25  9.89  3.31  2.38  5.74 11.79     9.22    10.17    8.67   13.36    4.48     4.95    11.74            1.56    4.16    6.16    4.54    9.57                 


Standard Error             0.84  0.96  0.92  0.98  0.65  0.99  1.38     0.86     1.75    0.86    2.89    1.56     0.65     1.81            0.95    1.00    0.95    0.85    0.84                 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                     LE6. Thinking about all of the LED bulbs you recently purchased, how satisfied are you with them?   


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              248    20   228    23    26    66   134      156       92     193      43      12      111       78       -       3      31      87      42     248       -       - 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%                 


 


Unweighted Total            257    64   193    28    25    74   130      206       51     202      39      16      121       75       -       5      31      88      54     257       -       - 


 


TOP 2 NET                   155    16   139    18     9    36    93       98       57     128      21       7       69       57       -       0      23      57      29     155       -       - 


=========                 62.5% 79.2% 61.0% 77.0% 34.5% 53.9% 69.6%    62.6%    62.3%   66.2%   47.7%   56.5%    61.5%    73.1%           12.4%   73.7%   64.9%   69.7%   62.5%                 


                                    c           E                Ef                         k                                                         P       P       P                         


 


  10 - Very important       123    13   110    16     8    32    68       77       46     101      17       6       52       47       -       0      18      45      20     123       -       - 


                          49.7% 64.9% 48.4% 69.1% 29.4% 48.9% 50.6%    49.3%    50.4%   52.2%   38.2%   51.4%    46.7%    60.4%           12.4%   57.1%   52.0%   47.9%   49.7%                 


                                                E                                                                                                     P       P       p                         


 


  9                          32     3    29     2     1     3    25       21       11      27       4       1       17       10       -       -       5      11       9      32       -       - 


                          12.8% 14.3% 12.7%  7.9%  5.0%  5.0% 19.0%    13.3%    11.9%   14.0%    9.5%    5.2%    14.8%    12.7%                   16.6%   12.9%   21.8%   12.8%                 


                                                                 eF                                                                                                                             


 


8                            28     1    27     3     9     9     8       22        6      24       2       1       17        7       -       1       0      15       5      28       -       - 


                          11.2%  5.4% 11.7% 12.0% 33.8% 13.2%  5.8%    13.9%     6.7%   12.6%    5.6%    9.1%    15.6%     8.8%           28.6%    0.5%   16.8%   12.7%   11.2%                 


                                                      G                                                                                                       Q                                 


 


7                            11     0    10     -     -     3     8        5        6       6       4       -        2        4       -       -       -       2       1      11       -       - 


                           4.3%  1.5%  4.5%              4.2%  5.9%     3.0%     6.3%    3.2%   10.0%             1.8%     5.4%                            2.7%    2.3%    4.3%                 


 


6                             6     0     6     0     1     1     4        3        3       4       1       1        4        -       -       -       -       3       1       6       -       - 


                           2.5%  2.2%  2.6%  1.6%  4.4%  1.5%  2.9%     2.2%     3.2%    2.2%    2.1%    9.9%     3.8%                                     3.8%    2.3%    2.5%                 


 


5                            15     1    14     -     1     5     9       12        3      13       2       -        8        5       -       1       6       3       2      15       -       - 


                           6.1%  4.9%  6.3%        4.4%  7.2%  7.0%     7.6%     3.7%    6.9%    4.3%             6.8%     6.0%           18.1%   19.2%    3.1%    4.9%    6.1%                 


                                                                                                                                                      r                                         


 


4                             2     0     2     1     -     -     1        2        -       2       -       0        -        2       -       -       1       -       -       2       -       - 


                           0.7%  0.4%  0.7%  2.9%              0.8%     1.1%             0.8%            0.6%              2.1%                    2.2%                    0.7%                 


 


3                             8     0     8     0     2     3     3        2        6       3       5       -        1        1       -       -       1       1       -       8       -       - 


                           3.3%  1.0%  3.5%  0.6%  8.5%  4.5%  2.1%     1.0%     7.0%    1.5%   11.8%             1.3%     1.8%                    4.4%    1.7%            3.3%                 


                                                                                                    J                                                                                           


 


BOTTOM 2 NET                 18     0    18     1     3     8     6        8       10       9       6       3        7        2       -       1       -       3       3      18       -       - 


============               7.3%  1.1%  7.8%  2.9% 11.4% 12.5%  4.7%     5.3%    10.8%    4.9%   13.7%   23.1%     6.4%     2.9%           28.6%            4.0%    8.1%    7.3%                 


                                          B                 g                                               j                                                                                   


 


  2                           1     -     1     -     -     -     1        1        -       -       -       1        -        -       -       -       -       -       -       1       -       - 


                           0.6%        0.6%                    1.0%     0.9%                            11.6%                                                              0.6%                 


 


  1 - Not at all             17     0    17     1     3     8     5        7       10       9       6       1        7        2       -       1       -       3       3      17       -       - 


  important                6.7%  1.1%  7.2%  2.9% 11.4% 12.5%  3.7%     4.4%    10.8%    4.9%   13.7%   11.6%     6.4%     2.9%           28.6%            4.0%    8.1%    6.7%                 


                                          B                 G                                                                                                                                   


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                         (Continued) 


                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                     LE6. Thinking about all of the LED bulbs you recently purchased, how satisfied are you with them?   


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Don't know                    5     1     4     1     1     2     2        5        -       3       2       -        3        -       -       0       -       3       -       5       -       - 


                           2.1%  3.9%  1.9%  2.9%  3.0%  3.0%  1.3%     3.3%             1.6%    4.8%             2.8%                    12.4%            3.1%            2.1%                 


 


Refused                       0     0     -     -     -     -     0        0        -       -       -       0        -        -       -       -       -       -       -       0       -       - 


                             *%  0.4%                          0.1%       *%                             0.6%                                                                *%                 


 


Mean                       8.15  9.14  8.07  9.11  7.17  7.63  8.43     8.37     7.79    8.45    6.99    7.35     8.28     8.72       -    5.38    8.42    8.63    8.39    8.15       -       - 


                                    C          EF                Ef                         K                                                         P               P                         


Standard Deviation         2.72  1.79  2.77  2.02  3.08  3.22  2.40     2.43     3.12    2.41    3.42    3.63     2.53     2.21            4.26    2.37    2.20    2.58    2.72                 


Standard Error             0.22  0.35  0.24  0.56  0.84  0.48  0.26     0.21     0.50    0.22    0.73    1.10     0.31     0.31            2.24    0.55    0.30    0.47    0.22                 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                LE7. Why haven't you purchased any LED bulbs? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              686   100   586   142    99   177   268      342      344     383     198     105      229      143       -      11      72     159      74       -     686       - 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%          100.0%         


 


Unweighted Total            664   235   429   131    98   165   270      495      169     368     189     107      219      140       -      14      70     145      79       -     664       - 


 


Don't need any bulbs        200    37   163    49    16    51    84      110       90     111      61      27       68       41       -       7      22      48      17       -     200       - 


                          29.1% 36.7% 27.8% 34.4% 16.5% 28.6% 31.4%    32.2%    26.0%   29.0%   31.0%   25.9%    29.8%    28.4%           64.5%   30.2%   30.0%   23.1%           29.1%         


                                                E                 E                                                                         qRS                                                 


 


Too expensive               145    22   123    41    16    36    52       67       78      89      36      20       61       24       -       1      15      38      28       -     145       - 


                          21.1% 21.8% 21.0% 28.7% 16.4% 20.5% 19.3%    19.6%    22.7%   23.1%   18.1%   19.5%    26.9%    17.0%            8.4%   20.8%   23.5%   37.3%           21.1%         


                                                e                                                                                                                   Pqr                         


 


Not familiar with them       90    16    74    14    18    20    38       45       45      55      19      17       28       22       -       1      15      18       8       -      90       - 


                          13.1% 15.8% 12.6%  9.7% 17.9% 11.5% 14.1%    13.2%    13.0%   14.3%    9.4%   15.8%    12.1%    15.5%            8.3%   21.1%   11.1%   10.2%           13.1%         


 


Satisfied with my            44     6    38     3     5    13    22       24       21      22      18       5       16        6       -       1       2       6       9       -      44       - 


current light bulbs        6.5%  6.3%  6.5%  2.4%  5.5%  7.4%  8.3%     6.9%     6.0%    5.6%    8.9%    5.0%     6.8%     4.1%           13.5%    2.2%    3.8%   11.5%            6.5%         


                                                                  d                                                                                                  qr                         


 


Don't know where to buy      21     4    17     2     5     5    10        9       12      10       6       6        6        3       -       -       1       4       4       -      21       - 


them                       3.1%  4.2%  2.9%  1.4%  4.6%  2.7%  3.7%     2.6%     3.6%    2.5%    2.9%    5.5%     2.8%     2.3%                    1.3%    2.3%    5.6%            3.1%         


 


Can't find them              21     3    19    12     3     1     6        8       13       9       8       4        8        1       -       -       1       0       3       -      21       - 


                           3.1%  2.5%  3.2%  8.2%  2.7%  0.6%  2.2%     2.4%     3.8%    2.3%    4.1%    4.1%     3.4%     0.7%                    1.8%    0.2%    3.8%            3.1%         


                                               Fg                                                                                                                                               


 


Can't find the shape /        6     2     5     0     2     1     3        4        2       6       -       0        1        5       -       0       2       3       0       -       6       - 


size I need                0.9%  1.5%  0.8%  0.2%  2.2%  0.4%  1.1%     1.1%     0.6%    1.5%            0.1%     0.5%     3.3%            1.2%    2.4%    1.6%    0.3%            0.9%         


 


Other (SPECIFY)              76     5    72     8    10    26    32       38       39      50      15      11       22       28       -       0       8      25      10       -      76       - 


                          11.1%  4.6% 12.2%  5.7%  9.8% 14.9% 11.9%    11.0%    11.2%   13.1%    7.6%   10.3%     9.5%    19.9%            2.1%   11.2%   15.4%   13.0%           11.1%         


                                          b                 d                                                                 M                                                                 


 


Don't know                  109    14    95    18    28    32    30       54       56      49      44      16       32       15       -       0       9      23       5       -     109       - 


                          15.9% 13.8% 16.3% 12.7% 28.7% 18.2% 11.4%    15.7%    16.1%   12.8%   22.1%   15.7%    14.2%    10.8%            2.1%   11.9%   14.5%    6.4%           15.9%         


                                                     DG                                             J                                                         s                                 


 


Refused                       8     -     8     1     -     3     4        1        7       3       4       1        -        3       -       -       -       3       -       -       8       - 


                           1.2%        1.4%  0.5%        2.0%  1.6%     0.3%     2.1%    0.9%    2.1%    0.6%              2.4%                            2.2%                    1.2%         


                                                                                    h                                                                                                           


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


           LE9. Now I'd like you to think about how quickly you, personally, adopt new technology. Which of the following do you  


                                                         think best describes you?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


I am the first among my      89     4    85     7    11    15    56       39       50      56      23      10       32       24       -       -      13      19      11      40      45       4 


friends to purchase new    8.8%  3.2%  9.7%  4.2%  8.1%  5.8% 12.8%     7.0%    11.0%    9.4%    8.8%    6.7%     9.1%    10.2%                   12.3%    7.2%    9.7%   16.3%    6.5%    5.5% 


technology                                B                      DF                                                                                                          UV                 


 


I purchase new              133    16   117    24    15    33    61       68       65      96      17      20       68       25       -       1      14      52      16      51      76       5 


technology sooner than    13.2% 12.3% 13.3% 13.5% 11.3% 12.6% 14.0%    12.3%    14.2%   15.9%    6.4%   14.0%    19.3%    10.7%            9.8%   13.1%   20.3%   13.6%   20.6%   11.1%    7.1% 


most of my friends                                                                          K               k        N                                                       UV                 


 


I am typically in the       371    47   324    82    51    86   153      197      174     237      90      45      135       99       -       5      38      90      53      81     267      23 


middle of the group when  36.9% 36.5% 36.9% 46.4% 37.5% 33.2% 35.0%    35.8%    38.1%   39.4%   34.4%   30.8%    38.4%    42.2%           38.0%   35.5%   34.8%   45.0%   32.8%   38.9%   32.0% 


purchasing...                                  fg                                                                                                                                               


 


I purchase new              150    17   134    34    14    44    58       74       77      77      46      27       51       23       -       4      11      32      19      38     104       8 


technology after most of  14.9% 12.9% 15.2% 19.4% 10.0% 17.1% 13.4%    13.4%    16.8%   12.8%   17.6%   18.9%    14.5%     9.7%           27.9%   10.8%   12.3%   16.1%   15.4%   15.2%   10.7% 


my friends have p...                            e                                                                                                                                               


 


I am one of the last        229    43   186    25    40    69    94      141       87     118      78      33       60       53       -       3      27      58      18      29     172      28 


people to purchase new    22.7% 33.3% 21.2% 14.2% 29.9% 26.7% 21.6%    25.7%    19.1%   19.6%   30.0%   22.4%    16.9%    22.5%           24.4%   25.5%   22.5%   15.6%   11.7%   25.1%   37.8% 


technology                          C                 D     D              i                        J                                                                                 T      Tu 


 


Don't know                   27     1    26     3     3    11    10       23        3      16       4       7        6       10       -       -       3       7       -       4      18       4 


                           2.6%  0.5%  2.9%  1.6%  2.0%  4.1%  2.3%     4.2%     0.8%    2.7%    1.4%    4.6%     1.8%     4.2%                    2.8%    2.8%            1.7%    2.7%    5.5% 


                                          b                                I                                                                                                                    


 


Refused                       8     2     6     1     2     1     4        8        -       1       4       4        -        1       -       -       -       0       -       4       3       1 


                           0.8%  1.3%  0.7%  0.8%  1.2%  0.6%  0.8%     1.5%             0.1%    1.4%    2.4%              0.4%                            0.1%            1.6%    0.5%    1.5% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                   D1. What type of home do you live in?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


Mobile home                  86    18    68    12    17    26    31       62       24      54      22      10       31       22       -       3       4      26       6      20      57       9 


                           8.6% 14.3%  7.7%  6.9% 12.3% 10.0%  7.2%    11.3%     5.2%    8.9%    8.5%    7.2%     8.9%     9.5%           18.9%    3.7%   10.1%    4.8%    8.0%    8.4%   12.3% 


                                    c                                      I                                                                                                                    


 


Single-family (attached     739    96   643   141    98   181   319      408      330     467     178      93      272      181       -      10      75     203     107     198     494      46 


or detached)              73.4% 74.6% 73.2% 79.6% 72.7% 69.8% 73.1%    74.3%    72.2%   77.7%   68.5%   64.0%    77.3%    77.3%           67.5%   71.0%   78.6%   91.4%   79.8%   72.1%   63.3% 


                                                f                                          KL                                                                       pQR      UV                 


 


Apartment                   128    11   118    16    11    39    62       46       82      53      47      28       34       18       -       2      21      13       2      11     103      15 


                          12.8%  8.4% 13.4%  8.9%  8.1% 15.2% 14.3%     8.4%    18.0%    8.8%   18.1%   19.5%     9.7%     7.7%           12.7%   19.6%    5.2%    1.4%    4.3%   15.0%   20.1% 


                                          b                de    de                 H               J       J                                        RS       s                       T       T 


 


Condo                        23     1    23     4     2     2    15       13       10      17       3       4       11        6       -       0       4      10       2       9      12       2 


                           2.3%  0.5%  2.6%  2.2%  1.6%  0.9%  3.4%     2.4%     2.2%    2.8%    1.1%    2.6%     3.0%     2.6%            0.9%    4.2%    3.8%    1.4%    3.7%    1.8%    2.5% 


                                                                  f                                                                                                                             


 


Other (SPECIFY)              17     1    16     3     3     8     3        9        8       5       6       6        2        3       -       -       -       4       1       2      15       - 


                           1.7%  1.1%  1.8%  1.8%  2.0%  3.2%  0.7%     1.7%     1.8%    0.9%    2.4%    3.8%     0.5%     1.5%                            1.7%    0.8%    0.9%    2.2%         


                                                            G                                                                                                                                   


 


Don't know                    3     1     2     0     1     -     2        3        1       1       2       1        1        -       -       -       -       1       -       -       3       - 


                           0.3%  0.8%  0.3%  0.2%  0.6%        0.5%     0.5%     0.2%    0.2%    0.7%    0.5%     0.3%                                     0.4%                    0.5%         


 


Refused                      10     0     9     1     4     2     3        8        2       5       2       4        1        3       -       -       2       1       0       8       0       1 


                           1.0%  0.3%  1.1%  0.4%  2.6%  0.9%  0.8%     1.4%     0.5%    0.8%    0.6%    2.4%     0.2%     1.4%                    1.5%    0.2%    0.2%    3.3%      *%    1.8% 


                                                                                                                                                                              U                 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                    D1A1. What year was your home built? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


2006 or later               107     9    98    24     7    29    47       55       51      65      32      10       48       16       -       -      10      28      12      18      83       6 


                          10.6%  6.7% 11.2% 13.3%  5.3% 11.2% 10.8%    10.1%    11.2%   10.8%   12.4%    6.7%    13.7%     6.6%                    9.5%   10.9%    9.9%    7.2%   12.1%    8.3% 


                                                e                                                                    N                                                                t         


 


2000 - 2005                  98    13    85    23    14    12    49       59       39      56      30      13       29       27       -       1       8      20      17      27      59      12 


                           9.8% 10.3%  9.7% 13.2% 10.0%  4.8% 11.3%    10.8%     8.6%    9.3%   11.4%    8.8%     8.3%    11.5%            4.8%    7.5%    7.6%   14.4%   10.9%    8.6%   16.9% 


                                                F                 F                                                                                                   r                       u 


 


1990 - 1999                 156    21   134    34    16    36    69       79       77     100      43      13       56       41       -       3      24      42      17      46     103       6 


                          15.5% 16.6% 15.3% 19.2% 12.0% 14.0% 15.9%    14.4%    16.7%   16.6%   16.4%    9.0%    16.0%    17.6%           18.3%   22.9%   16.3%   14.8%   18.6%   15.1%    8.7% 


                                                                                            l                                                                                 v                 


 


1980 - 1989                 108    20    87    14    21    25    48       63       45      66      17      25       40       24       -       0      12      30      10      22      76       9 


                          10.7% 15.9% 10.0%  7.7% 15.9%  9.6% 11.0%    11.5%     9.8%   11.0%    6.5%   17.3%    11.3%    10.3%            2.5%   11.4%   11.5%    8.6%    9.0%   11.1%   12.8% 


                                                                                                            K                                                                                   


 


1970 - 1979                 162    18   144    28    26    46    62      116       46     101      34      27       60       40       -       2      19      44      23      40     102      19 


                          16.1% 13.6% 16.4% 15.9% 19.3% 17.7% 14.1%    21.1%    10.0%   16.8%   13.2%   18.3%    17.2%    16.9%           16.9%   17.6%   16.9%   19.7%   16.3%   14.9%   26.3% 


                                                                           I                                                                                                                  u 


 


1960 - 1969                  92    18    74    12    17    29    34       36       56      56      18      18       33       23       -       2       6      26       5      12      76       4 


                           9.1% 13.7%  8.4%  6.8% 12.4% 11.0%  7.9%     6.6%    12.1%    9.3%    7.0%   12.2%     9.3%     9.9%           15.4%    5.5%   10.0%    3.9%    4.9%   11.1%    5.1% 


                                    c                                               H                                                                         s                      TV         


 


earlier than 1960           247    27   220    40    28    70   109      119      128     150      71      26       84       58       -       5      25      67      33      68     169      10 


                          24.5% 20.9% 25.0% 22.9% 20.5% 26.8% 25.0%    21.7%    27.9%   24.9%   27.4%   17.8%    23.7%    24.7%           35.9%   23.6%   25.8%   28.0%   27.4%   24.6%   13.7% 


                                                                                                                                                                              V       v         


 


Don't know                   17     2    15     0     0     7     9        9        8       4      12       1        1        2       -       -       1       2       1       5      10       1 


                           1.7%  1.6%  1.7%  0.3%  0.2%  2.7%  2.0%     1.6%     1.8%    0.6%    4.8%    0.4%     0.3%     0.9%                    0.5%    0.9%    0.6%    2.2%    1.4%    1.9% 


                                                                                                   JL                                                                                           


 


Refused                      21     1    20     1     6     6     9       13        8       5       3      14        1        4       -       1       2       -       -       9       8       5 


                           2.1%  0.7%  2.3%  0.7%  4.3%  2.2%  2.0%     2.3%     1.8%    0.8%    1.0%    9.6%     0.3%     1.6%            6.3%    1.5%                    3.6%    1.1%    6.4% 


                                                                                                           JK                                                                 u                 


 


MEAN                       1973  1976  1973  1977  1974  1970  1973     1975     1970    1973    1973    1973     1974     1972       -    1958    1973    1972    1976    1971    1973    1978 


                                                F                          I                                                                          P       P       p                         


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                     D2. Do you own your home or rent?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


Own                         707    93   614   131   106   168   301      436      270     444     174      89      261      170       -      11      61     200      97     188     466      53 


                          70.2% 72.0% 69.9% 74.2% 78.6% 64.7% 69.2%    79.4%    59.1%   73.7%   67.1%   61.0%    74.0%    72.6%           80.6%   57.4%   77.1%   82.4%   75.7%   67.9%   72.6% 


                                                      F                    I                L                                                 q               Q       Q       U                 


 


Rent                        283    33   250    43    24    86   130      101      181     153      83      47       90       60       -       3      44      58      20      51     215      17 


                          28.1% 25.7% 28.4% 24.4% 17.5% 33.2% 29.8%    18.4%    39.6%   25.4%   32.0%   32.2%    25.7%    25.4%           19.4%   41.0%   22.4%   17.2%   20.4%   31.4%   23.4% 


                                                            E     E                 H                                                                RS                               T         


 


Don't know                    5     3     3     2     1     1     2        4        1       2       1       3        0        1       -       -       1       1       0       1       4       1 


                           0.5%  2.2%  0.3%  1.0%  0.4%  0.4%  0.4%     0.7%     0.3%    0.3%    0.3%    2.1%     0.1%     0.5%                    0.6%    0.2%    0.3%    0.3%    0.6%    1.1% 


 


Refused                      12     0    12     1     5     4     3        8        4       4       2       7        1        3       -       -       1       1       -       9       1       2 


                           1.2%  0.2%  1.4%  0.4%  3.4%  1.6%  0.6%     1.4%     1.0%    0.6%    0.6%    4.7%     0.2%     1.4%                    1.1%    0.2%            3.6%    0.2%    3.0% 


                                                                                                           jk                                                                 U                 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                         D3. Including yourself, how many people live in your home?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


One                         210    31   179    34    25    60    90      136       74     115      61      34       51       61       -       6      30      50      12      35     153      21 


                          20.8% 24.0% 20.4% 19.4% 18.6% 23.1% 20.7%    24.7%    16.1%   19.2%   23.3%   23.3%    14.3%    26.1%           44.0%   28.1%   19.1%   10.6%   14.0%   22.4%   29.5% 


                                                                           I                                                  M              rS       S       s                       T       T 


 


Two                         394    57   337    81    60    95   158      226      168     234     106      54      134       94       -       6      35     103      39     118     244      33 


                          39.2% 44.5% 38.4% 46.0% 44.7% 36.5% 36.2%    41.2%    36.8%   38.9%   40.9%   37.2%    37.9%    40.2%           42.6%   33.3%   39.7%   33.2%   47.4%   35.6%   44.9% 


                                                                                                                                                                              U                 


 


Three                       159    19   140    24    23    47    66       70       89     104      39      16       72       29       -       1      21      45      22      38     118       3 


                          15.8% 14.7% 16.0% 13.4% 17.1% 18.1% 15.0%    12.7%    19.5%   17.4%   15.0%   11.0%    20.6%    12.5%            7.7%   20.1%   17.3%   18.5%   15.4%   17.2%    4.1% 


                                                                                    H                                n                                                        V       V         


 


Four                         98    11    88    20     6    16    56       50       49      65      20      14       41       22       -       -       8      27      19      22      72       5 


                           9.8%  8.2% 10.0% 11.4%  4.5%  6.2% 12.9%     9.0%    10.7%   10.7%    7.7%    9.5%    11.7%     9.4%                    7.8%   10.3%   16.6%    8.7%   10.5%    6.8% 


                                                                 EF                                                                                                                             


 


Five                         65     6    59     6    10    20    29       36       29      40      20       5       30       11       -       0       6      18      12      16      43       6 


                           6.4%  4.5%  6.7%  3.4%  7.0%  7.9%  6.6%     6.5%     6.3%    6.7%    7.5%    3.3%     8.4%     4.5%            1.5%    5.6%    7.0%   10.5%    6.4%    6.2%    8.4% 


 


Six                          36     1    35     6     1    10    18        8       27      18       6      11        8       10       -       1       3      10       4       8      26       2 


                           3.5%  0.8%  3.9%  3.3%  1.0%  3.9%  4.2%     1.5%     6.0%    3.0%    2.5%    7.5%     2.4%     4.2%            4.2%    2.8%    3.7%    3.1%    3.3%    3.8%    2.1% 


                                          B                       e                 H                      jK                                                                                   


 


Seven or more                23     2    21     4     3     6    10       10       13      15       3       5       10        3       -       -       1       4       6       2      21       - 


                           2.3%  1.4%  2.4%  2.5%  1.9%  2.2%  2.4%     1.9%     2.8%    2.4%    1.2%    3.7%     3.0%     1.2%                    1.2%    1.5%    5.5%    0.7%    3.1%         


                                                                                                                                                                      R               T         


 


Don't know                    1     -     1     -     -     1     0        1        -       -       0       1        -        -       -       -       -       -       -       1       0       - 


                           0.1%        0.2%              0.3%  0.1%     0.3%                     0.2%    0.6%                                                              0.4%    0.1%         


 


Refused                      20     2    18     1     7     4     8       12        8      10       4       6        6        4       -       -       1       3       2       9       8       3 


                           2.0%  1.8%  2.1%  0.6%  5.3%  1.6%  1.8%     2.2%     1.8%    1.7%    1.7%    4.0%     1.7%     1.8%                    1.1%    1.3%    2.0%    3.7%    1.2%    4.3% 


                                                      d                                                                                                                                         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                   D4. Which of the following best describes your educational background? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


Less than high school        14     1    14     -     1     7     6       10        5       3       5       6        2        1       -       -       -       3       -       5       7       2 


                           1.4%  0.5%  1.6%        1.0%  2.8%  1.3%     1.8%     1.0%    0.5%    1.9%    4.4%     0.6%     0.4%                            1.3%            2.1%    1.1%    2.4% 


 


High school or GED          193    33   160    24    26    65    78       99       94     106      61      27       52       51       -       6      20      42      11      29     149      15 


                          19.2% 25.8% 18.2% 13.7% 19.6% 24.9% 17.8%    18.0%    20.6%   17.5%   23.4%   18.3%    14.7%    21.7%           39.5%   19.0%   16.1%    9.7%   11.5%   21.8%   20.7% 


                                                            d                                                                                rS                                       T         


 


Some college                247    36   211    62    37    46   103      130      117     143      66      38       91       53       -       6      37      56      24      55     176      17 


                          24.6% 28.0% 24.1% 35.0% 27.0% 17.8% 23.6%    23.7%    25.7%   23.8%   25.4%   26.4%    25.7%    22.4%           39.3%   34.7%   21.8%   20.5%   22.0%   25.6%   23.6% 


                                               FG                                                                                                    rs                                         


 


Technical College (2        129    21   108    23    18    39    50       74       55      70      40      19       38       27       -       2      10      36      18      29      88      13 


year degree)              12.9% 16.5% 12.3% 13.0% 13.4% 14.9% 11.4%    13.5%    12.1%   11.7%   15.3%   13.4%    10.7%    11.7%           11.8%    9.3%   13.7%   14.9%   11.5%   12.8%   17.6% 


 


4 Year college              221    21   200    38    25    54   104      123       98     149      46      26       98       51       -       0      24      65      36      68     142      12 


                          21.9% 16.0% 22.8% 21.5% 18.8% 20.7% 23.8%    22.3%    21.5%   24.7%   17.6%   18.2%    27.7%    21.6%            1.6%   22.9%   25.1%   31.0%   27.4%   20.6%   15.8% 


                                          b                                                 k                                                         P       P       P      uv                 


 


Graduate degree             188    16   172    28    24    44    92      103       84     126      41      21       71       48       -       1      14      56      28      54     122      12 


                          18.6% 12.1% 19.6% 15.9% 17.7% 16.8% 21.1%    18.8%    18.4%   20.9%   15.6%   14.5%    20.2%    20.6%            7.8%   13.0%   21.6%   23.4%   21.7%   17.8%   15.8% 


                                          b                                                                                                                           p                         


 


Don't know                    1     0     1     0     -     1     -        1        -       0       -       1        0        -       -       -       -       -       0       0       1       - 


                           0.1%  0.2%  0.1%  0.2%        0.3%           0.2%             0.1%            0.6%     0.1%                                             0.3%    0.1%    0.1%         


 


Refused                      13     1    12     1     4     4     4       10        3       5       2       6        1        4       -       -       1       1       0       9       1       3 


                           1.3%  0.9%  1.4%  0.7%  2.6%  1.7%  0.9%     1.8%     0.7%    0.8%    0.9%    4.4%     0.2%     1.6%                    1.1%    0.4%    0.2%    3.7%    0.2%    4.1% 


                                                                                                                                                                              U                 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                              D5. Could you please tell me which of the following categories includes your age? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


18 to 24                     79     5    74    15    10    14    40       12       67      34      25      20       22       12       -       -      13       9       1       6      72       0 


                           7.9%  4.1%  8.4%  8.7%  7.4%  5.3%  9.2%     2.1%    14.7%    5.6%    9.6%   14.0%     6.2%     5.1%                   12.7%    3.6%    0.5%    2.6%   10.6%    0.3% 


                                          B                       f                 H               j       J                                        RS                              TV         


 


25 to 34                    141    10   132    36     5    41    59       22      119      87      31      23       56       30       -       2      21      38      14      34     106       2 


                          14.0%  7.4% 15.0% 20.1%  3.9% 15.8% 13.6%     4.0%    26.0%   14.5%   11.8%   16.2%    16.0%    12.9%           11.3%   20.1%   14.7%   11.8%   13.6%   15.4%    2.4% 


                                          B    Eg           E     E                 H                                                                                         V       V         


 


35 to 44                    111    10   100    10    19    29    52       54       57      69      30      11       45       24       -       -      12      27      19      33      69       8 


                          11.0%  8.1% 11.4%  5.8% 14.4% 11.3% 11.9%     9.8%    12.4%   11.5%   11.7%    7.6%    12.9%    10.1%                   11.4%   10.4%   16.5%   13.4%   10.1%   11.2% 


                                                      d           d                                                                                                                             


 


45 to 54                    173    39   134    31    36    28    78       95       78     124      39      10       83       38       -       2      18      54      32      48     117       7 


                          17.2% 30.0% 15.3% 17.6% 26.4% 10.8% 17.9%    17.3%    17.0%   20.6%   14.9%    7.1%    23.6%    16.2%           15.4%   16.9%   20.8%   27.4%   19.5%   17.1%    9.9% 


                                    C                 F           f                         L       l                n                                                        v                 


 


55 to 64                    218    24   193    32    29    59    98      151       66     141      55      22       78       56       -       5      17      67      29      58     146      14 


                          21.6% 19.0% 22.0% 18.1% 21.6% 22.7% 22.4%    27.6%    14.5%   23.4%   21.2%   15.1%    22.1%    23.8%           34.0%   15.8%   26.0%   24.6%   23.3%   21.3%   18.7% 


                                                                           I                l                                                                                                   


 


65 and over                 262    40   223    50    30    81   101      201       62     138      78      46       64       70       -       6      23      61      20      57     166      39 


                          26.0% 30.7% 25.3% 28.6% 22.0% 31.2% 23.2%    36.5%    13.5%   22.9%   30.1%   31.7%    18.1%    29.7%           39.4%   22.0%   23.7%   17.3%   23.1%   24.2%   52.8% 


                                                                           I                                                  M               s                                              TU 


 


Don't know                    1     -     1     1     -     -     -        1        -       -       -       1        -        -       -       -       -       -       -       -       1       - 


                           0.1%        0.1%  0.4%                       0.1%                             0.5%                                                                      0.1%         


 


Refused                      23     1    22     1     6     8     8       14        9       9       2      11        4        5       -       -       1       2       2      11       8       3 


                           2.2%  0.7%  2.5%  0.7%  4.2%  3.0%  1.8%     2.5%     2.0%    1.6%    0.8%    7.7%     1.2%     2.2%                    1.1%    0.8%    1.9%    4.5%    1.2%    4.7% 


                                                                                                           JK                                                                 U                 


 


Mean                      51.42 54.88 50.91 50.68 52.39 53.10 50.45    58.30    43.22   51.39   52.13   50.21    49.55    53.62       -   59.51   47.23   52.44   51.74   52.37   49.99   62.16 


                                    C                       G              I                                                  M             QRs               Q                              TU 


Standard Deviation        16.96 14.84 17.20 17.98 15.05 17.19 16.90    13.62    16.91   15.97   17.53   19.93    15.62    16.36           13.85   17.99   15.46   13.42   15.26   17.48   12.90 


Standard Error             0.73  1.50  0.81  1.98  1.89  1.50  1.04     0.62     1.31    0.88    1.53    2.32     1.12     1.46            3.74    2.51    1.29    1.50    1.24    0.94    1.88 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


             D6. Which of the following categories contains your annual household income from all sources in 2013 before taxes?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


Less than $20,000 per       141    17   124    17    19    52    53       80       60      64      53      24       33       30       -       3      14      29       8      17     108      16 


year                      14.0% 13.2% 14.1%  9.5% 13.9% 19.9% 12.2%    14.6%    13.2%   10.7%   20.3%   16.3%     9.3%    12.7%           20.8%   12.8%   11.4%    6.9%    6.8%   15.7%   21.6% 


                                                           Dg                                       J                                                                                 T       T 


 


$20,000 to $49,000          271    46   225    76    26    68   102      135      137     137      82      52       77       58       -       1      34      57      23      51     201      20 


                          27.0% 35.9% 25.6% 43.2% 19.1% 26.1% 23.3%    24.5%    29.9%   22.9%   31.6%   35.6%    22.0%    24.6%            8.9%   32.1%   22.0%   19.7%   20.6%   29.3%   26.9% 


                                    C         EFG                                                   j       J                                         p                               T         


 


$50,000 to $74,000          195    26   169    32    26    45    92       92      103     131      36      27       88       41       -       2      23      68      17      45     139      10 


                          19.4% 20.0% 19.3% 18.3% 19.5% 17.2% 21.1%    16.8%    22.5%   21.8%   14.0%   18.8%    25.1%    17.7%           14.4%   21.6%   26.2%   14.3%   18.3%   20.3%   14.1% 


                                                                                            K                        n                                       pS                                 


 


$75,000 to $99,000          104    11    93    11    18    24    50       55       49      83      19       2       54       30       -       -      17      31      27      44      59       1 


                          10.3%  8.4% 10.6%  6.2% 13.6%  9.3% 11.6%    10.0%    10.7%   13.8%    7.3%    1.4%    15.2%    12.6%                   15.8%   11.8%   23.1%   17.6%    8.6%    1.5% 


                                                                  d                        KL       L                                                                 R      UV       V         


 


$100,000 or more            123     9   115    11    21    25    66       69       54      91      25       7       55       35       -       2       6      42      27      47      67       9 


                          12.2%  6.7% 13.0%  6.3% 15.3%  9.8% 15.1%    12.6%    11.9%   15.2%    9.4%    5.1%    15.7%    14.8%           12.6%    5.8%   16.2%   23.1%   19.0%    9.7%   12.7% 


                                          B           d           D                        kL                                                                 Q       Q       U                 


 


Don't know                   27     1    25     0     3     9    14       14       12       7      12       7        3        4       -       1       1       2       1       3      22       1 


                           2.6%  1.2%  2.9%  0.3%  2.2%  3.5%  3.2%     2.6%     2.7%    1.2%    4.6%    5.1%     0.9%     1.8%            6.3%    1.3%    0.7%    1.0%    1.2%    3.3%    1.9% 


                                                            d     D                                 j       j                                                                                   


 


Refused                     146    19   127    28    22    37    59      104       42      87      33      26       42       37       -       5      11      30      14      41      89      15 


                          14.5% 14.5% 14.5% 16.1% 16.3% 14.2% 13.4%    18.9%     9.2%   14.4%   12.8%   17.7%    11.8%    16.0%           36.8%   10.8%   11.7%   11.9%   16.6%   13.0%   21.1% 


                                                                           I                                                                QRs                                                 


 


Mean                      56817 50039 57831 48692 62599 51642 61410 57139.67 56472.12 63126.4 48741.9 43731.4 64842.15 60781.20       - 53324.2 53429.5 63064.5 74112.9 69936.8 52886.4 49262.5 


                                          B          DF          DF                        KL                                                                 Q      QR      UV                 


Standard Deviation        34168 29408 34728 27787 36108 33813 35159 35272.75 32986.07 34537.6 33170.7 26857.8 33697.53 35642.09         42742.3 29406.7 34450.3 35643.0 34999.2 32471.3 36280.9 


Standard Error             1617  3299  1797  3364  5025  3171  2379  1765.37  2705.17 2077.51 3184.82 3404.25  2590.46  3518.43         15127.4 4447.67 3079.21 4214.45 3135.05 1908.15 6014.43 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                    D701. Which of the following ethnicities would you say describe you? Please tell me all that apply.  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


White                       887   118   769   151   122   231   383      476      411     549     227     111      320      216       -      13      94     241     105     220     617      51 


                          88.1% 91.7% 87.5% 85.4% 90.4% 88.8% 88.0%    86.6%    89.8%   91.2%   87.3%   76.5%    90.7%    91.8%           93.7%   88.6%   93.3%   89.5%   88.4%   89.9%   69.5% 


                                                                                            L       L                                                                         V       V         


 


American Indian or           34     6    28     5     6    14     9       21       13      18      10       6       10        7       -       -       3      10       2       7      24       3 


Alaska Native              3.4%  4.6%  3.2%  3.1%  4.1%  5.6%  2.0%     3.9%     2.8%    2.9%    3.9%    4.3%     2.9%     3.1%                    2.5%    4.0%    2.1%    3.0%    3.5%    3.5% 


 


Black or African             27     1    26     3     -     8    16       12       15       7      10      11        5        2       -       -       4       2       1       1      16      11 


American                   2.7%  1.0%  3.0%  1.9%        2.9%  3.7%     2.2%     3.3%    1.2%    3.8%    7.2%     1.4%     0.8%                    4.1%    0.7%    0.6%    0.2%    2.3%   14.8% 


                                                                                                    j       J                                                                         T      TU 


 


Hispanic or Latino           25     2    23     7     0     6    13       15       11      13       8       5       11        2       -       -       3       5       4       4      15       6 


                           2.5%  1.6%  2.6%  3.7%  0.2%  2.1%  3.0%     2.7%     2.3%    2.1%    3.0%    3.3%     3.0%     0.9%                    2.7%    2.0%    3.3%    1.8%    2.2%    7.9% 


                                                e                 e                                                                                                                          tu 


 


Asian                         9     0     8     1     1     -     7        8        1       7       -       1        6        1       -       -       -       4       3       3       5       0 


                           0.9%  0.2%  0.9%  0.5%  0.8%        1.5%     1.4%     0.2%    1.2%            1.0%     1.8%     0.3%                            1.4%    2.9%    1.2%    0.8%    0.2% 


                                                                           i                                                                                                                    


 


Native Hawaiian or Other      8     0     8     -     0     2     6        3        5       4       4       -        4        -       -       -       1       1       2       3       5       - 


Pacific Islander           0.8%  0.2%  0.9%        0.2%  0.8%  1.4%     0.5%     1.1%    0.7%    1.6%             1.2%                             1.0%    0.3%    1.6%    1.4%    0.7%         


 


Other (SPECIFY)               0     0     -     -     -     0     -        0        -       -       0       -        -        -       -       -       -       -       -       -       0       - 


                             *%  0.2%                    0.1%             *%                     0.1%                                                                                *%         


 


Don't know                    5     0     5     -     3     1     1        5        -       1       -       4        -        1       -       1       -       0       -       1       3       1 


                           0.5%  0.2%  0.5%        1.9%  0.4%  0.3%     0.9%             0.2%            2.7%              0.4%            6.3%            0.1%            0.4%    0.4%    1.9% 


                                                                                                            j                                                                                   


 


Refused                      52     5    47    11     6    15    20       36       17      25      13      14       10       14       -       -       4       7       5      21      24       6 


                           5.2%  4.0%  5.4%  6.4%  4.1%  5.9%  4.6%     6.5%     3.6%    4.1%    5.2%    9.7%     2.9%     5.8%                    3.9%    2.7%    4.1%    8.6%    3.6%    8.5% 


                                                                           i                                j                                                                 U                 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                     NEEA 2014 Consumer Lighting Survey  


 


 


                                                                 W0. GENDER 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State           Respondent Type  =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================      Aware    Not       ================= =======================================      Aware    Not       


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs    0       1     2-4     5-12     13+     Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total             1007   129   878   177   135   259   436      549      458     602     260     145      352      235       -      14     106     259     118     248     686      73 


                           100%  100%  100%  100%  100%  100%  100%   100.0%   100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


Unweighted Total           1007   327   680   174   135   263   435      774      233     608     246     153      359      232       -      20     107     251     138     257     664      86 


 


Male                        405    59   346    57    64   105   179      190      215     279      77      49      161      111       -       8      64     110      58     130     258      17 


                          40.2% 45.5% 39.5% 32.4% 47.0% 40.4% 41.2%    34.6%    47.0%   46.4%   29.6%   33.7%    45.6%    47.2%           56.9%   60.5%   42.5%   49.7%   52.4%   37.6%   23.9% 


                                                      d                             H      KL                                                         R                      UV       V         


 


Female                      602    70   532   119    72   155   256      359      243     322     183      96      191      124       -       6      42     149      59     118     428      55 


                          59.8% 54.5% 60.5% 67.6% 53.0% 59.6% 58.8%    65.4%    53.0%   53.6%   70.4%   66.3%    54.4%    52.8%           43.1%   39.5%   57.5%   50.3%   47.6%   62.4%   76.1% 


                                                e                          I                        J       J                                                 Q                       T      TU 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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		Study Objective 1: Characterize stocking (availability/diversity) and pricing for CFLs, LED lamps, and incandescent lamps in Northwest retail stores.

		CFL SUPPLY Study Objective 1: Characterize stocking (availability/diversity) and pricing for CFLs, LED lamps, and incandescent lamps in Northwest retail stores.

		ENERGY INDEPENDENCE AND SECURITY ACT OF 2007

		Study Objective 4: Understand attitudes and expectations of lamp supplier representatives regarding future Northwest sales trends for CFLs, LED lamps, and incandescent lamps (particularly with regard to perceived effects of EISA.

		[INCANDESCENT LAMP MANUFACTURERS AND RETAILERS ONLY (E1—E5)]

		Traditional Incandescent Lamps - SALES
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Executive Summary 


As part of its Reduced Wattage Lamp Replacement (RWLR) commercial lighting initiative to 
transform the Northwest market, the Northwest Energy Efficiency Alliance (NEEA) 
commissioned Cadeo Group to provide two elements necessary for the execution of a successful 
initiative:  


1) An analysis characterizing the commercial lighting market supply chain, key players, 
market segments, and technologies at play.  The lighting market brief will help NEEA 
make more informed decisions in rolling out the Initiative. 


2) A twenty-year baseline forecast—defined as the market share of reduced-wattage four-
foot T8 lamps sold annually in the Northwest, absent market intervention. The baseline 
will also include an estimate of the absolute number of reduced-wattage four-foot T8 
lamps sold annually. Reduced-wattage lamps are defined as 25-watt and 28-watt lamps. 
The baseline will be used to estimate future energy savings of the initiative.  


The primary source for Market Characterization is the Bonneville Power Administration’s (BPA) 
Non-Residential Lighting Market Characterization (estimated to be published in April 2014). 
The focus of that study was the general service fluorescent lamp (GSFL) market and the impact 
of the new Department of Energy (DOE) standards (which took effect in 2012). The study relied 
heavily on interviews with key decision makers in the Northwest lighting market supply chain.  
Among the interviewees were nineteen distributors, eight regional lighting experts, one lamp 
manufacturer, two fixture manufactures, and one major retailer. The research team also 
conducted fifteen interviews with lighting maintenance contractors at a network event hosted by 
BPA and NEEA in the fall of 2013. In addition to the market actor interviews, regional sales data 
was collected from eleven of the nineteen distributors, which provided Navigant with a 
comprehensive understanding of the technologies used in the market and how those are trending 
due to natural market progression, utility programs, and DOE standards.   


A twenty-year baseline forecast that will be used to estimate future energy savings of the 
Initiative. The Initiative currently gives incentives to lighting distributors in the region based on 
their sales of reduced-wattage (28 watt and 25 watt) T8 lamps. This forecast estimates the market 
share of reduced-wattage four-foot T8 lamps sold annually in the Northwest without market 
intervention. The baseline also includes an estimate of the absolute number of reduced-wattage 
four-foot T8 lamps sold annually.  


The primary source for baseline development  is also the Bonneville Power Administration’s 
(BPA) Lighting Model, which was built using data from four main sources:  BPA’s Non-
residential Lighting Market Characterization, Department of Energy’s (DOE) 2010 US Lighting 
Market Characterization, DOE’s Energy Savings Potential of Solid State Lighting in General 
Lighting Applications, and DOE’s 2011 Solid State Lighting Multiyear Program Plan.  


Cadeo updated and adapted the model to NEEA’s specific needs: namely, enabling NEEA to 
estimate the impact of the Initiative by modeling a forecast of reduced-wattage lamps.  
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1 Market Characterization 
1.1 Purchase Events 
Lamp “purchase events”—defined as instances that trigger the need to purchase a lamp—are 
typically grouped into three categories:  


1) New construction or renovations; 
2) Maintenance; 
3) Upgrades or retrofits. 


The distinctions among these categories are important because they affect the economics of the 
choice a given purchaser or installer faces when selecting a lamp or system for installation.   


New Construction or Renovations: Renovations are categorized as new construction and 
differentiated from retrofits because the decision to renovate is not driven by the lighting system 
whereas retrofits or upgrades are. The primary decision maker is the building owner or tenant 
who is paying for the new construction or renovation, but they are often influenced by other 
stakeholders, such as architects and contractors.  In larger or high-end projects, architects and 
lighting designers will provide input into the purchase decision. Depending on the size of the 
project and importance of lighting, manufacturer representatives or distributors may also be 
involved in the decision making process.  Distributors reported that they consider guidance on 
lighting specification in such instances as a value-added service they provide their contractor 
customers.  


Maintenance:  One of the major findings from BPA’s research was that the maintenance market 
accounts for the majority of lamp sales. This market is relatively large as lamps typically burn 
out at a faster rate than buildings (or building spaces) turn over. The higher burnout rate is due to 
the long operating hours of the commercial sector. The replacement of failed lamps and ballasts 
is typically completed in two ways: 


1) Spot replacement. This occurs when an individual lamp in a system burns out and is 
replaced one-for-one. Spot replacement is probably the most common type of 
maintenance activity, and certainly is in buildings with a significant diversity of 
technologies installed, with small buildings, or where the primary decision marker is a 
small business owner. 


2) Group replacement. This occurs when a building owner, tenant or maintenance manager 
determines to replace all the lamps in a building or floor at one time, typically near the 
end of the expected useful life (seventy percent-eighty-five percent). Usually, only large 
businesses will follow a group replacement schedule, and even then some still favor 
individual lamp replacement (perhaps by default). The motivation for group replacement 
is savings on maintenance costs. For example, it is a common practice in high-bay 
applications, in order to avoid bringing in a lift every time a single lamp fails. 
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Retrofit: The retrofit purchase event occurs when a given lamp is purchased in order to improve 
the efficiency (and/or reduce energy consumption) of a given lighting system.  The primary 
decision makers are the end-user and, potentially, the contractor who may have sold the retrofit 
job, but similar to new construction, several other players, including energy service companies 
(ESCOs), may influence the final decision on exactly what is installed.   


1.2 Distribution Chain 
The commercial lighting sector, shown below in Figure 1, illustrates several paths to market.  
Path to market varies based on technology and purchase events.  For mature technologies, such 
as GSFL and High Intensity Discharge (HID), major manufacturers (GE, Osram Sylvania, 
Philips) control the bulk of the market. For emerging technologies such as light emitting diode 
(LEDs) the market is still fragmented and evolving quickly, but consolidation is expected as the 
technology matures. In addition to the channels contained in Figure 1, LEDs are often integrated 
with fixtures and sold through fixture manufacturers. Further down the distribution channels 
leads to a more fragmented market with more players at each stage. All of whom have their own 
priorities and motivations. 


Figure 1: Lighting Market Channels and Stakeholders 


 
Notes: Figure from Navigant (2014). 
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Manufacturers: Being the first step in any distribution channel gives the manufacturers 
enormous power to influence the rest of the market. They are focused on producing the lamps in 
a profitable manner to maintain their margins and also to push lamps through the distribution 
channels to avoid the build-up of inventory and associated working capital investment at their 
plants. The major lamp manufacturers prefer to sell direct to distributors and major retailers. 
Manufacturers often try to incentivize distributors to move higher margin items to help increase 
their profits.  For GSFL, the majority of sales are negotiated between the manufacturer and 
distributors.  Major retailers also have deals with the large manufacturers, but the product will 
often still flow through distributors, who, in such situations, may receive a fixed mark-up on the 
product.  Very rarely, large end-users can work directly with a manufacturer.  This market 
structure argues for an upstream approach for market intervention. 


Distributors: The distributors are by far the most important step in the chain after the 
manufacturers because they usually “touch” the lamps regardless of the purchase event or who 
influenced the purchase decision. Distributors have a unique role in that they are the only market 
actor capable of holding large inventory across the market. They will often employ a regional 
hub and spoke model with a central warehouse that moves product to branches and directly to 
customers. The branch footprint enables direct interaction with customers (typically contractors) 
and affords the ability to gain local market knowledge and influence customer decisions. This 
local knowledge is important for individual distributors to differentiate themselves within the 
market. There are low barriers to entry in distribution—ultimately, distributors are 
“middlemen”—and brand loyalty among distributors’ customers is low, which tends to lead to 
price competition. Beyond the physical distribution of the product, distributors also serve as a 
“bank” of sorts for the working capital invested in the inventory. Therefore, minimizing the time 
between paying for the product and getting paid by their customers for selling it is paramount to 
their financial success. Distributors are challenged to continually optimize the balance between 
having the products their customers want in stock and not having excess inventory to maximize 
profitability.  


Energy Service Companies: The term ESCO is inconsistently applied to various businesses in 
the commercial lighting sector.  We use it here to mean a company focused on retrofit activities, 
selling energy savings as a key value proposition and typically through the use of some 
contractual credit arrangement. Their projects typically involve energy efficiency programs and 
ESCOS are motivated to save the most energy for their investment. They will usually work with 
distributors to move the lamps so they don’t have the inventory or distribution fleet expenses. 
They will often either perform the installation or work with contractors who provide the labor to 
complete the retrofit.  


Retailers: Big box retailers such as Home Depot or Lowe’s primarily serve the maintenance 
market.  For GSFL, roughly half of sales are to contractors and half to end-users (namely, 
homeowners). Similar to the distributors they are concerned with minimizing inventory and also 
moving volume through as quickly as possible to boost profitability.  Large retailers typically 
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negotiate directly with the manufacturers at the corporate level, leveraging their scale to obtain 
better prices. For commercial sector products, retailers do little to upsell.  They sell, for instance, 
a negligible share of reduced-wattage T8 lamps.  Their influence on downstream customers is 
limited largely to what is offered on their shelves.  


Contractors: Contractors are often the market actors who actually make decisions about which 
lamps are purchased and installed, particularly in maintenance situations. Building owners or 
management firms often contract out for the maintenance of the building.  Contractors will 
generally buy lamps from retailers or distributors and will pass along any price disruptions to the 
customer. Most contractors make their money on their labor, not on the small mark-up they 
apply to the product—so they have little incentive to push higher priced products in maintenance 
situations. When the customer is a small business owner, contractors can influence the decision 
significantly because they are often viewed as the expert by the building owner/operator.  


Building Owners & Operators: These ‘end-users’ constitute the demand side of the equation; 
they ultimately have the authority to make the decision about what lamp type to purchase.  
Larger businesses or buildings often either have in-house staff dedicated to maintenance or will 
subcontract maintenance to a lighting contractor.  More sophisticated building operators 
(typically larger organizations or buildings) or large spaces will group replace lamps rather than 
spot replace lamps—to save on maintenance costs (as noted above) and ensure even lighting in a 
space.  


For small businesses and buildings, the owner or lessee with lighting responsibility, will often 
have a service contract with a lighting maintenance contractor. The contractor makes scheduled 
site visits and is available as needed to replace failed lamps.  Smaller contractors and mom-and-
pop business owners are the most likely actors to utilize a DIY retailer for commercial lighting 
applications. 


1.3 Technology Mix 
DOE lighting standards announced in 2009 were expected to eliminate the manufacture of T12 
lamps in July 2012, but manufacturers were able to produce T12 lamps that met the standard.  
Additionally, high Color Rendering Index (CRI) T12s are exempt from the standard, providing a 
loophole for T12s to remain on the market. Consequently, the market share of these products and 
their effect on T12 retrofits was unclear before BPA conducted their extensive lighting market 
characterization.   


Figure 2 contains a breakdown of distributor linear fluorescent lamp sales data and indicates that 
the previously mentioned T12s are not having a significant influence on sales and are phasing 
out. Several distributors also noted that they would discontinue stocking and phased out T12s. 
Sales data indicates that the transition from T12s to T8s is continuing and also that eight-foot 
lamp sales are falling dramatically. Four-foot T8s are expected to account for more than eighty 
percent of sales in 2013, while eight-foot T8s account for less than one percent.  Surprisingly, 
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four-foot T8 800 series lamps were more common than the standard 700 series, which were 
given a two-year exemption by DOE. These four-foot T8 700 series lamps will no longer be 
compliant in July 2014. 


 


Figure 2: Breakdown of Distributor Sales by Linear Fluorescent Lamp Type 


 
Notes: Figure from Navigant (2014). 


Figure 3 illustrates that the majority of four-foot T8 lamp sales are of the 32-watt variety. 
Reduced-wattage lamps currently account for less than twenty-percent of distributor sales.   


Figure 3: Breakdown of Four Foot T8 Distributor Sales 
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Notes: Figure from Navigant (2014). 


As expected, sales data for linear fluorescent ballasts mirrors that for lamps with T8s accounting 
for the vast majority of sales. While the data shows high-efficiency ballasts as making up the 
majority of T8 ballast sales, this should be interpreted with caution because many market actors 
call any electronic ballast a “high-efficiency” ballast. While a still small part of the overall 
market, sales of T5 ballasts exhibited significant growth from 2011 to 2012. T5 lamp sales didn’t 
have the same trends and remained constant from 2011 to 2012.  This suggests the first 
generation of T5 ballasts are beginning to fail, leading to an uptick in replacement ballasts. 


Figure 4: Breakdown of Distributor Sales by Linear Fluorescent Ballast Type 


 
Notes: Figure from Navigant (2014). 


LED systems have shown tremendous growth in all market actors reported that they expected 
this to continue over the next several years. The majority of reported sales are reflector LEDs 
that account for eighty percent of sales followed by A-Types with twelve percent of sales.  
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Figure 5: LED Sales in Thousands of Units 


 
Notes: Figure from Navigant (2014). 


In addition to a large percentage growth in LED sales, distributors noted that the LED market is 
still extremely fragmented with new market entrants still rushing in. Partly as a consequence of 
the fragmentation, internet retail distributors expected internet retail to grow as a channel for 
LEDs.  The diversity of LED applications makes standardization difficult, which in turn 
mitigates the would-be advantages of mass production.  Therefore, smaller players and foreign 
manufacturers will be better able to compete as the market emerges: these players are more 
likely to rely on the internet channel as a means of low-cost distribution. 


Unlike LEDs, HID systems are declining in use.  Mercury vapor lamps are nearly gone from the 
market, with the mercury vapor ballast ban from several years ago driving the decline.  High 
pressure sodium lamps have experienced a steady decline both in absolute terms and as a share 
of the market. Metal halide lamps are also declining in absolute terms but growing as a share of 
the HID lamp category.   


Table 1: HID Market Share 
Type 2010 


Market 
Share (%) 


2011 Market 
Share (%) 


2012 
Market 


Share (%) 


Expected Decrease 
in 2013 Sales (%) 


Metal Halide 69 76 78 42 
High Pressure 


Sodium 
30 23 21 22 


Mercury Vapor 2 2 1 13 
Notes: Data from Navigant (2014). Share may not sum to one hundred percent due to rounding 
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2 Baseline Model Overview 
In contrast to other approaches, the BPA model is appropriate for the task of modeling reduced-
wattage T8 lamps because it models the entire lighting market (as opposed to a simple 
extrapolation of reduced-wattage T8 lamps in isolation).  This is important because in the 
lighting market, particularly the non-residential sector, many different technologies “compete” 
for selection by the consumer at any given time.  The model is also capable of accounting for 
significant changes in the marketplace, with the rapid growth of Light Emitting Diodes (LEDs) 
being the most prominent change. The dynamic cost and performance characteristics of one 
technology (i.e., LEDs, etc.) affect the likelihood of a consumer choosing one system over 
another (both in the real world and in the model).  At its core, the BPA model evaluates this 
consumer decision making based on cost and performance specifications. 


2.1 Model Structure 
Sectors analyzed. The model investigates four sectors (residential, commercial, industrial, and 
outdoor). Reduced-wattage T8s are found almost entirely in the commercial and industrial 
sectors.  


Lighting drivers. In each sector, the model examines four different components of the annual 
lighting market:  


1. New construction: units added to the market due to new construction growth  
2. Retrofits: installations to replace existing lamps, ballasts, or fixtures retired during 


renovation or remodeling  
3. Lamp replacements: installations to replace lamps that reach their end of life 
4. Ballast replacements: installations to replace ballasts that reach their end of life 


Submarkets. Within each sector, five different submarkets, or groups of technologies suited for 
similar applications, are analyzed independently. Table 2 shows the specific lighting 
technologies that “compete” within each submarket, as analyzed in the model.  Not all 
submarkets are assumed to be active in all sectors.  For example, there is a very limited role of 
high intensity discharge lamps in the residential sector. 
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Table 2: Lamp Submarket Groupings 


Submarket Group Lighting Products in Submarket 


General Service - Medium Screw Base Incandescent, Halogen, CFL, LED 


Directional  Incandescent, Halogen, CFL, LED 


Linear Fluorescent T12, T8 (32W, 28W, 25W), T5, LED 


High Intensity Discharge 
Mercury Vapor, High Pressure Sodium, 
Metal Halide, LED 


Miscellaneous Others 


       Note: Data from BPA 2014 


2.2 Model Operation 
Initial installed stock.  The model is initialized with a 2010 lighting inventory (or total installed 
stock in 2010) in the Northwest. The Northwest stock was developed by scaling the lighting 
inventory developed by DOE in the 2010 U.S. Lighting Market Characterization to the 
Northwest region based on the ratio of floor space in the Northwest compared to the country as a 
whole (DOE 2010). T12 and T8 lamp quantities were modified to align with distributor sales 
data collected from the BPA lighting market characterization study (BPA 2014), as well as the 
Commercial Building Stock Assessment (CBSA) (NEEA 2009). 


This installed base is then converted to installed lumen-hours by incorporating the average lamp 
wattage, efficacy, and operating hours. Lumen-hours are simply the service provided by lamps—
that is, they provide lumens over time.  The lumen-hour is a useful unit of analysis for the 
lighting market because it accommodates the longer product lifetimes and higher efficiencies 
entering the market due to the emergence of LEDs as well as new federal lighting standards. 


Annual market. The model then generates an annual market through 2035 and predicts market 
share based on consumer purchasing decisions. The annual market is determined by calculating 
the demand in lumen-hours for each sector and submarket group.  Market demand is driven by 
the four events listed above: new construction, retrofit, ballast replacement, and lamp 
replacement.  To portray the new construction market, the model uses the residential and 
commercial sector forecast from the Sixth Northwest Conservation and Electric Power Plan 
(Sixth Plan) (Northwest Power and Conservation Council 2010). The building renovation or 
fixture replacement rate is assumed to be the average lighting turnover rate assumed in the Sixth 
Plan, while the lamps and ballasts are replaced based on their operating hours and rate lifetime.  


Competition.  The next step is to “compete”—within in each sector and each submarket—a set 
of technologies against one another for the available market that was generated as discussed 
above. In other words, the next step is estimate the market share of lamps and ballasts sales in 
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each submarket. To model the market share allocated to each technology, three different factors 
are considered:  


 An econometrics model that accounts for different economic factors such as purchase 
cost and annual maintenance cost 


 A technology acceptance factor that uses historical data to calibrate market share 


 A technology diffusion curve to consider how prevalent a technology is in the market 


The resulting market share distribution is then applied to the total available market to yield the 
total lumens shipped per technology.  


The model recalculates the next year’s installed base by applying the turnover rates. Figure 
6Error! Reference source not found. summarizes the overall lighting model structure: 


Figure 6: Lighting Model Structure 


 
Source: BPA 2014 


Scenarios.  The lighting model has both a “frozen efficiency” and a “technology shift” scenario. 
Under the “frozen efficiency” scenario, which is more conservative in terms of market 
improvement, the technology market shares are essentially fixed; under the “technology shift” 
scenario, they can vary. Following discussions with NEEA staff, Cadeo decided to use the 
technology shift scenario as the baseline scenario because it represented the best estimate of the 
underlying dynamics in the lighting market. 


Removing programmatic sales from the historical data and forecast. The only historical 
sales data in the region (from the BPA report) included all sales irrespective of whether they 
were driven by utility programs. To model the market without utility intervention, Cadeo needed 
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to estimate and remove from historical sales, the number of RWT8 lamps attributable to utility 
programs. There is no complete data on the number of RWT8 lamps that flow through utility 
programs; the best option was to approximate this volume based on a variety of sources. 


First, the team queried a large sample (2,500+) of lighting projects conducted through BPA 
Option 1 programs between 2012 and 2013. Cadeo calculated the number of 32W, 28W, and 
25W lamps sold during those jobs (which included many other types of lighting technologies).   


This number then had to be annualized and scaled up to the region. The total energy savings 
from the sample of lighting jobs was 8.1 aMW. From its work with BPA, Cadeo also knew the 
total annual lighting energy savings generated through all regional commercial lighting programs 
(49.9 aMW in 2012). Using the ratio of the BPA sample savings to the total regional savings 
(8.1/49.9), Cadeo scaled up the total shipments of the three T8 lamp types. This method, of 
course, requires the assumption that the sample of BPA program data was representative with 
respect to technology mix of all regional commercial lighting programs in aggregate.  


Table 1 shows the number of reduced-wattage lamps incentivized through utility-driven lighting 
projects in the Northwest in 2012. For comparison, 1.7 million reduced-wattage lamps were sold 
in total that year. Cadeo then shifted these lamps to the 32-watt category in the model to remove 
the effect of the programs:  


Table 3: Lamps Sales Due to Regional Programs 
Lamp Wattage Number of Lamps 
28 Watt 331,737 
25 Watt 28,691 
Total  360,428 


2.3 Key Assumptions 
Several key assumptions were made about inputs to the model to update it for NEEA’s needs and 
to ensure that the model is using the most up-to-date data:  


1) LED cost and efficacy data came from DOE’s Solid State Lighting Multiyear Program 
Plan (DOE 2011). Lifetime projection data comes from DOE’s Energy Savings Potential 
of Solid State Lighting in General Illumination Applications (DOE 2012).  


2) The T8 lamp category in the model was disaggregated into 32 watt, 28 watt, and 25 watt 
lamps (shown in Table 4) based on regional distributor sales data from 2010-2012 that 
was collected in the aforementioned BPA Lighting Market Characterization study.  


3) Prices for the T8 lamps, also shown in Table 4, are meant to reflect representative costs to 
the final end-users of the lamps and are based on information provided by NEEA. 
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Table 4: T8 Lamp Market Share and Prices 


Lamp Wattage (W) T8 Market Share (%) Price ($)  
32  82 4.11 
28  14 5.77 
25 4 5.70 


      Notes: Data from BPA 2014 and Cadeo research 
 


4) Based on manufacturer and lighting contractor interviews, as well as other secondary 
research, Cadeo identified a reluctance in some portions of the market to install RWT8 
lamps.  One concern relates to their performance in cold environments, or near HVAC 
vents, where they can be susceptible to striation (due to the krypton gas), causing 
customer call backs. Another concern, particularly with 25W lamps, relates to their 
ability to perform in dimming applications.  To account for these non-economic concerns 
and the pre-disposition most contractors have to replace lamps “like-for-like” in the 
maintenance market, Cadeo set the “lamp acceptance factor” at 30% for 28 watt T8s and 
5% for 25 watt T8s.  The lamp acceptance factor is an input that constrains the diffusion 
of a given technology based on non-economic factors. This acceptance factor increases 
by 1% per year for the 28 watt and 25 watt categories to account for the assumption that 
the market would naturally become more comfortable with them over time. 


2.4 Baseline Forecast Results 
Figure 7 and Table 5 below illustrate projected sales by count as well as by share of the T8 lamp 
market in the region, as forecast in the model. 


Figure 7: T8 Lamp Sales 
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Table 5: Share of T8 Lamp Sales by Wattage 
  2011 2016 2021 2026 2031 2035 
32 watt 86% 80% 79% 76% 72% 68% 
28 watt 12% 15% 15% 16% 18% 20% 


25 watt 2% 5% 6% 8% 10% 12% 
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3 Additional Research Opportunities  
Due to the rapid growth of LEDs and lingering uncertainty regarding the effects of DOE’s 
federal minimum standards for general service fluorescent lamps, areas for additional research 
and analysis exist:  


1) Currently, there is little understanding of what drives or influences the “demand-side” 
(e.g. building owners, maintenance firms), particularly with respect to the maintenance 
market and how choices on lighting systems are made. Deeper knowledge about this 
demand-side decision making process will assist in program design and evaluation as 
well as boost overall program effectiveness by allowing more targeted messaging efforts.    


2) LEDs will have a significant impact on the commercial lighting market in the next five 
years, but the evolving marketplace remained extremely fragmented and ill-defined.  A 
study of the LED market supply chain, which is likely significantly different than the 
GSFL market, would provide valuable insights into how programs and NEEA could 
influence this market.  It would also provide insights to how NEEA and others can work 
to control quality issues. 


3) Distributors reported that other channels including internet could account for up to ten 
percent of sales. The online channel was particularly strong for LEDs, and given the 
growth of LEDs, further investigation of the online channel could strengthen the analysis.  
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Executive Summary 
 
The Northwest Energy Efficiency Alliance (NEEA) engaged Cadmus to determine the 2014 
energy savings for NEEA’s Commercial Real Estate (CRE) Initiative.1 Since 2007, NEEA has 
offered the initiative to encourage the Northwest’s commercial real estate market to adopt 
Strategic Energy Management (SEM) practices to reduce energy use. SEM is a holistic approach 
to managing energy that involves efficient equipment and behavioral activities and requires 
engagement from building staff at all levels. NEEA provides technical advice and training to 
ensure that building managers have the knowledge and tools they need to track and measure 
energy consumption. For the CRE Initiative, NEEA defines SEM as: 
 


1. Adoption of a management-approved energy performance improvement goal at the firm, 
portfolio, and/or building level;  


2. Documented planned activities to achieve the goal; 
3. Allocation of resources (staff and training, capital, or both) toward the goal; 
4. Implementation of planned activities;  
5. Regular management review of progress achieved toward energy performance goal and 


effectiveness of SEM practices. 
 
NEEA’s CRE SEM initiative offers two paths of participation: the Market Partners Program 
(MPP), which employs an organizational coaching process to integrate SEM into a company’s 
business practices, and office energy efficiency competitions that engage the target market to 
adopt SEM practices.  
 
Research Objectives 
 
NEEA’s objectives for this study were to determine the electricity and gas savings achieved by 
the MPP and OC cohorts during the 2014 program year, which ran from October 2013 through 
September 2014.  
 
Key Findings 
 
The OC cohort saved 0.772 aMW during 2014, equivalent to 4.09% of building consumption. 
The MPP cohort saved 0.611 aMW during 2014 equivalent to 5.54% of building consumption. 
Both results were significant at the 90% level with 10% precision. The cohorts had higher 
electricity savings in 2014 than in 2013 (Cadmus, 2014) and similar savings to 2012 (Itron, 
2014).  
 
The 2013 electric savings for both cohorts could be lower due to the absence of data for October, 
November, and December 2013 at the time of analysis. These months have high energy use for 
heating, and therefore have high savings potential for buildings with electric heating that 
implemented HVAC measures or actions. Beginning with the 2014 program year, NEEA 
adjusted the savings validation period to run from October through September so that an entire 


                                                 
1 The geographic footprint encompassed by the NEEA region includes the States of Idaho, Montana, Oregon, and 
Washington.  
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year of post-program data can be included in the model to more accurately reflect savings for 
weather-sensitive activities.  
 
Additionally, in 2013 NEEA invested more time up front than it had in previous program years 
in an effort to help cohort building managers establish an implementation plan. Consequently, 
cohort buildings did not implement energy-efficiency projects until later in the year, so there 
may not have been enough months of data to capture energy savings from these projects. 
NEEA’s documentation showed that building managers planned to implement more energy-
saving activities during the 2013 program than in previous years; however, the majority of these 
activities did not begin until late 2013 or were planned for 2014. Therefore, the 2014 program 
year savings likely capture the savings from the activities planned in 2013, but implemented 
during late 2013 and 2014. 
 
Neither cohort achieved any gas savings. Cadmus reviewed the measure list for the MPP and OC 
cohorts and found that the MPP cohort only implemented two gas measures in 2014 and the OC 
cohort only implemented six gas measures in 2014. 
 
Conclusions and Recommendations 
 
Cadmus offers the following conclusions based on the energy savings findings. 


 
• NEEA’s CRE SEM Initiative achieved electricity savings in three consecutive 


years. The CRE SEM cohorts have achieved between 2% to 6% annual savings in 2012 
through 2014.  


 
• NEEA’s CRE SEM Initiative achieved gas savings in 2013, but not in 2014. The 


CRE SEM cohorts achieved 7% to 8% annual savings in 2013, however, did not achieve 
measurable savings in 2014. Cadmus reviewed the measure list for the MPP and OC 
cohorts and found that the MPP cohort only implemented two gas measures in 2014 and 
the OC cohort only implemented six gas measures in 2014. 


 
Cadmus continues to recommend that NEEA collect occupancy data from participants and 
billing and occupancy data from a representative control group for these types of programs in the 
future.2 These data could explain any changes in energy consumption that currently available 
data cannot explain, and they may support an in-depth analysis of savings trends. 


 


                                                 
2 NEEA and Cadmus are currently working with utilities in the region to collect billing data from a representative 
control group. In addition, NEEA is working with participants to collect occupancy data more frequently. 







 


Cadmus - 4 - 


1 Introduction 
 
Through the CRE Initiative, offered since 2007, NEEA encourages the Northwest’s commercial 
real estate market to adopt SEM practices to reduce energy use in this sector. SEM is a holistic 
approach to managing energy use that includes both efficient equipment and behavioral activities 
and requires engagement from building staff at all levels, from the executives to the building 
managers and building tenants. NEEA provides technical advice and training to CRE cohorts to 
ensure that building managers have the knowledge and tools needed to track and measure energy 
consumption. For the CRE Initiative, NEEA defines SEM as: 
 


1. Adoption of a management-approved energy performance improvement goal at the firm, 
portfolio, and/or building level;  


2. Documented planned activities to achieve the goal;  
3. Allocation of resources (staff and training, capital, or both) toward the goal;  
4. Implementation of planned activities;  
5. Regular management review of progress achieved toward energy performance goal and 


effectiveness of SEM practices. 
 
The NEEA CRE Initiative uses a variety of formats to promote SEM practices. These include:  
 


• The Market Partners Program (MPP). NEEA engages leading Northwest commercial 
real estate firms to adopt SEM practices through an organizational coaching process, with 
the goal of making SEM an integral part of how this target market does business. Firms 
engage with the MPP for several years. NEEA describes this group as the MPP cohort. 
 


• Commercial office efficiency competitions. Office competitions engage firms, 
managers, and operators of buildings in the target market to adopt components of SEM. 
These practices include operations and maintenance best practices, benchmarking, goal 
setting, energy management action planning, and reporting on results. Competitions, 
delivered in partnership with market allies such as Building Owners and Managers 
Association (BOMA), result in significant energy savings for the region. Past 
competitions included Portland’s Office Energy Showdown, Carbon4Square and Seattle’s 
Kilowatt Crackdown. The 2014 competitions were Kilowatt Crackdown in Boise, 
Portland, and Seattle. NEEA describes this group as the Office Competition (OC) cohort. 
 


• Industry education and training. The initiative builds analytic skills and operating 
knowledge of the competitive advantage of energy efficiency through professional 
seminars and workshops delivered by market allies.  


 
• Additional marketing communications. NEEA provides case studies, analytic tools, 


and templates that equip building owners and managers with the tools to achieve 
increased market value through energy efficiency.  


 
Note that the MPP is primarily an organizational (firm) level adoption and the office 
competitions engage (with staff) at the individual office building level. Some MPP firms manage 
buildings that participated in the office competitions, so there is some overlap between the two 
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cohorts. In these cases, Cadmus included these buildings as part of the MPP cohort because the 
MPP engages with firms for a longer time; therefore, these buildings may better reflect savings 
and SEM adoption levels for the MPP cohort than the OC cohort. 
 
1.1 Study Objectives 
 
NEEA’s objective for this study was to determine the 2014 electricity and gas savings for the 
MPP and OC cohorts. To quantify the electricity and gas savings, Cadmus collected billing data 
and weather data and incorporated these into regression models.  
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2 Methodology 
 
Cadmus estimated the overall electricity and gas savings achieved by the cohorts during 2014 
using a billing analysis. This methodology is appropriate because the CRE Initiative affects a 
variety of end uses. Cadmus first prepared the data for analysis, then conducted a regression 
analysis of energy use intensity (EUI) to estimate energy savings per square foot of floor space. 
Finally, Cadmus used the coefficient estimates from the regression analysis results to calculate 
2014 savings. 
 
2.1 Preparing Data  
 
NEEA provided Cadmus with billing data for 40 MPP buildings and 70 OC buildings. Ten 
buildings were in both programs, and Cadmus included them in the MPP energy-savings 
analysis, reducing the number of buildings in the OC analysis to 60.  
 
To prepare the data, Cadmus first assessed the completeness of data available during the October 
2012 to September 2014 baseline and evaluation periods for each electric and gas meter for each 
building. The team determined that billing data was missing for some months in the evaluation 
period, and it worked with NEEA and its implementer to obtain the missing data. 
 
Cadmus reviewed the billing meter types to determine which meters to include in the analysis. 
Some buildings had separately metered photovoltaic (PV) systems that were not installed as part 
of the building’s participation in NEEA’s program, so Cadmus calculated the total building 
electricity use by adding the electricity produced by the PV system to the electric billing data. 
Some buildings separately metered the energy consumed for hot water or geothermal heating 
systems. Cadmus converted these data to therms, and then added them to the gas billing data to 
calculate total gas consumption and capture any energy savings from these systems. 
 
Next, Cadmus reviewed each building’s energy consumption data for outliers or other suspect 
readings. The team then adjusted the billing periods to calendar months to have comparable data 
across buildings and for different meters of the same building.  
 
Cadmus downloaded weather data corresponding to the location of each building. The team 
calculated base 65 heating degree days (HDDs) and cooling degree days (CDDs) for each 
calendar month, then merged the weather data with the electric and gas consumption data. 
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2.2 Estimating Program Year 2014 Energy Savings 
 
The regression analysis for the 2014 program year energy savings used the same approach as for 
the 2013 program year energy savings. The analysis included billing data from October 2012 
through September 2014.3 The baseline period was October 2012 through September 2013; the 
program period was October 2013 through September 2014. 
 
Cadmus specified an EUI fixed-effects model to estimate MPP and OC savings. In a fixed-
effects model, each building in each month is taken to have specific characteristics unique to that 
building, which are estimated separately from the other explanatory variables. In this way, any 
characteristics of a particular building (size, occupancy, insulation, etc.) are controlled for. The 
model is specified as follows: 
 


kWhit = β1HDDit + β2CDDit + γPost(1)it + µim + εit 
 


where:  
 


kWhit = Electricity use per square foot of floor space in building ‘i’ in 
month ‘t’ 


 
HDDit = Heating degree days for building ‘i’ in month ‘t’ 


 
CDDit = Cooling degree days for building ‘i’ in month ‘t’ 


 
γ =  Electricity savings per square foot of floor space per month  


 
Post(1)it = An indicator for building ‘i’ that month ‘t’ is in the program period  


 
µim = Building month fixed effect, where m=1, 2, …, 11,12. This is the 


energy use for building ‘i’ specific to a particular month after 
controlling for HDDs and CDDs. These unobservable effects are 
analogous to building fixed effects, except they are specific to a 
building and month instead of just to a building 


 
 εit = Random error term for building ‘i’ in month ‘t’  


 
Note that for estimating gas savings, Cadmus used the same model specification but with the 
exclusion of CDDs because gas is not used for cooling and therefore not dependent on CDD. To 
estimate this model, Cadmus formed a 12-month difference by subtracting kWh per square foot 
from a month in 2013 from the kWh per square foot in that same month in 2014.4 


                                                 
3 Due to NEEA’s need to report energy savings in April of each year, the energy savings in previous program years 
have relied on data from January through September. Starting with the 2014 program year, the savings validation  
period runs from October through September so that an entire year of test period data can be included in the model 
to more accurately reflect savings for weather-sensitive activities. 
4 We excluded months in the baseline period that did not have a preceding month in the evaluation year, or vice 
versa.  
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The current EUI is: 
 


kWhit = β1HDDit + β2CDDit + γPost(1)it + µim + εit 
 
The EUI 12 months ago is: 
 


kWhi(t-12) = β1HDDi(t-12) + β2CDDi(t-12) + γPost(1)i(t-12) + µim + εi(t-12) 
 
The difference between the current energy use and that from 12 months ago is: 
 
kWhit - kWhi(t-12) = (β1HDDit + β2CDDit + γPost(1)it + µim + εit ) – (β1HDDi(t-12) + β2CDDi(t-12) + 


γPost(1)i(t-12) + µim + εi(t-12)) 
 
Expressing the differences using deltas (∆) results in the following equation: 
 


∆kWhit,t-12 = β1∆HDDit,t-12 + β2∆CDDit,t-12 + γ∆Post(1)it,t-12 + ∆εit,t-12 
 
Note that in the difference model, the building-month specific effects drop out. If the analysis 
sample is limited to the 2014 evaluation period and 12 months of post period, the ∆Post(1)it,t-12 = 
1 for all periods in the evaluation year and becomes the model intercept. The coefficient γ is the 
average savings per square foot per month.  
 
Cadmus estimated the model by Ordinary Least Squares, and the standard errors are Huber-
White robust standard errors clustered on buildings. 
 
The advantage of estimating a difference model is that it controls for unobservable effects 
specific to a building and month (e.g., July consumption of building A is large every year for 
reasons that we cannot observe). The approach used in the 2012 evaluation controlled for 
building-specific effects (e.g., building B has a small average monthly consumption) separately 
from month-specific effects (e.g., all buildings tend to use more energy in December), but it did 
not control for monthly effects specific to buildings. The difference model should result in a 
more precise estimate of savings than a levels model with reduced bias.5  
 
The regression model does not include occupancy data because such data are not available at 
monthly intervals. The fixed-effects model captures variation specific to each building and 
estimates a fixed (time independent) effect specific to the building. Including occupancy for a 
single point in time would be redundant, as the fixed-effects coefficient estimate captures the 
relative difference in occupancy between buildings. Data on occupancy that varied over time 
would be useful in the model if NEEA is able to collect that data in the future.  
                                                 
5 Bias in the estimate of γ would arise in the levels (but not difference) model if Post(1)it and µim were correlated. 
The unavailability of energy use data for a building during certain months of the program period could generate such 
correlation and thus bias. For example, if energy use during months with the highest consumption was missing, the 
missing data would confound the savings estimate (the low average consumption during the program would reflect 
the unavailability of data for certain months, instead of reflecting savings) and would result in an estimate of γ that 
was biased downward (reflecting higher estimated savings than the true savings).  







 


Cadmus - 9 - 


 
Cadmus used the model to estimate average monthly energy savings per square foot using 
October 2013 through September 2014 data. The team calculated the annual energy savings per 
square foot by multiplying the average monthly savings by 12 months. The team then calculated 
the total 2014 savings for the buildings included in the analysis by multiplying the annual energy 
savings per square foot by the total square feet corresponding to those buildings. 
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3 Findings 
 
Cadmus estimated the overall electricity and gas savings achieved by the cohorts during program 
year 2014.  
 
3.1 2014 Electricity Savings Results 
 
Cadmus included 60 buildings in the OC analysis and 40 buildings in the MPP analysis. The OC 
buildings saved an average 0.055 kWh per square foot per month, resulting in 0.772 aMW of 
savings during 2014. This was equivalent to 4.1% of building consumption. The MPP buildings 
saved an average 0.081 kWh per square foot per month, resulting in 0.611 aMW of savings 
during 2014. This was equivalent to 5.5% of building consumption. The OC results were 
significant at the 90% confidence level with 10% precision; the MPP results were significant at 
the 80% confidence level with 20% precision. Table 1 shows the 2014 electric savings by cohort. 
 


Table 1. Electric Savings in the 2014 Program Year 


Cohort 
Number and 
Square Feet 
of Buildings 


Avg. Monthly 
Savings (kWh 


per square foot) 


Total 
Savings 
(aMW)* 


90% Confidence 
Interval Bounds (aMW) Percentage 


Savings Lower Upper 
Office 
Competition 


60 
10,318,655 0.055 0.772 0.393 1.151 4.1% 


Market Partners 
Program 


40 
5,494,993 0.081 0.611 -0.103 1.325 5.5% 


* The total reported savings are incremental to 2014 (energy savings that may have occurred in previous years are 
not included).  


 
Table 2 shows both cohorts achieved higher savings in 2014 than in 2013 (Cadmus, 2015), and 
achieved similar savings to 2012 (Itron, 2014).  
 


Table 2. Electric Savings for the CRE Cohorts from 2012 through 2014 


Cohort 2012 Electric Savings 
(% of Consumption) 


2013 Electric Savings 
(% of Consumption) 


2014 Electric Savings 
(% of Consumption) 


Office Competition 5.9% 1.8% 4.1% 
Market Partners Program 5.2% 3.8% 5.5% 


 
The 2013 savings for both cohorts could be lower due to the absence of data for October, 
November, and December 2013 at the time of analysis. These months have high energy use for 
heating, and therefore have high savings potential for buildings with electric heating that 
implemented HVAC measures or actions. Beginning with the 2014 program year, NEEA 
adjusted the savings validation period to run from October through September so that an entire 
year of post-program data can be included in the model to more accurately reflect savings for 
weather-sensitive activities. 
 
Additionally, in 2013 NEEA invested more time up front than it had in previous program years 
in an effort to help cohort building managers establish an implementation plan. Consequently, 
cohort buildings did not implement energy-efficiency projects until later in the year, so there 
may not have been enough months of data to capture energy savings from these projects. 
NEEA’s documentation showed that building managers planned to implement more energy-
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saving activities during the 2013 program than in previous years; however, the majority of these 
activities did not begin until late 2013 or were planned for 2014. Therefore, the 2014 program 
year savings likely capture the savings from the activities planned in 2013, but implemented 
during late 2013 and 2014. 
 
Cadmus also analyzed 2014 electricity savings separately for OC buildings in Seattle, Boise, and 
Portland/Vancouver. Table 3 shows the electric savings for the three cities. Seattle buildings 
achieved 4.3% savings, Portland/Vancouver buildings achieved 4.2% savings, and Boise 
buildings achieved 4.7% savings. All results were significant at 90% confidence and 10% 
precision. 
 


Table 3. Office Competition Electricity Savings in 2014 by City 


City 
Number 


of 
Buildings 


Avg. Monthly 
Savings (kWh 


per sq. ft.) 


Total 
Size (sq. 


ft.) 


Total 
Savings 
(aMW)* 


90% CI 
Lower 
Bound 


90% CI 
Upper 
Bound 


Percentage 
Savings 


Seattle 6 0.0691 2,586,724 0.24 0.05 0.44 4.3% 
Portland/ 
Vancouver 22 0.0565 5,178,265 0.40 0.04 0.76 4.2% 


Boise 32 0.0492 2,553,666 0.17 0.05 0.29 4.7% 
* The total reported savings are incremental to 2014 (energy savings that may have occurred in previous years are 
not included). 


 
3.2 2014 Gas Savings Results 
 
Cadmus included 37 buildings in the OC analysis and 31 buildings in the MPP analysis. Neither 
cohort achieved gas savings in 2014. Cadmus tried many different model specifications to 
determine gas savings, but no models showed gas savings. Cadmus also analyzed 2014 gas 
savings separately for OC buildings in Seattle, Boise, and Portland/Vancouver and those models 
also showed there were no gas savings. 
 
This could be because very few gas measures were implemented in 2014. Cadmus reviewed the 
measure list for the MPP and OC cohorts and found that the MPP cohort only implemented two 
gas measures in 2014 and the OC cohort only implemented six gas measures in 2014. In 2013, 
the MPP cohort implemented four gas measures and the OC cohort implemented 10 gas 
measures (before October).  
 
The cohorts achieved gas savings in 2013, shown in Table 4. The evaluation of 2012 savings did 
not include natural gas, and the 2014 analysis did not find savings.  
 


Table 4. Gas Savings for the CRE Cohorts in 2013 


Cohort 2013 Gas Savings  
(% of Consumption)* 


Office Competition 7.5% 
Market Partners Program 7.9% 
*Savings are significant at 80% confidence and 20% precision. 
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4 Conclusions and Recommendations 
 
Cadmus offers the following conclusions based on the energy savings findings. 


 
• NEEA’s CRE SEM Initiative achieved electricity savings in three consecutive 


years. The CRE SEM cohorts have achieved between 2% to 6% annual savings in 2012 
through 2014.  


 
• NEEA’s CRE SEM Initiative achieved gas savings in 2013, but not in 2014. The 


CRE SEM cohorts achieved 7% to 8% annual savings in 2013, however, did not achieve 
measurable savings in 2014. Cadmus reviewed the measure list for the MPP and OC 
cohorts and found that the MPP cohort only implemented two gas measures in 2014 and 
the OC cohort only implemented six gas measures in 2014. 


 
Cadmus continues to recommend that NEEA collect occupancy data from participants and 
billing and occupancy data from a representative control group for these types of programs in the 
future.6 These data could explain any changes in energy consumption that currently available 
data cannot explain, and they may support an in-depth analysis of savings trends. 
 


                                                 
6 NEEA and Cadmus are currently working with utilities in the region to collect billing data from a representative 
control group. In addition, NEEA is working with participants to collect occupancy data more frequently. 
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1. EXECUTIVE SUMMARY 


This report presents results from the evaluation of the Reduced Wattage Lamp Replacement 


(RWLR) demonstration project, a market test of the Northwest Energy Efficiency Alliance’s 


(NEEA) initiative to transform the general service fluorescent T8 market and make reduced 


wattage T8s the market standard in the lamp replacement market (referred throughout this report 


as the RWLR program).  


 


1.1 PROJECT DESCRIPTION AND BACKGROUND 


NEEA’s overall objective is to shift the market for T8 linear fluorescent lamps toward reduced 


wattage T8s, so that they become a standard product choice in the T8 market. The RWLR 


program attempts to overcome supply-side and demand-side inertia and cost barriers standing in 


the way of increased adoption of reduced wattage T8s through targeting distributors and 


providing financial incentives, training, and marketing support. The demonstration project tested 


a market shift design in which T8 distributors received incentives for exceeding agreed-upon 


historical baseline sales of reduced wattage T8 lamps. The program specifically focuses on 


transforming the lighting maintenance market.  (defined as lamp purchases due to routine 


maintenance procedures, namely, the replacement of failed lamps and ballasts, and includes both 


spot and group replacement scenarios). 


 


NEEA launched the RWLR demonstration project in November 2013. As of February 2015, a 


total of 118 distributor locations from the first five participating distributors in the Northwest 


were enrolled in the program. 


 


1.2 RESEARCH OBJECTIVES 


NEEA retained Opinion Dynamics to conduct an evaluation of the RWLR demonstration project. 


The core goals of the evaluation were to determine the viability of the program design, assess 


program influence on distributor stocking and sales practices, and assess program ability to 


obtain sufficient sales data to provide a complete picture of the market for general service 


fluorescent lamps. 


Additional research objectives include understanding the barriers and opportunities to wider 


adoption of reduced T8s, as well as understanding lighting trends. 


  


1.3 RESEARCH ACTIVITIES 


Opinion Dynamics conducted interviews with participating distributors, non-participating 


distributors, utility program managers, lighting maintenance contractors, property managers, and 


building operators. The evaluation team also conducted a distributor mystery shopper study, 


comparative state research, and sales data analysis. 


 


1.4 CONCLUSIONS, KEY FINDINGS, AND RECOMMENDATIONS 


Conclusions, summary of key findings supporting those conclusions, and associated 


recommendations are provided below. 
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Conclusion: The RWLR program is a viable and needed effort, given the remaining market 


potential and lack of competing interventions. The program’s focus on the maintenance 


market is particularly relevant.  


 


The evaluation results show that the T8 market is far from transformed. Reduced wattage T8s 


represent a fairly small percentage of sales, and even amid overall declining T8 sales, there is 


considerable potential remaining for reduced wattage T8s to capture market share. The 


interviewed distributors, contractors, property managers, and building operators generally favor 


the technology and consider it to be the best value on the market. LEDs are unlikely to gain 


significant market share for a while due to high prices and lack of experience with the 


technology. The maintenance market presents a particularly good niche for the RWLR program, 


as it is lagging behind the retrofit market in adoption of energy efficient lighting technologies 


and is generally underserved by the utility programs. 


 


Recommendation: Evaluation results support NEEA’s decision to expand the program. Opinion 


Dynamics does not have any additional recommendations related to this topic area. 


 


Conclusion: The RWLR program’s focus on distributors is a good strategy, although 


additional demand-side interventions would be beneficial in transforming the market. 


 


Distributors represent the gateway to expanded sales of reduced wattage T8s in the commercial 


maintenance market and through their contact with customers have a considerable degree of 


influence on end-user and contractor purchasing decisions. Linear lighting purchases were 


sourced almost exclusively through distributors, and distributor recommendations were generally 


trusted and relied on. These findings validate NEEA’s decision to focus the RWLR program on 


distributors. Property managers and building operators frequently make decisions about the types 


of lighting products to purchase and therefore also represent an important target for the program. 


Lighting contractors also exert some influence over customer decisions, although to a much 


lesser extent than distributors. Manufaturers are a source of information for some distributors, 


lighting contractors, property managers, and building operators. In addition to the supply chain 


actors, utilities present a valuable source of lighting information, especially for contractors.  


 


Recommendation: Evaluation results support NEEA’s decision to include manufacturer and 


demand-side interventions in the RWLR program. Opinion Dynamics recommends that NEEA 


considers such outreach mechanisms as trade shows, trade publications, and promotion through 


trade associations, as well as collaboration with utilities’ energy efficiency programs. These 


sources were most frequently mentioned by property managers and building operators, as well 


as by contractors. 


 


Conclusion: The market shift program design is not a viable program strategy.  


 


Baseline approach is difficult to implement due to high variability in sales over time and 


declining overall T8 sales; the cumulative approach to goal achievement can be demoralizing for 


distributors; payment of incentives after goals were met also discouraged distributors from 


applying incentives toward lamp costs due to concern that they would not be reimbursed if they 


did not reach their goal. A viable alternative to this market shift design is paying incentives on a 


per-lamp basis regardless of the historical baseline. The use of this program design in 
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Massachusetts and Vermont resulted in the effective execution and rapid transformation of the 


T8 market.  


 


Recommendation: Evaluation results support NEEA’s decision to shift to the simple per-unit 


incentive program design. A decision to offer additional bonus payments for distributors that 


achieve their market share targets can provide an additional impetus to promote reduced 


wattage T8s. Opinion Dynamics recommends, however, that NEEA collects additional data, 


more specifically, details about end users who purchase discounted lamps, in cases where 


distributors pass incentives along to customers, to be able to assess program net impacts. 


 


Conclusion: Program processes ran smoothly and resulted in high distributor satisfaction 


and praise for the program team. The program was also able to successfully set up and 


execute data collection and acquisition. Data processing systems, however, will greatly 


benefit from additional automation as the program expands.  


 


The RWLR demonstration project achieved great success in developing and maintaining positive 


distributor relationships and high levels of distributor satisfaction. The program implementer was 


able to obtain and process the needed sales data and make data sharing processes easy for 


distributors. Data processes, however, used a fair amount of manual manipulations and Microsoft 


Excel-based formulas, which can potentially slow down the data cleaning and analysis process 


and result in increased error.  


 


Recommendations: Opinion Dynamics recommends that NEEA further automates its data 


processing and quality assurance steps and considers a switch to a more rigorous database tool 


for data tracking than Excel. Should NEEA choose to continue using Excel, Opinion Dynamics 


recommends that NEEA employs new excel functionalities, such as pivot tables and custom 


macros. Additionally, in anticipation of an increase in sales data volume, the evaluation team 


also recommends standardizing data field naming conventions and content across distributors so 


that the data can be easily appended without generating additional data fields or modifying the 


existing ones. Finally, creating an index and a data dictionary will help ensure common 


understanding and transparency and eliminate any confusion or errors. 


 


Conclusion: Sales of reduced wattage T8s relative to the negotiated baseline show limited 


success, likely due to variability in sales over time and the program design. Rising reduced 


wattage T8 sales and interest in the program are encouraging, but a range of barriers 


stands in the way of the program’s success.  


 


Distributor performance against the negotiated baselines was limited to a few high-performing 


months, which resulted in a positive overall shift of 5% from November 2013 to January 2015. 


Not all distributors achieved positive shifts in sales. A mystery shopper study revealed that, in 


general, distributor sales representatives did not attempt to upsell reduced wattage T8s and were 


filling orders as requested by customers. A range of barriers, including initial cost, supply-side 


and demand-side inertia, concerns with lamp performance, and lack of knowledge were the core 


barriers to the technology adoption. These barriers were consistent with those that NEEA 


identified and developed interventions around as part of the RWLR program. 


 


Recommendation: While the per-unit incentive design will help address the initial cost barrier, 


NEEA should continue to seek opportunities to educate distributors, contractors, and end users 
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about reduced wattage T8s and their performance, thus dispelling any misconceptions and 


concerns with the technology and placing the product top-of-mind. 
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2. INTRODUCTION 


This report presents results from the evaluation of the Reduced Wattage Lamp Replacement 


(RWLR) demonstration project, a market test of the Northwest Energy Efficiency Alliance’s 


(NEEA) initiative to transform the general service fluorescent T8 market and make reduced 


wattage T8s the market standard in the lighting maintenance market. Evaluation activities 


included a comprehensive retrospective assessment of the program performance and a 


prospective viability assessment of additional and alternative program interventions. 


 


2.1 PROJECT DESCRIPTION AND BACKGROUND 


NEEA’s overall objective is to shift the market for T8 linear fluorescent lamps toward reduced 


wattage T8s, so that they become a standard product choice in the T8 market. The RWLR 


demonstration project is a market test of a program that attempts to overcome supply-side and 


demand-side inertia and cost barriers standing in the way of increased adoption of reduced 


wattage T8s through targeting distributors and providing financial incentives, training, and 


marketing support. The demonstration project tested a market shift design in which participating 


T8 distributors received incentives for exceeding agreed-upon historical baseline sales of 


reduced wattage T8 lamps. As part of the RWLR demonstration project, NEEA provided 


incentives in the amount of $0.40 per each incremental lamp above baseline. In addition, a bonus 


incentive structure was in place through which NEEA provided an additional $0.10 per 


incremental lamp for sales above 20% of the baseline. Distributors had the latitude to choose 


what to do with NEEA’s incentives, including incentivizing sales staff, investing in marketing, 


and/or passing incentives along to end users. As part of the program, NEEA also provided a few 


stipends for setting up sales data capture and transfer, marketing, and other expenses. Finally, 


NEEA developed a lighting calculator that distributors could use to make a financial case for 


reduced wattage T8s. 


 


The program specifically focuses on transforming the lighting maintenance market. The  


lighting maintenance market is defined as lamp purchases due to routine maintenance 


procedures: namely, the replacement of failed lamps and ballasts, and includes both spot and 


group replacement scenarios. Through the RWLR demonstration project, NEEA attempted to 


accomplish the following core goals: 


 


 To test the upstream market shift program design that focuses on increasing sales of 


reduced wattage T8 linear fluorescent lamps 


 


 To influence the lighting maintenance market 


 


 To test whether it is possible to obtain sales data that provides a complete picture of 


products flowing into the Northwest market for general service fluorescent lamps 


 


As outlined in Figure 1, the RWLR is designed to overcome three main barriers: supply-side 


inertia, demand-side inertia, and cost. Changing federal standards and distributor business 


models naturally aligned with the promotion of the more-expensive and higher-margin efficient 


products were market opportunities that could aid program success. Figure 1 provides the 


program logic model. As can be seen in the model, the short-term intended outcomes include 
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decrease in costs, increased distributor promotion, and increased demand for reduced wattage 


T8s. These short-term outcomes are the focus of the evaluation. However, it is important to note 


that the expected time frame for the short-term outcomes is one to three years, and the RWLR 


demonstration project time frame may not be long enough to see all of those outcomes. 
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Figure 1. RWLR Program Logic Model 


 


 
 
Notes: Program Logic Model Version 6 developed by NEEA.
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The RWLR demonstration project launched in November 2013. At the start of the project, five 


distributors, both local and national, enrolled a total of 89 locations in the Northwest. 


Throughout 2014, additional locations from already participating distributors enrolled in the 


program. In Q1 2015, the program was scaled up for longer-term delivery. As of February 2015, 


a total of 118 distributor locations from the first five participating distributors in the Northwest 


were participating in the program. Additionally, a new distributor joined the program in early 


2015, and negotiations are currently under way with five additional distributors.1 The goal for the 


program in 2015 is to enroll a sufficient number of distributors to capture 40% of T8 sales in the 


Northwest by the end of 2015. 


 


NEEA’s main objective with this demonstration project was to test whether the market shift 


design was the right one to achieve its long-term objective of changing the T8 market. As the 


program implementation progressed and the market shift design proved to be a non-viable option 


for some distributors (reasons for non-viability of the design are described in great detail in 


Section 4.5 on page 30 of this report), NEEA changed the design to an upstream incentive model 


where distributors were compensated for each reduced wattage T8 sold regardless of the 


baseline. To further encourage sales of reduced wattage T8s, NEEA offered additional bonus 


payments for market share targets in addition to per-lamp incentives. NEEA also added a staff 


bonus with one of the distributors. Figure 2 provides a graphical overview of the program 


chronology. 


 
Figure 2. RWLR Program Chronology 


 
Notes: Opinion Dynamics analysis. 


 


                                                      
1 Note that these newly enrolled distributors are not included in this evaluation. 


November 2013
March 2015


Dec 13 Jan 14 Feb 14 Mar 14 Apr 14 May 14 Jun 14 Jul 14 Aug 14 Sep 14 Oct 14 Nov 14 Dec 14 Jan 15 Feb 15


December 2013


Eoff joins the program 


(4 of 13 locations)


August 2014


5 additional Eoff 


locations (9 of 13) and  


18 additional Platt


locations (67 of 84 locations) join the program


January 2015


The remaining Eoff locations (13 of 13 locations) 


and 16 additional Platt locations (83 of 84 locations) 


join the program 


February 2014


Graybar joins the program 


(4 of 7 locations)


August 2014


Graybar incentive structure is changed


 from the shift model to incentive per lamp
January 2015


The remaining Graybar 


locations (7 of 7 locations) 


join the program


November 2013


Platt joins the program


(49 of 84 locations)


February 2015


Pacific Lamp & Supply 


Company joins the program


December 2013


Portland Lighting 


joins the program(1 of 1 locations)


February 2014


North Coast joins the program


(14 of 28 locations)
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2.2 RESEARCH OBJECTIVES 


NEEA contracted with Opinion Dynamics to conduct an evaluation of the RWLR demonstration 


project. The evaluation had the following core research objectives: 


1. Determine the viability of the incentive model in paying incentives directly to distributors 


on only the units sold/shipped above and beyond the historical sales baseline of reduced 


wattage T8s. 


 


2. Assess program influence on distributor stocking and sales practices. 


 


3. Gather distributor feedback on the program design, participation process, and data-


sharing structures. 


 


4. Assess whether the program introduced redundancies in the target market given other 


market interventions (for example, utility energy efficiency programs). 


 


5. Determine if the program was able to gather sales data sufficient to provide a complete 


picture of the market for general service fluorescent lamps. 


 


In addition, the evaluation team pursued the following research objectives to inform its 


understanding of market trends and to identify additional and alternative program interventions: 


  


6. Explore the barriers to wider adoption of reduced wattage T8s. 


 


7. Examine distributor business practices, including pricing, stocking, training, and sales 


practices, around lamp sales.  


 


8. Describe how routine maintenance activities and decision-making processes are 


structured and assess the ease or difficulty of introducing new lighting technologies. 


 


9. Assess driving factors behind the selection of lighting products. 


 


10. Identify the sources of information that contractors and end users rely on in researching 


lighting products. 


 


11. Explore future lighting trends. 


 


12. Identify the most effective marketing and messaging strategies to advance the adoption of 


reduced wattage T8s. 


 


13. Isolate alternative upstream program design approaches and describe their benefits and 


challenges. 
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3. METHODOLOGY 


Opinion Dynamics conducted a variety of quantitative and qualitative research activities to 


answer the research questions. Table 1 lists each research activity and links it to a specific 


research question or questions from the previous section. Following the table is a detailed 


description of each evaluation activity and its scope. 


 
Table 1. Overview of Research Activities  


# Research Activity Activity Scope 


Research Area 


Activity Supported 


1 Participating Distributor Interviews 5 interviews 1,2,3,6,11 


2 Non-Participating Distributor Interviews 6 interviews 6,11 


3 Utility Program Manager Interviews 6 interviews 4 


4 Distributor Mystery Shopper Study 12 distributors 7 


5 Lighting Maintenance Contractor Interviews 10 interviews 6,8,9,10,11,12 


6 Property Manager/Owner Interviews 8 interviews 6,8,9,10,11,12 


7 Comparative State Research 3 interviews 13 


8 Sales Data Analysis Analysis of two-and-a-half years of 


sales data 


1,2,5 


 


3.1 PARTICIPATING DISTRIBUTOR INTERVIEWS 


Opinion Dynamics conducted five interviews with participating distributors between July and 


September 2014. The interviews explored a range of topics, including the types of customers 


distributors serve, distributor interactions with the program, satisfaction with the various 


program components, distributor marketing and sales practices and changes to them due to the 


program, the current state of the lighting market, future market trends, perceived benefits of 


reduced wattage T8s, and barriers in the marketplace to their adoption.  


 


Participating distributors served a wide array of customer types. Three out of five distributors 


worked mostly with contractors, while the remaining two serviced primarily property 


management companies. The extent to which each participating distributor serviced the 


maintenance market also varied. One distributor estimated that as little as 5% of its sales of 


fluorescent tubes were to the maintenance market, while another estimated that nearly 90% were 


maintenance sales. None of the distributors tracked sales in the maintenance market separately 


from sales in new construction or retrofit markets and therefore did not have a mechanism to 


accurately separate maintenance sales across those markets. 


 


3.2 NON-PARTICIPATING DISTRIBUTOR INTERVIEWS 


Opinion Dynamics completed six interviews with non-participating distributors between August 


and October 2014. The evaluation team received a list of distributors from NEEA and 


supplemented this list with an online Internet search. To ensure that we received feedback 


relevant for NEEA and reflective of the Northwest region market, the evaluation team 


interviewed distributors that had a considerable number of sales in the Northwest. Three of the 


six distributors had a national presence, while three were smaller, local distributors. Five of six 


distributor contacts worked at a single distribution center and could speak only to the trends at 


that center, while the other was a corporate representative from one of the national distributors. 
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Two of the five contacts working in a single distribution center either sold across the state or sold 


products across multiple states in the Northwest (Washington, Oregon, and Idaho). The 


remaining three contacts sold products in more concentrated geographies.  


 


As part of the interviews, Opinion Dynamics explored the types of customers distributors serve, 


marketing and sales practices, awareness of the RWLR program, the current state of the lighting 


market, future market trends, and barriers to reduced wattage T8 adoption.  


 


Like the participating distributors, the six non-participating distributors served a wide array of 


customers. One out of six sold almost exclusively to contractors, while the remaining five sold 


exclusively to end users across a variety of sectors, including office, municipal, industrial 


buildings, and new construction projects. The extent to which each non-participating distributor 


serviced the maintenance market varied. For example, one reported that the majority of its sales 


were to the maintenance market, while another noted that they very rarely sold bulbs to the 


maintenance market. 


 


3.3 UTILITY PROGRAM MANAGER INTERVIEWS 


Opinion Dynamics completed six interviews with utility energy efficiency program managers in 


August 2014. The interviews focused on the commercial lighting programs that utilities offered 


across the Northwest. Opinion Dynamics also explored program mangers’ perceptions of barriers 


and motivators to reduced wattage T8 adoption.  


 


3.4 DISTRIBUTOR MYSTERY SHOPPER STUDY 


Opinion Dynamics completed a mystery shopper study with twelve participating and non-


participating distributors in October 2015 (see Table 2). Opinion Dynamics called distributors 


posing as a property manager of a medium-sized office complex and asked for a quote for a 


lighting order of 400 4' linear T8s and 200 4' linear T12s. The goal of the study was to 


understand whether distributors promoted reduced wattage T8s and to gauge distributor 


knowledge of the technology and its benefits. Opinion Dynamics also asked about linear LEDs, 


as well as availability of the utility program incentives, to gauge distributors’ knowledge of these 


topics.  


 
Table 2. Mystery Shopper Distributors 


Group n 


Participating Distributors – Participating Locations 5 


Participating Distributors – Non-Participating Locations 2 


Non-Participating Distributors 5 


Total 12 


 


3.5 LIGHTING MAINTENANCE CONTRACTOR INTERVIEWS 


Opinion Dynamics completed ten interviews with lighting maintenance contractors in November 


2014. The sample frame from which Opinion Dynamics drew the sample included contacts 


captured during the Puget Sound Lighting Maintenance Contractor Workshop and from a list of 


contractors that NEEA provided to Opinion Dynamics. As part of the sampling process, Opinion 
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Dynamics selected a range of contractors based on the type and location of the customers they 


serviced. Interviewers screened out contractors who did not perform lighting maintenance work. 


The maintenance contractors the evaluation team interviewed serviced a range of customers, 


including small property owners and large commercial property management companies, as well 


as a range of facility types, spanning retail, office, education, banking, and food service facilities, 


as seen in Table 2. The interviews explored the structure of the contractor’s maintenance 


operation, customer base, maintenance contract structure, installation practices, and decision-


making processes, among other topics.  


 
Table 3. Types of Customers that Interviewed Lighting Maintenance Contractors Service 


Contractor Typical Customer Base in the Maintenance Market 


1 Big box stores, hotels 


2 Property management companies, banks, grocery stores 


3 Manufacturing, banks, warehouses, service industry, hangars, schools, light posts, 


parking lot light posts, retail, car lots 


4 Office buildings, health care providers, apartment buildings and townhomes, banks, 


women's shelter  


5 Office buildings, warehouses, parking lots 


6 Commercial buildings, offices, car dealerships, gas stations, office buildings, banks 


(mostly locally owned companies with multiple properties) 


7 Shopping centers, UPS, strip malls, university 


8 Banks, forest service (indoor spaces), industrial plants (with the exception of the forest 


service, most are small businesses) 


9 Restaurants, big box stores 


10 Did not disclose 


 


3.6 PROPERTY MANAGER/BUILDING OPERATOR INTERVIEWS 


The evaluation team completed eight interviews with property managers and building operators 


between November 2014 and February 2015. NEEA provided the initial list of contacts, which 


the evaluation team supplemented through an Internet search. To gain more contacts, the 


evaluation team asked property managers and building operators at the conclusion of the 


interview to identify other property managers and building operators. The property managers and 


building operators who were interviewed oversaw a range of commercial facility types, including 


office buildings and medical, government, educational, and retail facility types, as seen in Table 


4. Property management companies included those that managed properties and those who also 


owned the properties they managed. The interviews explored lighting purchase decision-making 


processes, the structure of lighting maintenance contracts and activities, and awareness and use 


of T8 lighting technologies, among other topics. 
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Table 4. Types of Facilities that Interviewed Property Managers and Building Operators 


Own/Operate 


Property Manager/ 


Building Operator 
Own or Manage Types of facilities 


1 Manage only Mixed use - mostly offices 


2 Manage only Mostly office and medical office spaces, some retail and 


industrial spaces 


3 Own and manage Mixed use facilities (medical, retail, small business, and 


commercial office space) 


4 Own and manage  Mostly office space, some medical and government office 


facilities 


5 Own and manage Government office space 


6 Owns and manage Government office spaces 


7 Own and manage Infrastructure of department of transportation facilities (bus 


and train stations and terminals, service facilities) 


8 Own and manage Strip malls and shopping centers, neighborhood grocery 


stores 


 


3.7 MASSACHUSETTS AND VERMONT COMPARATIVE STATE RESEARCH 


Opinion Dynamics completed three interviews with program administrators and implementers of 


upstream commercial lighting programs in Massachusetts and Vermont in November 2014. The 


interviews explored program design and impact on the lighting market in those states, lighting 


maintenance market and program barriers, distributor enrollment in the program, and program 


data-tracking practices.  


 


3.8 SALES DATA ANALYSIS 


The evaluation team analyzed lighting sales data collected from participating distributors. The 


evaluation plan initially called for a sales shift analysis through statistical modeling that made 


use of the program’s quasi-experimental design. The team identified insurmountable challenges 


to this analysis through a review of the data, information about program implementation, and 


overlap with utility-sponsored programs. Some of the challenges included:  
 


1. Lack of comparable non-participating distributor locations with available monthly sales 


data 
 


2. Presence of utility programs in parts of the Northwest with varying degree of activity in 


the market over time 
 


3. Uneven and sporadic monthly sales data 
 


4. Varying timelines for program ramp-up and resulting challenges in accurately defining 


the treatment period 
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In place of the sales shift analysis, the evaluation team analyzed the sales data cumulatively and 


for each distributor separately. As part of the analysis, the team looked at the overall sales trends 


over time, market share of reduced wattage T8s, and sales compared to the negotiated baseline. 


Paired with the analysis of the qualitative data, the evaluation team developed case studies for 


each distributor that provide context behind the sales trends and offer a qualitative assessment of 


the program’s impact on each individual distributor.
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4. FINDINGS 


This section presents detailed findings from the evaluation of the RWLR demonstration project.  


 


4.1 MARKET ACTORS AND DECISION-MAKING PROCESSES 


While the distribution chain for T8s is complex and includes a range of market actors, 


distributors represent the dominant sales channel for non-residential lighting products. Property 


managers and building operators we interviewed purchase lighting products primarily through 


distributors, although one out of eight mentioned procuring their lighting through contractors or 


purchase them at retail locations in addition to distributors. Lighting contractors reported 


purchasing T8s exclusively from distributors. This is consistent with the 2014 Non-Residential 


Lighting Market Characterization study conducted by Navigant Consulting that found that the 


majority of lamps flow from manufacturers to end users through distributors (see Figure 3).  


 
Figure 3. Supply Chain Map 


 
Source: Navigant Consulting 2014 Non-Residential Market Characterization Report. 
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Both participating and non-participating distributors interviewed as part of the evaluation 


reported having an ability to influence the lighting products that customers purchased. More 


specifically, four of the five non-participating distributors that answered this question indicated 


that they have significant influence in determining which bulbs their customers purchase. Of the 


three participating distributors who answered this question, all reported that they exerted 


considerable influence on their customers’ lighting choices. Distributors with dedicated sales 


staff reported developing long-term relationships with customers, giving them the clout to 


persuade customers to switch to reduced wattage T8s.  


 
“…Oh tremendous amount of influence, lots of influence. We have a team. Well ok let me back up, we 


have outside sales people who have accounts, customer accounts. So they have a relationship with the 


customer and can influence the buying habits of that customer whether it’s an end user or it’s a contractor. 


We have specialists, at least one in each of our regions, lighting specialists who go out and educate and 


really for the success of this particular program a lot—most of it is driven by our specialists that are going 


into the branches, educating them on this program, educating the customer, going on sales calls, doing 


webinars. We have branch managers, we have sales managers. So all of those folks collectively have a lot 


of influence over our customer’s buying habits.” 


 


Furthermore, aside from new construction and large property management firms, where lighting 


specifications are rigid and difficult to change, distributors reported that their customers 


generally had the latitude to make the decision to switch from regular to reduced wattage T8s, as 


long as it was within the allocated budget. More specifically, five non-participating distributors 


were asked this question, and all five indicated that customers generally have the ability to 


switch from 32W T8s to reduced wattage T8s. Of the three participating distributors who 


answered this question, two reported that the majority of customers have the ability to switch 


from 32W T8s to reduced wattage T8s, and one reported that some customers have the ability to 


switch to reduce wattage T8s. These findings indicate that distributors are frequently in direct 


contact with decision makers and offered an opportunity to promote reduced wattage T8s. 


Distributors, therefore, are best positioned to break the supply- and demand-side inertia and shift 


the market toward widespread adoption of reduced wattage T8s. 


 


Moreover, interviews with property managers and building owners suggest that distributors were 


a credible source of lighting information and had influence on their decision-making processes. 


More specifically, three out of seven interviewed property managers and building operators 


(43%) and five out of ten lighting contractors (50%) explicitly mentioned distributors as a source 


of information on lighting and having influence on their lighting decision-making process.  


 


These findings validate NEEA’s decision to focus the program on distributors. However, while 


distributors play a dominant role in the market and through having interactions with a variety of 


market actors can influence their purchase decisions, the evaluation research revealed that 


property managers and building operators frequently make decisions about the types of lighting 


products to purchase and therefore also represent an important target for the program.  


 


Property management companies dominate the commercial office space, but are also prominent 


in other commercial space types, including government, educational, and medical facilities. 


Lighting replacement practices varied and included both spot and group replacement. Property 


management companies generally performed lighting maintenance activities in-house. Generally, 







Evaluation of the Reduced Wattage Lamp Replacement Program 


Opinion Dynamics Page 17 


chief engineers, maintenance technicians, commercial and leasing managers, and maintenance 


supervisors were assigned to a single or multiple facilities and chose which lighting products to 


install at their facilities. Two out of eight interviewed property managers and building operators 


cited relying on other property managers within their company’s network as sources of lighting 


information. It is worth noting, however, that when making lighting purchase decisions, property 


managers can be constrained by corporate approval processes (such as approvals from the 


property asset managers) and preset maintenance budgets. Overall, property managers take the 


following key considerations into account when making lighting purchase decisions:  


1. Financial considerations, such as upfront and cost to install, payback, and lifecycle cost 


analysis – five out of eight property managers and building operators cited upfront cost as 


the core factor in their purchase decision. One respondent mentioned payback period, and 


one mentioned lifecycle cost analysis. One respondent explicitly mentioned availability 


of utility programs and incentive as the driving factor behind lighting purchases. 


2. Tenant preferences and tenant comfort – two out of eight property managers mentioned 


tenant preferences as a factor that influences their lighting purchase decisions. One 


property manager specifically mentioned disturbances to tenants as a factor. 


3. Lighting consistency – two out of eight property managers reported that lighting 


consistency is important in their choice of lighting products. 


 


Lighting contractors also exerted some influence over customer decisions, although to a much 


lesser extent than distributors. The interviews with lighting contractors revealed that they 


generally followed property manager or owner guidance or installed less-costly options. Most 


commonly, contractors did not have routine maintenance contracts with their customers, but 


rather charged their customers on the time and material basis upon completion of the work. More 


specifically, only two out of ten contractors reported having maintenance contracts with just a 


few of their clients. 


 


Finally, manufacturers were a source of information for some distributors, lighting contractors, 


property managers, and building operators. More specifically, two out of eight property 


managers and building operators and one out of ten lighting contractors explicitly mentioned 


manufacturers as a source of information. Furthermore, three out of five participating distributors 


and two out of five non-participating distributors2 reported receiving and using manufacturer 


marketing materials or collaborating with manufacturers in some other form. 


 


Figure 4 provides a graphical overview of the sources of information and influences on the most 


prominent supply chain actors. A dotted line between contractors and property management 


companies represents a limited flow of information and influence between the actors. 


 


                                                      
2 One participating distributor was not asked the question. 
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Figure 4. Lighting Sources of Information and Influence Map within the Supply Chain 


 
Notes: Opinion Dynamics analysis. 


 


In addition to the supply chain actors, utilities present a valuable source of lighting information, 


especially for contractors. Three out of five contractors mentioned that they leveraged utility 


program information and training sessions to learn about lighting technologies.  


 


These results suggest that targeting the demand side of the market, primarily property managers 


and building operators, and engaging manufacturers are viable strategies to increase the program 


impact and accelerate the adoption of reduced wattage T8s. It is worth noting that the RWLR 


program is in the process of implementing demand-side and manufacturer interventions. 


 


To engage the demand side of the market, the program should consider having a presence at 


trade shows and in trade publications (such as Electrical Construction and Maintenance 


Magazine), as well as promotion through trade associations (such as the Building Owners and 


Managers Association). Both lighting contractors and property managers/building operators that 


Opinion Dynamics interviewed referenced the above-mentioned information sources. 


Collaboration with utilities may present a valuable outreach option for reaching lighting 


contractors. 
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4.2 MAINTENANCE MARKET FOCUS AND COMPETING OFFERINGS 


The focus of the RWLR program is on the maintenance market. The maintenance market 


accounts for a majority of lamp sales (50%–60%) due to a fast lamp burnout rate (Navigant 


Consulting, Inc. 2014). Reduced wattage T8s represent a small share of the maintenance market 


(described in greater detail further in the report), thus leaving a lot of potential for program 


intervention. 


 


Opinion Dynamics reviewed commercial energy efficiency program offerings from six utilities 


in the Northwest and Bonneville Power Administration (BPA) – all of them offered incentives 


for reduced wattage T8s. Therefore, there is a possibility that the RWLR program activity results 


in “double discounting” a portion of reduced wattage T8s. In fact, all participating distributors 


reported their sales of reduced wattage T8s being affected by utility programs and that there is a 


potential for double discounting lamps used for retrofit projects since NEEA does not restrict, 


nor is it feasible to restrict, incentives for sales to the maintenance market.  


 


The overlap is hard to quantify because distributors have no way of tracking whether the lamps 


are installed in maintenance or retrofit scenarios. Similarly, utility programs generally do not 


track the installation scenario. The evaluation team relied on the estimates and anecdotal 


information from utility program managers and distributor interviews to explore the degree of 


overlap and presents those results below. The results point to a relatively small overlap, 


especially in the maintenance sector. 


 


 Utility programs discount only a portion of reduced wattage T8s sold. Based on the 


2015 Market Characterization and Baseline Report developed by Cadeo Group, an 


estimated 19% of all reduced wattage T8s sold were due to regional utility programs. 


This estimate is based on 2012 values and may have decreased in subsequent years due to 


the shifting focus of the utility programs to LEDs. 


 


 Reduced wattage T8s are not a priority measure in the utility programs. While all 


six interviewed utility program managers reported incentivizing reduced wattage T8s, 


only one program manager of the six reported that reduced wattage T8s were a 


“significant” contributor to savings. Most of the program managers the team spoke with 


indicated that reduced wattage T8s were not a high priority measure for them. 


 


 Incentives for reduced wattage T8s in the utility programs are retrofit-geared. Not 


all utility programs allow “lamp-only” replacement projects; often ballast replacement is 


also required to meet minimum energy savings and cost-effectiveness requirements. One 


program manager mentioned that they did offer lamp-only incentives, but indicated that 


they did not see much traction from that offering. 


 


 Upstream programs targeting distributors are limited to LED offerings. Three out of 


six program managers that the evaluation team spoke with also work with distributors on 


upstream and midstream lighting programs. However, aside from the one program that 


was recently discontinued that incented reduced wattage T8s, these upstream or 


midstream programs are limited to LED products, specifically screw-based LED lamps. 
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One program manager reported having an upstream (buy down) program for LED 


lighting products that was a joint effort with local distributors. Another expected to 


launch a midstream LED program in September 2014, while another indicated that his 


utility was contemplating launching a similar program in 2015. 


 


 The maintenance market is not the focus of the utility programs. All six program 


managers that the evaluation team spoke with indicated that they did not specifically 


target the maintenance market for T8s, and most felt that they were not influencing many 


maintenance sales. The vast majority of reduced wattage T8s incentivized through their 


programs are part of larger retrofit projects. As mentioned earlier, a number of programs 


do not allow for lamp-only replacements, meaning that very few 32W T8 lamps are 


replaced with 28W or 25W T8s in the absence of a ballast replacement as well. The 


majority of the program managers felt that replacing the existing stock of installed 32W 


lamps with reduced wattage lamps was a good niche for NEEA to occupy, as it is 


currently not a high priority for them. 


 


Based on these findings, the evaluation team concluded that the overlap between the RWLR 


program and utility programs is likely relatively small and that the focus on the maintenance 


market is in fact an appropriate niche for the RWLR program, given the state of the market and 


absence of other actors attempting to transform it. 


 


4.3 LIGHTING MARKET TRENDS 


Changing federal standards are shifting the commercial linear fluorescent lighting market 


(including the maintenance portion of the market) toward high efficiency. As of January 2012, 


the U.S. Department of Energy (DOE) began phasing out general service fluorescent T12 lamps. 


In January 2014, the regulation extended to general service fluorescent T8 700 series lamps. 


While there are loopholes that manufacturers can use to bypass the T12 phase-out, the share of 


T12s has been diminishing over time, likely in response to the legislation and increasing 


prominence of LEDs. 


 


Based on the 2015 Cadeo Group’s Study, overall T8 lamp sales are expected to decline over 


time. Amid this declining trend, projections show a slight increase in reduced wattage T8 sales. 


Despite the increase, reduced wattage T8s are projected to represent a small share of the overall 


T8 market well into the future. More specifically, reduced wattage T8s were projected to 


represent 14% of overall T8 lamp sales in 2011 and 20% in 2016. 
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Figure 5. T8 Lamp Sales Projections 


 
Source: Cadeo Group 2015 Reduced Watt Replacement Market Characterization and Baseline Study. 


 


T8 sales trends among participating distributors (across both participating and non-participating 


locations) show a similar trend over time. T8 sales have been declining over time, while sales of 


reduced wattage T8s have been increasing slightly (see also Figure 7 below). Overall, given the 


Cadeo Group’s projected 2014 sales, NEEA’s RWLR demonstration project captured over 20% 


of T8 sales in the Northwest through enrolling the five participating distributors. 


 


Between 2013 and 2014, T8 sales decreased by 13%. This shift could be due to T8s losing 


market share to emerging linear LEDs, as well as to the longer life of incumbent technologies. 


LEDs overall (not just linear) represent the fastest-growing technology in the Northwest, having 


grown thirteen-fold from 2010 to 2012 to capture an estimated 4% of lamp sales in the 


Northwest in 2012 and were projected to increase to 21 times the 2010 levels in 2013 (Navigant 


Consulting, Inc. 2014). While widespread adoption of LEDs seems inevitable, current high 


upfront costs and uncertainty around LED performance in commercial applications will likely 


delay the process.  


 


The share of reduced wattage 4' T8s remains low. Between October 2012 and January 2015, 11% 


of participating distributors’ T8 sales were reduced wattage T8s. Of those, 82% were 28W 


reduced wattage T8s. Even amid declining T8 sales, there is considerable potential remaining for 


reduced wattage T8s. These reduced wattage T8 sales are not specific to the maintenance market. 


According to the distributor interviews, they sell more reduced wattage T8s for retrofit projects 


than maintenance scenarios, making the uncaptured potential even greater. 


 







Evaluation of the Reduced Wattage Lamp Replacement Program 


Opinion Dynamics Page 22 


Figure 6. T8 Sales Over Time 


 
Notes: Opinion Dynamics sales data analysis for 5 participating distributors (includes sales data from 118 


participating locations and 15 non-participating locations). 


 


Figure 7 provides a graphical depiction of reduced wattage T8 sales and market share trends. The 


fluctuations in both the sales and the market share of reduced wattage T8s over time are quite 


consistent. This suggests that what is driving the fluctuations in sales of reduced wattage T8s is 


different from what is driving the fluctuations in sales of standard wattage T8s. If sales of both 


types of T8s were rising and falling at the same time, the market share of reduced wattage T8s 


would not change. 
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Figure 7. Sales and Market Share of Reduced Wattage T8s Over Time 


 
Notes: Opinion Dynamics sales data analysis for 5 participating distributors (includes sales data from 118 


participating locations and 15 non-participating locations). 


  


In the absence of the sales data for non-participating distributors, the evaluation team explored 


the percentage of reduced wattage T8 sales as part of the interviews. All non-participating 


distributors were able to provide the percent of T8 sales that were reduced wattage. The numbers 


were relatively low as the majority of non-participating distributors did not specifically promote 


reduced wattage T8s. Five out of six non-participating distributors reported that between 1% and 


35% of their T8 sales in the Northwest were reduced wattage. One distributor stated that majority 


of its T8 sales (80%) were reduced wattage. The average market share of reduced wattage T8s 


across the interviewed non-participating distributors was 26%. However, this percentage is likely 


an overestimate because each distributor was weighted equally and the large distributors had 


lower market shares of reduced wattage T8 sales. Similar to participating distributors, non-


participating distributors also reported that reduced wattage T8s were used more for retrofits and 


new construction than for the maintenance market. 


 


As previously mentioned, LEDs, both fixtures and LED tube lamps (or T-LEDs), are becoming a 


more prominent product. All of the distributors that the evaluation team interviewed (both 


participating and non-participating) reported that the linear lighting market is shifting toward 


LEDs, that there is excitement and a healthy interest in this technology, and that their marketing 


is geared toward promoting those products. Two participating distributors specifically mentioned 


T-LEDs increasing in popularity.  


 
“Well pedal to the metal in the last three months. The contractors have become very aggressive now with 


[LED] T8’s. I mean there are LED T8’s that are being marketed out there, take out a T8, a 32 T8 and pop 
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this in, don’t change out the bowels, just put in an LED you’re done. Now here’s the caveat, most utilities 


don’t pay on that yet. But [when] they do, game over in my opinion. The light levels are the same, if not 


better. The color rending is better than a T8 and its 50,000 hours. You know I mean that’s very appealing 


for end users that don’t have to continue to change out lamps.” 


 


Distributors disagree, however, on how quickly LEDs will become the industry standard for T8s, 


with projections ranging anywhere from five to ten years. Of the five interviewed participating 


distributors, two thought that LEDs were only a few years away from supplanting reduced 


wattage T8s as the natural replacement product. They cited increasing lifespan, continued 


reductions in initial cost, better CRI and color temperature options, and technological novelty as 


reasons why customers may be more drawn to LEDs. However, two other distributors were more 


skeptical that LEDs will take the place of reduced wattage T8s any time soon. They felt that the 


price difference was still far too great and that there were only marginal energy savings 


compared to reduced wattage fluorescents. Non-participating distributors shared similar 


thoughts. Some thought that the price points on LEDs were prohibitive and did not see prices 


dropping much further. Others thought that LEDs were rapidly encroaching on the fluorescent 


T8 market, and it is only a matter of time until they become widely available and affordable, thus 


rendering reduced wattage T8s obsolete.  


 


It is important to note that LED dominance, as explained by distributors, was driven mostly by 


the installation of new fixtures, rather than the maintenance market, and therefore it is reasonable 


that the maintenance market would lag behind other markets in the adoption of LEDs. One 


distributor specifically mentioned that in case with LEDs, they would complete a lighting 


retrofit.  


 
“No, we’re more – if wanted to go LED, we’re going to go change the entire depth of the fixture and get 


an LED retrofit.” 


 


All of the utility program managers that the evaluation team spoke with indicated that LEDs 


(screw-based, LED fixtures, and T-LEDs) were beginning to play a significant role in their 


programs. One program manager reported that LEDs accounted for 89% of his small commercial 


program and that hardwired LED fixtures accounted for 47% of the savings that come from 


lighting. All but one program managers reported that LED pricing was becoming more 


competitive and that the quality has improved to a point where LEDs can be used in many 


general illumination settings. Many of the current LED installations consist of screw-based CFL 


or incandescent lamp replacements, although a number of the program managers specifically 


mentioned the Phillips InstantFit lamp, a new T-LED product on the market that can fit directly 


into existing sockets without rewiring or changing of drivers. The program managers reported 


that they expected the other major manufacturers to market similar products in the near term. All 


but one program manager appeared to embrace this technology. One manager reported taking a 


more conservative approach to incentivizing any T-LED products.  


 


When Opinion Dynamics specifically asked program managers if they expected similar T-LED 


products to make inroads into the maintenance market and replace existing 32W T8s, they were 


split. Two out of six believed that the product cost was still too high compared to a standard 


lamp replacement for it to be cost-effective for customers to leap frog from 32W T8s to T-LEDs. 


Another two felt that the public’s general awareness and interest in LEDs could be enough alone 
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to overshadow reduced wattage T8s, and the remaining two felt that the products might not be 


competitive now but that they would be very soon. 


 


The analysis of the participating distributor sales data shows the presence of T-LED sales as 


early as 2012. The sales volumes have been very low based on the data provided to us. It is 


unclear, however, how consistently distributors reported T-LED savings to the program. 


 


With these findings in mind, the evaluation team advises NEEA to closely monitor the rapidly 


changing lighting market to ensure the future viability of the program amid growing interest in 


and use of LEDs. 


 


4.4 PROGRAM IMPACT ON REDUCED WATTAGE T8 SALES 


The RWLR demonstration project was designed as a market shift program, where distributors 


receive incentives for sales of reduced wattage T8s above and beyond an agreed-upon historical 


baseline. Incentives were provided in the amount of $0.40 per incremental lamp. A bonus 


incentive structure provided an additional $0.10 per incremental lamp sold above 20% of the 


baseline. Distributors had the freedom to choose how they would use the incentives. They could 


pass them along to customers, incentivize sales staff, or simply add them to their bottom line. 


 


The program provided additional stipends to assist with the costs of setting up sales data capture 


and transfer, marketing, and other expenses. Program staff also developed a lighting calculator 


that distributors could use when selling to customers to make a financial case for reduced 


wattage T8s. 


 


True program impacts on sales are best assessed through a sales shift modeling analysis that 


employs a comparison group. Unfortunately, the evaluation team could not identify and use such 


a group to evaluate the RWLR demonstration project. Opinion Dynamics explored the possibility 


of using non-participating locations of participating distributors as a comparison group. 


However, the analysis of the non-participating locations of participating distributor, sales 


volume, and sales trends over time revealed considerable differences from the participating 


locations. Furthermore, as the program progressed, most of the non-participating locations of 


participating distributors became participating locations, making the modeling analysis 


impossible.  


 


Instead, to assess program performance and isolate impacts, the evaluation team explored 


historical sales trends, compared them to the agreed-upon baselines, and explored the program’s 


impact on sales and stocking practices of participating distributors. The team developed case 


studies for each participating distributor that provide empirical evidence of the program 


influence, or lack thereof, on sales trends of reduced wattage T8s. A summary of the results is 


provided below.  


 


An analysis of the participating locations of participating distributors reveals that sales and 


market share of reduced wattage T8s increased over time, especially in the last few months (see 


Figure 8). While the increase in sales of reduced wattage T8s can be explained by a range of 


factors, it is feasible that the shift was partially due to program activity.  
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Average market share of reduced wattage T8s was 6% during the year prior to the program but 


increased to9% during the program period. While this growth is seemingly small, the shift 


represents a 56% increase.3 Overall sales data vary widely over time, making pattern 


identification and comparison difficult when looking at monthly sales. 


 
Figure 8. Monthly Sales and Market Share of Reduced Wattage T8s Over Time – Participating 


Locations 


 
Notes: Opinion Dynamics sales data analysis for 5 participating distributors (118 participating locations). 


 


Looking at the reduced wattage T8 sales at an aggregate (quarterly) level provides a more clear 


picture of sales trends, and more specifically, an increase over time in sales volume and a slight 


increase in the market share.  


 


                                                      
3 The historical period was uniquely defined for each distributor, because of the different timeline for participation 


in the program. The percent change in reduced wattage T8s was calculated for each participating distributor 


individually. To arrive at the overall percent shift in reduced wattage T8s, we weighted each individual distributor’s 


results by the percent contribution of that distributor to the overall reduced wattage T8 sales. 
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Figure 9. Quarterly Sales and Market Share of Reduced Wattage T8s Over Time – Participating 


Locations 


 
Comparison of reduced wattage T8 sales relative to the negotiated baseline produced similar 


results, indicating that the negotiated baselines are quite similar to the historical baseline. During 


the program implementation period, participating distributors achieved a 5% overall shift in 


reduced wattage T8 sales as compared to the negotiated baseline (see Figure 10) at participating 


locations. Much of the shift was achieved in the last four months after the program ramped up its 


activity. However, even then, performance was uneven month-to-month.  
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Figure 10. Percent of Reduced Wattage T8 Sales as Compared to the Negotiated Baseline 


 
Notes: Opinion Dynamics sales data analysis for 5 participating distributors (118 participating locations). Grey 


circles indicate when different distributors enrolled in the program. 


*Indicates partial quarter (less than three months) 


 


Table 5 shows that each distributor’s performance against its negotiated baseline was 


inconsistent and varied over time. Three out of five participating distributors achieved positive 


shift ranging from 5% to 27%. One distributor did not achieve any shift (0%), and one had a 


negative shift (-6%).  
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Table 5. Sales Shift Trends by Distributor 


Distributor 


Sales Shift Trend (As Compared to the 


Negotiated Baselines) 


% Sales Shift from 


Negotiated Baseline 


1 


 


<1% 


2 


 


27% 


3 


  


16% 


4 


 


5% 


5 


 


-6% 


*Indicates partial quarter (less than three months) 


 


Despite the somewhat erratic performance of the program, participating distributors 


acknowledged the value of the program in driving the sales of reduced wattage T8s during the 


interviews with them. One distributor specifically mentioned that, prior to the program, sales 


staff were not mentioning reduced wattage T8s to customers. Since the program start, there was a 


concerted effort to make 28W T8s the new standard within the sales group. Another distributor 


mentioned making changes to the ordering system to include automatic prompts to sales staff to 


mention reduced wattage T8s. 


 


The mystery shopper telephone survey results suggest a different level of effort on behalf of 


distributors in selling reduced wattage T8s. The survey revealed that, in general, distributor sales 


representatives did not attempt to upsell reduced wattage T8s and were providing quotes and 


filling order as requested by customers, which is consistent with the existence of supply-side 


inertia. More detailed mystery shopper survey results are provided in Section 4.7 of this report.  
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4.5 MARKET SHIFT PROGRAM DESIGN AND ALTERNATIVE PROGRAM 


MODELS 


Based on the sales data analysis and interviews with participating distributors, Opinion 


Dynamics determined that the market shift program design initially deployed by the RWLR 


demonstration project is not a viable program design option for several core reasons. 


 


 Variability in sales. Historical baselines were set based on lamp sales during a 


representative period in the past. However, the evaluation team’s review of the sales data 


identified a high degree of variability in sales over time, which made setting an accurate 


baseline challenging. Distributors attributed sales spikes to a variety of factors, the most 


common being large retrofit projects, utility program cycle end, and customer budget 


surpluses at the end of a fiscal year. In fact, during the program implementation period, 


baseline sales for one of the participating distributors were inflated due to a large order 


and had to be accounted for. While in some cases large orders like that are obvious, there 


may be cases where variability in sales may not be quite as prominent, making accurate 


adjustments challenging. The use of non-participating locations to set baselines is also 


not a viable option as those locations also experienced a high degree of variability in 


sales volumes. 


 


 Baselines set in absolute terms. Historical baselines were set in terms of absolute sales, 


and incentives were provided on a per-lamp basis above the baseline. This approach is 


problematic given the eroding sales of T8s over time. A market penetration approach 


based on an individual distributor’s overall sales of T8’s might be more appropriate 


because it effectively controls for the downward trend of standard T8 sales. This market 


share approach to setting program goals may also help partially mitigate heavily 


fluctuating lamp sales over time. 


 


 Cumulative approach to goal achievement. As part of the program requirements, if a 


distributor underperforms in a given month and sells less than the baseline, the balance 


gets rolled over to the next month, increasing the goal that the distributor has to meet to 


receive incentives that month. This approach puts distributors in “debt” with regard to the 


baseline, making it harder to “repay” it and receive incentives.  


 


 Payment of incentives after goals are met. While distributors have the freedom to use 


the incentives as they choose, given that NEEA program incentives are only issued when 


distributors achieve a positive shift in sales compared to the baseline, distributors must 


invest their own money upfront to promote the sales of reduced wattage T8s. Distributors 


were hesitant to do this in case they did not meet their goal, which would mean that they 


did not receive the later payment to cover these costs. None of the participating 


distributors used the incentives to either pass it along to the customers or incentivize sales 


staff. One distributor specifically mentioned that not having a committed incentive that 


could be applied toward lamp cost was the primary reason for lack of performance within 


the program.  
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An alternative to the RWLR demonstration project’s “market shift” design is to provide 


incentives on a per-lamp basis regardless of the historical baseline. This alternative design is 


used in Massachusetts and Vermont, the two states with a considerable track record running a 


similar type of program. Based on the interviews with program administrators and implementer 


staff from these two states, Opinion Dynamics learned that paying incentives on a per-lamp basis 


resulted in effective execution and rapid transformation of the T8 market. Deploying this “simple 


incentive” design would give distributors more flexibility in terms of incentive use. Table 6 


provides a comparative overview of the Massachusetts and Vermont programs. As can be seen 


from the table, both programs engaged all distributors in the state and have been overperforming 


against the set goals.  


 


It is important to note that the total cost of implementing a “simple incentive” design can be 


considerably higher than that of the “market shift” design due to the need to incentivize all lamp 


sales and not just those above the baseline, as well as due to the need to track additional data. 


Reduced wattage T8 incentive levels have been set at $2 per-lamp in both Massachusetts and 


Vermont, which is much higher than RWLR demonstration project’s $0.40 per-lamp above the 


baseline incentive. 


 
Table 6. Massachusetts and Vermont Upstream Commercial Lighting Program Comparative 


Overview 


Program name Bright Opportunities Program SmartLight Program 


State Massachusetts Vermont 


Implementation contractor Ecova Efficiency Vermont 


Program start year 2011 2008 


Product offerings 28W and 25W T8 lamps, T5HO lamps, 


28W and 25W U-bend lamps, LED 


lamps (PAR, A-line, MR16, and 


decorative lamps) and fixtures  


28W T8 lamps, 26W T5 lamps, T5HO 


lamps, reduced wattage CFL lamps, 


metal halide lamps, LED lamps (PAR, 


globe, A-lamps, MR16, candle, 


decorative) 


Requirements for 


participating distributors 


Must be a distributor operating in 


Massachusetts 


Must agree to the lighting sales data 


reporting requirements 


Must be a distributor with a location in 


Vermont 


Must agree to the lighting sales data 


reporting requirements 


Total number of 


participating distributors 


110 33 


Percent of distributors in 


state participating 


100% 


Distributors joined the program to stay 


competitive 


100% 


Distributors joined the program to stay 


competitive 
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Program name Bright Opportunities Program SmartLight Program 


Program incentive structure  Incentives can only be offered to non-


residential customer with electric service 


in Massachusetts  


Fixed lamp/equipment specific incentive 


($2 for linear fluorescent lamps, $10–


$30 for LED lamps, $25–$50 for LED 


retrofit kits, $150 for LED stairwell kit 


with sensor)  


Minimum customer contribution 


required at point of sale to prevent 


stockpiling ($1 for linear lighting, $5 for 


LED lamps and retrofit kits, and $25 for 


LED stairwell kits with sensor) 


Distributors have the freedom to use 


incentives as they see fit, however most 


pass them along to customers to stay 


competitive 


Incentives can only be offered for sales 


to Vermont-based customers (both 


commercial and residential customers) 


Fixed lamp/equipment specific 


incentives ($2 for 28W T8s, 26W T5s, 


reduced wattage CFL, and 50–1W 


T5HO, $3 for < 50W T5HO, $10–$20 


for metal halide lamps, $4–$35 for LED 


products)  


Minimum customer contribution of 


$4.99 for LED products; no minimum 


customer contribution for the other 


products 


Residential sales are limited to 12 


products per transaction; commercial 


sales are limited to 250 products per 


project 


Distributors have the freedom to use 


incentives as they see fit, however most 


pass them along to customers to stay 


competitive  


The program provides a small 


administrative incentive to distributors 


for processing and submitting sales data 


Two promotional efforts (very 


successful) where distributors received 


additional incentives for increasing 


energy efficient product sales over the 


historic baseline  


Tracking data requirements Sales data of program-incented 


equipment should be submitted monthly 


Sales data of program-incented 


equipment provided monthly, with some 


flexibility based on sales volume and 


distributor needs 


Marketing and outreach 


tactics 


Targeted marketing offered through 


Mass Save and approved by the 


Massachusetts Program Administrators 


Co-branded marketing 


Cooperative advertising program 


(program covers half the cost of ads) 


Distributor training Limited to training on sales data 


structure and sharing 


 


Program barriers/challenges Distributor delays with providing sales 


data in a timely manner 


Lengthy incentive processing timelines 


(~60–70 days after making lighting 


sales) 


Inability for distributors to offer more 


customized marketing 


Incentives 


Aside from distributor difficulty 


providing sales data, reported program 


challenges have been minimal 


QA/QC Select site visits Select site visits 
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Program name Bright Opportunities Program SmartLight Program 


Overlap with other 


commercial lighting 


programs in the state 


None with the prescriptive lighting 


program, measure offerings are unique to 


the upstream program 


Possible overlap with the custom 


lighting program, but the program has 


processes in place to not double count 


the savings 


None with the prescriptive lighting 


program, measure offerings are unique to 


the upstream program 


Possible overlap with the custom 


lighting program, but the program has 


processes in place to not double count 


the savings 


Interviewee-reported 


program impact 


The program has been overperforming 


against the set goals 


The program has been successful in 


transforming the T8 market to reduced-


wattage T8s in Massachusetts; the 


program plan on dropping reduced 


wattage T8s in the coming year 


The program has been overperforming 


against the set goals 


The program has been successful in 


transforming the T8 market to reduced-


wattage T8s in Vermont; the program 


plan on dropping reduced wattage T8s in 


the coming year 


 


The RWLR demonstration project began using the simple per-lamp incentive design in the 


summer of 2014 for one distributor. Program staff are in the process of shifting to this design for 


the remaining distributors. NEEA is also offering additional bonus payments for market share 


targets in addition to per-lamp incentives. Given the empirical evidence, Opinion Dynamics 


agrees that this change in program design was warranted. One challenge of this design is that, 


without a baseline, it is harder to attribute sales of reduced wattage T8s to the program. 


Massachusetts and Vermont programs, and a similar program in Illinois, require distributors to 


collect and provide the program with contact information for all customers that purchased 


discounted T8s through the program so that evaluators can conduct traditional self-report and 


net-to-gross surveys to assess program influence on those purchases. This report includes 


recommendations for the type of program-tracking data that NEEA should collect with this new 


program design in a later section.  


 


4.6 PROGRAM PARTICIPATION PROCESS 


All five distributors were satisfied with the upstream design of the program. One of the 


participating distributors said that by directly incenting distributors instead of manufacturers or 


end users, the program reduced the time and effort, and effective participation costs, of 


participating in the program, since they did not have to fill out multiple forms for clients to 


receive incentives. However, the change in incentive structure may necessitate additional data-


tracking requirements. 


 


All five distributors also consistently expressed high levels of satisfaction with their interactions 


with program staff. They found the program staff to be very accessible and helpful in answering 


questions, providing marketing and training support, and being open to proposed changes to the 


program design. 


 


Satisfaction with incentive levels is high across the board, despite the fact that not all distributors 


were able to achieve a positive shift in sales as compared to their baselines.  


 


All distributors also reported high levels of satisfaction with sales data reporting and transfer, 


and found the process to be smooth and easy.  







Evaluation of the Reduced Wattage Lamp Replacement Program 


Opinion Dynamics Page 34 


 


Most (three of five) distributors reported using NEEA’s tools (lighting investment calculators 


and marketing templates) and being satisfied with them. Two participating distributors reported 


using NEEA’s marketing templates to create internal as well as external marketing materials. 


One distributor used NEEA templates for customer communications. One distributor specifically 


highlighted the value of the program staff efforts with marketing. The reported effectiveness of 


those tools on increased sales of reduced wattage T8s was mixed. 
 


“And I personally and I think I speak for [distributor name redacted], we really like this kind of a program 


because it eliminates a lot of the paperwork and time if we’re being allowed to sell the product because 


we’re really good at it. So I think the communication we’ve had with NEEA, with Andre, with Elaine, 


with that team they’ve helped us with marketing. They’ve helped us with ideas for fliers. They’ve gone 


into our branches and talked to the branches independently about our involvement in the program and 


why it’s important. And that lends way to what we talk about to our customer.” 


 


“We had a good working relationship and still do. We did receive some materials from them. We printed 


a brochure and sent it out to every one of our customers. I had personal input to it, thought it was really 


good looking and one of our best flyers that we’ve ever sent out and we got one response, one. So no 


matter how much price of ownership I could possibly put into this, it had pretty dismal results.” 


 


4.7 BARRIERS AND MOTIVATORS TO PROGRAM PARTICIPATION 


Opinion Dynamics identified a range of barriers to increased adoption of reduced wattage T8s, as 


well as distinct motivators to program participation. Findings presented in this section include 


feedback from a range of interviewed stakeholders, namely participating and non-participating 


distributors, lighting maintenance contractors, and property managers and building operators.  


 


Barriers 


Initial cost. Initial cost was considered to be the largest barrier to increased reduced wattage T8 


sales across all market actors interviewed as part of the evaluation. Four out of eight property 


managers and six out of ten lighting maintenance contractors explicitly cited cost as the driving 


factor in their (or their clients’) selection of lighting products. While prices for reduced wattage 


T8s are not substantially higher when compared to standard 32W T8s, large orders are routinely 


specified as part of fixed budgets, so selling a higher-cost product becomes a significant 


challenge. This is exacerbated if the purchaser does not control the amount of money that can be 


spent on lighting. 


 


Performance of reduced wattage T8s. A number of market actors voiced concerns with the 


performance of reduced wattage T8s, such as performance in cold weather; dimming 


applications; and areas with a lot of air movement, such as near fans. One of eight property 


managers/building operators noted the slow start up of reduced wattage T8s and issues with 


discoloration of the bulb. One of four non-participating distributors that commented on barriers 


to greater reduced wattage T8 adoption noted that reduced wattage T8s do not perform well in 


the cold, one mentioned reduced light output of reduced wattage T8s, one mentioned issues with 


bulb discoloration, and one mentioned differences in color rendering. One out of ten lighting 


contractors we spoke with noted trouble with reduced wattage T8s not working with existing 


ballasts, two mentioned that reduced wattage T8s produce less light, one mentioned that reduced 
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wattage T8s do not work well in warm areas, and one mentioned that reduced wattage T8s do not 


work well in low temperatures. Distributors, reported that 32W T8s are preferable in applications 


that need a lot of light, such as industrial applications.  


 


Lack of awareness and familiarity with technology and demand-side inertia. Distributors 


and maintenance contractors reported that end-use customers rarely understood reduced wattage 


technology, let alone actively seek it. Two out of six non-participating distributors and one out of 


five participating distributors mentioned the need for customer education. Furthermore, two 


participating distributors noted that few customers knew enough or actively sought reduced 


wattage T8s. Two out of ten maintenance contractors specifically mentioned that most of their 


customers oftentimes do not have sufficient knowledge of reduced wattage T8s to research or 


request it. Contractors themselves were not always sufficiently familiar with the technology and 


its benefits. Overall, six out of ten contractors were either only somewhat knowledgeable or not 


very knowledgeable about reduced wattage T8s. Two out of ten contractors explicitly admitted to 


not having a sufficient level of knowledge about reduced wattage T8s.  


 


Not all interviewed property managers and building operators were familiar with reduced 


wattage T8s either. One out of eight property managers and building operators was unaware of 


reduced wattage T8s. Those who knew were not very knowledgeable about the technology. 


 


One participating distributor mentioned end user reluctance to break the set purchasing habit and 


switch to more energy efficient technologies.  


 
“What we found is that the challenge has been in getting that message out to our customers and our 


associates. In spite of the marketing and the direct mailing and the emailing broadcasts that we've done, a 


lot of people are just creatures of habit. If they purchased three cases of 32-watt T8 lamps the last time 


they placed an order, they're inclined to make it easy and not take the extra step to explore what options 


might be available.” 


 


One contractor provided similar feedback about their sales and stocking practices.  


 


“You get into the habit of using certain lamps and you know we’ve kind of dialed in all of our customers 


pretty much we use the – we are down to about three to four different T8 light bulbs such as our go to.” 


 


Existing misconceptions about reduced light output. Lack of awareness and knowledge leads 


to misconceptions about the lighting output of reduced wattage T8s. Two out of ten contractors, 


and one of six non-participating distributors thought that replacing standard wattage T8s with 


reduced wattage T8s would reduce the light output. One of the contractors said the following:  


 
“The only time I use low wattage products is when someone wants less 


light, and that is not very often." 


 


Low per-bulb savings. Contractors reported that energy savings resulting from reduced wattage 


T8s were not appealing enough to convince end users to pay more. More specifically, three out 


of ten contractors voiced this sentiment. One contractor specifically mentioned that higher 


upfront costs make the payback period not worth the investment. 
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Supply-side inertia and lack of knowledge. Supply-side inertia is visible and, paired with the 


lack of knowledge among distributors about reduced wattage T8s, presents a major barrier to 


program success. Non-participating distributors who sell directly to end users (three out of four) 


reported that they had a lot of sway in the type of bulb the customer chooses, yet they also 


reported that they did not push reduced wattage T8s. Reasons include focus on LEDs and the 


need to sell through the existing inventory of T12 and 700 series T8s. 


 


As part of the mystery shopper research, participating distributors did not attempt to upsell 


reduced wattage T8 products. More specifically, none of the twelve distributors that were called 


mentioned reduced wattage T8s as an alternative to the T12s and T8s in the quote request. Upon 


probing, three of the five contacts at participating distributor locations were able to provide 


information on reduced wattage T8s, including a price quote. One of the five recommended LED 


tube lighting as an alternative, and one reported not stocking reduced wattage T8s and did not 


provide any additional information. One participating distributor location did not stock reduced 


wattage T8s. However, the nature of the inquiry did not allow the evaluation team to probe 


further. Of the two contacts that the evaluation team spoke with at non-participating branches of 


participating distributors, one reported not stocking reduced wattage T8s, while the other had 


little knowledge of the technology.  


 


The evaluation team also included non-participating distributors in the study. Four of out five did 


not mention reduced wattage T8s, of whom two were able to discuss reduced wattage T8s, and 


two had little knowledge of the technology and could not discuss it. One out of five distributors 


specifically recommended standard wattage T8s.  


 


In response to a request for a quote on T12 lamps that were being phased out because of federal 


regulations, four of the twelve distributors suggested retrofitting those lamps with something else 


(one participating location of a participating distributor and three non-participating distributors). 


However, none of the four refused to sell Opinion Dynamics these lamps, although some 


mentioned that they might be hard to find or that they might not have the stock to fulfill the 


order. 


 


Competing Priorities. Distributors had higher priorities than selling reduced wattage T8s. More 


specifically, distributors reported the need to sell through the phased-out inventory of T12s and 


700 series T8s. One noted that generous utility incentives for LEDs took their focus away from 


reduced wattage T8s, and another noted that T8s make up a very small percentage of their 


overall inventory, and it is therefore not a focus. 


 
“The push for the LED lighting that’s going to be the number one [challenge to selling reduced wattage 


T8s] because there’s so much more marketing materials, there’s more incentives from the manufacturer 


you know lighting manufacturers or fixtures manufacturers, LED—you know that’s pretty much where 


the buzz in the industry is right now is the LED.” 


 


Need for uniform lamps and consistent light output. The evaluation team found there to be 


general unease among some market actors about trying a new product and reluctance to mix 


lighting products or stock multiple lamp types. Three non-participating distributors reported that 


they did not recommend mixing reduced wattage T8s and 32W T8s, because replacing standard 
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T8s with low-wattage T8s in a spot replacement scenario can create issues with luminosity and 


light color, as well as reduced life of the bulb due to older ballasts.  


 
“Low wattage T8 do not make sense in a spot replacement situation because the other lamps typically are 


standard wattage, and you can see a difference in the light between low wattage and standard wattage 


T8s.You wouldn’t want to mix them.” 


 


Several (three out of eight) interviewed property managers and building operators reported being 


hesitant to stock different types of lamps, preferring instead a uniform lamp type to be installed 


across all fixtures in a facility. 


 


Motivators 


Distributors had several methods that they used to promote reduced wattage T8 bulbs. They 


focused primarily on the reduced cost of operation due to both energy savings and reduced 


replacement costs. Other benefits of reduced wattage T8s that some distributors highlighted 


included higher color resolution index values and lower initial costs when compared to LEDs.  


 


Non-participating distributors expressed interest in finding out more about NEEA’s RWLR 


program and saw it as an opportunity for their company. In addition, of six non-participating 


distributors who declined the interview, two nevertheless indicated interest in the program.  


 


Several distributors provided suggestions about the type of support that NEEA could provide to 


encourage the sale of reduced wattage bulbs. One suggested that a rebate of $1 per lamp would 


increase sales of reduced-wattage T8s. Another noted that a dedicated individual that the 


distributors work with who could answer any questions and help guide them through the program 


would be helpful. A third distributor, a corporate contact, said that simplifying the legal contract 


would make it easier on her team. She also mentioned that allowing a sufficient amount of time 


between announcing a new program and launching it would allow for better planning and 


execution of the program. She expressed concerns about extremely large discounts that can 


encourage very low bulb prices and customers reselling bulbs and suggested that the program 


should solicit pricing information from distributors to ensure that customers pay at least half the 


value of the bulb so that they, as she put it, “have some skin in the game.” 


 


4.8 PROGRAM-TRACKING DATA CONSIDERATIONS 


As part of the RWLR demonstration project, D&R, the program implementer, collected 


distributor sales data in the form of invoices and aggregated the data into a single Excel-based 


data source. D&R obtained and processed distributor sales data on a monthly basis. Data fields 


included: 


 


 Distributor location 
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 Sold-to location (defined by zip code)4 


 


 Item model number 


 


 Shipment date (month and year) 


 


 Quantity sold (bulbs/lamps) 


 


 Price (acquired for only one distributor) 


 


All distributors provided comprehensive data on the sales of 4' T8s, broken down by wattage. 


Some distributors also provided data on T5s, T12s, 8' T8s, U-Bend, LEDs, and other lamp sales. 


Distributors reported that, after an initial effort to set up the tracking templates and data-


extraction mechanisms, data-tracking and -sharing practices were efficient and easy. 


 


The data fields collected from distributors were sufficient to evaluate the market shift program 


design. However, as the program shifts to the alternative per-unit incentive design, the 


implementer will need to collect additional data to estimate program impacts, such as additional 


details on end users who purchased discounted reduced wattage T8s. As proven through the 


implementation of similar program designs in Massachusetts and Vermont, distributors are 


highly likely to pass at least a part of the incentive along to end users. In these cases, collecting 


customer information will support the evaluation of program net impacts. This type of data has 


been successfully tracked in similar programs in Massachusetts and Vermont. 


 


As part of the data review process, Opinion Dynamics also assessed data accuracy and quality 


and worked with NEEA and the implementer to identify and correct any data gaps, omissions, or 


errors. The review and analysis of the most recent sales data extract identified very few 


inconsistencies. 


 


Processing the sales data is a time-intensive task that requires a considerable number of manual 


manipulations. The implementer relies on Excel spreadsheets to store and process the data. Data 


field naming conventions and content within those spreadsheets vary from one distributor to 


another. The implementer uses a range of lookup tables to assign distributor locations and 


lighting products as program qualifying and non-qualifying. D&R manually revises those lookup 


tables as products change. Lamp classification and location classification, as well as other 


analyses are based on an Excel formula that the distributor needs to drag down to apply to the 


newly added data. Quality assurance and quality control procedures have also mostly manual.  


 


As the program expands and the number of participating distributors grows, NEEA and the 


program implementer should consider automating sales data processing to avoid any potential 


errors, as well as to increase process efficiency. NEEA and the implementer should also consider 


embedding additional quality assurance processes to ensure that the data are accurate and error 


                                                      
4The sold-to location is tracked only after 2015. Zip code is the zip code of shipment address, not the installation 


address. 
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free. While these data tracking enhancements will be more costly, they may ultimately save staff 


time spent on manual data processing and quality control. 


 


With the growth in the volume of data and the need for computational power to process it, Excel 


may not be the optimal tool given the amount of time it takes to process formula-based 


commands on large data sets. If NEEA were to choose to continue using Excel, Opinion 


Dynamics recommends that it is outfitted with new pivot table functionality and custom macros 


at the very minimum to ensure consistency in data processing and to identify and flag any issues 


with the data. 


 


Opinion Dynamics also recommends that the implementer standardizes data field naming 


conventions and content across distributors so that the data can be easily appended without 


generating additional data fields or modifying the existing ones. As more distributors enroll in 


the program and as distributor locations move from non-participating to participating over time, 


it would be helpful to track these changes in a separate data field to avoid any confusion. Finally, 


creating an index and a data dictionary with definitions of the core data fields and values, as well 


as rules for assigning data values, will help ensure common understanding and transparency and 


eliminate any confusion and errors.  







Evaluation of the Reduced Wattage Lamp Replacement Program 


Opinion Dynamics Page 40 


5. CONCLUSIONS AND RECOMMENDATIONS 


This section presents the key conclusions and recommendations. 


 


Conclusion: The RWLR program is a viable and needed effort given the remaining market 


potential and lack of competing interventions. The program’s focus on the maintenance 


market is particularly relevant.  


 


The evaluation results show that the T8 market is far from transformed. Based on the T8 sales 


projected as part of Cadeo Group’s 2015 Reduced Watt Replacement Market Characterization 


and Baseline report, reduced wattage T8s represent a small percentage of overall T8 sales. More 


specifically, in 2011 reduced wattage T8s were projected to represent 14% of overall T8 lamp 


sales, and in 2016 they were projected to reach 20%. While the overall T8 sales are projected to 


decline over time, there is still considerable potential to capture market share. Overall declining 


T8 sales trends and slightly increasing reduced wattage T8 sales among participating distributors 


are consistent with the Cadeo Group’s study. Overall, reduced wattage T8s represent 11% of 


participating distributor T8 sales. The interviewed distributors, contractors, property managers, 


and building operators generally favor the technology and consider it to be the best value on the 


market. And, while there is interest in LEDs as an alternative product, LEDs unlikely to gain 


significant market share for a while due to high prices and lack of experience with the 


technology. 


 


The maintenance market is lagging behind the retrofit market, is generally underserved by the 


utility programs, and presents a particularly good niche for the RWLR program. 


 


Recommendation: Evaluation results support NEEA’s decision to expand the program. Opinion 


Dynamics does not have any additional recommendations related to this topic area. 


 


Conclusion: The RWLR program’s focus on distributors is a good strategy, although 


additional demand-side interventions would be beneficial in transforming the market. 


 


Distributors represent the gateway to expanded use of reduced wattage T8s in the commercial 


maintenance market. Contractors purchase lighting products exclusively through distributors. 


Property managers and building operators we interviewed also purchase lighting products 


primarily through distributors, although some procure their lighting through contractors in 


addition to distributors. Through their contact with customers, distributors have a considerable 


degree of influence on end-user and contractor purchasing decisions. These findings validate 


NEEA’s decision to focus the RWLR program on distributors as the core market actor segment. 


However, while distributors play a dominant role in the market, the evaluation research revealed 


that property managers and building operators frequently make decisions about the types of 


lighting products to purchase and therefore also represent an important target for the program. 


Lighting contractors also exerted some influence over customer decisions, although to a much 


lesser extent than distributors. Manufacturers were a source of information for some distributors, 


lighting contractors, property managers, and building operators. In addition to the supply chain 


actors, utilities presented a valuable source of lighting information, especially for contractors.  
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Recommendation: Evaluation results support NEEA’s decision to include manufacturer and 


demand-side interventions in the RWLR program. Opinion Dynamics recommends that NEEA 


considers such outreach mechanisms as trade shows, trade publications, and promotion through 


trade associations, as well as collaboration with utilities’ energy efficiency programs. These 


sources were most frequently mentioned by property managers and building operators, as well 


as by contractors. 


 


Conclusion: The market shift program design is not a viable program strategy.  


 


Variability in sales over time and declining overall T8 sales made the baseline approach difficult 


to implement. In addition, the cumulative approach to goal achievement, where unachieved 


baseline sales were carried over to the next month, can be demoralizing. Payment of incentives 


after goals were met also discouraged distributors from applying incentives toward lamp costs 


due to concern that they would not be reimbursed if they did not reach their goal. A viable 


alternative to this market shift design is paying incentives on a per-lamp basis regardless of the 


historical baseline. Such a design guarantees that distributors receive incentives and allows them 


to pass the incentives along to custmers to offset higher costs of reduced wattage T8s without the 


fear of not being reimbursed for them. The use of this program design in Massachusetts and 


Vermont resulted in the effective execution and rapid transformation of the T8 market. 


 


It is important to note that the total cost of implementing a “simple incentive” design can be 


considerably higher than that of the “market shift” design due to the need to incentivize all lamp 


sales and not just those above the baseline, as well as due to the need to track additional data. 


Reduced wattage T8 incentive levels have been set at $2 per-lamp in both Massachusetts and 


Vermont, which is much higher than RWLR demonstration project’s $0.40 per-lamp above the 


baseline incentive. 


 


Recommendation: Evaluation results support NEEA’s decision to shift to the simple per-unit 


incentive program design in the near future. A decision to offer additional bonus payments for 


distributors that achieve their market share targets can provide an additional impetus to 


promote reduced wattage T8s. Opinion Dynamics recommends, however, that NEEA collects 


additional data, more specifically, details about end users who purchase discounted lamps, in 


cases where distributors pass incentives along to customers, to be able to assess program net 


impacts. 


 


Conclusion: Program processes ran smoothly and resulted in high distributor satisfaction 


and praise for the program team. The program was also able to successfully set up and 


execute data collection and acquisition. Data processing systems, however, will greatly 


benefit from additional automation as the program expands.  


 


The RWLR demonstration project achieved great success in developing and maintaining positive 


distributor relationships. Participating distributors were highly satisfied with the program design, 


incentive levels, data requirements, and program support, and with their relationship with 


program staff.  
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The program implementer was able to obtain and process the needed sales data. Participating 


distributors said that after an initial effort to set up the tracking templates and data extraction 


mechanisms, data-tracking and -sharing practices were efficient and easy. Data processes, 


however, used a fair amount of manual manipulations and Microsoft Excel-based formulas. 


Quality control and assurance procedures were also manual. As the program expands, however, 


it will become more and more time-consuming to process the sales data, and limitations with 


Excel may slow down the process. The potential for error associated with manual data 


processing practices will also increase with the increase in data volume.  


 


Recommendations:  


The following are the recommendations for improving data tracking and processing. These 


recommendations are based on our review of the data tracking system at a single point in time. 


According to the program staff, these recommendations have been adopted. 


 


1. Automate data processing steps and quality assurance processes.  


 


2. Switch to a more rigorous database tool for data tracking. If NEEA chooses to continue 


using Excel, Opinion Dynamics recommends that NEEA employs new pivot table 


functionality and custom macros at the very minimum to ensure consistency in data 


processing and to identify and flag any issues with the data.  


 


3. Standardize data field naming conventions and content across distributors so that the 


data can be easily appended without generating additional data fields or modifying the 


existing ones. As more distributors enroll in the program and as distributor locations 


move from non-participating to participating over time, it would be helpful to keep track 


of these changes in a separate data field to avoid any confusion.  


 


4. Create an index and a data dictionary with definitions of the core data fields and values, 


as well as rules for assigning data values to ensure common understanding and 


transparency and to eliminate any confusion and errors. 


 


Conclusion: Sales of reduced wattage T8s relative to the negotiated baseline show limited 


success, likely due to variability in sales over time and the program design. Rising reduced 


wattage T8 sales and market share and interest in the program are encouraging, but a 


range of barriers stands in the way of the program’s success.  


 


Distributor performance against the negotiated baselines was limited to a few high-performing 


months, which resulted in an overall shift of 5% from November 2013 to January 2015. An 


overall increase in shift occurred later in the program implementation, and this later increase is 


primarily due to a single distributor. Overall, compared to the negotiated baseline, three of the 


five participating distributors achieved a positive shift ranging from 5% to 27%. One distributor 


did not achieve a market shift (<1%), and one had a negative shift (−6%). Month-to-month sales 


performance was erratic due to highly fluctuating sales. While some distributors reported that the 


program influenced how they promoted reduced wattage T8s, a mystery shopper study revealed 


that, in general, distributor sales representatives did not attempt to upsell reduced wattage T8s 


and were filling orders as requested by customers. It is likely that the limited performance was 
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caused by the market shift program design, as increasing sales and market share of reduced 


wattage T8s offered reassurance of the program’s future performance. Non-participating 


distributors also showed interest in the program.  


 


A range of barriers, including initial cost, supply-side and demand-side inertia, concerns with 


lamp performance, and lack of knowledge were the core barriers to the technology adoption. 


These barriers were consistent with those that NEEA identified and developed interventions 


around as part of the RWLR demonstration project. 


 


Recommendation: While the per-unit incentive design will help address the initial cost barrier, 


NEEA should continue to seek opportunities to educate distributors, contractors, and end users 


about reduced wattage T8s and their performance, thus dispelling any misconceptions and 


concerns with the technology and placing the product top-of-mind.  
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A. APPENDIX: DISCUSSION GUIDES 


PARTICIPATING DISTRIBUTOR GUIDE 


[Note to Reviewer] The Interview Guide is a tool to guide process evaluation interviews with 


participating commercial and industrial lighting distributor locations in NEEA’s RWLR-


Demonstration Project. The guide helps to ensure the interviews include questions concerning 


the most important issues being investigated in this study. Follow-up questions are a normal part 


of these types of interviews. Therefore, there will be sets of questions that will be more fully 


explored with some individuals than with others. The depth of the exploration with any 


particular respondent will be guided by the role that individual plays in the program’s design 


and operation, i.e., where they have significant experiences for meaningful responses. The 


interviews will be audio taped. 


Introduction 


Hi, may I please speak with [NAME]? My name is ___ and I’m calling from Opinion Dynamics. 


We are part of the team hired to conduct the evaluation of NEEA’s energy efficiency programs 


and we’re currently in the process of conducting interviews with commercial and industrial 


lighting distributors. The questions will take about 20 to 30 minutes. May I speak with the person 


at your firm who is most familiar with your stores participation in the Northwest Energy 


Efficiency Alliance (NEEA) Reduced Wattage Lamp Replacement Demonstration Project? [IF 


NOT, SCHEDULE A CALL BACK.] 


Thank you. May we record this conversation? While we may use selected quotes in our final 


reports, your responses will be kept strictly anonymous. 


Participation and Overview 


1. Can you briefly describe how your branch became involved in the RWLR pilot 


program? 


2. What did you see as the primary benefits for participating in the program? 


Incentive 


3. Was the incentive of $.40/lamp enough to move the market? If not, what do you think 


the incentive should be? 


4. NEEA gave participating distributors some latitude in how they could use the 


incentive dollars earned through the program. How did you use the funds at your 


location? 


5. The incentive structure also required that each distributor location establish a 


“baseline” that distributors needed to hit before the incentive could be applied. Did 


you find any challenges with this approach? How could those challenges be 


overcome?  


6. Did you experience any challenges in providing the data needed to establish the 


baseline and calculate the incentive? 
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Marketing 


7. NEEA also provided a marketing stipend to each of the participating distributors. How 


did your company use the marketing stipend? Was the stipend adequate? If not, how 


could it be improved? How effective do you think your marketing approach(es) has 


been in increasing the sales of low wattage T8s? 


8. NEEA also provided some marketing support in terms of templates and calculators. 


Did you use any materials or support offered by NEEA if so, how? Do you have any 


suggestions for how the marketing materials could be improved? 


9. Aside from the energy saved by converting to RWT8s, what attributes of the T8s do 


you use as selling points, if any?  


10. Do you receive any marketing support from the manufacturers you work with? What 


types of support do they provide? Do you think the support you receive from 


manufacturers is adequate? What could be improved? 


11. Are there any other types of marketing materials that you use to sell fluorescent 


lighting generally? Do you have any special materials for RWT8s? Would it be 


possible for us to get copies of that marketing material? 


Training 


12. NEEA required that participating distributors provide training on the product and 


program requirements. Can you explain your approach for training staff? How many 


trainings did you host? How many staff were trained? 


13. Were there any challenges in to providing the required training? 


14. Do you have any suggestions for how NEEA could help improve the training? 


15. Do you think your staff are knowledgeable enough to educate their customers about 


RWT8 products? 


Sales 


16. Based on the program data we see that RWT8s generally account for [RWT8AMNT] 


percent of the market share for T8 lamps? Is this correct? 


17. What percentage of your sales are spot replacement versus full re-lamping projects? 


What are the challenges to selling RWT8 products in a spot replacement scenario vs. a 


full re-lamping situation? Also, what percentage are inside vs. outside sales? What are 


the challenges to selling RWT8 products in inside sales vs. outside sales situations? 


18. Do you have any customers that could be described as “third party” lighting 


maintenance companies, which might purchase bulbs from you to install in their 


client’s locations?  


19. In what market segments are your biggest clients? [EXAMPLES: schools and local 


government, office park, retail, restaurants, small industrial, large industrial, hospitals, 


etc.] 


Benefits and Barriers 


20. What are the major obstacles to selling more low wattage T8 bulbs?  


21. Is there anything about these bulbs specifically do customers not like? 
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22. Do you think the emergence of LED products will impact your sales of T8 fluorescent 


generally and RWT8’s specifically?  


23. Thinking specifically about the lighting maintenance market (not new construction or 


major renovations), how long do you think fluorescent will be the dominant 


technology? When do you expect LED’s to begin making headway into the 


maintenance market? 


24. What, in your opinion, would be the best way for NEEA to help you increase sales of 


low wattage T8 bulbs in the maintenance market? 


Satisfaction 


25. How satisfied were you with the following components of the NEEA RWLR Project? 


For each characteristic I mention, please tell me if you were very satisfied, somewhat 


satisfied, not very satisfied, or not at all satisfied. 


a. The incentive level provided by the project 


b. The trainings offered by the project 


c. Recommendations from the project to increase low wattage T8 sales 


d. Your interaction with the project team 


e. The project overall 


26. Is there anything that you would like to see changed about the project? 


27. Is there anything about the project that you think is working particularly well? 


Corporate Structure 


28. How is your corporation structured? Is it a hub and branch system, where the main 


office oversees satellite locations, or is each location more autonomous?  


29. How free are staff at different locations to offer different prices, marketing materials, 


and sales techniques? 


Firmographics 


30. How many employees do you have at your location? 


31. How long has your location been in business, in years? [Your best guess is fine] 


32. Would you consider your location to be part of a national firm, a regional firm, a local 


firm, or something else? 


33. In which utility territory(s) does this location usually sell bulbs? 


Those are all the questions I had for you at this time! Thank you very much for speaking with 


me; your responses will be very helpful. Have a good day! 
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NON-PARTICIPATING DISTRIBUTOR GUIDE 


[Note to Reviewer] The Interview Guide is a tool to guide process evaluation interviews with 


non-participating commercial and industrial lighting distributor locations in NEEA’s RWLR-


Demonstration Project. The guide helps to ensure the interviews include questions concerning 


the most important issues being investigated in this study. Follow-up questions are a normal part 


of these types of interviews. Therefore, there will be sets of questions that will be more fully 


explored with some individuals than with others. The depth of the exploration with any 


particular respondent will be guided by the role that individual plays in the program’s design 


and operation, i.e., where they have significant experiences for meaningful responses. The 


interviews will be audio taped. 


Introduction 


Hi, may I please speak with [NAME]? My name is ___ and I’m calling from Opinion Dynamics. 


We are part of the team hired to conduct the evaluation of NEEA’s energy efficiency programs 


and we’re currently in the process of conducting interviews with commercial and industrial 


lighting distributors. The questions will take about 15 minutes. May I speak with the person at 


your firm who is most familiar with the sales and marketing process at your location? [IF NOT, 


SCHEDULE A CALL BACK.] 


Thank you. May we record this conversation? While we may use quotes in our final reports, your 


responses will be kept strictly anonymous. 


Awareness 


1. Before today’s call, had you heard of Northwest Energy Efficiency Alliance (NEEA) 


Reduced Wattage Lamp Replacement Demonstration Project? 


[IF AWARE] 


a. Why did your firm decide not participate in the project? 


Customer Relationship 


2. Approximately, what percentage of your sales of T8 products involves sales directly to 


customers? In what market segments are you most likely to be working directly with 


the customer as opposed to sales through contractors or installers? [EXAMPLES: 


schools and local government, office park, retail, restaurants, small industrial, large 


industrial, hospitals, etc.]  


3. Approximately, what percentage of your sales involve “third parties” such as 


contractors, installers, lighting maintenance contractors, which might purchase bulbs 


from you to install in their client’s locations or resell? In your experience, what role do 


these third parties play for customers? [PROBE here for if they sign fixed-term 


contracts for lighting maintenance or if they actually make decisions about what is 


ordered] 


4. To what extent do the customers you interact with have the ability to make the 


decision to switch from a standard 32W T8 to a reduced wattage T8?  


a. (IF LIMITED EXTENT) What challenges does this present for the push to sell 


reduced wattage T8s? How do you overcome these challenges? 
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Marketing 


5.  How do you typically promote linear florescent lights 


6. How do you promote the reduced wattage T8 bulbs? 


7. Do you receive any marketing support from the manufacturers you work with? What 


types of support do they provide? Do you think the support you receive from 


manufacturers is adequate? What could be improved? 


8. Are there any other types of marketing materials that you use to sell fluorescent 


lighting generally? Do you have any special materials for reduced wattage T8s? 


Would it be possible for us to get copies of that marketing material? 


Sales 


9. What percentage of your T8 sales are reduced wattage bulbs? Has that percentage 


increased, decreased, or stayed the same over the past few years? Has it changed 


recently? 


a. [IF CHANGED] What factors do you believe contributed to the change? 


10. What percentage of your reduced wattage T8 sales are spot replacement versus full re-


lamping projects? What are the challenges to selling reduced wattage T8 products in a 


spot replacement scenario vs. a full re-lamping situation? 


11.  What percentage of your reduced wattage T8 sales are inside vs. outside sales? What 


are the challenges to selling reduced wattage T8 products in inside sales vs. outside 


sales situations? 


12. What are the major obstacles to selling more reduced wattage T8 bulbs? Are there 


things about these bulbs that customers do not like? 


13. Do you think the emergence of LED products will impact your sales of T8 fluorescent 


generally and reduced wattage T8’s specifically? Why or why not? 


14. Thinking specifically about the lighting maintenance market (not new construction or 


major renovations), how long do you think fluorescent will be the dominant 


technology? When do you expect LED’s to begin making headway into the 


maintenance market? 


15. My company has been hired by an organization that is interested in increasing the 


sales reduced wattage T8s sold in the maintenance market. As they continue to design 


their program, what kind of support could they provide that would help your store be 


able to sell more reduced wattage T8 bulbs? 


Firmographics 


16. How many employees do you have at your location? 


17. How long has your location been in business, in years? [Your best guess is fine] 


18. For each of the following types of customer, please tell me if you regularly sell them 


any type of fluorescent tube lighting, including but not limited to reduced wattage 


T8s? [by regularly, I mean sell at least one bulb per calendar month, on average] 


a. Large Industrial  


b. Small Industrial 


c. Commercial Office Space 


d. Commercial Retail 


e. Restaurants 
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f. Schools/Universities 


g. Hospitals 


h. Local Governments 


i. 3rd Party Lighting Contractors/Installers 


19. Would you consider your location to be part of a national firm, a regional firm, a local 


firm, or something else? 


20. In which utility territory(s) does this location usually sell bulbs? 


Those are all the questions I had for you at this time! Thank you very much for speaking with 


me; your responses will be very helpful. Have a good day! 
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UTILITY PROGRAM MANAGER DISCUSSION GUIDE 


[Note to Reviewer] The Interview Guide is a tool to guide evaluation interviews with utility 


program managers in the Pacific Northwest about what programs currently incent or increase 


the use of Low Wattage T8 Lamps in their territories. This is in support of NEEA’s RWLR 


Program and will be used to determine what niche role the NEEA program is filling. 


Introduction 


Hi, may I please speak with [NAME]? My name is ___ and I’m calling from Opinion Dynamics. 


We have been retained by NEEA to conduct the evaluation of their reduced wattage T8 lamp 


replacement program and we’re currently in the process of conducting interviews with utilities to 


get a sense of if and how they incent low wattage T8 products. The questions will take about 10 


to 15 minutes.  


Would you be the best person at [UTILITY] to speak with about incentives for efficient lighting? 


[IF NOT, SCHEDULE A CALL BACK.] 


Thank you. May we record this conversation? While we may use selected quotes in our final 


reports, your responses will be kept strictly anonymous. 


Introduction 


1. Can you briefly describe your role at [UTILITY]? 


Programs 


2. Has your company ever offered standard or prescriptive incentives for the purchase or 


installation of reduced wattage T8 lamps? 


a. If so, when did your company offer low watt T8s as a standard or prescriptive 


measure? Do you still offer them now? 


b. If so, has the incentive remained the same or changed in the past 2 years?  


c. If not, when did you discontinue them? 


d. [If 2=yes] Approximately how many low watt T8 lamps have you incentivized 


through your prescriptive or standard program annually? [prompt that guess is 


fine] 


3. Has your company every offered upstream or midstream incentives for low watt T8 


lamps? 


a. If so, when did your company offer upstream or midstream incentives for low 


watt T8s?  


b. Do you still offer them now? 


c. If so, has the incentive remained the same or changed in the past 2 years?  


d. If not, when did you discontinue them? 


4. [If 2=yes] Approximately how many low watt T8 lamps have you incentivized through 


your upstream or midstream program annually? [prompt that guess is fine] 


5. Does your company currently have any incentives or programs that may indirectly 


incent the installation of reduced wattage T8s, through retrofit or new construction/or 


design-based programs? [SKIP TO 8 if NO to both 3 and 4] 


6. Do you have a sense of how many reduced wattage T8’s would, in total, be incented 


by your programs? Your best guess is fine. 
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7. Are there any other ways that a low watt T8 could potentially be incentivized through 


your programs? 


Benefits and Barriers 


8. What are the major obstacles to selling more reduced wattage T8 bulbs?  


9. Is there anything about these bulbs specifically that customers do not like? 


10. Do you think the emergence of LED products will impact the maintenance 


(replacement) market for T8 fluorescents generally and reduced wattage T8’s 


specifically?  


11. Do you currently incent any linear LED products for non-residential customers?  


a. If so, can you describe your LED product incentives? 


b. If not, do you have any plans to do so in the future?  


Those are all the questions I had for you at this time! Thank you very much for speaking with 


me; your responses will be very helpful. Have a good day! 
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LIGHTING CONTRACTOR DISCUSSION GUIDE 


[Note to Reviewer] The Interview Guide is a tool to guide in-depth interviews with Lighting 


Maintenance Contractors. The guide helps to ensure the interviews include questions concerning 


the most important issues being investigated in this study. Follow-up questions are a normal part 


of these types of interviews. Therefore, there will be sets of questions that will be more fully 


explored with some individuals than with others. The interviews will be audio taped and 


transcribed. 


Introduction 


Hi, may I please speak with [NAME]? My name is ___ and I’m calling from Opinion Dynamics. 


We are part of the team hired to conduct research for the Northwest Energy Efficiency Alliance 


(or NEEA). NEEA would like to understand lighting trends and dynamics in the lighting 


maintenance market to refine and improve its energy efficiency offerings and feedback from you 


will be extremely valuable. This discussion will not take more than 15 minutes of your time. 


Your responses will be kept confidential and will be reported in aggregate (they will not be 


linked to your company). Do you have the time to talk now? [IF NOT, SCHEDULE A CALL 


BACK.] 


Thank you. May we record this conversation? As I mentioned, your responses will be kept 


strictly anonymous and will not be attached to your company. 


Screener 


1. Is your company involved in performing interior lighting replacement in the 


commercial sector? [IF NO, TERMINATE] 


2. Do you work in Washington, Montana, Oregon, or Idaho? [PROBE FOR SPECIFIC 


AREAS WITHIN WASHINGTON, MONTANA, OREGON, AND IDAHO] 


[TERMINATE IF DOES NOT OPERATE IN THESE STATES OR ASK TO BE 


TRANSFERRED TO SOMEONE ELSE IF RESPONDENT IS UNABLE TO SPEAK 


ABOUT THOSE STATES.] 


Company Overview 


For the rest of our interview, I would like for you to focus on the lighting services that you 


provide in commercial facilities in the Northwest, which we define as Oregon, Washington, 


Idaho and Montana market(s).[IF NEEDED: COMMERCIAL FACILITIES ARE NON-


RESIDENTIAL AND NON-MULTI-FAMILY FACILITIES] 


3. Does your company only provide maintenance, repair, and operations services or does 


your company also provide other lighting services, such as renovations, remodels, new 


construction, energy efficient upgrades, retrofits? [PROBE FOR THE FULL 


SPECTRUM OF SERVICES THAT THE COMPANY PROVIDES] 


4. [IF COMPANY PROVIDES NON-MAINTENANCE SERVICES] If you were to 


provide a breakdown of your lighting sales across the various lighting service areas, 


what percent of sales are in lighting maintenance vs. other lighting work? [PROBE 


FOR BEST ESTIMATE] 


5. Do you also provide services related to lighting control systems?  







Evaluation of the Reduced Wattage Lamp Replacement Program 


Opinion Dynamics Page 54 


6. [IF COMPANY PROVIDES NON-MAINTENANCE SERVICES] I’m interested in 


your company’s structure. Do you have a division that works just on maintenance 


(maintenance, repair and operations) and nothing else, or do employees work across a 


variety of service areas such as maintenance, retrofits, remodels, etc.?  


7. Does your company have designated sales people?  


8. [IF NO] Who is in charge of generating new sales leads and maintaining existing 


clients? 


9. What types of certifications does your crew have? [E.G. CLASS II, JOURNEYMEN, 


APPRENTICE] 


Customer Base 


10. What types of commercial customers/facilities does your company typically service? 


[PROBE FOR BUSINESS SECTORS, TYPE (LOCAL VS. NATIONAL), FACILITY 


SIZES, AND FACILITY TYPES, FACILITY OWNERSHIP – LEASE VS. OWN] 


11. [IF COMPANY PROVIDES NON-MAINTENANCE SERVICES] Thinking about the 


lighting maintenance market specifically, are the customers that you service different 


from your other customers? If so, how are they different? 


12. When providing services to your commercial customers, do you primarily work with 


the building owners/operator, property management companies, or other contacts? 


[PROBE FOR A % BREAKDOWN IN TERMS OF TITLES AND PROBE FOR 


WHAT THE “OTHERS” ARE] 


13. [IF COMPANY PROVIDES NON-MAINTENANCE SERVICES] Is this different in 


the lighting maintenance market specifically? If so, how is it different? 


Maintenance Contract, Installation Practices, and Decision Making Processes 


14. For lamp replacements, who ultimately decides what lamp to purchase? Describe the 


process of how this decision typically gets made.  


15. How are your routine maintenance contracts with customers structured?  


16. Are they fixed price contracts, cost reimbursement, or other types of contracts?  


17. What is the typical contract time period? Is it different by customer type? If so, how? 


18. Is replacement equipment type (e.g., standard wattage T8s vs. reduced wattage T8s) 


generally specified in contracts or is there flexibility with equipment choices? Is it 


different by customer type? If so, how? 


19. Do contracts that include maintenance of lighting controls differ from those that do 


not? If so, how do they differ? 


a. [IF NO FLEXIBILITY] How would you go about making changes to the types of 


lamps you install? Who makes those decisions?  


20. When a contract is renewed, do you revisit the type of equipment installed? How often 


do you suggest changes? Who must approve those changes? 


21. Do you typically purchase the products for the customers or do they purchase them 


directly for you to install? [PROBE FOR VARIATION BY BUSINESS TYPE AND 


FACILITY TYPE] 


[IF CONTRACTOR PURCHASES LIGHTING EQUIPMENT] 


a. How do you typically order lighting equipment? Do you work with a distributor, 


or salesperson, or do you purchase equipment through retail channels (online or at 


the store)? 


[IF CONTRACTOR WORKS WITH A DISTRIBUTOR] 
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b. Do you work with one or multiple distributors? Why do you work with more than 


one distributor? 


22. Do your customers place maintenance orders with your company in-person, or is the 


process automated (e.g., online)? [PROBE FOR VARIATION BY FACILITY TYPE 


AND BUSINESS TYPE] 


23. What sources of information do you use to learn about and stay up-to-date on the 


lighting products? 


24. How are maintenance activities structured? What percentage of your customers replace 


lamps on burn out and what percentage replace lamps as group replacements? Is it 


different by facility type? What about business type? If so, how? 


25. Do you have standing orders with the distributors/manufacturers for specific lighting 


technologies? If so, what influences the changes in the orders? [PROBE FOR 


CHANGES IN MAINTENANCE SPECIFICATIONS] 


Sales of Linear Lamps 


I would like to shift gears and talk about the types of lighting products that your company installs 


as part of its maintenance work. Unless I say otherwise, for the rest of the questions, please focus 


just on your maintenance contracts.  


26. What percent of your lighting maintenance work involves linear fluorescent fixtures 


versus other types of fixtures? 


27. What percent of the linear fluorescent fixtures are T8s? 


28. What percentage of your T8 replacements sales are reduced wattage, 28 or 25 watt, 


T8s? [PROBE FOR BREAKDOWN BETWEEN 28W AND 25W T8S] 


a. [IF SOME INSTALL REGULAR WATTAGE T8s] Why do you not always 


install low wattage T8s? What would motivate you to move to using more low 


wattage T8s? 


29. What percentage of your customers are now purchasing T-LEDs? What kinds of 


customers are most interested in T-LEDs? [PROBE FOR FACILITY TYPES AND 


BUSINESS TYPES]  


30. Does your company encourage customers to install reduced wattage T8s as an 


alternative to standard wattage T8s? 


a. [IF YES, PROMOTE] When encouraging your customers to install reduced 


wattage T8s, how do you explain the benefits of the lamps over standard wattage 


T8s? 


b. [IF YES, PROMOTE] Please rank the benefits of reduced wattage T8s as you 


promote them to customers. [IF NEEDED, PROBE FOR ENERGY SAVINGS, 


LONGER LIFE SPAN, LUMEN OUTPUT, ETC.] 


c. [IF YES, PROMOTE] Do your customers ever go against your recommendation 


and stick with regular wattage T8s? If so, why? What are the barriers to the 


installation of reduced wattage T8s? [PROBE FOR COSTS OF LAMPS, 


CUSTOMER PERCEPTION THAT REDUCED WATTAGE MEANS 


REDUCED LIGHT OUTPUT, DIFFICULT TO CHANGE STANDING 


ORDERS WITH CUSTOMERS] 


d. [IF YES, PROMOTE] Are there some customer types who are less likely to 


follow your recommendation and install reduced wattage T8s? If yes, why do you 


think that is? 
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e. [IF NO DO NOT PROMOTE] Why don’t you encourage your customers to 


install reduced wattage T8s? 


f. [IF NO DO NOT PROMOTE] What would motivate you to encourage your 


customers to install reduced wattage T8s? 


g. [IF NO DO NOT PROMOTE] Are there other products that you encourage your 


customers to install as an alternative to standard wattage T8s? 


31. What percentage of your maintenance customers still have T12s in use? 


a. [IF > 0% ASK] When servicing those fixtures, do you typically recommend 


replacement of T12 ballasts with an energy efficient ballast? 


b. [IF YES] What ballast do you install or recommend? 


32. When replacing a T12 ballast with a T8 ballast, how often do you install reduced 


wattage T8 lamps versus standard wattage lamps? 


a. [IF > 0% ASK] What influences the recommendation of a standard wattage T8s, 


reduced wattage T8s, or other alternative, such as LEDs?  


33.  How knowledgeable would you say you/your staff/sales force is about reduced 


wattage T8s and their benefits?  


a. [IF COMPANY PROVIDES NON-MAINTENANCE SERVICES] Do you 


promote reduced wattage T8s to the same degree in the maintenance and the non-


maintenance market or is your approach different based on the market? If 


different, why? What factors drive the differences? [PROBE FOR CUSTOMER 


PREFERENCES, CORPORATE DECISION MAKING STRUCTURE, 


CONTRACTUAL ISSUES, UTILITY PROGRAMS, CURRENT LIGHTING 


INVENTORY, ETC.] 


34. What changes do you see happening to the linear fluorescent market in the future? 


Why? [PROBE FOR EMERGENCE OF LEDS. PROBE FOR DIFFERENCES 


BETWEEN NEW CONSTRUCTION AND MAINTENANCE] How quickly do you 


expect the market to start changing?  


35. Do you think that reduced wattage T8s will remain a viable energy efficient alternative 


to standard T8s moving forward? Why do you say that? 


Lighting Controls 


[ASK IF CONTRACTOR PROVIDES LIGHTING CONTROL MAINTENANCE SERVICES] 


I have just a few questions about lighting controls and then we will be done. 


36. What percentage of your lighting maintenance work involves lighting control systems, 


such as occupancy sensors, timers or daylight sensing and dimming? 


37. What percentage of your lighting maintenance customers have some type of automated 


lighting controls? 


38. What types of maintenance are most common for lighting control systems? 


39. When installing or maintaining controls systems, what are the key factors that affect 


how easy or difficult it is to install/maintain the system? 


40. If you could change just one or two things about controls systems to make them easier 


to install, operate and maintain, what would you change? 


41. How often do you encounter part replacement issues, such as mismatched parts, when 


performing lighting control system installations or maintenance? 
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42. How do you stay up-to-date on lighting controls, so that you can service them 


properly? 


43. What changes do you see happening to the lighting controls market in the future? 


Why? 


44. Have you heard of controls that are installed on a per-fixture basis rather than on a per-


room or per zone basis? Do you have any experience with these types of controls?  


Program Awareness 


45. Are you aware of any energy efficiency programs that provide incentives for reduced 


wattage T8s either to contractors or end users? What about energy efficiency programs 


that provide incentives for reduced wattage T8s in the maintenance market?  


[IF YES] 


a. What are the programs? [PROBE FOR LOCATION AND PROGRAM DESIGN] 


46. Are you signed up as a trade ally for any of these programs? If so, which programs? 


47. Do you promote these programs among your customers? Why or why not? 


48. How do you find out about these programs? 


Firmographics 


I would also like to learn a bit more about your company and then we will be done.  


49. How many employees does your company have? And how many employees support 


your company’s operations in the Oregon/Washington/Idaho/Montana market(s) 


specifically? 


Those are all the questions I have. Thank you very much for your time! 
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PROPERTY MANAGER AND BUILDING OPERATOR DISCUSSION GUIDE 


 [Note to Reviewer] The Interview Guide is a tool to guide in-depth interviews with Property 


Owners and Managers. The guide helps to ensure the interviews include questions concerning 


the most important issues being investigated in this study. Follow-up questions are a normal part 


of these types of interviews. Therefore, there will be sets of questions that will be more fully 


explored with some individuals than with others. The interviews will be audio taped. 


Introduction 


[IF NAME IS AVAILABLE] Hi, may I please speak with [NAME]?  


[IF NAME IS NOT AVAILABLE] May I please speak with the person who is in charge of 


making decisions regarding the types of lighting technologies that are installed at your 


facility/facilities that you oversee? [IF NEEDED ASK FOR FACILITIES MANAGER, 


PROCUREMENT DIRECTOR, OR SOMEONE IN A SIMILAR POSITION] 


My name is ___ and I’m calling from Opinion Dynamics. We are part of the team hired to 


conduct research for the Northwest Energy Efficiency Alliance (or NEEA). NEEA would like to 


understand lighting trends and dynamics in the commercial buildings to refine and improve its 


energy efficiency offerings, and feedback from you will be extremely valuable. This discussion 


will not take more than 15 minutes of your time. Your responses will be kept confidential and 


will be reported in aggregate (they will not be linked to your company). Do you have the time to 


talk now? [IF NOT, SCHEDULE A CALL BACK.] 


Thank you. May we record this conversation? As I mentioned, your responses will be kept 


strictly anonymous and will not be attached to your company. 


Company Overview 


1. Does your company own or operate commercial buildings in Washington, Montana, 


Oregon, or Idaho? [PROBE FOR WHICH STATES] [PROBE FOR SPECIFIC 


AREAS WITHIN WASHINGTON, MONTANA, OREGON, AND IDAHO] 


[TERMINATE IF DOES NOT OPERATE IN THESE STATES OR ASK TO BE 


TRANSFERRED TO SOMEONE ELSE IF RESPONDENT IS UNABLE TO SPEAK 


ABOUT THOSE STATES] 


2. For the remainder of the interview I would like to focus on commercial properties that 


your company owns and/or manages in the northwest region (Oregon, Washington, 


Montana, and Idaho). 


3. Could you briefly describe your company and your role and responsibilities? 


4. What facility types does your company own and/or manage? [PROBE FOR SECTOR 


AND SIZE] 


5. [ASK ONLY OF PROPERTY MANAGEMENT COMPANY RESPONDENTS] 


Does your company own any of the facilities that it manages? If so, what percent of 


the facilities that your company manages does your company also own? 


Approximately, what percent of the total square footage does that represent? 


Decision Making Processes 


6. Who makes decisions about the types of lighting products that are used across the 


facilities that your company owns and/or manages? 
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a. Are those decision making processes different by facility type or region? If so, 


how? 


b. Are those decision making processes different by type of lighting project? 


[TENANT IMPROVEMENTS AND MAJOR REMODEL, LIGHTING 


RETROFIT PROJECT, OR SIMPLE LAMP MAINTENANCE] 


c. Are those decision making processes different for projects that include lighting 


controls such as occupancy sensors or daylight sensors? 


7. Do you have a system or procedure for planning lighting replacements or upgrades? 


Do those replacements and upgrades happen on an ad hoc basis or is it something that 


is generally scheduled to occur at certain intervals? What is the frequency? What 


factors drive it?  


a. Is this process the same or different for lighting controls? 


8. What are the driving factors behind the selection of lighting products at your 


company’s facilities?  


[IF NOT MENTIONED, PROBE FOR THE FOLLOWING] 


a. Do tenant preferences play any role? If so, what role? 


b. What about energy efficiency/green corporate policies? 


c. What about lighting product costs? 


d. What about availability of energy efficient technologies?  


e. What about federal standards and regulations? 


f. Is this process the same or different for lighting controls specifically? If different, 


how so? [RE-PROMPT ON TENANT ROLE, EFFICIENCY, COST, 


AVAILABILITY, CODES/REGULATION.] 


9. What parties influence you and your organization on the decision on what lighting 


products to purchase and install? 


[IF NOT MENTIONED, PROBE FOR THE FOLLOWING] 


a. [PROBE ONLY IF THE RESPONDENT IS PROPERTY OWNER] Property 


management firms 


b. Electrical contractors 


c. Electrical distributors 


d. Lighting manufacturer representatives 


e. Lighting designers 


10. Are these influencers the same or different for lighting controls? If different, how so? 


[RE-PROMPT ON PROPERTY MANAGEMENT FIRMS, ELECTRICAL 


CONTRACTORS AND DISTRIBUTORS, MANUFACTURER REPS, LIGHTING 


DESIGNERS.] 


11. How easy or difficult is it to introduce new lighting technologies in the facilities that 


your company owns and/or manages? How does your company generally go about 


trying out new lighting technologies? 


12. Where do you find information about lighting and lighting control products? [IF 


NEEDED, MENTION SPECIFIC TRADE PUBLICATIONS, NEWSLETTERS, 


WEBSITES, ORGANIZATIONS, VENDORS, ETC.] 


Maintenance Contracts and Activities 


13. Do you work with lighting maintenance contractors to facilitate lighting maintenance 


at any of the facilities that your company owns and/or manages, or is all lighting 


maintenance work performed by internal staff? 
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14. [ASK IF USE CONTRACTORS] Do the contractors that you work with make lighting 


purchases, or does your company purchase lighting products? 


15. [ASK IF USE CONTRACTORS] How are your routine maintenance contracts with 


contractors structured?  


a. Are they fixed price contracts, cost reimbursement, or other types of contracts?  


b. What is the typical contract time period? Is it different by facility or contractor? If 


so, how? 


c. [PROBE IF CONTRACTORS ORDER LIGHTING] Is replacement equipment 


type (e.g., standard wattage T8s vs. reduced wattage T8s) generally specified in 


contracts or is there flexibility with equipment choices? Is it different by 


contractor or facility? If so, how? 


i. What role does owner maintenance product specification play in this 


transaction? 


d. Does this differ for lighting controls? If different, how so? 


16. How are maintenance activities structured? In what percent of the facilities that your 


company owns/manages do you perform group replacement vs. on-demand 


replacement? Is it different by facility? If so, how? 


17. [ASK IF PERFORM MAINTENANCE WORK INTERNALLY OR IF 


CONTRACTOR DOES NOT PURCHASE LIGHTING EQUIPMENT] For the 


lighting maintenance work that your company performs internally/for the lighting 


products that you purchase to maintain your current lighting, where do you obtain 


lighting products? Do you work with distributors, manufacturers, retailers, someone 


else or a mix of actors? Online suppliers? 


a. How is your ordering process structured – do you have standing orders or do you 


place lighting orders on “as needed” basis? 


b. Do you physically go to the store to make the purchase? Purchase by phone? 


Online?  


c. Is there a certain person at the purchasing location that you consult with (i.e., a 


sales or account representative)? 


d. Does this differ for lighting controls? If different, how so? 


Awareness and Use of T8 Technologies 


I would like to shift gears a bit and talk about the types of lighting products that your company 


uses across its facilities. 


18.  Thinking about all of the facilities in the northwest region that your company owns 


and/or manages, approximately what percent of your lights are linear fluorescent 


lighting fixtures? 


a. How, if at all, is this percentage different by state or facility type? 


b. What other fixtures are common across the facilities that your company 


owns/manages? 


19. And approximately what percent of the linear fluorescent light fixtures are T8s? 


20. Are you familiar with reduced wattage T8s? If so, what do you think about them? 


[PROBE FOR LAMP DURABILITY, ENERGY SAVINGS, LIGHT QUALITY, 


COMPATIBILITY WITH T8 BALLASTS] 


21. [IF FAMILIAR WITH REDUCED WATTAGE T8s] Do you use reduced wattage T8s 


in any of the facilities that your company owns and/or manages? 
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a. [IF NO] Why not? What could motivate your company to try reduced wattage 


T8s? 


b. [IF YES] What percent of T8s across your company’s facilities are reduced 


wattage T8s? 


c. [IF YES] What do you view as the core benefits of reduced wattage T8s? What 


about challenges associated with reduced wattage T8s? 


22. [ASK IF ORDER LIGHTING PRODUCTS THROUGH DISTRIBUTORS] When 


placing orders for T8 through distributors, have distributors filled your order or have 


you heard them mention reduced wattage T8s as an alternative for standard wattage 


T8s? If, so what exactly have distributors told you? How, if at all, has it influenced 


your purchasing decision?  


Future Trends 


23. What changes, if any, do you see happening to the linear fluorescent lighting at your 


facilities in the future? Why? [PROBE FOR EMERGENCE OF LEDS. 


DIFFERENTIATE BETWEEN T-LED LAMPS (THAT GO IN THE CURRENT 


FIXTURES) AND NEW LED FIXTURES] How quickly do you expect to start trying 


out new lighting technologies?  


a. What factors do T-LEDs need to overcome before you see these lamps replacing 


fluorescent lamps for lamp replacement? 


24. What changes, if any, do you anticipate (or hope for) in lighting control technologies? 


Program Awareness 


25. Are you aware of any energy efficiency programs that provide incentives for reduced 


wattage T8s? What about energy efficiency programs that provide incentives for 


reduced wattage T8s in the maintenance market?  


[IF YES] 


a. What are the programs? [PROBE FOR LOCATION AND PROGRAM DESIGN] 


b. Have any of your facilities participated in any of those programs? If so, which 


programs? If no, why not? 


Awareness and Use of Lighting Control Technologies 


I would like to switch gears a bit and ask you a few questions about lighting controls. 


26. What are the typical benefits of lighting controls? What are the typical issues of 


lighting controls? 


27. What are the most compelling reasons to invest in lighting controls? What are the 


barriers to adding lighting controls to your company’s facilities? 


28. If you could change just one or two things about lighting controls systems to make 


them more appealing to include in your building(s), what would you change? 


29. Do you have internal resources to handle the maintenance of lighting control systems, 


or do you need to rely on maintenance contractors?  


a. [IF NEED TO RELY ON MAINTENANCE CONTRACTORS] Have you had 


any difficulty finding and retaining trained maintenance contractors to assist with 


the maintenance of lighting control systems?  


30. In your experience, do you find that spaces with lighting controls have higher or lower 


occupant satisfaction? How so? 
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31. Have you heard of controls that are installed on a per-fixture basis rather than on a per-


room or per-zone basis? Have you had any experience with such controls?  


Those are all the questions I have. Thank you very much for your time! 
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MYSTERY SHOPPER DISTRIBUTOR SURVEY 


[Note to Reviewer] The Interview Guide is a tool to guide mystery shopper interviews with 


lighting distributors. This guide provides information on the business the mystery shopper is 


representing, the type of order they will place, and places to probe for information on how 


lighting distributors may attempt to sell higher efficiency lighting options. 


Business Description 


The interviewer will represent as a property manager for a medium-sized office complex 


(roughly 20,000 square feet over 3 office spaces) performing a group relamping of their facility’s 


primary overhead lighting, a mix of 4’ linear T8s and T12s. Before each interview, the 


interviewer will research the distributor’s likely territory and select a location to represent the 


office being in if asked. 


Order Description 


The interviewer will look for a quote on a one-time order of linear fluorescent lamps as part of a 


group relamping cycle. The interviewer will be looking to purchase: 


 600 linear fluorescent lamps 


 400 4’ linear T8s (32W) (electronically ballasted, although interviewer does not need 


to mention this unless asked) 


 200 4’ linear T12s (40W) (magnetically ballasted, although interviewer does not need 


to mention this unless asked) 


Questions and Script 


1. Hi, I need to order [READ ORDER]. Could you give me a quote? (IF NEEDED: for a 


relamping cycle I am doing in my facility). [INTERVIEWER SPECIFIES ORDER 


CHARACTERISTICS AND PROVIDES ANY FACILITY CHARACTERISTICS] 


2. [IF DISTRIBUTOR SUGGESTS REPLACING T12S WITH T8S] What will be 


needed to make the change? Do I need new fixtures? Do I need new ballasts? 


3. [PROBE IF DISTRIBUTOR DOES NOT SUGGEST REDUCED WATTAGE T8S] I 


heard about “reduced wattage” T8s. Do you stock them? If so, can you tell me about 


them? [REFER TO REDUCED WATTAGE T8 FOLLOW UP QUESTIONS 


SECTION] 


4. [PROBE IF DISTRIBUTOR DOES NOT MENTION LINEAR LEDS] What about 


LEDs? Are there any LED products that I can use instead of fluorescent T8s? Do you 


stock them? If so, can you tell me about them? [REFER TO LINEAR LEDS 


FOLLOW UP QUESTIONS SECTION] 


Reduced Wattage T8 Follow-Up Questions 


[PROBE AS PART OF THE REDUCED WATTAGE T8 DISCUSSION]  


5. What wattages do reduced wattage T8s come in? Is one better than the other?  


6. What about the lamp performance? Do low wattage T8s last as long as regular T8s? Is 


there a difference by wattage (28W vs. 25W)? 
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7. What about quality of light? Because these lamps are lower wattage, will they be 


dimmer? Will I need more lamps to meet the lighting requirements of my space? 


8. Are reduced wattage T8 lamps compatible with my existing ballasts or do I need to 


replace ballasts to install reduced wattage T8? 


9. What about cost? How much more expensive are reduced wattage T8s than regular 


T8s? 


10. Would I get any rebates (from local utilities) if I purchase reduced wattage T8s? 


Linear LED Follow-Up Questions 


[PROBE AS PART OF THE LINEAR LED DISCUSSION]  


11. Are linear LEDs compatible with my existing ballasts or do I need to replace ballasts 


in order to install linear LEDs? 


12. What about lamp performance? How reliable is the technology? What is the expected 


life of an LED lamp?  


13. What about quality of light? Is it compatible with the T8 lighting output? If different, 


how is it different?  


14. What about cost? How much more expensive are linear LEDs as compared to regular 


T8s?  


15. Would I get any rebates from (local utilities) if I purchase linear LEDs? 


  


Thank you very much for the information. I will get back to you if I decide to place the order with 


you. 
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MASSACHUSETTS AND VERMONT PROGRAM STAFF INTERVIEW GUIDE 


Opinion Dynamics will conduct interviews with the program managers and key implementation 


staff in Massachusetts and Vermont actively working on the day-to-day implementation of the 


Bright Opportunities Program (Massachusetts) and the SMARTLIGHT Program (Vermont) in 


order to understand the program theory, as well as successes and challenges associated with the 


program design and implementation. 


Reviewer Note: The following instrument is meant to serve as a guide to the interviewer and may 


not necessarily be read verbatim to the interviewee. 


Introduction    


1. How long have you been involved in running the <Bright 


Opportunities/SMARTLIGHT> program? 


2. Can you briefly describe your role and you responsibilities within the program?  


Program Design and Performance 


3. What are the objectives of the program? How does the program measure whether it 


has met its goals? [PROBE FOR ENERGY SAVINGS, UNIT SALES, MARKET 


SHARE] Does the program have a single goal across all product types or separate 


goals by product? 


4. How has the program been performing historically against its goals? What are the 


reasons for such performance?  


5. How, if at all, does it vary by product type? [PROBE FOR LEDS VS. T8S 


SPECIFICALLY] 


6. What were the reasons you chose an upstream program design for this program instead 


of a more traditional downstream design? 


7. What requirements do the distributors need to meet to participate in the program?  


a. Are there requirements for how distributors can use program rebates? If so, what 


are they? [PROBE IF DISTRIBUTORS ARE REQUIRED TO REDUCE THE 


PER UNIT PRICE OF INCENTED EQUIPMENT THEY CHARGE THEIR 


CUSTOMERS] 


b. Does the program require that distributors train their staff? If so, what training 


does the program require? 


8. How did the program determine the incentive levels? Do you think that the incentives 


are set at the right level? What are distributor reactions to the incentive levels? 


[PROBE FOR REDUCED WATTAGE T8S SPECIFICALLY] 


9. How have distributors been using the incentives? Have they been passing them along 


to customers, applying toward their bottom line, using them to stimulate the sales staff, 


or using them in any other ways, or in more than one way? 


10. What percent of program incented lamps are reduced wattage T8s (28 and 25 watt 


lamps)? What percent of program energy savings do reduced wattage lamps account 


for?  


11. What do you see as the future contribution of reduced wattage T8s to the program? 


Why do you say that? 


12. Does the program provide any types of marketing assistance to participating 


distributors? If so, what type of marketing assistance does the program provide? 
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a. What feedback have you gotten from distributors on how program assistance with 


marketing is used and what tactics have been more successful than others 


13. Have distributors reported any barriers to participating in the program? [PROBE FOR 


DIFFICULTY MEETING PROGRAM SALES TRACKING REQUIREMENTS, 


LENGTH OF THE INCENTIVE PROCESSING PERIOD, BURDENSOME 


PAPERWORK ASSOCIATED WITH THE PROGRAM, ETC.] 


Maintenance Market and Program Barriers 


14. Do you have a sense of the percent of program rebated lamps that are installed as part 


of routine maintenance as opposed to new construction and major retrofit?  


a. How does it vary by product type? What about reduced wattage T8s specifically?  


15. What are the barriers to greater adoption of energy efficient lamps in the maintenance 


market specifically?  


a. Do you think the maintenance market is flexible when it comes to lamp 


specification? Who makes those decisions? Does it vary by facility type or 


business type? How? 


b. Do distributors have contact with the decision-makers and are able to change the 


maintenance market dynamics? Why do you say that? 


16. It is our understanding that the program rebates high efficiency lamps without 


requiring a ballast change-out. How concerned are you with the ballast lamp 


compatibility and subsequent performance of the rebated lamps? Why do you say that? 


17. Aside from the <Bright Opportunities/SMARTLIGHT> program are there any other 


incentives for commercial lighting products? If so, what are they?  


a. How do you ensure that there is no “double-dipping”? 


18. What are the barriers to greater adoption of energy efficient lighting in the state? 


Program Distributor Coverage 


19. How many distributors are currently participating in the program? 


20. What percent of the commercial lighting sales in the state do participating distributors 


account for? 


21. How are distributors selected for program participation? Are any distributors refused 


program participation? If so, why? 


22. What are the challenges, if any, with getting the distributors into the program? Why do 


some distributors choose not to participate? 


Program Data Tracking 


23. What specific data do you require distributors to provide as part of program 


participation?  


24. How easy or difficult has it been to set up the data tracking processes for the program? 


What challenges have you experienced? How were those challenges overcome? What 


additional improvements can be made? 


25. To your knowledge, do the distributors submit their sales data in a timely manner? Is 


the sales data complete? Do you have any concerns with the completeness of accuracy 


of the tracking data?  


26. What are distributor reactions to the data tracking requirements? Do they find it easy 


or difficult? What challenges have they experienced, if any? 
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Conclusion 


27. Are there any key program process-related areas that we have not discussed that would 


like to mention? 


Thank you very much for taking the time to talk with us today and assist in this evaluation. Your 


contribution is a very important part of the process. 
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E  EXECUTIVE SUMMARY 


The sections below provide a brief project history, an overview of the 2014-2015 Residential 
Lighting Long-Term Market Tracking Study, summary of conclusions, and recommendations. 
 
E.1 PROJECT HISTORY 


NEEA launched its first residential lighting market initiative in 1997 to advance awareness and 
use of CFLs and compact fluorescent light fixtures among Northwest consumers. NEEA 
designed the project to address CFL market barriers including high first cost; lack of product 
availability; lack of consumer awareness; incompatibility of CFLs with existing fixtures, 
dimmers, timers and photocells; performance problems; poor aesthetics of energy-efficient 
lighting products; and consumer dislike of fluorescent technologies. The project provided 
financial incentives to manufacturers as well as retailer education, branding, marketing and mass 
advertising. 
 
During the late 1990s, the number of lamps and fixtures that qualified for inclusion in NEEA’s 
initiatives expanded.  NEEA staff wanted to ensure adequate market support for this broad range 
of products at the retail level, so the project strategy evolved from targeting manufacturers to 
retailers in 2000. The project provided retailers with salesperson training as well as advertising 
and marketing support to encourage Energy Star CFL promotion and consumer acceptance of the 
technology.  
  
In response to market data suggesting consumer dissatisfaction with CFL performance, the 
project shifted its focus in 2004 toward achieving improvements in CFL quality and consumer 
acceptance. In 2005, the project coordinated a regional manufacturer buydown promotion to 
reduce the market price of CFLs in the region and to establish promotional distribution channels 
for moving high-quality, low-priced CFLs into the market. The promotion provided broad 
geographic sales coverage (including rural markets) and included numerous distribution 
channels—grocery, drug, small hardware, mass merchandise, and do-it-yourself (DIY) stores as 
well as membership club stores.  
 
NEEA expanded upon the success of the project in 2005 by coordinating similar promotions in 
2006 and 2007 with a focus on consumers who had had limited access to high-quality, low-priced 
CFLs as well as those who had never purchased CFLs. The 2006 and 2007 promotions 
emphasized non-traditional CFL distribution channels (such as drug and grocery stores) and rural 
areas, and excluded large do-it-yourself chains and membership clubs from participating. 
 
In 2007 alone, participating retail chains sold approximately 1.8 million Energy Star CFLs 
through NEEA’s promotions and total regional sales of Energy Star CFLs exceeded 18 million 
lamps. NEEA concluded that additional support of the Northwest lighting market was no longer 
necessary and ceased its active interventions in the market in early 2008. Several other energy-
efficiency program sponsors continued to offer CFL incentives in the region, and NEEA has 
continued its residential lighting market tracking efforts. 
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E.2 STUDY OVERVIEW 


The 2014–2015 Residential Lighting Long-Term Market Tracking Study focused on two key 
goals: 


1. To enable NEEA to continue monitoring Northwest residential lighting market progress 
by tracking market metrics that were included in NEEA’s prior residential lighting market 
tracking studies; and 


2. To incorporate additional research objectives based on input from NEEA staff. 
 
To support these goals, the study has 10 objectives, including: 


1. Summarize annual Northwest residential Energy Star CFL sales (by retail store category, 
incentive sales vs. non-incentive sales, and general purpose vs. specialty CFL sales). 


2. Characterize stocking (availability/diversity) and pricing for CFLs, light-emitting diode 
(LED) lamps, and incandescent lamps in Northwest retail stores. 


3. Assess Northwest consumer awareness of CFLs; purchase, installation, and storage rates; 
perceptions of CFLs; and motivations for recent CFL purchases, and consumer familiarity 
with emerging lighting technologies and related regulations. 


4. Understand attitudes and expectations of lamp supplier representatives 
(retailers/manufacturers) regarding future Northwest sales trends for CFLs, LED lamps, 
and incandescent lamps (particularly with regard to perceived effects of the Energy 
Independence and Security Act of 2007 [EISA]). 


5. Evaluate key inputs to NEEA’s Alliance Cost Effectiveness (ACE) model and baseline 
assumptions.  


6. Obtain a more complete picture of residential lighting market (beyond CFLs). 
7. Better understand stocking and sales of EISA-compliant versus non-qualifying lamps. 
8. Characterize lighting marketing materials in Northwest retail stores.  
9. Better understand drivers of customer decision-making regarding lamp purchases and 


influences on those decisions.  
10. Better understand NEEA partner activities for consumer research on lighting 


knowledge/preferences and purchasing motivations. 
 
To address the objectives above, the 2014–2015 study included seven core tasks. These tasks 
included: 


1. An assessment of regional CFL sales (data for which CLEAResult gathers on behalf of 
NEEA) 


2. A review and assessment of inputs to NEEA’s ACE Model 
3. Shelf surveys in Northwest retail stores that sell replacement lamps  
4. Computer-aided telephone interviews with Northwest consumers 
5. Consumer focus groups with Northwest consumers 
6. In-depth telephone interviews with residential lighting program managers at utilities 


serving Northwest customers  
7. In-depth telephone interviews with representatives of lighting suppliers (manufacturers’ 


representatives and representatives of retail stores)  
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E.3 CONCLUSIONS 


Study results suggest the following conclusions: 
1. Northwest residential Energy Star CFL sales declined between 2013 and 2014, and it is


likely that sales will continue to decrease.
2. Big box stores continue to dominate the region’s residential Energy Star CFL sales.
3. Northwest consumers are shifting some of their focus from CFLs and traditional


incandescent lamps toward LED lamps.
4. Incandescent lamps still dominate store inventories but their retail presence is declining


year over year, while halogen lamps and LED lamps are on the rise.
5. EISA’s effects are becoming increasingly prominent in the region’s retail stores with most


lamps meeting EISA standards in the three highest lumen categories affected by the
legislation, but consumer awareness of the legislation is still only moderate.


6. Consumer demand for LED lamps increased in the Northwest between 2013 and 2014,
and this trend is likely to continue.


7. The average price of general purpose and specialty CFLs increased in Northwest retail
stores between 2013 and 2014.


8. The average price of traditional incandescent lamps in Northwest retail stores increased
significantly between 2013 and 2014.


9. Average shelf price for LED reflector lamps declined while the average price of reflector
CFLs increased between 2013 and 2014.


10. The presence of promotional materials focusing on CFLs declined in Northwest retail
stores between 2013 and 2014, while the presence of promotional materials for LED
lamps in stores remained about the same between years.


11. Energy savings, money savings, and long lamp life are common promotional messages
and serve as key drivers in consumer purchasing decisions.


12. Consumer satisfaction with LED lamps is higher than with CFLs.
13. Rural consumers tend to have less exposure to utility promotion efforts than urban


customers.
14. Northwest utilities have conducted minimal research on consumer lighting knowledge,


preferences, and purchasing motivations.


E.4 RECOMMENDATIONS 


Based on the conclusions described above, we recommend the following: 


1. Continued residential replacement lamp market tracking. NEEA should consider
continuing its current market tracking efforts for residential replacement lamps. This is
particularly important as the lighting market continues to evolve rapidly, and will help
NEEA address one of its primary objectives (“obtain a more complete picture of
residential lighting market beyond CFLs;” study objective 6). Furthermore, NEEA has
conducted one of the longest market tracking studies on residential lighting for any region
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in the U.S., which makes these research efforts valuable not only to regional stakeholders 
but also to a broader audience of stakeholders beyond the region.   
 


2. Assistance with regional messaging for energy-efficient lamps. NEEA should consider 
working with energy-efficiency program sponsors in the region as well as lamp 
manufacturers and retailers to develop consistent and concise messaging to support CFL 
and LED replacement lamp sales. More than a quarter of the utility program managers 
who participated in the interviews suggested that NEEA provide such support. Some of 
these program managers said that they would like to see messaging that is consistent, 
simplified, and able to reach the entire region. More than half of the region’s stores are 
already displaying materials promoting replacement lamps, and the concepts of energy or 
money savings for CFLs and LED lamps dominate these messages. While observed in a 
number of retail stores, these messages come from a variety of sources and are presented 
to consumers in different ways. NEEA is uniquely positioned to offer broad, regional 
support by helping to reinforce the key messages of energy savings and long lamp life in a 
consistent manner. 
 


3. Educational efforts in rural areas. Related to recommendation number two above, 
NEEA should consider resuming its focus on rural areas with regard to educational and 
promotional efforts for energy-efficient lighting. Rural consumers in the Northwest 
typically have few (if any) local big box stores where they can shop for energy-efficient 
lamps, and are therefore less likely to be exposed to promotional materials regarding these 
products. These efforts may be particularly important going forward as the presence of 
LED lamps and EISA-compliant incandescent lamps in retail stores increases, which will 
present consumers with more lamp choices and potentially more confusion regarding 
those choices. Utility representatives from rural utilities also mentioned the importance of 
expanding outreach efforts in rural stores as a means of influencing rural consumers to 
purchase CFLs and LED lamps. 
 


4. Further research regarding consumer knowledge, preferences, and purchasing 
motivations. NEEA should consider conducting further and more extensive research to 
understand consumer knowledge, preferences, and purchasing motivations for 
replacement lamps. This will enable the development of more effective marketing 
messages to support energy-efficient lamp sales, and will enable NEEA to more 
effectively address objective 9 of its residential lighting market tracking efforts (“better 
understand drivers of customer decision-making regarding lamp purchases and influences 
on those decisions”). 
 


5. Expanded lamp sales tracking efforts. NEEA should consider incorporating additional 
lamp technologies into its sales data tracking efforts. Given the likely decline of future of 
CFL sales, the increasing impacts of EISA over time, and increasing market presence of 
LED lamps, expanding sales tracking efforts beyond CFLs would provide NEEA with a 
more complete picture of the Northwest market for replacement lamps. As the market 
share of LED lamps continues to grow, tracking sales of LED lamps will become more 
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important. Furthermore, tracking sales of incandescent and halogen lamps, in addition to 
CFLs and LED lamps, would also enable NEEA to estimate the share of the Northwest 
lighting market comprised by more energy-efficient alternatives and gain a better 
understanding of the overall lighting market in the Northwest (again in support of study 
objective 6 referenced above).  
 


6. Tracking of key specialty lamp styles. NEEA should consider supporting additional 
tracking and analysis of specialty lamps at a finer level of detail for key specialty lamp 
styles, such as reflector, globe, and candelabra styles across all of the major lamp 
technologies (CFLs, LED lamps, incandescent lamps, and halogen lamps). There are a 
numerous styles of specialty lamps (particularly among reflector lamp styles). Specialty 
lamp availability, diversity, and pricing vary considerably by lamp technology, so it is 
difficult to compare specialty lamps as a single category across lamp technologies. 
Further analysis of specialty lamps would enable NEEA to have a deeper understanding 
of the differences between styles and a better understanding of why changes are 
happening over time. Disaggregating specialty lamp styles would enable NEEA to make 
more analogous and accurate comparisons of various specialty lamp styles available to 
residential consumers in the Northwest across lamp technologies.  
 


7. Understanding changes in CFL pricing. Related to recommendation number 6 above, 
NEEA should consider supporting additional analysis related to the effects of the state of 
Washington’s $0.25 CFL recycling fee on CFL pricing in the Northwest. 


 
8. Updating the list of stores that sell replacement lamps in the Northwest. NEEA 


should consider supporting additional research to update its list of stores in the Northwest 
that sell replacement lamps. A contractor compiled this list for NEEA nearly 10 years 
ago, and it is likely that the number of retail stores that sell replacement lamps as well as 
the distribution of stores by store type has changed. An updated list of stores from a 
reputable business data research firm combined with additional research on which stores 
sell lamps would yield more accurate storefront weights, and, in turn, more accurate shelf 
survey results. 
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1 INTRODUCTION 


The Northwest Energy Efficiency Alliance (NEEA) residential lighting market initiative started 
in 1997 to advance awareness and use of energy-efficient compact fluorescent lamps (CFLs) and 
compact fluorescent light fixtures among Northwest consumers. Over the next decade, NEEA’s 
residential lighting market interventions evolved along with the changing market. At various 
times throughout its evolution, the initiative provided salesperson training, advertising and 
marketing support (including cooperative marketing), and upstream incentives to support sales of 
high-quality, low-priced CFLs. In early 2008, NEEA concluded that additional market support 
was no longer necessary and ceased its active interventions. Several other energy-efficiency 
program sponsors continued to offer CFL incentives in the region, and NEEA has continued its 
residential lighting market tracking efforts. 
 
This Long-Term Market Tracking (LTMT) report represents DNV GL’s (formerly DNV KEMA 
and KEMA, Inc.) eleventh assessment of the Northwest residential lighting market for NEEA. 
DNV GL has conducted these studies for NEEA on roughly an annual basis since 2005—most 
recently the 2013–2014 Northwest Residential Lighting Tracking and Monitoring Study in 
December, 2014.1  
 
1.1 PROJECT OVERVIEW 


NEEA launched its first residential lighting market initiative in 1997 to advance awareness and 
use of CFLs and compact fluorescent light fixtures among Northwest consumers. NEEA 
designed the project to address CFL market barriers including high first cost; lack of product 
availability; lack of consumer awareness; incompatibility of CFLs with existing fixtures, 
dimmers, timers and photocells; performance problems; poor aesthetics of energy-efficient 
lighting products; and consumer dislike of fluorescent technologies. The project provided 
financial incentives to manufacturers as well as retailer education, branding, marketing and mass 
advertising. 
 
During the late 1990s, the number of lamps and fixtures that qualified for inclusion in NEEA’s 
initiatives expanded.  NEEA staff wanted to ensure adequate market support for this broad range 
of products at the retail level, so the project strategy evolved from targeting manufacturers to 
retailers in 2000. The project provided retailers with salesperson training as well as advertising 
and marketing support to encourage Energy Star CFL promotion and consumer acceptance of the 
technology.  
  
In response to market data suggesting consumer dissatisfaction with CFL performance, the 
project shifted its focus in 2004 toward achieving improvements in CFL quality and consumer 
acceptance. The project provided cooperative marketing opportunities and field services to 
retailers to promote Energy Star products and coordinated financial incentive offerings for these 


1  DNV GL 2014, DNV KEMA 2013, KEMA, Inc., 2005–2012. Please refer to Appendix A (References) for 
complete citations. 
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products. The project also coordinated with national efforts such as Energy Star’s Change a 
Light, Change the World campaign and the lighting quality research conducted by the Program 
for Evaluation and Analysis of Residential Lighting (PEARL). Finally, the project supported 
advancement of new lighting technologies (e.g., dimmable CFLs) and efforts to encourage proper 
disposal of broken or burned-out CFLs. 
 
In 2005, the project coordinated a regional manufacturer buydown promotion to reduce the 
market price of CFLs in the region and to establish promotional distribution channels for moving 
high-quality, low-priced CFLs into the market. The promotion provided broad geographic sales 
coverage (including rural markets) and included numerous distribution channels—grocery, drug, 
small hardware, mass merchandise, and do-it-yourself (DIY) stores as well as membership club 
stores.  
 
NEEA expanded upon the success of the project in 2005 by coordinating similar promotions in 
2006 and 2007 with a focus on consumers who had had limited access to high-quality, low-priced 
CFLs as well as those who had never purchased CFLs. The 2006 and 2007 promotions 
emphasized non-traditional CFL distribution channels (such as drug and grocery stores) and rural 
areas, and excluded large do-it-yourself chains and membership clubs from participating. 
 
In 2007 alone, participating retail chains sold approximately 1.8 million Energy Star CFLs 
through NEEA’s promotions and total regional sales of Energy Star CFLs exceeded 18 million 
lamps. NEEA concluded that additional support of the Northwest lighting market was no longer 
necessary and ceased its active interventions in the market in early 2008. Several other energy-
efficiency program sponsors continued to offer CFL incentives in the region, and NEEA has 
continued its residential lighting market tracking efforts. 
 
1.2 STUDY OVERVIEW 


To help NEEA understand long-term market trends, each residential lighting LTMT study 
assesses the state of the Northwest market and compares it to previous years’ results. To support 
comparability of results from year to year—essential for a tracking study—many of the study’s 
goals and objectives have remained similar over time.  
 
Overall, there are 10 objectives for the 2014–2015 study: 


1. Summarize annual Northwest residential Energy Star CFL sales (by retail store category, 
incentive sales versus non-incentive sales, and general purpose versus specialty CFL 
sales). 


2. Characterize stocking (availability/diversity) and pricing for CFLs, light-emitting diode 
(LED) lamps, and incandescent lamps in Northwest retail stores. 


3. Assess Northwest consumer awareness of CFLs; purchase, installation, and storage rates; 
perceptions of CFLs; and motivations for recent CFL purchases, and consumer familiarity 
with emerging lighting technologies and related regulations. 


4. Understand attitudes and expectations of lamp supplier representatives 
(retailers/manufacturers) regarding future Northwest sales trends for CFLs, LED lamps, 
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and incandescent lamps (particularly with regard to perceived effects of the Energy 
Independence and Security Act of 2007 [EISA]). 


5. Evaluate key inputs to NEEA’s Alliance Cost Effectiveness (ACE) model and baseline 
assumptions.  


6. Obtain a more complete picture of residential lighting market (beyond CFLs). 
7. Better understand stocking and sales of EISA-compliant versus non-compliant lamps. 
8. Characterize lighting marketing materials in Northwest retail stores.  
9. Better understand drivers of customer decision-making regarding lamp purchases and 


influences on those decisions.  
10. Better understand NEEA partner activities for consumer research on lighting 


knowledge/preferences and purchasing motivations. 
 
To address the objectives above, the 2014–2015 study included seven core tasks. These tasks 
include an assessment of regional CFL sales, a review and assessment of inputs to NEEA’s 
Alliance Cost Effectiveness (ACE) Model, and the five data collection activities shown below in 
Table 1.  
 


Table 1 
Data Collection Activities, 2014–2015 Northwest Residential Lighting Long-Term Market 


Tracking Study 
Data 
Collection 
Activity Method 


Sample Frame 
Source Sample Design Overview 


Number of 
Completes 


Data  
Collection 
Dates 


Retail  
Store Shelf 
Surveys 


In-store  
surveys 


List of stores  
provided by  
PECI (now 
CLEAResult) 


Stratification across geographic  
regions, store categories (national 
chain, regional chain, independent), 
and store types 


76 retail stores 


December 
2014–
January 
2015 


Consumer 
Focus 
Groups 


Focus 
groups 


List of consumers 
provided by 
Consumer Opinion 
Services and 
Strategic Research 
Associates 


Recruit focus group participants via a 
random-digit dial technique from 
general population within 10-20 miles 
of each focus group facility. Conduct 
focus groups in three locations 
throughout the Northwest region 
(Portland, OR; Seattle, WA; and 
Spokane, WA). 


6 focus groups 
consisting of 8 
customers in 
each group (48 
total customers) 


February 
2015 


Consumer 
Surveys 


Computer-
aided  
telephone 
interviews 


List of Northwest zip 
codes from U.S.  
Census Bureau  


Stratification by state and geographic 
region (urban versus rural) as defined 
by the U.S. Department of Agriculture  
Economic Research Service’s Rural 
Urban Continuum Codes (RUCC);  
explicit inclusion of respondents taking 
survey from landlines and cell phones 


995 consumers 
February –
March 
2015 


Utility  
Program 
Manager  
Interviews 


In-depth 
telephone 
interviews 


List of utility contacts 
provided by NEEA 
and updated by DNV  
GL staff 


Attempted census of the 10 large and 
investor-owned utilities; even allocation 
of remaining sample points between 
medium-sized and small utilities 


18 utility program 
managers 


February–
March 
2015 


Lighting  
Supplier  
Interviews 


In-depth 
telephone 
interviews 


List of manufacturers 
and retailers provided 
by CLEAResult 


Attempted census of major lamp  
manufacturers and corporate  
representatives (lighting buyers) of 
national, regional, and local retail 
chains that serve the Northwest market 


17 suppliers (12 
manufacturer 
representatives; 
5 retailer 
representatives) 


February–
April 2015 
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1.3 REPORT ORGANIZATION 


The 2014–2015 Northwest Residential Lighting LTMT Study is organized into eight chapters. 
Chapters two through six provide details on the methods employed in the research and data 
collection efforts conducted as part of the study and provide an overview of key results. The 
remaining chapters summarize the key findings and present conclusions and recommendations.  
 
Report chapters include the following:  


• Chapter 2 describes the approach to and results of DNV GL’s assessment of the 
residential CFL sales data that CLEAResult gathers for NEEA. 


• Chapter 3 provides an overview of the method and results of shelf surveys conducted by 
field researchers in retail stores throughout the Northwest. 


• Chapter 4 summarizes the methodology for and results of telephone surveys with 
Northwest consumers as well as key findings from the consumer focus groups. 


• Chapter 5 describes the approach to and results of interviews with residential lighting 
program managers at utilities serving Northwest customers. 


• Chapter 6 reviews the approach to and results of interviews with representatives of lamp 
manufacturing firms and corporate representatives of retail stores that sell lamps to 
Northwest consumers. 


• Chapter 7 highlights key findings across the previous chapters organized by the eleven 
study objectives. 


• Chapter 8 summarizes the conclusions and recommendations based on study findings. 
 
The report also includes six appendices: 


• Appendix A includes the bibliography for this study.  
• Appendix B provides the data collection instruments for the research efforts described in 


Table 1 above.  
• Appendix C provides additional information regarding the methods utilized to conduct the 


lighting retail store shelf surveys as well as a more detailed discussion of findings from 
the shelf survey analyses.  


• Appendix D provides additional information regarding the methods utilized to conduct 
the consumer telephone surveys as well as a more detailed discussion of findings from 
survey analyses.   


• Appendix E provides additional information regarding the methods utilized to conduct the 
consumer focus groups as well as a more detailed discussion of the key findings.   


• Appendix F is a memorandum describing DNV GL’s review and assessment of inputs to 
NEEA’s ACE model for residential lighting.  


• Appendix G is a memorandum describing the consumer survey sampling methodology. 
• Appendix H provides the consumer telephone survey banner tables.   
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2 CFL SALES ASSESSMENT 


This chapter provides an overview of Northwest Energy Star CFL sales from 2001 through 2014. 
The chapter also presents CFL sales for the past several years by lamp type (general purpose 
versus specialty)2 as well as a review of regional sales of CFLs discounted by energy-efficiency 
program sponsors. Also note that the CFL sales data do not support analyses by urban versus 
rural geographic classifications. 
 
2.1 REGIONAL SALES 


As described in prior Northwest residential lighting LTMT studies, NEEA’s implementation 
contractors have tracked Energy Star CFL sales throughout the region for more than a decade.3 
The current method relies upon reports of actual CFL sales through several major retail channels 
in the Northwest, reports from local utilities and other energy-efficiency program sponsors, and 
(to a limited extent) extrapolation of these data to retailers representing the Northwest region.4 In 
2010, NEEA’s contractor, Fluid Market Strategies (now CLEAResult), increased the proportion 
of tracked sales versus extrapolated sales in their sales database and also began tracking specialty 
CFL sales as a fraction of total CFL sales in the region. In 2011, they further increased the 
proportion of tracked sales versus extrapolated sales in the region. In early 2012, they also 
adjusted its regional Energy Star CFL sales estimates for 2010 downward from 19,025,888 to 
18,248,040 CFLs.5  
 
Figure 1 shows sales of Energy Star CFLs sold in the Northwest with incentives provided by 
energy-efficiency program sponsors (“incentive sales”) versus the portion comprised by non-
incentive sales for each year. Total Energy Star CFL sales declined by approximately 14% 
between 2013 and 2014, with nearly 13.8 million CFLs sold in 2014 (13,793,169) compared to 
nearly 16.1 million CFLs sold in 2013 (16,096,979). Energy Star CFLs sold with energy-
efficiency program incentives represented 66% of total regional sales in 2014 compared to 59% 
in 2013. The total number of Energy Star CFLs sold with energy-efficiency program incentives 
decreased by 5% from 2013 to 2014, and the number sold without incentives declined by 27% 
during the same timeframe. This is a shift from the 14% increase in non-incentive sales between 
2012 and 2013. Non-incentive CFL sales in the Northwest during 2014 were below 2005 levels 
and total annual sales of Energy Star CFLs in the Northwest were lower than they have been 
since 2006.  


2  General purpose CFLs include non-dimmable, single wattage spiral and A-lamp CFLs; specialty CFLs include 
dimmable and three-way spiral and A-lamp CFL as well as reflector, globe, and candelabra style CFLs. Other 
less common specialty CFL lamp styles include tube and circline styles.  


3  Note that because tracking methods have improved over time, it is likely that annual estimates from earlier years 
tracked a smaller proportion of the overall Northwest CFL sales than estimates for later years. 


4  In 2014, note that approximately 30 percent of total regional CFL sales (including Energy Star and non-Energy 
Star sales) were based on extrapolations rather than actual sales data.  


5  The majority of adjustments to 2010 sales were in the mass merchandise channel with additional (negligible) 
changes in the small hardware channel. 
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Figure 1 
Estimated Northwest Energy Star CFL Sales, 2001–2014 


 


Sources: PECI, 2006; Fluid Market Strategies, 2007–2013; CLEAResult, 2014–2015.  
Total annual Energy Star CFL sales are: 2001n=5,979,890; 2002n=4,195,880; 2003n=4,171,552; 2004n=5,097,690; 


2005n=6,832,478; 2006n=10,751,906; 2007n=18,157,300; 2008n=24,710,098; 2009n=18,177,678; 
2010n=18,248,040; 2011n=15,442,628; 2012n=16,369,341; 2013n=16,096,979; 2014n= 13,793,169. 


 
 
2.2 SALES BY CFL TYPE 


NEEA’s sales data collection contractor also tracked the proportion of total Northwest Energy 
Star CFL sales that were general purpose (spirals and A-lamps) versus specialty CFLs (all other 
CFL types). Between 2013 and 2014, regional sales of Energy Star general purpose CFLs 
declined by 4% overall, and regional sales of specialty Energy Star CFLs increased by 38% 
overall.6  The proportion of regional Energy Star CFL sales comprised by general purpose and 
specialty CFLs changed somewhat between 2013 and 2014, with general purpose CFLs 
comprising 69% of total Energy Star CFL sales in 2013 and 78% in 2014.  
 
 
2.3 INCENTIVE CFL SALES 


During 2014, there were numerous CFL incentive programs available to residential electric utility 
customers throughout the Northwest. The sections below provide an overview of the larger of 
these programs and summarize changes over time in incentive program sales.  
 


6  General purpose CFL sales declined from 11,157,560 lamps in 2013 to 10,733,026 in 2014, and specialty CFLs 
declined from 4,939,419 in 2013 to 3,060,143 in 2014. 
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2.3.1 Energy-Efficiency Programs in the Northwest 
This section reviews the 2014 residential lighting incentive programs operated by the Bonneville 
Power Administration (BPA), Puget Sound Energy, Seattle City Light, NorthWestern Energy, 
and Snohomish County Public Utility District. 
 
Bonneville Power Administration Simple Steps, Smart Savings Program  
The BPA’s Simple Steps, Smart Savings residential lighting incentive program started in 2010 
and is targeted at all residential customers in the service territories of utilities participating in the 
Simple Steps program. The 2014 program was far-reaching and included more than 50 utility 
participants throughout the Northwest.  
 
Simple Steps is an upstream lighting program with incentives delivered to manufacturers (or in 
some cases, directly to retailers7) that produce program-qualifying products. If participating 
utilities have enough residential lighting program budget available, they have the ability to 
completely fund their participation in Simple Steps without any financial assistance from the 
BPA. However, many of the participating utilities are small or medium-sized utilities and lack the 
ability to completely self-fund their participation in Simple Steps; in these cases, the BPA 
provides additional funding for a given program year. 
 
The Simple Steps program is designed to incorporate any number of lighting products, and in 
2014, the program included Energy Star CFLs, CFL fixtures, Energy LED lamps, and LED 
fixtures.8 The program included both general purpose and specialty CFLs and LED lamps in 
2014 and capped incentives for general purpose CFLs at $0.50 per lamp and specialty CFLs at 
$2.00 per lamp. The cap for LED replacement lamps was $3.00 per lamp in 2014. The program 
capped incentives for CFL and LED fixtures at $8.00 in 2014. 
 
Puget Sound Energy Residential Lighting Program  
Puget Sound Energy’s (PSE) residential lighting program began as an instant discount (upstream 
rebate) program in the mid-2000s and had a budget of $14.9 million in 2014 (compared to $14.5 
million in 2013). Like the BPA’s Simple Steps program, PSE’s residential lighting program is an 
upstream program that offers instant discounts to consumers in participating retail stores. 
Depending on the agreement that PSE has with its retail partners, incentives may go to 
participating manufacturers or directly to retailers.  
 
PSE’s program includes general purpose and specialty Energy Star CFLs.9 Since 2011, PSE has 
also provided incentives for Energy Star LED replacement lamps and fixtures. Among the LED 
styles included in the program are select reflectors, omni-directional and directional A-lamps, 
globe lamps, and candelabra/decorative shaped lamps. PSE capped incentives for general purpose 
and specialty CFLs at $0.50 per lamp; this is significantly lower than in 2013, when the caps 


7  The BPA made arrangements with a few large retail chains to deliver incentives directly to them rather than to 
lamp manufacturers. 


8    The Simple Steps program included LED replacement lamps and fixtures as of the second quarter of 2013. 
9  PSE discontinued incentives for CFL fixtures at the end of 2013. 
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were $2.25 for general purpose CFLs and $4.00 for specialty CFLs. The incentive caps for LED 
lamps in 2014 were $5.00 for A-lamps (compared to $7.00 in 2013) and up to $7.00 for some 
specialty LED styles10 (compared to up to $8.00 in 2013). Each lamp type also had a base level 
incentive that was lower than these incentive caps (this applies to CFLs and LED lamps). To 
receive the maximum allowed incentive for a given lamp type, the manufacturer or retail partner 
must also agree to promote the lamp (e.g., provide promotional signage and/or buy end-cap 
space). 
 
Seattle City Light Twist & Save Lighting Program  
Seattle City Light’s Twist & Save11 Program is an instant discount (upstream) program that 
provides incentives to participating manufacturers or large chain retailers. The program has been 
in place since 2007 and includes incentives for general purpose12 and specialty Energy Star LED 
lamps and LED recessed can fixtures. In 2014, Seattle City Light discontinued incentives for 
CFLs. The 2014 program budget was $3.8 million in 2014 and $2.6 million in 2013. 
 
Seattle City Light provides incentives for general purpose LED A-lamps, which vary by wattage 
equivalencies ($4.00 incentive for 40 watt equivalent A-lamps, $5.00 for 60 watt equivalent A-
lamps, and $6.00 for A-lamps greater than 60 watt equivalent). Incentives for PAR and BR 
reflector LED lamps ranged from $6.00 to $7.00, and incentives for recessed can retrofit kits 
were $10.00 in 2014. 
 
Other Programs 
In addition to the major programs mentioned above, some of the region’s other large and 
investor-owned utilities operated additional residential lighting programs during 2014. These 
included: 


• NorthWestern Energy: NorthWestern Energy was a Simple Steps participant in 2014, 
but they also ran their own CFL coupon program. The utility worked with retail partners 
to target rural customers in Montana who were not served by Simple Steps. In most cases, 
customers served by the CFL coupon program live too far from Simple Steps retail 
partner stores to participate in the Simple Steps program. NorthWestern Energy mailed 
coupons for $1.00 off of the retail price for up to 10 Energy Star CFLs (for a total savings 
of up to $10.00).13 Participating customers could then redeem the coupons at retail stores 
that do not participate in Simple Steps and receive an instant rebate at the store. 


• Snohomish County Public Utility District (SnoPUD): SnoPUD participates in the 
Simple Steps program but also partnered with a third party in 2014 to provide additional 
residential lighting incentives through an upstream program. This program offered 


10  BR, R, and PAR reflector style LED lamps as well as LED retrofit kits were eligible for up to $7.00 in incentives 
in 2014. MR16 LED lamps received up to $5.00 and candelabra and globe style LED lamps received up to $4.00. 


11  Seattle City Light is moving away from the “Twist & Save” brand for its residential lighting program. As of the 
first quarter of 2015, there are no plans for developing a new name for the program. 


12  General purpose LED lamps are single wattage medium screw base A-lamps. Specialty LED lamps are all other 
lamp styles and/or base types as well as 3-way A-lamps. 


13  NorthWestern Energy mailed out in-store coupons twice during 2014. The coupon value cannot exceed the price 
of the CFL package. 
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incentives on general purpose and specialty CFLs14 of up to $1.00 per lamp. The program 
also offered incentives for LED lamps (up to $3.00 per lamp) and Energy Star CFL and 
LED fixtures (from $5.00 to $7.00 per fixture). 


 
2.3.2 Incentive Program Sales 
Figure 2 shows the number of incented Energy Star CFLs sold in the Northwest between 2007 
and 2014 by retail store category. Retail categories include non-big box (drug, grocery, and small 
hardware stores) and big box (mass merchandise stores, DIY stores, and membership clubs). As 
shown, the number of Energy Star CFLs sold with utility incentives decreased from 9.4 million in 
2013 to 9.1 million in 2014 (see Figure 2). During this timeframe, there were minimal changes in 
the proportion of incentive sales comprised by big box stores versus non-big box stores.15  
 


Figure 2 
Tracked Northwest Promotional Energy Star CFL Sales by Store Category, 2007-2014 


 
Source: Fluid Market Strategies, 2007–2013; CLEAResult 2014–2015. 
Number of promotional CFLs tracked by store category: 2007 n=4,868,350; 2008 n=5,811,229; 2009 n=4,827,010; 
2010 n=5,766,284; 2011 n=7,905,992; 2012 n=8,204,346; 2013 n=9,377,523; 2014 n=9,053,265.  
Data excludes sales through Lighting Specialty stores (≤1% of promotional sales per year). 


14  The program primarily incentivizes Energy Star CFLs and LED lamps, but allows incentives for products that 
have been tested at the Lighting Design Lab and have not yet qualified for Energy Star. 


15  Throughout this report, the term “big box” refers to Do-It-Yourself (DIY), mass merchandise, and membership 
club stores, and “non-big box” refers to drug and grocery and hardware stores. 
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3 SHELF SURVEYS  


This section of the report focuses on the lighting retailer shelf surveys and includes a brief 
description of the methodology and presentation of key findings from survey data analysis. It 
provides results for the most recent phase of shelf surveys (conducted in late 2014/early 201516) 
and, where possible, compares current findings to results from similar surveys conducted in prior 
studies. Appendix B contains the data collection instrument used for the 2014 shelf surveys, and 
Appendix C provides more detailed results including tables and (where possible) comparisons 
with prior years broken down by region and store category.  
 
3.1 APPROACH 


Field researchers visited 76 lighting retail stores in the Northwest region during December 2014 
and January 2015. Researchers performed a comprehensive inventory of all CFLs, incandescent 
lamps, halogen lamps, LED lamps, and 4-foot T-8 and T-12 fluorescent tube lamps available to 
consumers in each store.  
 
As shown in Table 2, researchers stratified the sample stores by store type and sampled 
proportionally to the distribution of stores in the Northwest region.17   
 


Table 2 
Lighting Retailer Shelf Survey Completes by Store Type, 2014-15 


Store Type  Number of Stores Percentage of 
Stores 


Membership Club 4 5% 
Do-It-Yourself 10 13% 
Drug and Grocery 22 29% 
Mass Merchandise 18 24% 
Small Hardware 22 29% 
Overall 76 100% 


 
Analysts calculated sample expansion weights by strata and applied them to each sample retailer 
such that findings presented in this section represent the population of lighting retailers in the 
region that sell residential replacement lamps. For results on lamp prices throughout the region, 
we also applied shelf stocking weights based on the absolute counts of lamps in retail stores. 
 


16  For consistency with prior study periods, we refer to the shelf surveys conducted in late 2014/early 2015 as the 
“2014 shelf surveys” throughout the report. 


17  Analysts used the same sample frame for the 2014–15 study as used in previous years, which is a list of retail 
stores in the Northwest compiled for NEEA by PECI, Inc. in the mid-2000s. 
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3.2 RESULTS 


The shelf surveys collect data on lamp availability, diversity and pricing as well as on the various 
types of promotional materials for replacement lamps on display in Northwest retail stores.  
 
3.2.1 Lamp Availability 
The shelf surveys enable assessment of CFL availability over time (between 2008 and 2014) in 
terms of the percentage of Northwest stores carrying different lamp technologies and the 
percentage of total lamp stock comprised by each technology.  
 
Percent of Stores  
Since 2006, shelf survey researchers have collected data regarding the presence or absence of 
CFLs in Northwest retail stores. As in previous years, nearly all of the stores visited by shelf 
survey researchers stocked CFLs in 2014 (98%). There was no change in the percentage of stores 
carrying general purpose CFLs in 2008 to 2014 (at roughly 96% to 97% of stores), and the 
percentage of stores carrying specialty CFLs has remained constant (above 90% of stores) since 
2010. There were no significant changes in the percentage of stores stocking of CFLs by store 
category except for specialty CFLs in big box stores which increased slightly from 85% in 2013 
to 90% in 2014. 
 
In addition to collecting data on CFLs, the 2013 and 2014 shelf surveys collected data on 
incandescent, halogen, and LED lamps. Results suggest that: 
• The percentage of Northwest retail stores stocking LED lamps remained the same between 


years at 83% to 84% of stores. 
o The percentage of big box stores stocking LED lamps increased between 2013 and 


2014 (from 68% to 85% of stores).  
o Among non-big box stores, the percentage of stores carrying LED lamps remained the 


same between years at roughly 85%. 
• In 2014, 99% of stores stocked incandescent lamps, which was unchanged from 2013. There 


were no differences in stocking patterns by store category between years.  
• The percentage of stores stocking halogen lamps also remained constant between years at 


approximately 95%. There were no differences in stocking patterns by store category between 
years.  


 
Percent of Lamps Stocked  
The percentage of total lamps observed in retail stores is an indicator of the relative availability 
of different lamp types (general purpose and specialty CFLs as well as incandescent, halogen, 
and LED lamps). Based on these data, results suggest that: 


• Incandescent lamps continue to dominate retail store inventories overall, although their 
share of total lamp stock has declined overall between 2013 and 2014 (from 50% of all 
lamps stocked in the region’s retail stores to 47%). 
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o The share of incandescent lamps stocked in big box stores decreased from 47% in 


2013 to 42% in 2014, while the share in non-big box stores declined from 54% to 
51% between years. 


• The proportion of halogen lamp stock grew from 21% of all lamps stocked in 2013 to 
24% of lamps stocked in 2014. 


o The proportion of halogen lamps stocked in big box stores grew from 20% in 2013 
to 25% in 2014, while the share in non-big box stores grew from 21% to 24% 
between years. 


• The share of LED lamp stock doubled from 4% of all lamps in 2013 to 8% of lamps 
stocked in 2014. 


o The share of LED lamps stocked in big box stores grew from 7% in 2013 to 12% 
in 2014, and doubled in non-big box stores between years (from 2% to 4%). 


• The proportion of CFLs stocked declined slightly from 24% in 2013 to 21% in 2014. A 
decline in the proportion of general purpose CFLs stocked drove this change (decreasing 
from 18% in 2013 to 15% in 2014). 


 
Availability of EISA-Qualified Lamps 
The U.S. Congress passed the Energy Independence and Security Act (EISA) in 2007. EISA 
requires that general purpose incandescent lamps meet minimum efficacy standards that 
traditional general purpose incandescent lamps18 cannot meet, effectively pushing the most 
inefficient lamps out of the market. As shown in Table 3, the EISA standards phased in 
gradually; on January 1, 2012, the legislation prohibited the manufacture and importation of 
general purpose incandescent lamps above 72 watts with light output in the 1490 to 2600 lumen 
range (referred to as “high brightness” throughout this report), beginning the phase-out of many 
traditional 100 watt incandescent lamps. After this date, it was illegal to manufacture or import 
lamps that did not meet the standard, but retailers are allowed to sell through their existing stock. 
As of January 1, 2014, standards for all four wattage and lumen categories were in effect. 
 
 


 


18  The sections of this report referring to general purpose incandescent lamps (or “MSB incandescent A-lamps”) 
utilize the EISA definition of a general purpose incandescent lamp, which states that this term refers to “a 
standard incandescent or halogen type lamp that – 1) is intended for general service applications; 2) has a medium 
screw base; has a lumen range of not less than 310 lumens and not more than 2,600 lumens; and 3) is capable of 
being operated at a voltage range at least partially within 110 and 130 volts” (H.R. 6--110th Congress, 2007). 
EISA also includes separate efficiency standards for reflector and modified spectrum lamps as well as a list of 
lamp types that are excluded from regulation. This report focuses on general purpose lamps only, excluding 
reflector, modified spectrum, and other EISA exemptions.  
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Table 3 


Summary of EISA Efficiency Standards 


EISA 
Effective 
Dates 


Incandescent 
Lamp  


Wattage  
(Watts) 


Typical  
Incandescent 
Light Output 


(Lumens) 


Typical  
Incandescent 


Efficacy  
(Lumens/Watt) 


EISA  
Replacement 


Wattage  
(Watts) 


EISA Light 
Output Ranges  


(Lumens) 


EISA  
Minimum 
Efficacy  
Ranges 


(Lumens/Watt) 
1/1/2012 100 W 1690 lm 17 lm/W 72 W 1490-2600 lm 21-36 lm/W 


1/1/2013 75 W 1170 lm 16 lm/W 53 W 1050-1489 lm 20-28 lm/W 


1/1/2014 60 W 840 lm 14 lm/W 43 W 750-1049 lm 17-24 lm/W 


1/1/2014 40 W 490 lm 12 lm/W 29 W 310-749 lm 11-26 lm/W 


Source: U.S. EPA, 2011. 
 
The percentages in this section of the report focus only on MSB incandescent A-lamps (including 
halogen technologies). This section excludes non-incandescent technologies from the analyses so 
as not to skew the overall results (because nearly all general purpose CFLs and LED lamps meet 
EISA standards). The report classifies lamps that meet the EISA efficiency standards at the times 
field staff conducted shelf surveys as “Meets EISA Standard.” All other MSB incandescent A-
lamps within these lumen ranges fall into the “Does Not Meet EISA” category. This report 
section categorizes the lumen ranges presented in Table 3 above as follows: 


• High Brightness. This incandescent/halogen lamp category refers to medium screw-base 
(MSB) incandescent A-lamps with light output between 1490 and 2600 lumens, 
equivalent to the light output of many traditional 100 watt incandescent lamps. Lamps in 
this lumen range that meet the EISA standard have wattages of 72 or below. Lamps in this 
lumen range that do not meet the standard exceed 72 watts. The phase-out for lamps in 
this brightness category began on January 1, 2012. 


• Medium High Brightness. This lamp category refers to MSB incandescent A-lamps with 
light output between 1050 and 1489 lumens, equivalent to the light output of many 
traditional 75 watt incandescent lamps. Lamps in this lumen range that meet the EISA 
standard have wattages of 53 or below. Lamps in this lumen range that do not meet the 
standard exceed 53 watts. The phase-out for lamps in this brightness category began on 
January 1, 2013. 


• Medium Low Brightness. This category refers to MSB incandescent A-lamps with light 
output between 750 and 1049 lumens, equivalent to the light output of many traditional 
60 watt incandescent lamps. Lamps in this lumen range that meet the EISA standard have 
wattages of 43 or below. Lamps in this lumen range that do not meet the standard exceed 
43 watts. The phase-out for lamps in this brightness category began on January 1, 2014. 


• Low Brightness. This lamp category refers to MSB incandescent A-lamps with light 
output between 310 and 749 lumens, equivalent to the light output of many traditional 40 
watt incandescent lamps. Lamps in this lumen range that meet the EISA standard 
wattages of 29 or below. Lamps in this lumen range that do not meet the standard exceed 
29 watts. The phase-out for lamps in this brightness category began at the same time as 
for lamps in the Medium Low Brightness category (on January 1, 2014).. 
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High Brightness MSB Incandescent A-Lamps (1490–2600 lumens). During the lighting 
retailer shelf surveys, field researchers gathered information that enables classification of all 
MSB incandescent A-lamps as either meeting or not meeting the EISA standard relevant to their 
lumen output. This report presents results for lamps at all four lumen bins affected by EISA, 
starting with those affected by the first phase (as of January 1, 2012). For lamps in this lumen 
range, results suggest that:  


• Nearly all high brightness incandescent A-lamps met the standard in 2013 and 2014. 
 
Medium High Brightness MSB Incandescent A-Lamps (1050–1489 lumens). The standard for 
medium high brightness MSB incandescent A-lamps went into effect on January 1, 2013. The 
light output of lamps in this range is typically considered to be equivalent to that of a traditional 
75 watt incandescent lamp. Results suggest that: 


• Nearly two-thirds of lamps in this category in Northwest retail stores met the relevant 
EISA standard at the time of the 2013 shelf surveys, and three-quarters of these lamps met 
the standard at the time of the 2014 shelf surveys. 


• The percentage of lamps that met the standard was higher in non-big box stores (84%) 
than in big box stores (65%) in 2014.  


 
Medium Low Brightness MSB Incandescent A-Lamps (750–1049 lumens). The standard for 
medium low brightness MSB incandescent A-lamps went into effect on January 1, 2014. The 
light output of lamps in this range is typically considered to be equivalent to that of a traditional 
60 watt incandescent lamp. Results suggest that: 


• Approximately one-fifth of lamps in this category in met the relevant EISA standard at 
the time of the 2013 shelf surveys, and more than half (54%) met the standard at the time 
of the 2014 shelf surveys. 


• The percentage of lamps that met the standard was higher in big box stores (72%) than in 
non-big box stores (45%) in 2014.  


 
Low Brightness MSB Incandescent A-Lamps (310–749 lumens). The standard for low 
brightness MSB incandescent A-lamps went into effect on January 1, 2014. The light output of 
lamps in this range is typically considered to be equivalent to that of a traditional 40 watt 
incandescent lamp. Results suggest that: 


• Approximately one-fifth of lamps in this category in met the relevant EISA standard at 
the time of the 2013 shelf surveys, and less than half (46%) met the standard at the time 
of the 2014 shelf surveys. 


• The percentage of lamps that met the standard was higher in big box stores (51%) than in 
non-big box stores (42%) in 2014.  


 


DNV GL Page 14 
 







 
  2014-2015 Northwest Residential Lighting Long-Term Market Tracking Study 


  
3.2.2 Lamp Diversity 
Analysts examined lamp diversity in terms of the average number of lamp models19 available per 
store.20 These data are available for general purpose and specialty CFL models available by store 
category over time (2012 through 2014).  
 
Average Number of CFL Models over Time 
Results on lamp diversity over time suggest that: 


• The average number of CFL models per store remained roughly the same between 2012 
and 2014 (between 35 and 38 models per store). 


o The average number of general purpose CFL models per store remained the same 
between 2012 and 2014 at between 19 and 21 models per store. 


o The average number of specialty CFL models per store remained the same 
between 2012 and 2014 at between 16 and 17 models per store. 


• The average number of CFL models stocked per big box store declined slightly from 42 
models per store in 2012 to 38 in 2014, while the average number of CFL models stocked 
per non-big box store declined from 38 in 2013 to 33 in 2014.  


 
Average Number of Lamp Models per Store by Technology 
Results on changes in lamp diversity between 2013 and 2014 by technology suggest the 
following: 


• The average number of LED lamp models per store doubled from 6 in 2013 to 12 in 2014. 
• The average number of LED lamp models in big box stores increased from 10 in 2013 to 


24 in 2014.   
• With respect to incandescent and halogen lamp model diversity, the average number of 


incandescent lamp models increased slightly from 59 to 65 per store, and the average 
number of halogen lamp models decreased from 27 to 23 per store between years. 


• The average number of incandescent lamp models increased slightly in big box stores 
from 60 to 65, while the average number of halogen lamp models per store declined 
slightly in non-big box stores from 27 to 22 between years. 


 
3.2.3 Average Shelf Price 
Results on the average shelf price per CFL in 2013 and 2014 suggest the following: 


• The average shelf price per general purpose CFL increased by 11% overall to $4.00 per 
lamp between 2013 and 2014. 


• The average shelf price per specialty CFL increased by 14% overall to $7.71 per lamp 
between 2013 and 2014. 


• Big box stores had the largest changes in average price with a 21% increase in the average 
price of a general purpose CFL (to $3.13 per lamp in 2014) and a 21% increase in the 
average price of a specialty CFL (to $6.21 per lamp in 2014). 


19  The number of lamp models in a given store refers to the number of unique lamp packages in that store. See 
Section C3 in Appendix C for further details.  


20  See Section C3 in Appendix C in for a description of the methodology used to calculate unique lamp models. 
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• One key contributor to these relatively large increases in CFL prices may be the state of 


Washington’s Mercury-Containing Lights Law, which requires the recycling of mercury-
containing lamps and requires a $0.25 per CFL recycling fee as of January 1, 2015 (See 
Section C.4.1 for further details). 


 
Results on the average shelf price per general purpose lamp in 2013 and 2014 suggest the 
following: 


• The average shelf price per traditional incandescent lamp increased by 56% overall to 
$1.39 per lamp in 2014. 


• Spiral CFLs increased to $3.70 overall and A-lamp CFLs increased to $7.52 overall in 
2014 (a 12% increase between years for both lamp styles). 


• The average price of LED A-lamps increased by 2% to $11.14 per lamp overall in 2014. 
This higher average price is likely due to the greater availability of brighter A-lamps. 


• The average price of halogen lamps remained the same between years at approximately 
$1.90 per lamp overall. 


 
Results on the average shelf price per MSB reflector lamp in 2013 and 2014 suggest the 
following: 


• LED reflector lamps declined by 22% overall to $17.35 per lamp in 2014. 
• CFL reflector lamps increased by 36% overall to $8.51 per lamp in 2014. 
• The average price of an incandescent reflector lamp increased by 11% overall to $5.52 per 


lamp. 
• The average price of a halogen reflector was roughly the same between years at 


approximately $9.50 per lamp overall. 
 
3.2.4 Linear Fluorescent Lamps 
Field researchers gathered data on 4-foot linear fluorescent lamps, including both T8 and T12 
technologies, during the lighting retail store shelf surveys.  
 
Linear Fluorescent Lamp Availability 
Analysts examined linear fluorescent lamp availability in terms of the percentage of Northwest 
retail stores that stock these lamps as well as the percentage of total linear fluorescent lamps 
stocked by lamp type (T8 or T12). Results suggest that: 


• There was a slight decline in the percent of stores stocking T12 lamps in 2014 compared 
to 2013 (from 47% to 43%). 


• There was a slight increase in the percent of stores stocking T8 lamps in 2014 compared 
to 2013 (from 32% to 37%). 


• A higher percentage of big box stores carried T12 and T8 lamps than non-big box stores 
in both 2013 and 2014.  


• The percentage of non-big box stores stocking T12 lamps declined from 37% to 31%, and 
the percentage stocking of T8 lamps increased from 26% to 32% between 2013 and 2014. 
There were no changes in the percent of big box stores stocking these lamps. 
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• T12 lamps comprised 71% of linear fluorescent lamps overall in 2014 compared to 62% 


in 2013. 
• There were no differences by store category in terms of the share of T12 and T8 lamps 


stocked in 2014. 
 
Linear Fluorescent Lamp Diversity 
Analysts examined the diversity of linear fluorescent lamp offerings among Northwest retail 
stores in terms of the average number of T12 and T8 lamp models stocked per store. Results 
suggest that: 


• On average, Northwest stores stocked 1.7 T12 lamp models and 0.8 T8 lamp models per 
store in 2014, which was unchanged from 2013. 


• There were more than double the number of T12 lamp models available in big box stores 
compared to non-big box stores in 2014 (2.8 models per store compared to 1.3 per store). 


• There were no changes between years in terms of T12 and T8 lamp model diversity by 
store category between years. 


 
3.2.5 Promotional Materials 
During the 2014 shelf survey visits, field researchers gathered details on promotional materials or 
displays regarding replacement lamps. These data enable summarization of promotional materials 
by the type of lamp promoted and store category, geographic sector. Key findings include: 


• Fifty-five percent of stores had one or more promotional materials in the store related to 
replacement lamps, which is a decrease from 2013 in which 69% of stores had one or 
more promotional materials. Among the stores that had promotional materials in 2014, all 
included one or more signs placed on shelving or on a wall in the store. Two percent of 
stores had signs about replacement lamps hanging from the ceiling (compared to 4% in 
2013). 


• The most common technology described or promoted on these materials was the CFL, 
with 47% of all stores displaying one or more promotional materials regarding CFLs in 
2014 (compared to 67% of stores promoting CFLs in 2013). Thirty percent of stores had 
promotional materials related to LED lamps in 2014 (compared to 35% in 2013). One 
quarter of stores displayed materials regarding EISA-compliant incandescent lamps in 
2013 (compared to 35% in 2013). Sixteen percent of stores displayed materials regarding 
traditional incandescent lamps in 2014 (compared to 29% in 2013).  


• A higher proportion of big box stores displayed lighting promotional materials in 2014 
than non-big box stores (64% versus 52%, respectively). Stores surveyed as part of the 
2012 shelf surveys showed the same trend. More than half of the big box stores and 
nearly half of the non-big box stores displayed promotional materials about CFLs in 2014. 
Nearly half of Northwest big box stores in 2014 had materials regarding LED lamps 
compared to less than a quarter of non-big box stores. More than one-third of big box 
stores and about one-fifth of non-big box stores had promotional materials related to 
EISA-compliant incandescent lamps in 2014. A greater percentage of big box stores had 
promotional materials regarding traditional incandescent lamps (25% of stores in 2014), 
compared to 13% of non-big box stores. 
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• Nearly all of the stores that displayed promotional materials in 2014 did so in the lighting 


aisle (this was also the case in 2013). Fourteen percent of stores in 2014 had promotional 
materials regarding replacement lamps positioned on end-caps (compared to 8% in 2013). 


• Messaging on the promotional materials was varied. The most common message on the 
promotional materials in 2014 related to specific utility programs. Messaging concerning 
utility programs was present in approximately 35% of stores in the 2014 (which was the 
same in 2013). Another common message was energy and/or money savings, which was 
found in one-quarter of the stores (also one-quarter of stores in 2013).  
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4 CONSUMER RESEARCH 


This chapter presents key findings from 995 telephone surveys conducted with Northwest 
consumers in early 2015 as well as key findings from the consumer focus groups conducted in 
2015. Appendix B provides the data collection instruments used for the 2015 consumer surveys 
and consumer focus groups, Appendix G details the consumer survey sampling approach, and 
Appendix H provides cross-tabulations of each survey question in banner table format. Please 
refer to Appendix D for detailed findings from the consumer telephone surveys and Appendix E 
for detailed findings from the consumer focus groups. 
 
4.1 APPROACH 


Below we summarize our approaches to the 2015 consumer telephone surveys and focus groups, 
which form the basis for the results presented in this chapter. 
 
4.1.1 Consumer Telephone Surveys  
DNV GL conducted the 2015 consumer surveys with a stratified random sample of households in 
Idaho, Montana, Oregon and Washington between February and March, 2015. We designed the 
2015 consumer survey sample to meet the following criteria within survey budget constraints:  


• Accurately represent urban and rural populations and facilitate comparisons between the 
two;  


• Provide reasonable estimates at the state level and ensure that results can be compared 
between and among the states; and 


• Include both landline and cell phone respondents to account for an ever-growing 
population of wireless-only households. 


 
The 2015 consumer telephone survey represents the second survey phase in which the sampling 
approach included quotas for respondents taking the survey from cell phones versus landlines 
(the first was in 2014).21 Analysts allocated sample points based on the U.S. Census Bureau’s 
2014 estimates of population by county (U.S. Census Bureau, 2014). We merged these county-
level population estimates for each of the four states with the Rural-Urban Continuum Code 
(RUCC) data.22 We then stratified the Northwest population into eight strata defined by the 
combinations of the four Northwest states and two geographic sectors (rural and urban).  
 
Table 4 below illustrates the number of completed surveys by geographic sector and state. Ten 
percent of the 2013 Northwest residential population was in the rural sector, and 90% was in the 


21  To ensure that any differences in results between 2013 and 2014 were attributable to changes in the market rather 
than changes in the sampling approach (i.e., incorporating cell phone –only households), we compared results 
between landline and cell phone respondents for key variables and determined that this change in approach did 
not affect the overall study results.  


22  The U.S. Department of Agriculture’s Economic Research Service developed Rural-Urban Continuum Codes to 
distinguish metropolitan (metro) counties by the population size of their metro area, and non-metropolitan (non-
metro) counties by degree of urbanization and adjacency to a metro area. Based on the 2013 RUCC codes, 
analysts stratified the population into two geographic sectors—urban and rural. 
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urban sector. However, to ensure comparability between the urban and the rural sectors (per 
RUCC designations) and similar statistical precision for each sector’s survey estimates, NEEA 
opted for a sample design that allocates approximately one-third of the sample points to the rural 
sector and the balance to the urban sector.23  
 


Table 4 
2015 Consumer Survey Population and Sample Sizes by State and RUCC Designation 


State 


Population* Sample Size 
N % n % 


Rural Urban Rural Urban Rural Urban Rural Urban 
Idaho 395,210 1,216,926 3% 9% 108 62 11% 6% 


Montana 368,823 646,342 2% 5% 91 43 9% 4% 


Oregon 255,375 3,674,690 2% 27% 69 191 7% 19% 


Washington 334,440 6,636,966 3% 49% 65 366 7% 37% 


Subtotal 1,353,848 12,174,924 10% 90% 333 662 33% 67% 


Total 13,528,772 100% 995 100% 
* Source for population counts: U.S. Census Bureau, 2014 (see Appendix A for full citation). 


 
Analysts created and applied sample expansion weights to the data such that the results are 
representative of the Northwest residential population.24 We analyzed the 2015 survey data using 
both time series and cross-sectional comparisons to understand changes in the market as well 
their underlying causes. We also analyzed results by geographic region (urban versus rural per 
the RUCC designations). Note that NEEA shifted its geographic classifications from metro/non-
metro to urban/rural in 2012, so time series comparisons for urban/rural designations are only 
possible since 2012. Within the results, analysts looked for meaningful and statistically 
significant differences. The report provides tests of statistical significance at the 90% level of 
confidence. 
 
4.1.2 Consumer Focus Groups 
DNV GL’s moderator conducted six focus groups with consumers in Portland, OR; Seattle, WA; 
and Spokane, WA. The purpose of the focus groups was to:   
• Understand Northwest consumer familiarity with and perceptions of CFLs, LED lamps and 


energy-efficient incandescent lamps; 


• Assess consumer motivations for recent purchases and installation (or lack thereof) for each 
of these lamp technologies; and  


• Better understand drivers of consumer decision-making regarding replacement lamp 
purchases and influences on those decisions. 
 


23   For more details regarding the overall sampling approach, please refer to Appendix G. 
24   Please refer to Table 22 in Appendix D for consumer survey sample expansion weights. 
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Each group consisted of nine or ten participants, as shown in Table 5 below. The groups began 
with a brief discussion of how participants would describe CFL, LED and energy-efficient 
incandescent lamps to someone who was not familiar with them. The moderator then led 
participants in discussions regarding their lamp purchase, installation, and shopping behaviors as 
well as their decision criteria for choosing which lamp(s) to purchase. Each session closed with a 
simulated lamp shopping exercise and discussion of their experience and rationale for their lamp 
choices.    
         


Table 5 
Number of Focus Group Participants by Group Location and Time, 2015 


Location 


Time 
Total 


Participants 5:30-7:30 pm 7:30-9:30 pm 
Portland, OR 9 9 18 


Seattle, WA 9 10 19 


Spokane, WA 9 9 18 


Total Participants 27 28 55 
 
4.2 RESULTS 


Below we provide results from the consumer surveys beginning with consumer awareness and 
purchases of different lamp technologies, including CFLs, LED lamps, and EISA-compliant 
incandescent lamps.25  We then focus on CFLs, specifically, and close with a discussion 
regarding consumer familiarity and purchasing behaviors with regard to EISA and EISA-
compliant lamps. Where applicable, we have incorporated results from the focus groups to add 
context.  
 
4.2.1 CFL, LED, and EISA-compliant Lamp Technologies 
As described above, the consumer telephone survey included questions to gauge consumer 
awareness and purchase rates for CFLs. Starting in 2013, the surveys have included similar 
questions regarding LED lamps and EISA-compliant incandescent lamps. The 2015 surveys also 
included questions regarding the types of lamps consumers replaced with recently-purchased 
CFLs and LED lamps. The focus groups addressed some of these issues as well as lamp storage.  
 
Lamp Awareness and Purchases  
Consumer research results suggest that: 


• After statistically-significant declines in CFL awareness (from 90% to 86% of the 
population) and purchase rates (from 70% to 60% of consumers) between 2013 and 2014, 
CFL awareness and purchase rates held steady between 2014 and 2015. Eighty-three 
percent of Northwest consumers reported awareness of CFLs in the 2015 survey and 57% 
reported having purchased them.  


25  See Section  3.2.1 and Table 3 for further details on the Energy Independence and Security Act (EISA). 
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• Awareness of LED lamps remained high (94% of consumers) and the percentage of
consumers who have purchased LED lamps increased significantly from 25% to 35%.
Focus group results suggest that LED lamp prices may be the most significant factor
preventing more consumers from purchasing LED lamps.


• Awareness of EISA-compliant incandescent lamps held steady at roughly 60% of the
Northwest population in 2015, while the purchase rate increased significantly from 22%
to 28% of consumers but remains substantially lower than the percentage of consumers
who have purchased CFLs (57%). Focus group participants generally understood that
energy-efficient incandescent lamps look like traditional incandescent lamps but use less
energy. Several participants mentioned wattage levels that are “usually an odd number
like 43,…45, or a 67, instead of a 60 watt,” but some were uncertain regarding exactly
how these lamps differ from traditional incandescent lamps.


• A significantly larger percentage of rural consumers were aware of CFLs but had never
purchased them than urban consumers (34% versus 21%), but there were no significant
differences between rural and urban consumers regarding awareness and purchase of LED
lamps or energy-efficient incandescent lamps.


• Many focus group participants reported that retail sales with discounted pricing exerted at
least some influence on their lamp purchasing decisions. These participants mentioned
impulse purchases and/or buying more than planned, particularly for LED lamps, when
discounts were available. A minority of participants reported always stocking up when
lamps were on sale and/or when shopping at certain stores (e.g., membership clubs).


Lamp Purchase Quantities 
The 2013, 2014, and 2015 surveys asked consumers to estimate the number of traditional 
incandescent lamps, general purpose CFLs, specialty CFLs, LED lamps, and EISA-compliant 
incandescent lamps they purchased in the year prior to the survey (i.e., 2014 purchases in the 
2015 survey). We averaged results across all Northwest consumers, and consumers purchased 
between 10 and 11 lamps, on average, in 2014 and 2015.  


• In 2012 and 2013, traditional incandescent lamps comprised approximately half of all
lamps purchased in each year. In 2014, however, the share comprised by traditional
incandescent lamps dropped significantly (from 46% of lamps purchased in 2013 to 35%
in 2014). Despite these changes, however, traditional incandescent lamps still comprised
the largest quantity and largest share of all lamps purchased in 2014 (3.6 lamps, on
average).


• The share of purchased lamps comprised by LED lamps increased significantly between
2013 and 2014 purchases (from 15% of 24% of lamps). Results also suggest that in 2014,
Northwest consumers purchased similar quantities of general purpose CFLs and LED
lamps (2.4 and 2.5 lamps per consumer, on average), with each comprising roughly one-
quarter of all lamps purchased in 2014.


• The share comprised by EISA-compliant incandescent lamps remained low
(approximately 16% of lamps purchased in 2014). It is worth noting that during the
consumer focus groups, there was confusion regarding whether some participants had
energy-efficient incandescent lamps or traditional incandescent lamps installed in their
homes.
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Lamp Replacements 
The 2015 consumer telephone surveys included new questions to identify the types of lamps 
replaced with recently-purchased CFLs (among CFL purchasers) and LED lamps (among LED 
lamp purchasers). There were no noteworthy differences in results between CFL purchasers and 
LED lamp purchasers—roughly 60 percent of each reported that they replaced incandescent 
lamps with their recently-purchased lamps. The percentage of CFL and LED lamp purchasers 
who reported that they replaced CFLs with their recently-purchased lamps was also similar (39% 
and 36%, respectively). These results suggest that consumers may be treating CFLs and LED 
lamps similarly in this regard despite the differences between the two technologies in price, 
efficiency, and other characteristics. 
 
Lamp Storage 
All focus group participants reported having at least one lamp in storage and some reported 
having up to a dozen or more. On average, participants had about six lamps in storage, primarily 
CFLs, as well as traditional and energy-efficient incandescent lamps. A few participants reported 
stocking up on traditional incandescent lamps and had a dozen or more in storage.  
 
4.2.2 CFLs 
This section reviews results for CFLs in particular, beginning with awareness and purchase rates, 
then discussing CFL disposition among Northwest households, CFL purchase locations, 
satisfaction with CFLs, the likelihood of future CFL purchases, and CFL-to-CFL replacement. 
 
CFL Awareness and Purchases 
Since 2006, the consumer surveys have included questions regarding awareness and purchase of 
CFLs. The focus groups also addressed consumer awareness of CFLs. 


• During the 2015 surveys, approximately 3 out of 5 consumers reported having purchased 
CFLs. Approximately one in four consumers were aware of CFLs but had never 
purchased them, and just over half as many were unaware of CFLs. These results are 
statistically unchanged from 2014 survey results.  


• When asked to describe CFLs during the focus groups, about half of the participants first 
mentioned the shape. They referred to CFLs as “corkscrew,” “twirlies,” “twisty,” “ice 
cream cone,” “pigtail,” and “curly.”  


 
CFL Disposition 
The consumer telephone surveys also gauge the total number of CFLs installed, removed, and in 
storage across the population of Northwest consumers. Results suggest that: 


• Eighty-seven percent of CFL purchasers had CFLs installed in their homes at the time of 
the 2015 survey and 63% reported that they were storing one or more CFLs for future use. 
Twenty-four percent of CFL purchasers reported that they had one or more CFLs that 
they installed and later removed. All of these results are unchanged from 2014. 
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• Total number of CFLs ever acquired by consumers remained approximately the same 


between 2014 and 2015 at just over 8 lamps, on average (including respondents who had 
never purchased or installed CFLs). Respondents reported an average of 5 CFLs installed 
per household, with approximately 2.4 in storage and 0.9 installed but then later removed. 
Urban consumers had a significantly greater number of CFLs installed, on average, than 
consumers in rural areas (approximately 5.2 versus 3.9 CFLs). Urban consumers also 
installed and later removed significantly more CFLs than rural consumers (1.0 versus 
0.3). 


• The data also suggest little difference between survey years in the proportion of CFLs 
installed, removed, and stored from 2012 through 2015—in each year, more than half of 
all CFLs ever acquired by purchasers were installed at the time of the surveys.  


 
CFL Purchase Locations 
For the past several years, the consumer telephone survey has included questions to gauge the 
types of stores in which CFL purchasers acquired CFLs most recently. Results suggest that: 


• CFLs purchased by 2015 survey respondents were mostly concentrated in the DIY and 
mass merchandise channels, with more than three out of five purchasers having reportedly 
purchased CFLs in these channels most recently. There were no statistically significant 
differences between CFL purchasing locations in 2014 and 2015 at the regional level.  


• The 2015 survey results suggest that a significantly greater proportion of consumers in 
Washington reported having recently purchased CFLs in membership clubs than 
consumers in Montana (17% versus 5%, respectively), likely a result of the higher 
concentration of these stores in Washington. 


 
Satisfaction with CFLs 
The consumer telephone surveys address consumer satisfaction with CFLs from a number of 
perspectives: overall satisfaction, consumer impressions of the best and worst features of CFLs, 
and consumer agreement or disagreement with statements regarding CFL attributes. The 
following subsections provide details regarding these results. 
 
Overall Satisfaction. The consumer telephone surveys ask respondents to rate their satisfaction 
with CFLs on a scale of 1 to 10 where 1 means, “not at all satisfied” and 10 means, “very 
satisfied.”  


• Approximately two-thirds of CFL purchasers who responded to the 2015 survey were 
either “satisfied” (ratings of 6 to 8) or “very satisfied” (ratings of 9 or 10) with CFLs, 
unchanged from 2014.  


• There were also no statistically significant differences within the 2015 survey results 
regarding consumer satisfaction with CFLs between urban and rural areas or by state. 


 
Best Features of CFLs. The most recent phases of consumer telephone surveys have asked 
respondents to describe the best features of CFLs.  
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• Approximately half of CFL purchasers cited the length of life for CFLs as their best 


features and a similar proportion cited the energy savings associated with CFLs (48% and 
42%, respectively, according to 2015 survey results).  


• Approximately half as many CFL purchasers cited reducing their electricity bill and/or 
saving money as the best feature of CFLs (21% in 2015). A significantly greater 
proportion of urban CFL purchasers cited this as CFLs’ best feature compared to rural 
purchasers (48% versus 23%). There were no other statistically significant differences in 
results by geography. 


 
Worst Features of CFLs. The consumer surveys also included questions to gauge CFL 
purchaser impressions of the worst features of CFLs among CFL purchasers.  Focus group 
participants also expressed specific CFL features as negative attributes.  


• Roughly one-quarter of CFL purchasers reported that the long start-up time for CFLs was 
their worst feature in 2015 (23%), unchanged from 2014 survey results. Focus group 
participants expressed dissatisfaction with CFLs for the same reason.  


• One-fifth of purchasers reported that the lack of brightness in CFLs was their worst 
feature (19%), a significantly smaller proportion of CFL purchasers than in 2014 (26%).  


• Ten percent of purchaser or more cited the color of light, mercury or hazardous contents, 
and/or the high price of CFLs as their worst features. Focus group participants also 
mentioned dissatisfaction with the quality of light from CFLs (e.g., saying that it was 
colder than incandescent light) and also mentioned the mercury content as a negative 
attribute.  


• Significantly greater proportions of urban CFL purchasers cited CFLs’ start-up time and 
color of light as the worst features compared to rural purchasers. There were no other 
significant differences in CFL purchasers’ perceptions of the worst features of CFLs 
between urban and rural CFL purchasers in 2015. 


 
Perceptions of CFL Attributes. To gauge CFL purchaser perspectives on specific CFL 
attributes, the 2013, 2014, and 2015 surveys included seven statements regarding CFLs with 
which interviewers asked respondents to either agree or disagree.  


• CFL purchasers’ level of agreement was strongest with the statement “CFLs are not 
suitable for use in all of the rooms in my home,” with just under 60% of CFL purchasers 
agreeing with this statement in all 3 survey years.  


• Nearly 40% of purchasers agreed that “CFLs take too long to light up” in 2015, 
statistically unchanged from 2013 and 2014 survey results.  


• The only statistically significant differences between 2014 and 2015 survey results across 
the region were that smaller proportions of purchasers agreed that “CFLs are not bright 
enough”  and/or that “CFLs don’t come in the shapes that I need” in 2015 than 2014. For 
the latter statement, the 2015 survey results represent a reversal of the significant increase 
in agreement between 2013 and 2014.  


• There were several statistically significant differences in results between urban and rural 
areas. Urban purchasers had a less favorable impression of CFLs than rural purchasers: 
20% of urban purchasers agreed that “the light from CFLs is too harsh” compared to only 
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10% of rural purchasers. For three attributes, urban purchasers had more favorable 
impressions of CFLs than rural purchasers:  


o 25% of urban purchasers agreed that “CFLs don't fit well in my fixtures” 
compared with 40% of purchasers in rural areas; 


o 33% of urban purchasers  agreed that “CFLs don't look good in my fixtures” 
compared to  48% of rural purchasers; and 


o 30% of urban purchasers agreed that “CFLs don't come in the shapes that I need” 
compared with 51% of rural purchasers. 


• By state, the most striking difference in results was regarding the statement that “CFLs 
take too long to light up”—56% of CFL purchasers in Idaho agreed with the statement 
compared to only 35% to 38% of purchasers in the other Northwest states. 


 
Main Factors Preventing Additional CFL Installations. For the past several years, the 
consumer surveys have included questions regarding the main factors preventing additional CFL 
installations among CFL purchasers. We compared results from the two most recent survey 
phases. 


• In 2015 and 2014, approximately one-quarter of CFL purchasers cited that the main factor 
preventing them from installing additional CFLs was that they “do not need any more 
bulbs at this time” (26% of respondents in both years).  


• Roughly one in ten of the 2015 survey respondents reported that they were waiting for 
incandescent bulbs to burn out (11%) and a similar proportion cited CFL price as the 
main factor preventing additional CFL installations (10%).  


• There were no statistically significant differences in survey results between years. 
• There were also no significant differences within the 2015 survey results by geography. 


 
CFL to CFL Replacement Likelihood. The consumer surveys also ask CFL purchasers who 
currently have CFLs installed to rate how likely they are to replace an installed CFL with another 
CFL upon burnout. Interviewers ask respondents to use a scale of 1 to 5 where 1 means “not at all 
likely” to purchase CFLs within the next year and 5 means “very likely.” Focus group 
participants also commented on their likelihood of replacing a burned-out CFL with another CFL. 


• Roughly 60 percent of CFL purchasers who had CFLs installed said that they were “very 
likely” to replace a burned-out CFL with another CFL in 2015, and only 10% said that 
they were “not at all likely” to do so.  


• There were no statistically significant differences in results between 2014 and 2015 
survey results at the regional level. Within the 2015 results, there were no statistically 
significant differences in the average likelihood ratings between urban and rural CFL 
purchasers.  


• About half of the focus group participants said they would install another CFL when an 
installed CFL burned out. Respondents gave reasons such as familiarity with CFL 
technology, wanting a uniform look among lamps installed in their home, and the desire 
to use up existing CFLs currently in storage at their homes. 
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4.2.3 LED Lamps 
The 2015 consumer telephone surveys elicited information specifically regarding LED lamps, 
including purchase locations. The 2014 and 2015 surveys both asked about consumer satisfaction 
with LED lamps and (among LED non-purchasers) reasons for not purchasing LED lamps. The 
focus group moderator asked participants how they might describe LED lamps to individuals 
unfamiliar with them. These discussions revealed some gaps in awareness about LED lamps. 
 
LED Lamp Awareness 
Section  4.2.1 above shows that 94% of Northwest consumers were aware of LED lamps in 2015 
and 35% had purchased them. During the focus groups, some participants were unfamiliar with 
MSB LED A-lamps. Instead, these participants discussed LED lamps in the context of holiday 
lights, nightlights, bicycle lights and flashlights.  
 
Describing LED Lamps 
The moderator then asked participants how they would describe LED lamps to others not familiar 
with them. In most groups, participants first mentioned LED lamp attributes such as their long 
life and light quality as well as the cost, which they described as “pricey” and “very expensive.” 
Participants commented on the lamp lifespan as “lasting a long, long time” and the quality of 
light as “incredibly bright,” “clear,” and “white.”  
 
In a few groups, the discussion then turned to some of the characteristics of the LED lamps 
themselves. Some participants stated that LED lamps look like “multiple little bulbs of light in it” 
or “small pinpoints of light.”   
 
A few group discussions revealed some misperceptions about LED attributes. For example, one 
participant reported that LED lamps cannot be installed in existing light fixtures. Compared to 
the discussion of CFL attributes, participants had far fewer negative comments about LED lamps. 
The overwhelming majority of negative comments related to lamp price. Only one participant 
mentioned an LED lamp installed at his home that flickered and blanked out. 
 
LED Lamp Purchase Locations 
In 2015, telephone interviewers asked consumers where they made their most recent LED lamp 
purchases. Interviewers asked CFL purchasers the same question regarding recent CFL 
purchases. The focus groups also addressed these topics. 


• During the telephone survey, purchasers of both lamp types cited do-it-yourself stores as 
their most recent purchase locations above all other store types (42% each).  


• Focus group participants reported purchasing CFLs, LED lamps, and energy-efficient 
incandescent lamps in a range of store types, primarily mass merchandise, membership 
clubs, large home improvement and small hardware stores. In most groups, one or two 
participants reported purchasing CFLs and LED lamps online, typically from websites 
that are not affiliated with brick-and-mortar stores (e.g., Amazon.com).  


• Survey results suggest that significantly higher proportion of CFL purchasers made their 
most recent purchases at mass merchandise stores (31% of CFL purchasers versus 21% of 
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LED lamp purchasers).  There were no other statistically significant differences in the 
2015 survey results at the regional level. There were also no differences in results among 
LED purchasers by geographic sector (urban versus rural) or state. 


Satisfaction with LED Lamps 
The 2014 and 2015 surveys asked LED purchasers to rate their satisfaction on the same 10-point 
scale as used for CFLs among CFL purchasers.  


• Nearly two-thirds of LED lamp purchasers reported that they were “very satisfied” with
LED lamps (ratings of 9 or 10; 63% in 2015). 


• There were no statistically significant differences in satisfaction with LED lamps among
purchasers between 2014 and 2015. Within the 2015 survey results, there were also no 
differences by geography (state or urban/rural designation). 


• LED lamp purchasers were significantly more satisfied with LED lamps in 2015 than
CFL purchasers were with CFLs (63% “very satisfied” compared with only 40% of CFL 
purchasers). The proportion of LED purchasers who were dissatisfied with LED lamps 
(ratings of 1 or 2) was also significantly lower than the proportion of CFL purchasers 
dissatisfied with CFLs (2% versus 10%, respectively). 


Reasons for Not Purchasing LED Lamps (Among Non-Purchasers) 
The 2014 and 2015 surveys asked respondents who had not purchased LED lamps why they had 
not done so. During the focus groups, the moderator asked participants who were not currently 
using LED lamps what it might take to get them to do so. 


• More than one-quarter of LED lamp non-purchasers stated that they have not purchased
LED lamps because they do not need any light bulbs. Respondents cited this reason more 
than any other, similar to results for CFL non-purchasers regarding CFLs.  


• Eighteen percent of LED lamp non-purchasers cited the expense of LED lamps as their
reason for not purchasing them. Eleven percent noted that they were satisfied with their 
current lamps, up from 6% in 2014 (a statistically significant difference).  


• There were no noteworthy differences in results between urban and rural areas during
2015. 


• Some focus group participants mentioned not using LED lamps because they were
satisfied with their existing options. Others mentioned that they would consider LED 
lamps if prices were lower or if they were more aware of or educated about the 
technology. 


4.2.4 Energy Independence and Security Act 
The 2010–2014 consumer telephone surveys included questions to gauge consumer awareness of 
EISA and the types of lamps they plan to purchase when traditional incandescent lamps are no 
longer available.  


• In both 2014 and 2015, roughly 40% of consumers were aware of legislation that may
affect lamp availability (44% in 2015 and 37% in 2015). A significantly smaller 
proportion of 2015 survey respondents reported awareness that Congress passed 
legislation that will phase out most traditional incandescent light bulbs by 2014 (51% in 
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2015 versus 59% in 2014), and a similar proportion of 2015 respondents reported 
awareness that traditional , 100-, 75-, 60- and 40-watt incandescent lamps were being 
phased out (54%).  


• The 2015 survey results suggested that 43% of consumers shopped for traditional 
incandescent lamps in 2014, unchanged from 2014 survey results for 2013 (46%). In 
2015, 79% of these respondents reported that they were ultimately able to purchase the 
lamps that they were shopping for, also statistically unchanged from 2014 survey results 
(85%). These results suggest that traditional incandescent lamps were still available in 
Northwest retail stores in 2013 and 2014, which aligns with shelf survey results from 
2014 and 2015 (see Section C.2.3).  


• In 2015, approximately 20% of consumers reported that they will keep using incandescent 
lamps, but switch to a lower wattage when traditional incandescent lamps are no longer 
available. Sixty-four percent reported that they will switch to a different lamp type. Of 
these, 36% said they would switch to CFLs and 29% to LED lamps. The proportion who 
reported they would switch to LED lamps was significantly higher in 2015 (29%) than in 
2014 (22%). Approximately 13% of 2015 respondents reported that they will switch to 
EISA-compliant incandescent lamps and 3% to halogen lamps, and 4% to some other 
lamp type (the remainder were unsure).  


 
4.2.5 Key Driver Analysis 
Analysts refined the 2014 consumer survey to enable a key driver analysis26 to understand the 
impact of various factors that may influence consumer purchase decisions. The number of CFLs 
purchased by respondents and respondent satisfaction with CFLs were the measurable outcomes 
of a CFL purchase decision for the key driver analysis. Respondents rated 14 lamp attributes on a 
scale of 1–10 in terms of importance (a 1 rating was not at all important and a 10 rating was very 
important). These lamp attributes served as explanatory variables in the key driver analysis. The 
analysts then analyzed whether or not the lamp attribute ratings served as key drivers for CFL 
purchases and CFL satisfaction. Results suggest that: 
 


• The relationship between lamp attributes and the number of CFLs purchased is weak. The 
reasons for this weak relationship may be due to a variety of external factors, including 
lamp price, lack of a need for new lamps, and lamp placement in retail stores. 


• There is a positive relationship between satisfaction with CFLs and the number of CFLs 
purchased. As the level of satisfaction with CFLs increases, the likelihood that 
respondents have purchased a higher number of CFLs also increases. 


• Analysts divided CFL purchasers into two groups—those who were very satisfied with 
CFLs (respondents who rated their satisfaction with CFLs with a 9 or 10) and those who 
were very dissatisfied with CFLs (respondents who rated their satisfaction with CFLs 
with a 1 or 2). We excluded respondents who gave CFL satisfaction ratings of 3 through 8 


26  A key driver analysis is an exploratory analytic technique that attempts to explain the behavior of an outcome 
variable as a function of multiple explanatory variables. Please see Appendix D.6 below for further details on this 
analytic technique. 
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to gain a clearer understanding of which explanatory variables were key drivers of CFL 
satisfaction. 


• Analysts developed odds ratios for each of the 14 explanatory lamp attributes that either 
positively or negatively correlated with CFL satisfaction. There was one attribute that 
correlated significantly and positively with CFL satisfaction (“the bulb helps lower 
energy bills”), and there were 2 attributes that correlated significantly and negatively with 
CFL satisfaction (“the bulb reaches full brightness instantly” and “the bulb doesn’t have 
mercury in it”). 


• A high importance rating cited for a lamp’s lowering energy bills had a positive impact on 
CFL satisfaction, while a high importance rating for the reaching full brightness instantly 
or not having mercury in it had a negative impact on CFL satisfaction. 


• Since a higher CFL satisfaction rating increases the likelihood that a CFL purchaser 
purchased a greater number of CFLs, there is an indirect relationship between the 
explanatory lamp attributes and the number of CFLs purchased. 
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5 UTILITY PROGRAM MANAGER INTERVIEWS 


This section provides an overview of the approach to and key findings from interviews with 
residential lighting program managers at utilities27 throughout the Northwest. Where possible, we 
compare results from the 2015 interviews with those from previous studies. The objectives of this 
research were to: 


• Obtain an overview of current residential lighting programs offered by the utilities 
included in the interviews;  


• Review marketing, outreach and promotional activities for residential replacement lamps 
among these utilities;  


• Obtain a summary of current, recent, and planned research on residential lighting;   
• Better understand Northwest utilities’ needs with respect to desired customer lighting 


preference research; and 
• Better understand the current needs of Northwest utilities related to residential lighting. 


 
5.1 APPROACH 


Staff interviewed residential lighting program managers from 18 energy-efficiency program 
sponsor organizations in the Northwest. Table 5 provides an overview of the number of 
representatives interviewed by utility type (size) as well as the number of states represented 
among the utilities interviewed in each stratum. Interviewers attempted a census of all eleven of 
the large utilities and investor-owned utilities (IOUs) in Washington, Oregon, Idaho, and 
Montana, and successfully completed interviews with representatives from nine of these 
organizations. Staff also completed interviews with four residential lighting program 
representatives from medium-sized utilities and five representatives from small utilities.  
 


Table 6 
Disposition of 2014 Utility Program Manager Interviews 


Utility Type 


Number of  
Utility PMs  
Interviewed 


IOU 4 


Large 5 


Medium 4 


Small 5 


Total 18 
 


27  For the sake of convenience, this section refers to each of these organizations as “utilities” although some 
organizations represent other types of energy-efficiency program sponsors (i.e., non-utility organizations).  
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5.2 RESULTS 


This section includes an overview of current residential lighting programs among the utilities in 
the sample; education and marketing campaigns for residential lighting programs; current, recent, 
and planned research on residential lighting; and current needs of the utilities represented in the 
sample. 
 
5.2.1 Overview of Northwest Residential Lighting Incentive Programs 
Section  2.3.1 in Chapter 2 (CFL Sales Analysis) provides an overview of the major residential 
lighting incentive programs operated in the Northwest during 2014. The BPA plays a major role 
with numerous utilities participating in its Simple Steps, Smart Savings residential lighting 
program. Several utilities offer their own programs in addition to participating in Simple Steps, 
while others offer only their own programs. 
 
Table 7 below provides details on which utilities participate in Simple Steps and which utilities 
run their own residential lighting programs among the 18 utility program interview participants.28 
Ten out of the 18 utility program representatives reported that their organizations are active in the 
Simple Steps program. Furthermore, nine of the utilities in the sample run their own programs; as 
described above, some of these programs are in addition to Simple Steps. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


28  Note that utility names are excluded to protect respondent confidentiality and avoid disclosing which utility 
representatives participated in the interviews. 
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Table 7 


2014 Utility Programs Overview 
Utility Size Simple Steps Participant Has Own Program State 
IOU Yes No OR 


IOU Yes Yes WA 


IOU Yes No OR 


IOU Yes Yes MT 


Large Yes No WA 


Large No Yes WA 


Large Yes Yes WA 


Large Yes Yes WA 


Large Yes Yes WA, OR, ID, MT 


Medium No Yes OR 


Medium No No WA 


Medium No No WA 


Medium Yes Yes OR 


Small No Yes OR 


Small No No OR 


Small Yes No WA 


Small No No OR 


Small No No ID 


 
5.2.2 Residential Lighting Marketing, Outreach and Promotional Activities 
This section details the types of marketing and outreach efforts undertaken by utilities in the 
Northwest in support of residential lighting programs. The section first discusses the types of 
outreach undertaken then provides an overview of the key messages. Lastly, the section details 
any gaps in existing messaging perceived by interview participants. 
 
Promotional Activities 
Fifteen of the utility representatives reported disseminating residential lighting program 
information in a variety of ways during 2014. Most representatives with active marketing and 
outreach campaigns mentioned advertising on the utility website (9 representatives; see Table 8), 
in-store signage (8 representatives), and newsletters (8 representatives). Fewer representatives 
reported other types of promotional activities, such as using bill inserts, holding community 
events and/or in-store events, advertising in newspapers and other print media, using social 
media, and advertising on television or radio. 
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Table 8 


Promotional Activities Among Residential Lighting Utility Program Representatives, 2014 
Promotional Activity Number of  


Mentions* 
Utility website 9 


In-store signage 8 


Newsletters 8 


Bill inserts 6 


Community events 5 


In-store events  5 


Print ads 5 


Social media 4 


TV ads  3 


Radio 2 


CFL or LED giveaways  2 


Brochures/flyers 1 


Total Utilities With 2014 Outreach Efforts 15 
* Number of mentions exceeds number of utilities with 2014 outreach efforts as many utilities 


conducted multiple promotional activities. 
 
Technologies Promoted 
Table 9 shows the types of technologies promoted among the 15 utilities with active marketing 
and outreach campaigns in 2014. Nearly all of these organizations promoted LED lamps 
(mentioned by 14 out of 15 representatives) and most promoted CFLs (12 out of 15). These 
results are similar to 2013 results when 15 interview participants reported that their utilities 
promoted CFLs and 13 promoted LED lamps. Also noteworthy is the fact that three utilities are 
exclusively promoting LED lamps in 2014 (all three utilities service urban customers); in 2013, 
all utilities that promoted LED lamps also promoted at least one other lamp technology (e.g., 
CFLs). These results suggest that 2014 may mark the beginning of a gradual shift away from 
non-LED technologies among Northwest utilities. 
 


Table 9 
Technologies Promoted by Northwest Utilities, 2014 


Technology Promoted 
Number of  
Utilities* 


CFLs Only 1 


LED Lamps Only 3 


CFLs and LED Lamps 11 


Total Utilities with 2014 Outreach Efforts  15 
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Interviewers asked representatives of the nine utilities with their own lighting programs (per 
Table 7 above) whether they thought their program would move away from CFLs and focus more 
on LED lamps in the next two years. Seven respondents expected that their organizations would 
focus more or exclusively on LED lamps in the next two years (including one organization that 
only incentivized LED lamps during the second half of 2014), underscoring the results presented 
above. Two representatives did not expect that their organizations would focus less on CFLs and 
more on LED lamps in the next two years. When asked whether their organizations would stop 
providing CFL incentives entirely in two years, four representatives said that they expected to 
continue incentivizing CFLs (one large utility and three small or medium utilities), two expected 
that they would stop CFL incentives (both large utilities), one had already stopped (a large 
utility), and two were not sure whether CFL incentives would continue two years from now (both 
large utilities). 
 
Key Messages 
The utility program manager interviews included questions to elicit details on the key messages 
used in promoting energy-efficient lighting products by the region’s utilities. By far, the most 
common messages included on these materials related to the energy savings associated with CFL 
and/or LED lamps (see Table 10). Other frequently mentioned key messages included 
highlighting the long product life of CFLs and/or LED lamps and the low prices of the products 
being promoted. Program representatives also mentioned technology-specific messaging in their 
2014 promotional materials, including information on CFL recycling and messaging on the 
advantages of LED lamps (e.g., instant-on, dimmability, and no mercury).  
 
In addition to the messages shown in Table 10, each of the following topics received one mention 
from interview participants: 


• Information on CFL styles 
• Raising awareness of CFLs and/or LED lamps 
• Buy Energy Star products 
• Buy the right product for the right application and/or room 
• Using CFLs in high use locations 
• Energy efficient lamps are environmentally friendly 
• Create an emotional connection with CFLs and/or LED lamps 
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Table 10 


Key Messages for Northwest Residential Lighting Promotional  
Activities Among Residential Lighting Utility Program Representatives, 2014  
Key Message Number of  Mentions* 


Energy savings 12 


Product life 4 


Low prices  4 


CFL recycling 4 


Positive features of LED lamps (instant-on, dimmable, no mercury) 4 


Understanding lumens/wattage 3 


Color temperature/rendering 3 


Replace incandescents with CFLs 2 


Light quality 2 


Understanding the Lighting Facts label 2 


Total Utilities With 2014 Outreach Efforts 15 


* Number of mentions exceeds number of respondents as many utilities  
included multiple messages on their promotional materials. 


 
A handful of utility program managers mentioned some gaps in messaging regarding energy-
efficient lamps in the Northwest market, including general information about LED lamps (5 of 18 
representatives) and emphasizing the importance of buying a quality CFL (3 of 18 
representatives). 
 
5.2.3 Lighting Consumer Research Activities 
One of the objectives in speaking with utility program representatives in the Northwest was to 
determine the extent to which Northwest utilities are conducting research on consumer lighting 
knowledge, preferences, and purchasing motivations. While there was no active research on these 
topics among Northwest utilities in 2013/early 2014 (based on 2014 interview results), 2015 
results suggest that two of the utilities are currently conducting or plan to conduct formal research 
on these topics in 2014/early 2015. One utility is currently conducting a CFL market 
transformation study that will include research on what lighting technologies consumers are 
buying and why. Another utility is planning an evaluation of an LED giveaway program, which 
will include questions on the participants’ experience and satisfaction with the LED lamps.  
 
Interviewers also asked utility representatives what kind of consumer lighting research they 
would like to see if funding were not an issue and they had the ability to conduct this research. 
There was a wide variety of answers to this question including research on the following topics (1 
mention each): 


• How to help online consumers choose lighting products 
• Consumer satisfaction with energy-efficient lighting products 
• The source(s) of customer confusion around lighting products 
• Homeowner experiences with lighting (including their likes and dislikes) 
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• Barriers to buying energy-efficient lighting 
• Which consumers prefer messaging on lumens and which prefer messaging on watts 
• How to influence lower income lighting consumers 
• Why some consumers strongly prefer LED lamps over CFLs 


 
5.2.4 Current Northwest Utility Needs and Concerns 
Interviewers asked utility program representatives whether their organizations had any specific 
needs with regard to consumer lighting products, and how an organization like NEEA might be 
able to help them with these needs (if any). Respondents mentioned the following needs: 


• Assistance with marketing and messaging for energy-efficient lighting products (5 
mentions) 


• Developing a regional consensus and common regional messaging for energy-efficient 
lighting products (2 mentions) 


• Emphasizing the importance of installing energy-efficient technologies in high-use 
locations (1 mention)  


• Research on standard and smart lighting controls (1 mention) 
• Help manufacturers get their lighting products Energy Star qualified (1 mention) 
• Research on consumer preferences and motivations related to purchasing lighting 


products (1 mention) 
• Create a comprehensive energy savings tool for different types of lighting (1 mention) 
• Provide upstream incentives for energy-efficient fixtures (1 mention) 


 
When asked whether or not an organization like NEEA should get back into the residential 
lighting market, two-thirds of the respondents (12 of 18) said that NEEA should not do so (the 
remaining 6 were not sure). One respondent expressed a desire for NEEA to get back into the 
residential lighting market by providing upstream incentives for energy-efficient fixtures, and 
another would like to see NEEA help manufacturers get their lighting products Energy Star 
qualified. 
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6 LIGHTING SUPPLIER INTERVIEWS 


This section provides an overview of the types of supplier representatives interviewed in 2015 
and key findings from the interviews with.  
 
6.1 SUPPLIER DISPOSITION 


In February, March, and April of 2015, DNV GL staff conducted seventeen interviews with 
representatives of lighting suppliers. Interview participants included twelve representatives from 
lighting manufacturers and five representatives from retail chains and independent stores that sell 
CFL, incandescent, halogen, and LED lamps in the Northwest. Table 11 provides an overview of 
respondent types as well as the types of lighting products that they sell in the Northwest market. 
Appendix B provides the interview guide. 
 


Table 11 
2015 Lighting Supplier Disposition 


Respondent Type 


Lamp Technology Manufactured or Sold 
Total 


Respondents CFLs Incandescent 
Lamps 


LED 


Lamps  
Manufacturer 11 5 10 12 


Regional Retailer 5 5 5 5 


Total 16 10 15 17 
 
 
6.2 RESULTS 


The sections below summarize interview findings regarding the national and Northwest 
residential CFL markets. The section also presents findings regarding current and future sales and 
pricing of other lamp technologies in the Northwest markets including traditional incandescent 
lamps, incandescent lamps that meet the EISA standards (referred to herein as “EISA-
compliant”)29, and LED lamps. The chapter closes with a summary of supplier perceptions of 
EISA’s effects and a review of the types of marketing and promotional materials suppliers 
provide to Northwest retail stores. The sections below emphasize results from the 2015 
interviews (regarding the 2014 lighting market) and compare results to previous study findings 
where possible.  
 
6.2.1 Residential Market for CFLs – National 
Interviewers asked lighting supplier representatives with active sales across the U.S. to provide 
their perspectives on changes in national CFL sales between 2013 and 2014. Of the 10 
manufacturers: 


29  Note that this term includes halogen lamps that meet the EISA standards. 
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• 6 representatives reported that national CFL sales decreased; 
• 3 reported that national CFL sales increased; and  
• 1 reported that national CFL sales remained the same. 


 
Among the ten manufacturers’ representatives who provided information on national residential 
CFL sales, the majority said that there was a decrease in CFL sales between 2013 and 2014. 
Among manufacturers’ representatives who reported decreased sales, the estimated decrease 
ranged from 2% to 70%. Among suppliers who reported increased sales, estimates ranged from 
10% to 31% between years. Among the 11 representatives interviewed in support of last year’s 
study, there was little consensus regarding changes in national CFL sales between 2012 and 2013 
(4 reported CFL sales increases, 2 reported a decline in sales, and 5 said that sales remained 
unchanged between 2012 and 2013). 
 
All six of the representatives who cited a decrease in national residential CFL sales between 2013 
and 2014 named greater success with LED lamp sales and a shift in focus among utilities away 
from CFLs and toward LED lamps for their incentive programs as key reasons the decline in 
sales. Among the three suppliers who reported an increase in sales between 2013 and 2014, two 
mentioned increased demand for CFLs due to a lower price, and one cited increased utility 
promotions as the main driver.  
 
6.2.2 Residential Market for CFLs – Northwest  
Supplier representatives also described sales trends for the Northwest residential CFL market and 
offered their perspectives on what might happen to CFL sales in the future. Interviewers also 
asked supplier representatives to provide their best estimates on CFL pricing in the Northwest in 
2014 and the future. The results below include comparisons among interview responses for the 
past two years where possible. 
 
2013–2014 Northwest CFL Sales Trends 
Interviewers asked supplier representatives to describe any differences in Northwest residential 
CFL sales between 2013 and 2014. As reported above for national CFL sales, most 
representatives reported that 2014 sales of CFLs declined from 2013 (12 total respondents). 


• 7 suppliers reported that Northwest CFL sales decreased (5 manufacturers; 2 retailers), 
with reported declines ranging from 2% to 90%;  


• 3 suppliers reported that Northwest CFL sales increased (2 manufacturers; 1 retailer) , 
with reported declines ranging from 5% to 30% ; and  


• 2 suppliers reported that Northwest CFL sales remained the same (1 manufacturer; 1 
retailer). 


 
Among the supplier representatives interviewed in last year’s study, there was no consensus 
regarding changes in Northwest CFL sales between 2012 and 2013 (4 reported CFL sales 
increases, 4 reported a decline in sales, and one said that sales remained unchanged between 2012 
and 2013). 
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The seven representatives who mentioned decreases in their 2014 Northwest CFL sales cited 
similar reasons to those mentioned above for declining national CFL sales—namely, lower priced 
and more energy efficient replacement LED lamps (with greater utility support in the region) had 
a negative impact on regional CFL sales. Four representatives also mentioned increased 
consumer demand for LED lamps or a general shift in focus toward LED lamps that took away 
from CFL sales. Representatives who said CFL sales increased in 2014 mentioned utility 
promotions of CFLs at major retailer chains and frequent replacements and maintenance for burnt 
out lamps as the two reasons for increased sales.  
 
Future Northwest CFL Sales Trends 
Interviewers asked suppliers whether they thought their general purpose CFL sales and specialty 
CFL sales would each increase or decrease in the Northwest over the next five years. The vast 
majority of representatives (15) predicted that general purpose CFL sales in the Northwest would 
decline (16 total suppliers): 


• 15 suppliers reported that general purpose CFL sales will decrease (11 manufacturers; 4 
retailers), with projected declines ranging from 10% to 100%;  


• 1 supplier reported that sales will remain the same (1 retailer); and 
• None of the supplier reps expect general purpose CFL sales to increase.  


 
Among those who expect general purpose CFL sales to increase over the next five years, four (all 
manufacturers) predicted that their general purpose CFL sales would go to zero or near zero over 
the next five years. Ten representatives said that an increased market share of general purpose 
LED lamps would lead to a decrease in general purpose CFL sales, while two stated that lower 
utility incentives for general purpose CFLs would lead to a decline in sales. Another two 
representatives stated that CFLs are no longer cost-effective compared to other technologies, such 
as halogen or LED lamps. Several supplier representatives also mentioned the negative impact on 
CFL sales from the state of Washington’s Mercury-Containing Lights Law,30 which levies a 
$0.25 CFL recycling fee on all mercury containing lights sold within the state (see Appendix C.4 
below for further discussion).  
 
One supplier representative said that its general purpose Northwest CFL sales would remain 
about the same over the next five years. The supplier that predicted steady sales for general 
purpose CFL sales, reasoning that CFLs still offer a cheaper alternative to LED lamps and 
continued utility program support would help drive future sales. 
 
Responses regarding the future sales of specialty CFLs in the Northwest showed similar trends to 
those for general purpose CFL sales. The vast majority of suppliers who said that specialty CFL 
sales would decrease over the next five years (15 total suppliers):  


• 15 suppliers reported that sales will decrease (11 manufacturers; 4 retailers), with 
expected declines ranging from 10% to 100%;  


• 1 supplier reported that sales will remain the same (1 retailer); and 


30  See the State of Washington’s Department of Ecology website on mercury lights product stewardship for further 
details: http://www.ecy.wa.gov/programs/SWFA/mercurylights/. 
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• None of the representatives expect specialty CFL sales to increase. 


 
Among those who said that specialty CFL sales would decrease, six manufacturers predicted that 
their specialty CFL sales would go to zero or near zero over the next five years. Almost all of the 
suppliers who forecasted a decline in specialty CFL sales said that increased specialty LED lamp 
market share would be the main reason for this decline. Other suppliers stated that non-dimmable 
CFLs and the shorter life of CFLs compared to LED lamps would be factors negatively 
impacting specialty CFL sales.  
 
Future CFL Pricing in the Northwest 
Interviewers asked supplier representatives to forecast promotional prices (i.e., prices after 
discounts from utilities, manufacturers, or retailers are applied) and non-promotional prices for 
general purpose CFLs in the Northwest for 2016 and 2018. Of the 17 suppliers interviewed, 14 
were able to provide estimates. Table 12 shows a comparison of the expected future price ranges 
for general purpose CFLs in the Northwest. Representatives predicted higher price ranges for 
non-promotional general purpose CFLs during 2018 compared to 2016. Similarly, the range of 
forecasted prices for promotional general purpose CFLs were higher for 2018 than 2016. 
Comparing estimates across all suppliers yields an average promotional price for general purpose 
CFLs of $1.46 per lamp in 2016 and $1.81 in 2018. Additionally, suppliers projected an average 
non-promotional price for general purpose CFLs of $1.87 per lamp in 2016 and $2.20 in 2018. 
For general purpose CFLs with promotional pricing, these results suggest an average discount of 
$0.41 in 2016 and $0.39 in 2018. 
 


Table 12 
Range of Forecasted Promotional and Non-Promotional Prices  


for General Purpose CFLs in the Northwest, 2016–2018  


Description  
Range of Forecasted Prices 


2016 2018 


Promotional General Purpose CFL  $0.25 – $4.00 $0.75 – $5.00 


Non-promotional General Purpose CFL $0.50 – $4.00 $1.00 – $5.00 


 
 
Eleven of the supplier representatives also provided price estimates for promotional and non-
promotional specialty CFLs in the Northwest in 2016 and 2018 (Table 13). With respect to future 
specialty CFL prices, representatives projected a much wider range of prices for specialty CFLs 
compared to general purpose CFLs. Forecasted promotional specialty CFL prices in 2016 and 
2018 ranged from $0.99 to $11.99. Forecasted non-promotional prices ranged from $2.00 to 
$11.99 in 2016 and $3.00 to $11.99 in 2018. Across all suppliers, the predicted average 
promotional price per specialty CFL was $6.04 in 2016 and $6.90 in 2018, while and the average 
non-promotional price per specialty CFL was $6.54 in 2016 and $7.55 in 2018 (an average 
forecasted discount for specialty CFLs of $0.50 in 2016 and $0.65 in 2018). 
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Table 13 


Range of Forecasted Northwest Prices for Specialty CFLs 
by Promotion Availability, 2016–2018 


Description  
Range of Forecasted Prices 


2016 2018 


Promotional Specialty CFL  $0.99 – $11.99 $0.99 – $11.99 


Non-promotional Specialty CFL $2.00 – $11.99 $3.00 – $11.99 


 
 
6.2.3 Residential Market for Incandescent Lamps – Northwest  
The supplier interviews included detailed questions on traditional incandescent lamps sales, 
EISA-compliant incandescent lamp sales, and forecasted pricing for traditional and EISA-
compliant incandescent lamps.  
 
2013–2014 Northwest Incandescent Lamp Sales Trends 
Among those respondents who sold traditional incandescent lamps, six supplier representatives 
were able to provide an answer to whether or not sales of those lamps increased, decreased or 
stayed the same from 2013 to 2014. Three said that sales declined, two of whom were able to 
provide a percentage decrease in the drop in sales (15% and 60%). Two representatives (both 
retailers) said that the decline in traditional incandescent lamps was due to EISA regulations in 
addition to an increase in halogen and CFL sales. Two representatives said that sales of 
traditional incandescents increased between 2013 and 2014 (both cited 10%), and reasoned that 
this was mainly due to customers hoarding traditional incandescent lamps to avoid future 
purchases of higher-priced CFLs and LED lamps. One respondent said that their traditional 
incandescent lamp sales remained about the same between years. 
 
As for EISA-compliant incandescent lamp sales, eight representatives were able to provide 
answers for this question (among the 10 representatives who sold these lamps in 2014). Six 
representatives reported that their EISA-compliant incandescent lamps sales increased between 
2013 and 2014, ranging from a 5% increase to a 200% increase. All cited EISA regulations as the 
reason for increased sales. Two retailers reported that their EISA-compliant incandescent lamp 
sales did not change between years. Six respondents were able to give estimates of the proportion 
of all incandescent lamps sales that were EISA-compliant in 2014. Answers ranged from 20% to 
100%.  
 
Future Northwest EISA-compliant Lamp Sales Trends 
With respect to future sales of EISA-compliant incandescent lamps over the next five years, nine 
supplier representatives were able to provide answers to this question. Six out of the nine 
representatives expected increased sales in EISA-compliant lamps. Four were able to quantify the 
increased sales in terms of a percentage, and predicted a range of 10% to 100% increase in sales 
over five years. Two supplier representatives expected a decline in EISA-compliant sales of 
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between 30% and 100% due to a lack of higher-wattage product availability. One representative 
expected sales of EISA-compliant lamps to remain the same over the next five years. 
 
Future EISA-compliant Incandescent Pricing in the Northwest 
Interviewers asked suppliers for their best estimate regarding the average price for EISA-
compliant incandescent lamps in Northwest stores in 2016 and 2018. Ten suppliers provided 
estimates for the average price for EISA-compliant lamps. For 2016, these estimates ranged from 
$0.70 per lamp to $2.25 per lamp, yielding an average price of $1.47 per lamp. For 2018, the 
estimates ranged from $0.50 per lamp to $2.25 per lamp, yielding an average price of $1.47 per 
lamp.   
 
6.2.4 Residential Market for LED Lamps – Northwest 
This section gives details on supplier perspectives on the LED lamp market, including LED lamp 
sales trends and expected future LED lamp sales and prices. When asked for their perspectives on 
the residential lighting market in general, most supplier representatives said that the continued 
growth in consumer demand and drop in prices for LED lamps were the most notable changes in 
the 2014 lighting market. Findings below on LED lamp sales trends and prices help explain the 
growth of LED lamps in the lighting market. 
 
2013–2014 Northwest LED Sales Trends 
Fifteen of the seventeen suppliers who participated in the interviews reported that they sold LED 
lamps in the U.S. during 2014. When asked how their 2013 LED lamp sales in the Northwest 
compared with 2014 LED lamp sales, all thirteen of the supplier representatives who were able to 
answer the question said that their Northwest LED sales had increased. Estimated increases 
ranged from 10% to 150%. The average percentage increase in Northwest LED lamp sales across 
suppliers who answered this question was 67%.  
 
All of the representatives who cited increased LED lamp sales said that lower prices and 
increased consumer demand for LED lamp sales were the main reasons for increased sales in 
Northwest stores. Several representatives noted that utility incentives in 2014 also helped LED 
lamps sales. Some cited the emergence of higher quality LED lamps, brighter light output, better 
light quality, and increased LED lamp model diversity and application ultimately helped push 
sales higher. One retailer representative said that 2014 was the second year that the store offered 
LED replacement lamps to consumers, and sales skyrocketed each year due to more customer 
awareness. 
 
Interviewers asked supplier representatives to identify their best-selling LED lamp style in 2014, 
and the majority of suppliers mentioned LED A-lamps (9 suppliers), followed by reflector lamps 
(5 suppliers), and flame tipped candelabra lamps (1 supplier). Interviewers also asked 
respondents what proportion LED A-lamps represented out of all of their 2014 Northwest LED 
lamp sales, and the thirteen responses ranged from 7% to 100% of total Northwest LED lamp 
sales. The average proportion of total 2014 Northwest LED lamp sales attributed to A-lamps 
across all suppliers in the sample was 53%. 
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Future Northwest LED Lamp Sales Trends 
With respect to future LED sales, interviewers asked supplier representatives if they expected 
total LED lamp sales in the Northwest to increase, decrease, or stay the same over the next five 
years. Of the thirteen supplier representatives who could answer the question, all said that they 
expected sales to grow. Expected increases ranged from 35% to 550% and yielded an average 
increase in LED lamp sales in the Northwest of 221% over the next 5 years. When asked about 
customer barriers to LED lamp sales in the future, all respondents cited retail price as the main 
obstacle to growth in sales. 
 
Future LED Lamp Pricing in the Northwest 
Interviewers asked representatives of retailers and manufacturers who sell LED lamps in 
Northwest retail stores for their best forecast of the average price for a LED A-lamp in Northwest 
stores in 2016 and 2018. Sixteen suppliers were able to provide estimates. Responses ranged 
from a forecasted promotional price of $0.99 to $12.00 per lamp in 2016, and $1.00 to $10.00 in 
2018. Suppliers estimated a non-promotional price ranging between $2.47 and $14.00 in 2016 
and from $1.97 to $10.00 in 2018. In 2016, the average forecasted promotional price for an LED 
A-lamp was $5.57 and the average non-promotional price for a LED A-lamp was $6.80 (a 
projected $1.23 discount). In 2018, the average forecasted promotional price for an LED A-lamp 
was $3.82 and the average non-promotional price for a LED A-lamp was $4.81 (a projected 
$0.99 discount).  
 
6.2.5 Effects of EISA 
Interviewers asked supplier representatives for their opinions on the short-term (2015-2016) and 
long-term (beyond 2016) effects of EISA legislation. There were varying opinions on the short-
term effects of EISA, but a frequently cited effect was a shift to alternative technologies such as 
EISA-compliant incandescent lamps, CFL, and LED lamps (mentioned by 12 supplier reps). 
Eight of these representatives reported that they specifically expect to see a short-term shift 
among consumers directly to LED lamps, while four representatives expected to see a shift to 
CFLs, and three predicted a shift toward EISA-compliant incandescent lamps. Interestingly, two 
representatives predicted that there would not be any major effect of EISA in the short term, 
either because they report that customers have known for quite some time about the incandescent 
phase-out, or because consumers have been primarily interested in saving energy and money with 
lamp technologies already available in the market. 
 
Regarding the long-term effects of EISA legislation, 15 of the 17 supplier representatives said 
that they expect to see a shift to an alternative lamp technology. A third of representatives 
reported that they expect a shift away from traditional incandescent lamps and toward EISA-
compliant incandescent lamps (4 suppliers). Eleven supplier representatives said that they expect 
customers to move to LED lamps over the long-term. One supplier noted that CFLs will be 
mostly obsolete (except for maybe a few CFL models) because of higher-efficiency LED lamps. 
Another supplier stated that the legislation would not have much of a long-term effect due to 
rampant hoarding of traditional incandescent lamps in the past. 
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6.2.6 Market Share of Replacement Lamp Sales 
The 2015 supplier interviews included questions to elicit the percentage of lamp sales each 
technology (CFLs, LED lamps, incandescent lamps and halogen lamps) comprised for a given 
manufacturer or retailer’s total lamp sales in 2014. Additional questions asked respondents to 
forecast any potential changes in the proportion of lamp sales represented by each technology in 
2016 and 2018. 
 
2014 Market Share 
Thirteen of the 17 interview participants were able to estimate their 2014 sales of CFLs, LED 
lamps, incandescent lamps, and/or halogen lamps as a percentage of total sales across all 
technologies. Ten of the 13 respondents reported that their organization sold CFLs, LED lamps, 
incandescent and/or halogen lamps in 2014, and nine were able to provide the proportion of sales 
each technology represented (see Table 14). The estimated range for the percentage of total sales 
that CFLs represented was between 10% and 50% (for an average of 28%), between 2% and 20% 
for LED lamps (16% average), between 0% and 60% for incandescent lamps (29% average), and 
between 9% and 60% for halogen lamps (27% average).  
 


Table 14 
Percentage of Sales by Lamp Technology (all Technologies), 2014 


Lamp Technology 
Share of Total Lamp Sales 


Average  Range 


CFL 28% 10%-50% 


LED 16% 2%-20% 


Incandescent  29% 0%-60% 


Halogen 27% 9%-60% 
Note: Percentages may not total 100% due to rounding; n=9. 


 
 
Four of the 13 respondents reported that their organization only sold CFLs and LED lamps.  
Table 15 below shows the percentage of sales that each of these two technologies accounted for 
in 2014. The estimated range for the percentage of total sales that CFLs represented was between 
5% and 70% (for an average of 43%) and between 30% and 95% for LED lamps (58% average). 
 


Table 15 
Percentage of Sales by Lamp Technology (CFLs and LED lamps Only), 2014 


Lamp Technology 
Share of Total Lamp Sales 


Average Range 


CFL 43% 5%-70% 


LED 58% 30%-95% 
Note: Percentages may not total 100% due to rounding; n=4. 
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2016 Forecasted Market Share 
Nine of the 13 respondents reported that their organization will likely sell CFLs, LED lamps, 
incandescent and/or halogen lamps in 2016 (see Table 16). The estimated range for the 
percentage of total sales that CFLs are expected to represent in 2016 was between 10% and 40% 
(for an average of 28%), between 15% and 75% for LED lamps (29% average), between 0% and 
55% for incandescent lamps (23% average), and between 5% and 60% for halogen lamps (28% 
average).  
 


Table 16 
Forecasted Percentage of Sales by Lamp Technology (all Technologies), 2016 


Lamp Technology 
Share of Total Lamp Sales 


Average  Range  


CFL 20% 10%-40% 


LED 29% 15%-75% 


Incandescent  23% 0%-55% 


Halogen 28% 5%-60% 
Note: Percentages may not total 100% due to rounding; n=9. 


 
Four of the 13 respondents reported that their organization would likely continue to sell CFLs 
and LED lamps in 2016.  Table 16 below shows the percentage of sales that each of these two 
technologies is expected to account for in 2016. The estimated range for the percentage of total 
sales that CFLs is expected to represent was between 5% and 50% (for an average of 31%) and 
between 50% and 95% for LED lamps (60% average). 
 


Table 17 
Forecasted Percentage of Sales by Lamp Technology (CFLs and LED lamps Only), 2016 


Lamp Technology 
Share of Total Lamp Sales 


Average Range 


CFL 31% 5%-50% 


LED 69% 50%-95% 
Note: Percentages may not total 100% due to rounding; n=4. 


 
 
2018 Forecasted Market Share 
Nine of the 13 respondents reported that their organization will likely sell CFLs, LED lamps, 
incandescent and/or halogen lamps in 2018 (see Table 17). Respondents estimated that CFLs 
would represent between 10% and 40% of total lamp sales in 2018 (for an average of 18%); LED 
lamps, between 20% and 85% of total sales (41% average); incandescent lamps,  between 0% and 
35% of total sales (16% average); and halogen lamps, between 0% and 45% of total sales (25% 
average).  
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Table 18 


Forecasted Percentage of Sales by Lamp Technology (all Technologies), 2018 
Lamp Technology Average Range 


CFL 18% 10%-40% 


LED 41% 20%-85% 


Incandescent  16% 0%-35% 


Halogen 25% 0%-45% 
Note: Percentages may not total 100% due to rounding; n=9. 


 
Four of the 13 respondents reported that their organization would likely continue to sell CFLs 
and LED lamps in 2018.  Table 18 below shows the percentage of sales that each of these two 
technologies is expected to account for in 2018. The estimated range for the percentage of total 
sales that CFLs is expected to represent was between 5% and 20% (for an average of 13%) and 
between 80% and 95% for LED lamps (88% average). 
 


Table 19 
Forecasted Percentage of Sales by Lamp Technology (CFLs and LED lamps Only), 2018 


2018 Replacement Lamp Sales Average Range 


CFL 13% 5%-20% 


LED 88% 80%-95% 
Note: Percentages may not total 100% due to rounding; n=4. 


 
6.2.7 Residential Lighting Marketing, Outreach and Promotional Activities 
This section details the types of marketing and promotional efforts undertaken by suppliers in the 
Northwest to promote lighting products. Results include the types marketing materials used, who 
provided the materials, and an overview of the key messages in these materials. 
 
Promotional Activities  
Fifteen of the 17 interview participants reported having active residential lighting promotional 
campaigns in Northwest stores during 2014. As shown in Table 19, all 15 representatives that had 
active CFL, LED, or cross-technology promotions in Northwest stores had some in-store signage 
to promote their lighting products in 2014. In some cases, signage was comprehensive and 
designed to educate consumers on topics such as energy savings, understanding lumens and 
watts, color rendering, length of lamp life, and available lamp technologies and styles. Five of the 
supplier representatives also mentioned in-store lighting demonstrations for CFL or LED lamps 
and four of the representatives mentioned that they had educational information on the lighting 
products that they promoted in brochures and flyers. Some reported other means of promoting 
lighting products that took place outside of stores. Two representatives each reported the use of 
print or newspaper ads and out-of-store promotions on the supplier website. 
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Table 20 


Northwest Residential Lighting Promotional Activities 
Among Lighting Supplier Representatives, 2014 


Promotional Activity Number of  
Mentions* 


In-store signage 15 


Lighting demonstrations/displays 5 


Brochures/flyers 4 


Print ads 2 


Website 2 


Total Suppliers with 2014 Outreach Efforts 15 
*Number of mentions exceeds number of suppliers with 2014 outreach efforts as 


many suppliers conducted more than one promotional activity. 
 


There were no noteworthy differences in terms of the manner in which suppliers promoted CFL, 
LED, and incandescent lamps in 2014. Efforts to explain differences between technologies 
tended to provide comprehensive educational information on lumens and watts, and, in some 
cases, color temperature, or color rendering. One retailer explained changes related to EISA 
regulations by providing consumers with a shelf pamphlet describing general replacement lamp 
options; knowledgeable sales associates provided further assistance to consumers. 
  
Technologies Promoted 
Among the 15 suppliers who reported active promotional campaigns in 2014, 11 promoted CFLs 
(7 manufacturers and 4 retailers), and 13 promoted LED lamps (10 manufacturers and 3 
retailers). One manufacturer representative mentioned that his organization only promoted LED 
lamps, since they do not sell other lamp technologies. 
 
Key Messages 
Table 21 provides an overview of the key messages conveyed by suppliers’ promotional 
materials to promote their lighting products in the Northwest during 2014. Thirteen of the 15 
representatives with active promotional activities in the Northwest during 2014 mentioned energy 
savings in their marketing materials. Nearly all of the representatives mentioned that they used 
materials in 2014 that highlighted the long life of CFL and/or LED lamps (13 representatives). 
Another common message was information regarding lumens and differences in wattage among 
different lamp technologies (mentioned by 5 representatives), followed by education on color 
temperature (4 mentions), and low lamp prices (3 mentions). Respondents mentioned other 
messages only once each, including: 
 


• Education on EISA legislation 
• Buy Energy Star qualified lamps 
• Light quality 
• Color Rendering Index 
• Special features of lamps 
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• Correct lamp for different applications 
• Size of lamps 


 
Table 21 


Key Messages for Northwest Residential Lighting Promotional  
Activities Among Lighting Supplier Representatives, 2014 


Message Number of  
Mentions* 


Energy savings 13 


Long life 13 


Understanding lumens 5 


Color temperature/rendering 4 


Low prices 3 


Total Suppliers with 2014 Promotional Activities 15 


* Number of mentions exceeds number of suppliers with 2014 promotional activities as many suppliers 
included multiple messages on their promotional materials. 
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7 SUMMARY OF FINDINGS 


As described in Chapter 1 (Introduction), Section  1.2, the 2014–2015 Northwest Residential 
Lighting Long-Term Market Tracking Study has 10 objectives. The sections below summarize 
findings relevant to each study objective from the CFL sales analyses, retail lighting store shelf 
surveys, consumer telephone surveys, focus groups, interviews with lighting supplier 
representatives, and interviews with residential lighting program managers at Northwest utilities. 
 
7.1 OBJECTIVE 1  


Objective 1: Summarize annual Northwest residential Energy Star CFL sales by retail store 
category, incentive sales versus non-incentive sales, and general purpose versus specialty 
CFL sales. 
 
Regional Sales. Total Energy Star CFL sales declined by approximately 14% between 2013 and 
2014, with nearly 13.8 million CFLs sold in 2014 compared to approximately 16.1 million CFLs 
sold in 2013. Energy Star CFLs sold with energy-efficiency program incentives represented 66% 
of total regional sales in 2014 compared to 59% in 2013.  
 
Sales by CFL Type. Between 2013 and 2014, regional sales of Energy Star general purpose 
CFLs declined by 4%, and regional sales of specialty Energy Star CFLs decreased by 38%. The 
proportion of regional Energy Star CFL sales comprised by general purpose and specialty CFLs 
increased between 2013 and 2014, with general purpose CFLs comprising 69% of total Energy 
Star CFL sales in 2013 and 78% in 2014. 
 
Incentive Program Sales. The total number of Energy Star CFLs sold with energy-efficiency 
program incentives decreased by 5% from 2013 to 2014, and the number sold without incentives 
declined by 27% during the same timeframe. Non-incentive CFL sales in the Northwest during 
2014 were below 2005 levels and total annual sales of Energy Star CFLs in the Northwest were 
lower than they have been since 2006.The number of Energy Star CFLs sold with utility 
incentives in big box and non-big box stores decreased from 9.4 million in 2013 to 9.1 million in. 
The vast majority of incentive sales occurred in big box stores, which had 91% share of total 
incentive sales. There were minimal changes between 2013 and 2014 in the proportion of 
incentive sales comprised by big box stores versus non-big box stores.  
 
7.2 OBJECTIVE 2  


Objective 2: Characterize stocking (availability/diversity) and pricing for CFLs, LED 
lamps and incandescent lamps in Northwest retail stores. 
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Availability. Shelf survey results from 2013 and 201431 suggest that CFLs, halogen, and 
incandescent lamps are available in at least nine out of ten retail stores that sold replacement 
lamps in the Northwest; the percentage of stores stocking LED lamps was just over 80% in both 
years. More than 90% of stores stocked general purpose and specialty CFLs in 2013 and 2014.  
 
With respect the share of lamp stock by technology, incandescent lamps continued to dominate 
retail store lamp inventories in 2014. However, their share of total lamp stock declined slightly 
from 50% in 2013 to 47% in 2014. The proportion of lamps comprised by halogen lamps edged 
up to 24% in 2014 from 21% in 2013, while the proportion of lamps comprised by CFLs declined 
from 24% in 2013 to 21% in 2014.The share of lamps comprised by LED lamps doubled between 
2013 and 2014 from 4% to 8%. 


 
Diversity. One measure of lamp diversity is the average number of lamp models available in 
stores for a given lamp type. Lamp model diversity for incandescent, halogen, and LED lamps 
changed between 2013 and 2014, while diversity for CFLs remained largely unchanged. Across 
all stores, the average number of incandescent lamp models increased between years from 59 to 
65 per store, while the average number of halogen lamps declined slightly from 27 models per 
store in 2013 to 24 in 2014. The average number of LED lamp models per store doubled between 
2013 and 2014 from 6 to 12. The average number of CFL models per store remained essentially 
the same since 2012 at between 35 and 38 models per store overall. The average number of 
general purpose CFLs declined slightly from 21 per store in 2013 and 2012 to 19 per store in 
2014, while the average number of specialty CFL models per store remained about the same 
since 2012 at between 16 and 17 models per store.  
 
Pricing. The overall average shelf price for a general purpose CFL increased by 11% between 
2013 and 2014 (from $3.60 to $4.00 per lamp) in the Northwest. This change was driven by a 
21% increase in the average price of general purpose CFLs in big box stores (from $2.57 per 
lamp in 2013 to $3.13 per lamp in 2014). A similar trend took place among specialty CFLs, 
which increased from $6.75 per lamp overall in 2013 to $7.71 in 2014 (a 14% increase). This 
trend was also driven mostly by big box stores, in which the average price of a specialty CFL 
increased from $5.12 per lamp in 2013 to $6.21 per lamp in 2014 (a 21% increase). When broken 
down by style, the average price for general purpose spiral and A-lamp CFLs increased between 
years overall to $3.70 per spiral CFL and to $7.52 per A-lamp CFL in 2014 (a 12% increase for 
both lamp styles). One contributor to these relatively large increases in CFL prices could be the 
state of Washington’s Mercury-Containing Lights Law (RCW 70.275), which requires the 
recycling of mercury-containing lamps (including CFLs) and requires a $0.25 per CFL recycling 
fee as of January 1, 2015. 
 
The average price for MSB LED A-lamps remained relatively stable between 2013 and 2014 at 
$11.14 per lamp (a 2% increase from 2013). This small increase is likely due to the greater 
availability of higher lumen LED A-lamps which are typically more expensive. The average price 


31  As mentioned above in Chapter  3, analysts used the same store sample frame for the 2014–15 shelf surveys as 
used in previous years, which is a list of retail stores in the Northwest compiled for NEEA by PECI, Inc. in the 
mid-2000s. 
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of a traditional incandescent lamp rose to $1.39 per lamp between 2013 and 2014 (a 56% 
increase), while the average price of an EISA-compliant incandescent lamp remained the same 
between years at about $1.90 per lamp. 
 
7.3 OBJECTIVE 3 


Objective 3: Assess Northwest consumer awareness of CFLs; purchase, installation, and 
storage rates; perceptions of CFLs; and motivations for recent CFL purchases, and 
consumer familiarity with emerging lighting technologies and related regulations. 
 
CFL awareness, purchase, installation, and storage. There were no changes in consumer 
awareness and purchase rates of CFLs between 2013 and 2014. As of early 2015, 83% of 
consumers were aware of CFLs and 57% had purchased them. There were also no changes in 
installation rates; 87% of CFL purchasers in the 2015 survey reported that they had CFLs 
installed in their homes. The percentage of CFL purchasers who reported that they were storing 
one or more CFLs for future use also held steady at 63% (the same percentage as the 2014 
survey). 
 
CFL purchase motivations and satisfaction. Forty-eighty percent of CFL purchasers cite length 
of life and 42% cite energy savings as the best features of CFLs (statistically unchanged from the 
2014 survey). As for the worst features of CFLs, 23% of CFL purchasers mentioned that they 
take too long to long to light up (start-up time), also unchanged from the 2014 survey. A smaller 
percentage of CFL purchasers also mentioned that CFLs were “not bright enough” and 
considered this as one of the worst features of CFLs (19%), compared to results from earlier 
surveys (2012–2014). There were no statistically significant changes between 2014 and 2015 in 
consumer satisfaction. However, results suggest a longer-term trend of declining satisfaction with 
CFLs between 2006 (when nearly 9 out of 10 consumers gave satisfaction ratings of 6 or higher) 
and 2015 (when only three-quarters of consumers gave ratings of 6 or higher). 
 
Main factors preventing additional CFL installations. There were no changes in the 
percentage of consumers who said that they “do not need any more bulbs at this time” in 2015 
(26% of respondents) compared to 2014. The two other main reasons consumers cited as reasons 
preventing them from installing additional CFLs were “waiting for incandescent bulbs to burn 
out” (11%) and CFL price (10%); both results were statistically unchanged from the 2014 survey.  
 
Familiarity with emerging lighting technologies. Consumer survey results suggest that 94% of 
Northwest consumers were aware of LED lamps as of early 2015 and that 60% were aware of 
EISA-compliant incandescent lamps (both unchanged since 2014). Thirty-five percent of the 
Northwest consumers said they had purchased LED lamps (a significant increase from 25% of 
consumers in 2014), and 28% had purchased EISA-compliant incandescent lamps (a significant 
increase from 22% of consumers in 2014). Among Northwest consumers interviewed in early 
2015, LED lamps represented 24% of the lamps purchased in 2014 compared to 15% of lamps 
purchased  in 2013 among consumers interviewed in early 2014, and EISA-compliant 
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incandescent lamps represented 16% of all lamps purchased in 2014 (statistically unchanged 
from consumers interviewed in early 2014 regarding 2013 EISA-compliant lamp purchases).  
 
Familiarity with new lighting regulations. Since 2010, the consumer surveys have included 
questions to gauge consumer awareness of EISA legislation in general as well as the various 
stages of EISA. After small increases between 2010 and 2012, the percentage of consumers 
aware of “legislation that will affect lamp availability” held steady between 2014 and 2015 at 
roughly 40% of the Northwest population. Roughly half of consumers (51%) reported that they 
were aware of legislation that will phase out most traditional incandescent lamps by 2014; this 
was significantly lower than the 59% of consumers who were aware of the phase out in the 2014 
survey. 
 
Purchase rates. According to consumer survey results, Northwest consumers purchased 3.6 
traditional incandescent lamps in 2014, on average, compared to 2.5 LED lamps 2.4 general 
purpose CFLs, 1.7 EISA-compliant incandescent lamps, and 0.1 specialty CFLs. Of all the lamps 
purchased among all Northwest consumers in 2014, traditional incandescent lamps represented 
about a third of the lamps purchased (35%) and LED lamps represented roughly one-quarter 
(24%) of all lamps purchased; general purpose CFLs represented 23% of lamps purchased in 
2014, EISA-compliant incandescent lamps represented 16%, and specialty CFLs represented only 
1% of all lamps purchased by Northwest consumers in 2014.  
 
 
7.4 OBJECTIVE 4 


Objective 4: Understand attitudes and expectations of lamp supplier representatives 
(retailers/manufacturers) regarding future Northwest sales trends for CFLs, LED lamps, 
and incandescent lamps (particularly with regard to perceived effects of EISA).  
 
Lamp Sales Trends Predicted for the Northwest. The interviews investigated supplier 
predictions regarding sales trends by technology: 


• CFLs. There was an overwhelming consensus among supplier representatives that general 
purpose and specialty CFL sales in the Northwest will decline over the next 5 years (15 
out of 17 representatives). Most of these representatives cited increasing LED sales as the 
main reason for the decline. Several representatives also mentioned a negative impact on 
future CFL sales from the state of Washington’s Mercury-Containing Lights Law.  


• LED lamps. All 13 of the supplier representatives who shared their predictions regarding 
future LED lamp sales in the Northwest said that sales would increase over the next 5 
years by as much as 550% over 2014 sales volumes. 


• EISA-compliant incandescent lamps. Among the 9 representatives who shared their 
predictions regarding future sales of EISA-compliant incandescent lamps, 6 said that sales 
of these lamps will increase over the next five years, ranging from a 10% to 100% 
increase in sales. Two representatives expected sales of EISA-compliant incandescent 
lamps to decline, because of a lack of higher-wattage product availability, and one 
representative expected sales to remain the same. 
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Effects of EISA. Lamp supplier representatives expressed varying opinions regarding the short-
term effects of EISA, but two-thirds of the 17 suppliers predicted a shift toward alternative 
technologies (such as CFLs, LED lamps, and EISA-compliant incandescent lamps). Eight of 
these representatives reported that they specifically expect to see a short-term shift toward LED 
lamps, while 4 representatives expected to see a shift to CFLs and 3 predicted a shift toward 
EISA-compliant incandescent lamps. 
 
There was general agreement among suppliers regarding the long-term effects of EISA—most of 
the supplier representatives expected consumers to shift to alternative technologies (15 
representatives). Eleven supplier representatives expect a shift away from traditional 
incandescent lamps and toward LED lamps over the long-term, while nearly a third expect a shift 
toward EISA-compliant incandescent lamps over the long-term. 
 
7.5 OBJECTIVE 5 


Objective 5: Evaluate key inputs to NEEA’s Alliance Cost Effectiveness (ACE) model and 
baseline assumptions.  
 
Appendix F provides a detailed review of NEEA’s Alliance Cost Effectiveness (ACE) model for 
residential lighting as well as inputs to the baseline assumptions. 
 
7.6 OBJECTIVE 6 


Objective 6: Obtain a more complete picture of residential lighting market (beyond CFLs). 
 
This study addressed several lamp technologies via multiple research methods. The consumer 
surveys elicited details regarding consumer awareness and purchase rates for CFLs over time, 
and the survey also included questions regarding traditional incandescent lamps, EISA-compliant 
incandescent lamps, and LED lamps. The supplier and utility program manager interviews also 
explored these technologies. The shelf surveys included complete inventories of all CFLs, 
traditional and EISA-compliant incandescent lamps, and LED lamps in Northwest retail stores 
(starting in 2011), and added 4-foot T8 and T12 linear fluorescent lamps to the inventories in 
2013. Below, we summarize availability, diversity, and pricing for these technologies. 
 
 
Availability. Shelf survey results from 2013 and 2014 suggest that general purpose and specialty 
CFLs, halogen lamps, and incandescent lamps are available in at least nine out of ten retail stores 
that sold replacement lamps in the Northwest, while approximately 84% of the region’s stores 
stocked LED Lamps in both 2013 and 2014.  
 
Incandescent lamps declined slightly as a proportion of total lamps stocked in Northwest retail 
stores from 50% of lamps in 2013 to 47% in 2014. While incandescent lamp share declined 
between 2013 and 2014, halogen lamp share increased from 21% of all lamp stock to 24% 
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between years. The share of LED lamps doubled from 4% to 8% of lamps stocked in this same 
timeframe. The share of general purpose CFLs declined slightly between years from 18% to 15%, 
while the share of specialty CFLs held steady at 6% in both years. 
 
Shelf survey results also suggest that 4-foot linear fluorescent lamps were available in 47% of 
Northwest retail stores in 2014—43% of stores had T12 lamps in stock 2014 (a slight decline 
from 47% of stores in 2013) and 37% had T8 lamps in stock in 2014 (a slight increase from 32% 
in 2013). T12 lamps comprised roughly 71% of 4-foot linear fluorescent lamps stocked by 
Northwest retailers and T8s comprised the remaining 29% in 2014; this represents an increase in 
the proportion of T12 lamps (which comprised 62% of linear fluorescent lamps in 2013). 
 
Diversity. In terms of the average number of lamp models available per store, the diversity of 
CFLs, LED lamps, halogen, and incandescent lamps changed as follows between 2013 and 2014 
in the Northwest:  


• CFLs. The average number of CFL models per store remained roughly the same between 
years at 38 models in 2013 and 35 models in 2014 overall.  


o The average number of general purpose CFL models per store remained 
unchanged at approximately 20 models per store overall. 


o The average number of specialty CFL models per store remained unchanged at 
approximately 16 models per store overall. 


o The average number of CFL models stocked per non-big box store declined 
slightly from 38 in 2013 to 33 in 2014, while the average number of CFL models 
stocked in big box stores remained about the same between years (approximately 
38 models per store). 


• LED lamps: Overall, the average number of LED lamp models stocked per store across all 
stores in the Northwest doubled from 6 models per store in 2013 to 12 models per store in 
2014. The average number of LED lamp models per big box store increased from 10 in 
2013 to 24 in 2014; in non-big box stores, the average number of models per store 
increased from 5 to 8 between years.  


• Halogen lamps: Diversity of halogen lamps decreased slightly from 27 to 23 models per 
store between 2013 and 2014. This decline in model number diversity was driven by non-
big box stores which had 27 models per store in 2013 and 22 in 2014. 


• Incandescent lamps: Diversity of incandescent lamps increased slightly between 2013 and 
2014 from 59 models per store, on average, to 65 models per store. This increase was 
driven by big box stores, which had 60 incandescent lamp models per store in 2013 and 
65 in 2014. 


 
Pricing. As described earlier in this section, analysts calculated average prices for CFL, LED, 
halogen, and incandescent lamps stocked in Northwest retail stores.  


• CFLs. Shelf survey results suggest that the overall average price for a general purpose 
CFL in the Northwest in 2013 was up 11% overall between 2014 and 2014 (from $3.60 to 
$4.00 per lamp). This change was driven by a 21% increase in the average price of 
general purpose CFLs in big box stores (up to $3.13 per lamp in 2014). A similar trend 
occurred among specialty CFLs, which increased from $6.75 per lamp overall in 2013 to 
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$7.71 in 2014 (a 14% increase). This trend was also driven mostly by big box stores, in 
which the average price of a specialty CFL increased by $1.09 (from $5.12 per lamp in 
2013 to $6.21 per lamp in 2014; a 21% increase). When broken down by style, the 
average price for general purpose spiral and A-lamp CFLs increased between years 
overall to $3.70 per spiral CFL and to $7.52 per A-lamp CFL in 2014 (a 12% increase for 
both lamp styles). A $0.25 per CFL recycling fee in the state of Washington (as of 
January 1, 2015) may have contributed to CFL price increases. 


• LED lamps. The average price for general purpose LED A-lamps increased $0.25 from 
2013 to $11.14 per lamp (a 2% increase) overall. This increase is likely due to the greater 
availability of higher lumen LED A-lamps. However, MSB LED reflector lamps declined 
nearly $5.00 to $13.41 per lamp between 2013 and 2014 (a 22% decrease). 


• Halogen lamps. The average price of an EISA-compliant A-lamp remained about the 
same in 2013 and 2014 at about $1.90 per lamp overall. Similarly, the average price of an 
MSB halogen reflector lamp remained about the same between years at approximately 
$9.50 per lamp overall. 


• Incandescent lamps. The average price of a traditional incandescent A-lamp increased 
from $0.89 per lamp in 2013 to $1.39 in 2014 overall (a 56% increase). The average price 
of an MSB incandescent reflector lamp also increased between years from $4.97 to $5.52 
(an 11% increase). 


 
Market Share. The supplier interviews included several questions to obtain estimates of market 
share of CFLs, LED lamps, halogen lamps, and incandescent lamps. The interviews included 9 
respondents who presented organizations that sold all four lamp technologies in 2014, and one 
respondent who represented an organization that sold all except incandescent lamps. Nine 
respondents estimated the proportion of total sales that each lamp technology comprised in 2014. 
According to these representatives, the average market share for CFLs was 28% (ranging from 
10% to 50% of total sales), 16% for LED lamps (ranging from 2% to 20% of total sales), 27% for 
halogen lamps (ranging from 9% to 60% of total sales), and 29% for incandescent lamps (ranging 
from 0% to 60% of total sales). 
 
7.7 OBJECTIVE 7 


Objective 7: Better understand stocking and sales of EISA-compliant versus non-compliant 
lamps. 
 
Stocking. The first phase of EISA affected medium screw-base (MSB) incandescent A-lamps in 
the 1490-2600 lumen range and went into effect on January 1, 2012 (after this date, it was illegal 
to manufacture or import traditional incandescent lamps that do not meet EISA standards , but 
retailers are allowed to sell through their existing stock of these lamps.). Nearly all lamps in 
Northwest retail stores met the standard in this category in the 2013 shelf surveys (conducted in 
late 2013/early 2014) and 2014 shelf surveys (conducted in late 2014/early 2015).  
 
The second phase of EISA affected MSB incandescent A-lamps in the range of 1050-1489 
lumens and went into effect on January 1, 2013. Sixty-two percent of lamps in this category in 
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met the standard at the time of the 2013 shelf surveys, 75% of lamps in this category met the 
standard at the time of the 2014 shelf surveys. The percentage of lamps that met the standard in 
2014 was higher in non-big box stores (84% of lamps) than in big box stores (65%). 
 
The third phase of EISA affected MSB incandescent A-lamps in the ranges of 750-1049 lumens 
(medium low brightness) and 310-749 lumens (low brightness) and went into effect on January 1, 
2014. Only 20% of lamps in the medium low brightness category met the standard in 2013, but 
54% met the standard in 2014. The percentage of medium low brightness lamps that met the 
standard in 2014 was higher in big box stores (72% of lamps) than non-big box stores (45%). 
Only 22% of lamps in the low brightness category met the standard in 2013 and 46% met the 
standard in 2014. The percentage of low brightness lamps that met the standard in 2014 was 
higher in big box stores (51% of lamps) than non-big box stores (42%). 
 
Sales. Eight of the lamp supplier representatives who participated in the in-depth interviews 
provided estimates of changes in EISA-compliant and/or traditional incandescent lamp sales in 
the Northwest from 2013 to 2014. Of these, 6 reported that sales of their EISA-compliant 
incandescent lamps increased from 2013 to 2014 (ranging from a 5% to 200% increase), while 
the other 2 representatives said that their sales of these lamps remained unchanged between years. 
Six supplier representatives provided details on changes in sales of traditional incandescent lamps 
between 2013 and 2014, and responses were mixed: three said that their sales of these lamps 
declined between years (ranging from a 15% to 60% decrease), 2 said that their sales increased 
(both citing a 10% increase), and one said that sales stayed the same between years. 
 
7.8 OBJECTIVE 8 


Objective 8: Characterize lighting marketing materials in Northwest retail stores.  
 
During the lighting retailer shelf surveys, field staff recorded information about the marketing 
and promotional materials present in Northwest retail stores that sold replacement lamps. The 
utility program manager and supplier interviews also elicited information from respondents 
regarding the types of marketing and promotional activities undertaken in the Northwest in 2014 
as well as the technologies promoted and key messages included in these efforts. 
 
Promotional Activities. According to shelf survey results, promotional materials related to 
replacement lamps were present in 55% of Northwest retail stores that sold replacement lamps in 
2014. Shelf or wall signs comprised the majority of these materials. Fifteen of the 18 utility 
program managers reported that they undertook promotional activities for replacement lamps in 
2014 and 8 reported use of in-store signage. Fifteen of the 17 supplier representatives who 
participated in the interviews reported that they undertook promotional efforts in 2014 and all 15 
reported the use of in-store signage.  
 
Technologies Promoted. Marketing efforts focused on CFLs more than any other technology in 
2014. Nearly half of Northwest retail stores that sell replacement lamps had CFL signage present 
in 2014, 30% displayed promotional materials regarding LED lamps, and 25% displayed 


DNV GL Page 57 
 







 
  2014-2015 Northwest Residential Lighting Long-Term Market Tracking Study 


  
promotional materials regarding EISA-compliant incandescent lamps. Promotional materials had 
a slightly greater presence in big box stores than non-big box stores in 2014 (64% versus 52%, 
respectively). Materials focusing on LED lamps were present in nearly half of big box stores 
compared to a quarter of non-big box stores (46% versus 25%).  
 
Of the 15 of the utility lighting program managers who reported active lighting marketing 
campaigns in 2014, 12 promoted CFLs. Eleven program managers mentioned that their outreach 
efforts included LED lamps in addition to CFLs, and three program managers said that their 
outreach efforts focused exclusively on LED lamps.  
 
Messaging. The most common promotional messages in 2014 replacement related to specific 
utility programs such as the “Simple Steps, Simple Savings” program (present in 35% of stores), 
informational comparisons between technologies (present in 25% of stores), and saving energy or 
money (23% of stores). Utility representatives also mentioned energy or money savings as key 
themes in their messaging (mentioned by 12 of 15 utility representatives who had promotional 
activities in 2014); other key messages mentioned included lamp life, low prices, positive 
features of LED lamps, and CFL recycling (each mentioned by 4 out of the 15 respondents with 
active promotional campaigns). Thirteen of the 15 supplier representatives actively promoting 
their lamps also mentioned messaging that included energy savings in 2014. 
 
A handful of utility program managers mentioned some gaps in messaging regarding energy-
efficient lamps in the Northwest market, including general information about LED lamps (5 of 18 
program managers) and emphasizing the importance of buying a quality CFL (3 of 18). Five of 
the utility program managers suggested that a possible role for NEEA might be to help provide 
consistent marketing and outreach materials for energy-efficient lighting throughout the region. 
 
7.9 OBJECTIVE 9 


Objective 9: Better understand drivers of customer decision-making regarding lamp 
purchases and influences on those decisions. 
 
The 2015 consumer telephone survey included questions that enabled a key driver analysis to 
better understand the impact of various factors that may influence consumers’ lamp purchasing 
decisions. Survey respondents rated 14 lamp attributes on a scale of 1–10 in terms of importance 
in their purchasing decisions (a 1 rating was not at all important and a 10 rating was very 
important). These lamp attributes served as explanatory variables in the key driver analysis. 
There was one attribute that correlated positively with CFL satisfaction—“the bulb helps lower 
energy bills,” and there were 2 attributes that correlated negatively with CFL satisfaction—“the 
bulb reaches full brightness instantly” and “the bulb does not have mercury in it.” From this, we 
are able to determine that if respondents gave a high rating for “the bulb helps lower energy 
bills,” they were more likely to be very satisfied with CFLs, and if respondents gave a higher 
rating for “the bulb reaches full brightness instantly,” or “the bulb does not have mercury in it,” 
they were more likely to be very dissatisfied with CFLs. Results of this analysis also suggested 
that there is a positive relationship between satisfaction with CFLs and the number of CFLs 
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purchased. In other words, as the level of satisfaction with CFLs increases, the likelihood that 
respondents have purchased a higher number of CFLs also increases. Thus, there is an indirect 
relationship between lamp attributes that correlate positively (or negatively) with CFL 
satisfaction and the number of CFLs that consumers purchase. 
 
DNV GL conducted six focus groups with consumers in Portland, OR, Seattle WA, and Spokane, 
WA. The moderator asked participants to select one lamp package from a selection of four 
packages, which included an MSB general purpose LED A-lamp package, MSB traditional 
incandescent A-lamp package, MSB energy-efficient incandescent A-lamp package, and an MSB 
general purpose spiral CFL package (all of roughly equal brightness and color temperature). 
There were two exercises in this simulated shopping experience; the first  asked participants to 
assume the price per lamp was the same for each choice, and the second revealed the actual price 
per lamp for each package. When price was no object, 36 of the 55 focus group participants chose 
the LED lamps, 10 chose the CFLs, 8 chose the energy-efficient incandescent lamps, and one 
chose the traditional incandescent lamps. When the moderator revealed the price for each lamp, 
roughly one in 5 participants shifted away from LED lamps – 30 chose the LEDs, 12 chose the 
CFLs, 11 chose the energy-efficient incandescent lamps, and 2 chose the traditional incandescent 
lamps. 
 
When asked why they chose the lamps that they did, responses varied based on the selected 
technology as demonstrated by the following verbatim comments: 
 


• Participants who chose the traditional incandescent lamp: 
o “I like the design and it fits aesthetically in my older house.” 
o “Energy efficiency isn’t relevant because energy is cheap in the Northwest.” 


• Participants who chose the energy-efficient incandescent lamp: 
o “It’s familiar, and I know I like the way the light feels in my house, and it’s what I 


usually buy.” 
o “Change isn’t easy for me, so I chose [energy-efficient incandescent lamp].” 
o “It says dimmable and mercury-free on the front [of the package].” 


• Participants who chose the CFL: 
o “That’s the one I’ve been buying for so long.” 
o “[We] have CFLs throughout house.” 
o “It was the closest one to bulbs that I like, and I like the lighting and everything 


with it.” 
• Participants who chose the LED lamp: 


o “When you take out all the other factors, then it becomes longevity, absolutely, 
because I don’t want to have to replace it.” 


o “It came down to wattage—it’s 9.5 for the LED which if my math is right is one-
seventh or one–sixth of what those other ones are, and it’s just common sense 
which is the most efficient.” 


o “The LED option had the lowest cost [to operate], and I’m on a budget.” 
o “I want to try something new. I’ve heard so much about LED light bulbs.” 
o “I like it better, because I can see better [with it].” 
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7.10 OBJECTIVE 10 


Objective 10: Better understand NEEA partner activities for consumer research on lighting 
knowledge/preferences and purchasing motivations. 
 
One of the objectives in speaking with utility program representatives in the Northwest was to 
determine the extent to which Northwest utilities are conducting research on consumer lighting 
knowledge, preferences, and purchasing motivations. While there was no active research on these 
topics among Northwest utilities in 2013/early 2014 (based on 2014 interview results), 2015 
results suggest that two of the utilities are currently conducting or plan to conduct formal research 
on these topics as of early 2015. One utility was conducting a CFL market transformation study 
at this time to address the types of lighting technologies that consumers are buying and why, and 
another was planning an evaluation of an LED giveaway program, including questions on the 
participants’ experience and satisfaction with LED lamps. 
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8 CONCLUSIONS AND RECOMMENDATIONS  


Based on the findings described throughout the report and summarized in Chapter  7, we 
developed the conclusions and recommendations described below.  
 
8.1 CONCLUSIONS 


Study results suggest the following conclusions: 
 


1. Northwest residential Energy Star CFL sales declined between 2013 and 2014, and it 
is likely that sales will continue to decrease.  
 


• Residential Energy Star CFL sales in the Northwest decreased by approximately 
14% between 2013 and 2014. General purpose CFL sales comprised more than 
three-quarters of CFL sales in 2014 (compared to 69% in 2013). While general 
purpose CFL sales declined 4% between years, specialty CFL sales declined 38%. 
The vast majority of supplier representatives expect CFL sales to decline over the 
next five years, and some supplier representatives believe that specialty CFL sales 
in the Northwest will go to zero or near zero in five years.  
 


• Universally, supplier representatives expect increased sales of LED lamps over the 
next five years, and many supplier representatives expect increased sales of EISA-
compliant incandescent lamps. Consumer demand for CFLs will likely compete 
with increasing consumer demand for LED lamps, and may also compete with 
demand for EISA-compliant incandescent lamps, which could drive down CFL 
sales further. Supplier representatives suggest that the $0.25 recent per lamp 
recycling fee for CFLs sold in the state of Washington (as of January 1, 2015) may 
also have a negative impact on future CFL sales in the Northwest. It is likely that 
CFL sales will likely continue to decline in the near term, and specialty CFL sales 
will decline more rapidly than general purpose CFL sales. 


 
2. Big box stores continue to dominate the region’s residential Energy Star CFL sales. 


CFL sales in big box stores represented more than 90% of the region’s total CFL sales in 
2014, about the same as in 2013.   


 
3. Northwest consumers are shifting some of their focus from CFLs and traditional 


incandescent lamps toward LED lamps. In 2012 and 2013, traditional incandescent 
lamps comprised approximately half of all lamps purchased in each year. In 2014, the 
share comprised by traditional incandescent lamps dropped significantly to just over one-
third of all lamps purchased. The share of 2014 lamp purchases comprised by LED lamps 
increased to nearly a quarter of all lamps purchased (up from 15% of lamps purchased in 
2013). The share of purchased lamps comprised by EISA-compliant incandescent lamps 
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was about 15% (statistically unchanged from 2013). Survey results also suggested lower 
consumer awareness of CFLs in the 2014 and 2015 surveys (more than 8 in 10 consumers 
in both years) than awareness of LED lamps (more than 9 in 10 in both years). The reason 
for this difference in awareness may be that consumers have shifted some of their focus 
away from CFLs and toward other lamp technologies (including LED lamps and EISA-
compliant lamps). 


 
4. Incandescent lamps still dominate store inventories but their retail presence is 


declining year over year, while halogen lamps and LED lamps are on the rise. 
Between 2013 and 2014, there was a small decline in the proportion of total lamps 
stocked in Northwest retail stores comprised by incandescent lamps of all types, and 
incandescent lamps still had a plurality share of total lamps stocked in stores. CFLs 
declined slightly as well between years. During the same timeframe, there was an increase 
in the share of lamps comprised by halogens, and the share of LED lamps doubled. These 
trends are likely related to the effects of EISA.  
 


5. EISA’s effects are becoming increasingly prominent in the region’s retail stores with 
most lamps meeting EISA standards in the three highest lumen categories affected 
by the legislation, but consumer awareness of the legislation is still only moderate.  


 
• In all four lumen bins affected by the legislation, the proportion of lamps that met 


the standards increased between 2013 and 2014. Nearly all of the MSB 
incandescent A-lamps in the highest lumen category met the standard as of late 
2014/early 2015, and roughly half to three-quarters of lamps in the other three 
lumen bins also met the standard.  


 
• Awareness of the legislation did not change among Northwest consumers between 


early 2014 and early 2015, with approximately two in five aware of “legislation 
that may affect lamp availability,” and three in five aware of “energy-efficient 
incandescent lamps.” Roughly half of consumers in 2015 reported were aware of 
“legislation that will phase out most traditional incandescent lamps by 2014.”  


 
6. Consumer demand for LED lamps increased in the Northwest between 2013 and 


2014, and this trend is likely to continue. The consumer purchase rate for LED lamps 
increased form roughly one-quarter of consumers in 2014 to a third of consumers in 2015. 
Lamp supplier representatives reported increased LED sales between 2013 and 2014 and 
predict increased LED lamp sales over the next 5 years. 
 


7. The average price of general purpose and specialty CFLs increased in Northwest 
retail stores between 2013 and 2014. Both general purpose and specialty CFL prices 
increased by between 10 and 15 percent between 2013 and 2014. A $0.25 per lamp 
recycling fee required for CFLs sold on or after January 1, 2015 in the state of 
Washington may have contributed to this increase. 
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8. The average price of traditional incandescent lamps in Northwest retail stores 


increased significantly between 2013 and 2014. The average price of a traditional 
incandescent A-lamp increased by more than 50%between years. EISA regulations, which 
have reduced the supply of these lamps, are likely the reason for this increase. 
 


9. Average shelf price for LED reflector lamps declined while the average price of 
reflector CFLs increased between 2013 and 2014. The average shelf price for MSB 
LED reflector lamps declined by more than 20% between years, while the average price 
for MSB reflector CFLs increased by more than a third. Lower manufacturing costs for 
LED lamps as well as increased utility promotions for LED lamps maybe have 
contributed to declining prices. Declining incentives for specialty CFLs, decreased utility 
promotional focus on specialty CFLs, and the state of Washington’s CFL recycling fee 
may have likely contributed to the increase in average price for reflector CFLs. 
 


10. The presence of promotional materials focusing on CFLs declined in Northwest 
retail stores between 2013 and 2014, while the presence of promotional materials for 
LED lamps in stores remained about the same between years. Less than half of retail 
stores that sold replacement lamps in the Northwest promoted CFLs (down from more 
than two-thirds of stores in 2013), while about one-third of stores promoted LED lamps 
(roughly the same as in 2013). Fourteen out of 15 utility lighting program managers with 
active promotional campaigns in 2014 mentioned that their outreach efforts included LED 
lamps; three of these program managers said that their outreach focused exclusively on 
LED lamps. 


 
11. Energy savings, money savings, and long lamp life are common promotional 


messages and serve as key drivers in consumer purchasing decisions. 
 


• Interviews with residential lighting program managers at the region's utilities, 
interviews with supplier representatives, and shelf survey results suggest that 
saving energy or money is one of the most common messages highlighted in 
promotional materials for residential replacement lamps. Long lamp life (of CFLs 
or LED lamps) was another common message. 


 
• In the 2015 consumer surveys, CFL purchasers mentioned saving or conserving 


energy and long life as the best feature of a CFL (more than any other feature). 
Further analysis of the consumer survey data (the key driver analysis) reveals that 
consumers who place high importance on lowering their utility bills when making 
a lamp purchasing decision are more likely to be satisfied with CFLs. These 
results suggest that the most common messages promoted by utilities and lamp 
suppliers appear to be resonating with CFL purchasers. 


 
12. Consumer satisfaction with LED lamps is higher than with CFLs. More LED lamp 


purchasers are “very satisfied” with their lamps than CFL purchasers, and the average 
satisfaction rating is higher for LED lamps than CFLs (8.5 versus 7.3). 
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13. Rural consumers tend to have less exposure to utility promotion efforts than urban 
customers. Utility representatives from rural utilities said that expanding outreach efforts 
in rural stores would help influence rural consumers to purchase CFLs and LED lamps. 
 


14. Northwest utilities have conducted minimal research on consumer lighting 
knowledge, preferences, and purchasing motivations. In-depth interviews with lighting 
program representatives suggest that there was no formal research on consumer lighting 
knowledge, preferences, and purchasing motivations conducted by Northwest utilities in 
early 2014. As of early 2015, results suggest that there were only two utilities conducting 
research that addressed some of these topics. 


 
 


8.2 RECOMMENDATIONS 


Based on the conclusions described above, we recommend the following: 
 


1. Continued residential replacement lamp market tracking. NEEA should consider 
continuing its current market tracking efforts for residential replacement lamps. This is 
particularly important as the lighting market continues to evolve rapidly, and will help 
NEEA address one of its primary objectives (“obtain a more complete picture of 
residential lighting market beyond CFLs;” study objective 6). Furthermore, NEEA has 
conducted one of the longest market tracking studies on residential lighting for any region 
in the U.S., which makes these research efforts valuable not only to regional stakeholders 
but also to a broader audience of stakeholders beyond the region.   
 


2. Assistance with regional messaging for energy-efficient lamps. NEEA should consider 
working with energy-efficiency program sponsors in the region as well as lamp 
manufacturers and retailers to develop consistent and concise messaging to support CFL 
and LED replacement lamp sales. More than a quarter of the utility program managers 
who participated in the interviews suggested that NEEA provide such support. Some of 
these program managers said that they would like to see messaging that is consistent, 
simplified, and able to reach the entire region. More than half of the region’s stores are 
already displaying materials promoting replacement lamps, and the concepts of energy or 
money savings for CFLs and LED lamps dominate these messages. While observed in a 
number of retail stores, these messages come from a variety of sources and are presented 
to consumers in different ways. NEEA is uniquely positioned to offer broad, regional 
support by helping to reinforce the key messages of energy savings and long lamp life in a 
consistent manner. 
 


3. Educational efforts in rural areas. Related to recommendation number two above, 
NEEA should consider resuming its focus on rural areas with regard to educational and 
promotional efforts for energy-efficient lighting. Rural consumers in the Northwest 
typically have few (if any) local big box stores where they can shop for energy-efficient 
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lamps, and are therefore less likely to be exposed to promotional materials regarding these 
products. These efforts may be particularly important going forward as the presence of 
LED lamps and EISA-compliant incandescent lamps in retail stores increases, which will 
present consumers with more lamp choices and potentially more confusion regarding 
those choices. Utility representatives from rural utilities also mentioned the importance of 
expanding outreach efforts in rural stores as a means of influencing rural consumers to 
purchase CFLs and LED lamps. 
 


4. Further research regarding consumer knowledge, preferences, and purchasing 
motivations. NEEA should consider conducting further and more extensive research to 
understand consumer knowledge, preferences, and purchasing motivations for 
replacement lamps. This will enable the development of more effective marketing 
messages to support energy-efficient lamp sales, and will enable NEEA to more 
effectively address objective 9 of its residential lighting market tracking efforts (“better 
understand drivers of customer decision-making regarding lamp purchases and influences 
on those decisions”). 
 


5. Expanded lamp sales tracking efforts. NEEA should consider incorporating additional 
lamp technologies into its sales data tracking efforts. Given the likely decline of future of 
CFL sales, the increasing impacts of EISA over time, and increasing market presence of 
LED lamps, expanding sales tracking efforts beyond CFLs would provide NEEA with a 
more complete picture of the Northwest market for replacement lamps. As the market 
share of LED lamps continues to grow, tracking sales of LED lamps will become more 
important. Furthermore, tracking sales of incandescent and halogen lamps, in addition to 
CFLs and LED lamps, would also enable NEEA to estimate the share of the Northwest 
lighting market comprised by more energy-efficient alternatives and gain a better 
understanding of the overall lighting market in the Northwest (again in support of study 
objective 6 referenced above).  
 


6. Tracking of key specialty lamp styles. NEEA should consider supporting additional 
tracking and analysis of specialty lamps at a finer level of detail for key specialty lamp 
styles, such as reflector, globe, and candelabra styles across all of the major lamp 
technologies (CFLs, LED lamps, incandescent lamps, and halogen lamps). There are a 
numerous styles of specialty lamps (particularly among reflector lamp styles). Specialty 
lamp availability, diversity, and pricing vary considerably by lamp technology, so it is 
difficult to compare specialty lamps as a single category across lamp technologies. 
Further analysis of specialty lamps would enable NEEA to have a deeper understanding 
of the differences between styles and a better understanding of why changes are 
happening over time. Disaggregating specialty lamp styles would enable NEEA to make 
more analogous and accurate comparisons of various specialty lamp styles available to 
residential consumers in the Northwest across lamp technologies.  
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7. Understanding changes in CFL pricing. Related to recommendation number 6 above, 


NEEA should consider supporting additional analysis related to the effects of the state of 
Washington’s $0.25 CFL recycling fee on CFL pricing in the Northwest. 


 
8. Updating the list of stores that sell replacement lamps in the Northwest. NEEA 


should consider supporting additional research to update its list of stores in the Northwest 
that sell replacement lamps. A contractor compiled this list for NEEA nearly 10 years 
ago, and it is likely that the number of retail stores that sell replacement lamps as well as 
the distribution of stores by store type has changed. An updated list of stores from a 
reputable business data research firm combined with additional research on which stores 
sell lamps would yield more accurate storefront weights, and, in turn, more accurate shelf 
survey results. 
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NEEA NORTHWEST LIGHTING TRACKING STUDY:
LIGHTING SHELF INVENTORY 


CONTACT INFORMATION 
PLEASE FILL IN THIS SECTION USING THE INFORMATION CONTAINED IN THE SAMPLE DATABASE 


Field researcher name: Store address: 


Date: Store city: 


Store name: Store state: 


Store type: Store zip code: 


LIGHTING SIGNAGE & PROMOTIONAL MATERIALS 


A1. Are there any materials present promoting lighting? [DO NOT INCLUDE MESSAGES ON 
LIGHTING PACKAGES OR SIMPLE PRICING INFORMATION ON SHELVES]. 
1 Yes 
2 No 


[REPEAT A2 THROUGH A3E FOR EACH PROMOTIONAL SIGN OR DISPLAY IN STORE] 


A2. [IF PROMOTIONAL MATERIALS PRESENT] Which lighting technologies are being promoted? 
[MARK ALL THAT APPLY]. 
1 CFLs 
2 LEDs 
3 Energy Efficient Incandescents (e.g., EISA-compliant halogens) 
4 Traditional Incandescents (e.g., incandescent not compliant with EISA regulations) 
5 Other lighting technology [PLEASE SPECIFY]:________________________________________ 


A3a.  [IF PROMOTIONAL MATERIALS PRESENT] What type of sign is present? 
1 Sign on shelf/wall 
2 Sign hung from ceiling 
3 Brochures 
4 Floor sticker/cling 
5 Other [PLEASE SPECIFY]: ________________________________________________________ 


A3b.  [IF PROMOTIONAL MATERIALS PRESENT] Where is the promotional material located? 
1 In the lighting aisle(s) 
2 Near the cash register 
3 In front of the store/near store entrance 
4 On an endcap 
5 Other location [PLEASE SPECIFY]:_________________________________________________ 


Shelf Survey Store name/City/Date: ________________________________________________ 
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A3c. [IF PROMOTIONAL MATERIALS PRESENT] Does the sign or display refer to a specific bulb 


model or models? 
 1 Yes 
 2 No 
 
A3d. [IF A3C=YES] Please list the manufacturer, model number(s), base type, and style of the bulb. 
________________________________________________________________________________________ 
 
A3e. [IF PROMOTIONAL MATERIALS PRESENT] Summary of Key Messages in Sign or Display: 
 
__________________________________________________________________________________________ 
 
__________________________________________________________________________________________ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


Shelf Survey Store name/City/Date: ________________________________________________ 
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BULB CODES (TECHNOLOGY TYPE, BASE TYPE, AND STYLE CODES) 


Technology Type Codes Base Type Codes 


Technology Type Code   Base Type Codes Code   
CFL CF Medium Screw M 
Incandescent I Pin P 
Halogen H GU-Type G 
LED L Candelabra/Intermediate C 


Cold Cathode CC Large Screw Base L 


Fluorescent Tube FL 
Candelabra with Medium Screw 
Adaptor C/M 


Other OT Other OT 


 Bulb Style Codes* 


Bulb Style Code Image Bulb Style  Code Image 


Spiral/Twister TW 
 


Spotlight/Reflector/ 
Flood 


See 
below 


See 
spotlight/reflector/flood 
codes in table below. 


Globe (e.g., for 
bathroom vanity 
fixtures) GL 


 


Circline CI 


 


A-lamp (shaped like 
standard 
incandescent) AL 


 


Tube Style TU 


 


Torpedo/Bullet TO 


 


Night Light NL 


 


Linear 4 ft. T8 
Fluorescent Tube T8 


 


Linear 4 ft. T12 
Fluorescent Tube T12 


 


Bug Light BU 


 


Other/Unknown OT 
Record style code, if 
indicated on package. 


 *See LED Style Code Table below for further details and information on LED bulb styles. 


 


Shelf Survey Store name/City/Date: ________________________________________________ 
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Spotlight/Reflector/Flood Bulb Style Codes 


Bulb Style Code Image Bulb Style  Code Image 


BR25 B25 
 


PAR16 P16 
 


BR30 B30 
 


PAR20 P20 
 


BR40 B40 
 


PAR30 P30 
 


R20 R20 
 


PAR38 P38 
 


R30 R30 
 


MR16 M16 
 


R40 R40 
 


Other OT 
  


 
LED Style Codes 


Bulb Style Code Bulb Style  Code 
A15, A19, A21, A23 AL G16½, G25, G40, P25, PS35  GL 
B10½, B13, BA9, BA9½, F10, F15,  F20   TO T 4½, T5, T6, T8, T10  TU 
C7, C9 NL C7 NL 


BR25, BR30, BR40, R20, R30, R40, PAR15, 
PAR20, PAR30S, PAR30L, PAR38 


See 
spot-
light 
codes 
table 
above 


Other LED Bulb Style (record style code on 
package, if known)   OT 


 
 
 
 


Shelf Survey Store name/City/Date: ________________________________________________ 



http://www.google.com/imgres?q=BR+30+CFL&hl=en&biw=1206&bih=566&gbv=2&tbm=isch&tbnid=-1lXhnNaxVIb1M:&imgrefurl=http://www.lumetro.com/store/catalog/BR-30-CFL-orderby0-p-1-c-389.html&docid=YrlmaTgB2h7nzM&w=200&h=200&ei=GCJEToOtB8jz0gG7yMC0CQ&zoom=1

http://www.google.com/imgres?imgurl=http://www.techmall.com/v/vspfiles/photos/57785-2T.jpg&imgrefurl=http://www.techmall.com/Sylvania-20-Watt-BR40-CFL-Floodlight-Medium-Base-L-p/57785.htm&usg=__LZwSOGjaPa59K17iYM8Sw6TYWrU=&h=250&w=250&sz=9&hl=en&start=15&zoom=1&tbnid=YJczABSHkvHU4M:&tbnh=111&tbnw=111&ei=hzNETtrLMMjm0QGim5T1CQ&prev=/search?q=br40+CFL&hl=en&sa=G&biw=1206&bih=566&gbv=2&tbm=isch&itbs=1
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Bulb Inventory 
Inventory all replacement CFLs, incandescents, halogens, LEDs, 4 ft. T8 and T12  
fluorescent tubes, and cold cathodes.   
Use as many pages as necessary. 
For 3-way, dimmable, ENERGY STAR, and rough service incandescent columns: X if applicable. 


M
an


uf
ac


tu
re


r/
Br


an
d 


T
ec


hn
ol


og
y 


T
yp


e 
(S


ee
 T


ec
hn


ol
og


y 
C


od
es


 
ta


bl
e 


ab
ov


e)
 


B
as


e 
Ty


pe
 (S


ee
 B


as
e 


C
od


es
 ta


bl
e 


ab
ov


e)
 


B
ul


b 
St


yl
e 


(S
ee


 S
ty


le
 C


od
es


 ta
bl


e 
ab


ov
e)


 


B
ar


co
de


  


Q
ua


nt
ity


 in
 P


ac
k 


# 
of


 P
ac


ka
ge


s 


Pa
ck


ag
e 


L
oc


at
io


n 
[A


is
le


=A
; E


nd
ca


p=
E;


 
Pa


lle
t=


P;
 F


en
ce


lin
e=


F;
 O


th
er


-O
T]


 


Fu
ll/


O
ri


gi
na


l P
ri


ce
 (I


f d
isc


ou
nt


ed
, r


ec
or


d 
pr


ic
e 


be
fo


re
 d


is
co


un
t. 


If
 n


ot
 d


isc
ou


nt
ed


, r
ec


or
d 


pr
od


uc
t p


ric
e 


he
re


) 


D
is


co
un


te
d 


Pr
ic


e 
(I


f o
n 


sa
le


/d
is


co
un


te
d)


 


D
is


co
un


t P
ro


vi
de


r 
(if


 d
isc


ou
nt


ed
) 


[R
=R


et
ai


le
r; 


U
=U


til
ity


; M
=M


an
uf


ac
tu


re
r; 


O
=O


th
er


; D
K


= 
do


n’
t k


no
w


] 


C
ol


or
 N


am
e 


[S
of


t W
hi


te
=S


W
; W


ar
m


 
W


hi
te


=W
W


; C
oo


l W
hi


te
=C


W
; B


rig
ht


 
W


hi
te


=B
W


; D
ay


lig
ht


=D
; E


nh
an


ce
d 


Sp
ec


tru
m


=E
S;


 C
ol


or
ed


= 
CR


; O
th


er
=O


T]
 


L
um


en
s 


W
at


ta
ge


 


3-
w


ay
? 


D
im


m
ab


le
? 


E
ne


rg
y 


St
ar


? 


R
ou


gh
 se


rv
ic


e 
in


ca
nd


es
ce


nt
? 


                           
� � � � 


                           
� � � � 


                           
� � � � 


                           
� � � � 


                           
� � � � 


                           
� � � � 


 


IF ONLY ONE PRICE SHOWN: Try to determine whether it’s a 
discounted price/sale price or if it’s a full-priced bulb. If sale price, 
record value in “Discounted price.” If full price, record value in 
“Original Price.” 
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 2015 Northwest Energy Efficiency Alliance Consumer Lighting Survey 
------------ FINAL v2 03/10/2015 ------------ 


 
[RED BRACKETS DENOTE SURVEY QUESTIONS THAT HAVE BEEN  


ADDED, MODIFIED, OR MOVED FOR THE 2015 SURVEY] 
 


0  INTRODUCTION 
 
Hello, my name is _________ calling on behalf of the Northwest Energy Efficiency Alliance. We’re 
conducting a study on home lighting preferences.  
 
S0. May I please speak to the person who does most of the shopping for your household?  


[MAKE SURE RESPONDENT IS 18 YEARS OLD OR OLDER] 
 
[CONTINUE OR ARRANGE FOR CALLBACK] 
 
IF NECESSARY: I want to assure you that this is NOT a sales call and that the information that you provide 
will be kept strictly confidential. This will only take about 10 minutes of your time. 
 
IF NECESSARY: The Northwest Energy Efficiency Alliance, or NEEA, is a non-profit organization that 
funds projects to encourage energy efficiency in the Northwest. Its Board of Directors has representatives 
from utilities, environmental groups, regulatory agencies, and energy-related private businesses. For more 
information you can visit NEEA’s website at www.neea.org. 
 
S1. Are you taking this call on a cell phone or a landline?  
 1  Cell phone  


2  Landline  SKIP TO S3b 
88  (Don’t Know)   TERMINATE CALL 
99  (Refused)   TERMINATE CALL 


  
S2. Are you taking this call while driving a car or doing something that requires your attention?  
 1 Yes    ARRANGE FOR CALLBACK   


 [Due to safety reasons we will need to call you back at a more 
convenient time.  Thank you very much.] 


2  No   
88  (Don’t Know)   
99  (Refused)   


 
S3a. Do you live in a household that also has a landline? [IF NECESSARY: “This is for classification  
[S3] purposes. We would like to know what percent of households have both types of phones.”] 
 1  Yes      SKIP TO S4 


2  No   SKIP TO S4 
88  (Don’t Know)   SKIP TO S4 
99  (Refused)   SKIP TO S4 


 
S3b. Do you or anyone else living in your household have a cell phone?  
[NEW] [IF NECESSARY: “This is for classification purposes. We would like to know what percent of 


households have both types of phones.”]                                                                                                                                         
 1  Yes      


2  No   
88  (Don’t Know)   
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99  (Refused) 
 


S4. For classification purposes, may I please have the zip code where you reside at least six months
 out of the year?  
 ENTER 5-DIGIT ZIP CODE: _______  


[IF S1 = 1, CHECK ZIP CODE FOR SURVEY ELIGIBILITY; IF NOT ELIGIBLE, TERMINATE 
CALL] 
88  (Don’t Know)   TERMINATE CALL 
99  (Refused)   TERMINATE CALL 
 
 


1 KEY DRIVERS  
 
 
K1  Great. I’d like to start off by asking some general questions about light bulbs. I’m going to read you 
[MOD]  a list of statements about things that you might consider when purchasing any type 
 of light bulb. On a scale of 1-10 where 1 means “not at all important” and 10 means “very 


important,” how important are each of the following in your decision to purchase light bulbs? 
[RANDOMIZE STATEMENTS] 


__ (Numeric response, 1-10) 
88  (Don’t know) 
99  (Refused) 


 
K1_1 The bulb helps save energy. 
K1_2 The price of the bulb is reasonable. 
K1_3 The bulb helps lower energy bills.  
K1_4 The bulb lasts a long time before burning out 
K1_6 The bulb is environmentally friendly  
K1_7  Having prior experience with the type of bulb I purchase 
K1_8  The bulb is dimmable 
K1_9  The quality of the light from the bulb 
K1_10 The bulb is fits well in my light fixture 
K1_11 My friends or family recommend the bulb I purchase 
K1_12 The bulb reaches full brightness instantly 
K1_13 The bulb doesn’t have mercury in it. 
K1_14 The bulb does not flicker 
 
 
 


2 COMPACT FLUORESCENT LAMPS  
 
CFL AWARENESS 
 
A1 Have you ever heard of compact fluorescent light bulbs or CFLs? 
 1 Yes    SKIP TO P0 
 2 No  
 88  (Don’t Know) 
 99  (Refused)  
  
A2 Compact fluorescent light bulbs, or CFLs, are small fluorescent bulbs that fit in regular 
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light bulb sockets. The most common CFLs look different than standard bulbs. They are often made 
out of thin tubes of glass bent into loops. Have you ever heard of them? 


1 Yes   
2 No   SKIP TO V1 
88 (Don’t Know)  SKIP TO V1 
99  (Refused)  SKIP TO V1 


CFL PURCHASES 


P0 Have you ever purchased any CFLs? 
1  Yes  
2  No    SKIP TO V1 
88  (Don’t Know)   SKIP TO V1 
99  (Refused)  SKIP TO V1 


P3a  Do you currently have any CFLs installed in your home? 
1  Yes 
2  No   SKIP TO P4 
88 (Don’t know)  SKIP TO P4 
99 (Refused)  SKIP TO P4 


P3b How many CFLs are installed? 
ENTER # ______  [PROBE FOR BEST ESTIMATE] 
88  (Don’t know)    SKIP TO P4 
99 (Refused)   SKIP TO P4 


P3c [IF 1 < P3b < 8888, READ]: Of the [P3b] CFLs you have installed, how many are the spiral or 
twisty shape?  
[IF P3b = 1, READ]:  “Is it a spiral or twisty shape?” [Enter “1” if YES or “0” if NO] 


ENTER # ______  [PROBE FOR BEST ESTIMATE] 
8888 (Don’t know) 
9999 (Refused) 


P3d [IF P3c = P3b, SKIP TO P3f] How many are shaped like regular light bulbs? 
[PROMPT IF NECESSARY: How many of the [P3b] CFLs you have installed are shaped like 
regular light bulbs?] 
[IF P3b = 1 AND P3c = 0, READ: “Is it shaped like a regular light bulb?” and [Enter “1” if YES OR 
Enter “0” if NO] 


ENTER # ______  [PROBE FOR BEST ESTIMATE] 
8888 (Don’t know) 
9999 (Refused) 


P3e [IF P3c + P3d = P3b, SKIP TO P3f] What other types of CFLs do you have installed? 
[DO NOT READ LIST; ACCEPT MULTIPLE RESPONSES] 
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1 Shaped like regular light bulbs / incandescent bulbs    
2 Globe / sphere / vanity 
3 U-shaped / Tube shaped 
4 Reflector / flood / spotlight 
5 Candelabra / flame shape (for chandelier)  
6 Bug light 
7 Colored CFL 
8 Pin or plug-in base 
9  Small screw base 
77 Other (specify) ____________________ 
88 (Don’t know) 
99 (Refused)  


 
P3f  [IF P3c+P3d = P3b or P3c = P3b] Why aren’t you using other types of CFLs? 
 [IF NECESSARY: Why aren’t you using CFLs that aren’t shaped like spirals or regular light bulbs?] 
 [PROMPT: Anything else?] 
 [DO NOT READ LIST; ACCEPT MULTIPLE RESPONSES]  
  0  Not aware of them 


1 Price / expensive  
2 Can’t find them 
3 How they fit in fixtures 
4 How they look in fixtures 
5 Mercury / hazardous contents 
6 They take too long to light up 
7 Don’t need any bulbs 
77 Other (specify) ____________________ 
88 (Don’t know) 
99 (Refused)  


 
P4 Are you storing any CFLs for use as spares or to be installed at a later date? 
 1  Yes  
 2  No     SKIP TO P5a 
 88 (Don’t know)   SKIP TO P5a 
 99 (Refused)   SKIP TO P5a 
 
P4b How many CFLs are you storing?   
 ENTER # ______  [PROBE FOR BEST ESTIMATE]  
 88  (Don’t know) 
 99 (Refused) 
  
P4d [IF 1 < P4b < 8888, READ]: How many of the CFLs in storage are the spiral or twisty shape?   
 [IF P4b = 1, READ]: “Is it a spiral or twisty shape?” [Enter “1” if YES or “0” if NO] 
 ENTER # ______  [PROBE FOR BEST ESTIMATE]  
 8888  (Don’t know) 
 9999 (Refused) 
 
P4e [IF P4d < P4b] How many of the CFLs in storage are shaped like a regular light bulb?   


[IF P4b = 1 AND P4c = 0, READ]: “Is it shaped like a regular light bulb?” [Enter “1” if YES or “0” if 
NO] 
ENTER # ______  [PROBE FOR BEST ESTIMATE]  


 8888  (Don’t know) 
 9999 (Refused) 
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P5a Have you had any CFLs that you installed but later removed and did not use elsewhere in your 


home? 
1 Yes    


 2 No     SKIP TO P6 
 88 (Don’t know)   SKIP TO P6 
 99 (Refused)   SKIP TO P6 
 
P5b  How many CFLs did you remove?  
 ENTER # ______  [PROBE FOR BEST ESTIMATE]  
 8888  (Don’t know)   SKIP TO P6 
 9999 (Refused)   SKIP TO P6 
 
P5c   [IF 1 < P5b < 8888, READ]: How many of the CFLs you removed were spiral or twisty shaped?  
 [IF P5b = 1, READ]: “Was it a spiral or twisty shape?” [Enter “1” if YES or “0” if NO] 
 ENTER # ______  [PROBE FOR BEST ESTIMATE]  
 8888  (Don’t know) 
 9999 (Refused) 
 
P5e  [IF P5c = P5b, SKIP TO P6] How many of the CFLs you removed were shaped like regular light
 bulbs?  
 [IF P5b = 1 AND P5c = 0, READ]: “Was it shaped like a regular light bulb?” [Enter “1” if YES or “0” 


if NO] 
 ENTER # ______  [PROBE FOR BEST ESTIMATE]  
 8888  (Don’t know) 
 9999 (Refused) 
  
P6 [IF P3a = 1, ELSE SKIP TO M1]  


[IF P3b = 1] When the CFL you now have installed burns out, how likely are you to replace it with 
another CFL? Use a scale of 1 to 5 where 1 means you’re "not at all likely" and 5 means you’re 
"very likely.” 
[ELSE IF 1 < P3b < 8888] When one of the CFLs you have installed burns out, how likely are you 
to replace it with other CFL? Use a scale of 1 to 5, where 1 means you are "not at all likely" and 5 
means you are "very likely." 


 ENTER # ______ [1 = not at all likely; 5 = very likely] 
 88 (Don’t know) 
 99 (Refused) 


 
 
2014 CFL PURCHASES 
 
M1 Did you purchase any CFLs in 2014? 


1 Yes    
 2 No     SKIP TO S1 
 88 (Don’t know)   SKIP TO S1 
 99 (Refused)   SKIP TO S1 
 
M2 How many CFLs did you purchase in 2014? If a package contained more than one bulb, please 


count each one separately.  
 ENTER # ______  [PROBE FOR BEST ESTIMATE] 
 8888  (Don’t know)  SKIP TO M6 
 9999 (Refused)   SKIP TO M6 
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M2a How many of the CFLs you bought in 2014 were the spiral or twisty shape? 
 ENTER # ______  [PROBE FOR BEST ESTIMATE] 
 0  (None) 
 8888  (Don’t know)   SKIP TO M3a 
 9999 (Refused)   SKIP TO M3a 
 
M2b [IF M2a < M2] How many were shaped like regular light bulbs?  
  ENTER # ______  [PROBE FOR BEST ESTIMATE] 
 0   (None) 
 8888  (Don’t know) 
 9999 (Refused) 
  
M3a Of all the CFLs you bought in 2014, how many did you install in your home? 
  ENTER # ______  [PROBE FOR BEST ESTIMATE]  
 0  (None)    
 8888  (Don’t know) 
 9999 (Refused) 


 
M4 [IF M3a < M2] Thinking about all the CFLs that you bought in 2014, how many did you store to 


install later? 
 ENTER # ______  [PROBE FOR BEST ESTIMATE]  
 0   (None) 
 8888  (Don’t know) 
 9999  (Refused) 
 
 [IF M3a = 0, SKIP TO M6] 
M5 [IF M3a = 1] Thinking of the CFL you purchased most recently, what type of bulb did you replace?  
[NEW] [IF M3a > 1] Thinking of the CFLs you purchased most recently, what type of bulbs did you 


replace?  
 [DO NOT READ LIST; IF M3a =1, ACCEPT ONLY ONE RESPONSE; IF M3a > 1, ACCEPT 


MULTIPLE RESPONSES] 
 [IF M3a =1, IF NECESSARY: Was it a CFL, LED, incandescent, or halogen?] 
 [IF M3a > 1, IF NECESSARY: Were they CFLs, LEDs, incandescents, or halogens?]  
 [IF M3a > 1, IF NECESSARY: Did you replace any other type of bulb?] 


1 CFL 
2 LED 
3 Incandescent 


 4 Halogen 
 5 Empty socket 
 77 Other (specify) ____________________ 
 88 (Don’t know)   
 99 (Refused)   
 
M6 Where did you purchase CFLs most recently? ______ 
 [DO NOT READ LIST; ACCEPT MULTIPLE RESPONSES]   


1 Home center (Home Depot, Lowe’s, D & B Supply, Lumbermen’s) 
2 Discount or mass merchandise store (Wal-Mart, K-Mart, Target, Fred Meyer, M.H. King, 


Shopko, Swains) 
3 Buying clubs (Costco or Sam’s Club) 
4 Hardware stores (ACE, True Value, Do it Best, Do it Center)  
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[PROBE FOR STORE NAME: IF STORE IS HOME CENTER STORE AS LISTED IN 
RESPONSE 1 (HOME DEPOT, LOWE’S, D&B SUPPLY, ETC., RECODE AS 1] 


5 Supermarket, food store (Albertson’s, Winco Foods) 
6 Drug store (Bartell, Bi-Mart, Hi-School Pharmacy, Longs, Osco Drug, Rite Aid, Walgreens) 
7 Lighting supply store, lighting showroom 
8 Mail Order Catalog 
9 Over the Internet 
10 Home Energy Show 
77 Other (specify) ____________________ 
88  (Don’t know) 
99 (Refused) 


SATISFACTION 


S1 Thinking about all of the CFLs you recently purchased, how satisfied are you with them? 
Use a scale of 1 to 10, where 1 means you are "not at all satisfied" and 10 means you are "very 
satisfied".  


ENTER # ______ [1 = not at all satisfied; 10 = very satisfied] 
88 (Don’t know) 
99 (Refused) 


S4 In general, what are the best features of CFLs? 
[DO NOT READ LIST; ACCEPT MULTIPLE RESPONSES] 


1 Last longer before burning out 
2 Save money / reduce electricity bill  
3 Save/conserve energy/electricity 
4 Resource conservation benefits / better for environment / “green” 
5 Work better / higher quality 
6 Quality of light 
7 Brightness 
77 Other (specify)_________________________ 
88  (Don’t know) 
99 (Refused) 


S5 In general, what are the worst features of CFLs? [IF RESPONSE = “brightness,” CLARIFY 
WHETHER TOO BRIGHT OR NOT BRIGHT ENOUGH.] 
[DO NOT READ LIST; ACCEPT MULTIPLE RESPONSES]  


1 Price / expensive 
2 Too bright  
3 Not bright enough 
4 Color of light 
5 How they fit in fixtures 
6 How they look in fixtures 
7 Mercury / hazardous contents 
8 Take too long to light up 
9 Don’t last long enough 
10 Difficult to dispose 
77 Other (specify) _________________________ 
88  (Don’t know) 
99 (Refused) 


TURF 
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S10  Now I’m going to read you a list of statements about CFLs, and would like you to tell me if you 


agree or disagree with each statement. You may have already mentioned something similar to 
these statements earlier, but I’d still like you to tell me whether you agree or disagree with each 
statement. [RANDOMIZE STATEMENTS] 


 
Response options include: 


1 Agree 
2 Disagree 
88  (Don’t know) 
99  (Refused) 


 
S10_1 CFLs are not bright enough. 
S10_2 The light from CFLs is too harsh.  
S10_3 CFLs don’t fit well in my fixtures.  
S10_4 CFLs don’t look good in my fixtures. 
S10_5 CFLs take too long to light up. 
S11_6 CFLs don’t come in the shapes that I need. 
S10_7  CFLs are not suitable for use in all of the rooms in my home. 


 
 


3  EXPANDING CFL INSTALLATIONS – ALL AWARE  
   
E3a What is the main reason preventing you from increasing the number of CFLs you currently have 


installed in your home? 
[DO NOT READ LIST; ACCEPT ONLY ONE RESPONSE] 


1 Waiting for incandescent bulbs to burn out 
2 Storing incandescent bulbs 
3 Operating hours -- don’t use the other bulbs/lamps enough  
4 CFLs are too expensive/cost too much 
5 Need dimmable bulbs / can’t get dimmable CFLs / can’t use CFLs with dimmer switches 
6 Need 3-way bulbs / can’t get 3-way CFLs / can’t use CFLs in my 3-way fixtures / when I 


use regular CFLs in my 3-way fixtures they don’t work 
7 Don’t like the way CFLs look in fixtures 
8 Don’t like the way CFLs fit in fixtures 
9 CFLs aren’t bright enough 
10 CFL light color isn’t what I want/isn’t right 
11 CFLs take too long to light up 
12 Mercury / concerns about disposal 
13 Do not need any more bulbs at this time 
14 All of the bulbs in my home are CFLs    SKIP TO V1 
15 Prefer LEDs 
77 Other (specify) _________________________ 
88 (Don’t know)      SKIP TO V1 
99 (Refused)      SKIP TO V1 


 
E3b [IF E3a = 14, 88, 99 SKIP TO F1] Anything else? 
 [DO NOT READ LIST; ACCEPT MULTIPLE RESPONSES] 


0 No / nothing 
1 Waiting for incandescent bulbs to burn out 
2 Storing incandescent bulbs 
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3 Operating hours -- don’t use the other bulbs/lamps enough  
4 CFLs are too expensive/cost too much 
5 Need dimmable bulbs / can’t get dimmable CFLs / can’t use CFLs with dimmer switches 
6 Need 3-way bulbs / can’t get 3-way CFLs / can’t use CFLs in my 3-way fixtures / when I 


use regular CFLs in my 3-way fixtures they don’t work 
7 Don’t like the way CFLs look in fixtures 
8 Don’t like the way CFLs fit in fixtures 
9 CFLs aren’t bright enough 
10 CFL light color isn’t what I want/isn’t right 
11 CFLs take too long to light up 
12 Mercury / concerns about disposal 
13 Do not need any more bulbs at this time 
15 Prefer LEDs 
77 Other 
88 (Don’t know) 
99 (Refused) 
 


 
4 ENERGY INDEPENDENCE AND SECURITY ACT OF 2007 (EISA) 
 
V1 Are you aware of any legislation in the United States that may affect the availability of certain types 


of light bulbs? 
1 Yes 
2 No 
88 (Don’t know) 
99 (Refused) 


 
V2 In 2007, Congress passed legislation that will phase out most traditional incandescent light bulbs by 


2014. Before today, were you aware of this legislation? 
1 Yes 
2 No 
88 (Don’t know) 
99 (Refused) 
 


V3 As part of the legislation, retailers began phasing traditional 100-Watt, 75-Watt, 60-Watt,  
 and 40-Watt light bulbs out of stores at the beginning of 2012. Before today, were you aware that 


these light bulbs are being phased out? 
1 Yes    
2 No 
88 (Don’t know) 
99 (Refused) 


 
V4 Did you shop for any traditional incandescent light bulbs in 2014? 
 1 Yes    


 2 No     SKIP TO V9 
 88 (Don’t know)    SKIP TO V9 
 99 (Refused)    SKIP TO V9 


 
V4a Which types of traditional incandescent bulbs did you shop for [in 2014]? Were they … 
 V4a_1 …100-Watt incandescent bulbs? 
 V4a_2 … 75-Watt incandescent bulbs? 
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V4a_3 … 60- or 40-Watt incandescent bulbs? 
1 Yes 
2 No 
88 (Don’t know) 
99 (Refused) 


[IF V4a_1, V4a_2, OR V4a_3 = 1, ELSE SKIP TO V9]  
V4b During 2014, how many traditional incandescent bulbs did you purchase? 


[IF NECESSARY: If a package contained more than one bulb, count each bulb separately.] 
ENTER # ______  [PROBE FOR BEST ESTIMATE] 
0 (None) 
8888 (Don’t know) 
9999 (Refused) 


V5 Were you able to purchase all of the types of traditional incandescent bulbs you were shopping for? 
[IF NECESSARY: “…when you went shopping for them in 2014?”] 


1 Yes  SKIP TO V9 
2 No 
88 (Don’t know)  SKIP TO V9 
99 (Refused)  SKIP TO V9 


V7 What type of light bulb did you end up purchasing instead? 
 [ACCEPT MULTIPLE RESPONSES] 


0 Did not purchase any light bulbs 
1 Incandescent 
2 CFL 
3 LED 
4 Halogen 
5 Energy Efficient incandescent/halogen bulbs 
77 Other (specify) ____________________ 
88 (Don’t know) 
99 (Refused) 


V9 When traditional incandescent light bulbs are no longer available, which one of the following things 
are you most likely to do: switch to a new type of light bulb, keep using traditional light bulbs but 
switch to a lower wattage, or something else? 
[ACCEPT MULTIPLE RESPONSES] 


1 Switch to a new type of light bulb 
2 Keep using traditional light bulbs but switch to a lower wattage   SKIP TO EE1a 
3 Something else (specify) __________________  SKIP TO EE1a 
88 (Don’t know)  SKIP TO EE1a 
99 (Refused)  SKIP TO EE1a 


V10 Which type of light bulb are you most likely to switch to? 
 [ACCEPT ONLY ONE RESPONSE. DO NOT READ LIST] 


1 LED 
2 Halogen 
3 CFL  
4 Energy Efficient incandescent / halogen 
77 Other (specify) __________________ 
88 (Don’t know) 
99 (Refused) 
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5 ENERGY-EFFICIENT INCANDESCENT LAMPS 


EE1a Have you ever heard of energy-efficient incandescent light bulbs? 
1  Yes    SKIP TO EE2 
2  No  
88  (Don’t Know)   
99  (Refused) 


EE1b Energy-efficient incandescent light bulbs look like traditional incandescent bulbs and give off the 
same amount of light using less energy. They come in wattages like 43, 53, or 72 Watts instead of 
60, 75 or 100 Watts like traditional incandescent bulbs. Have you ever heard of these more efficient 
incandescent bulbs? 


1  Yes  
2  No    SKIP TO LE1a 
88  (Don’t Know)   SKIP TO LE1a 
99  (Refused)  SKIP TO LE1a 


EE2 Have you ever purchased any energy-efficient incandescent light bulbs? 
1 Yes  
2  No    SKIP TO LE1a 
88  (Don’t Know)   SKIP TO LE1a 
99  (Refused)  SKIP TO LE1a 


EE3 During 2014, how many energy-efficient incandescent bulbs did you purchase? 
[IF NECESSARY: If a package contained more than one bulb, count each bulb separately.] 


ENTER # ______  [PROBE FOR BEST ESTIMATE] 
0 (None) 
8888 (Don’t know) 
9999 (Refused) 


EE4 Of all the energy-efficient incandescent bulbs you have ever bought, how many have you installed 
in your home? 


ENTER # ______  [PROBE FOR BEST ESTIMATE] 
0 (None)   
8888  (Don’t know) 
9999 (Refused) 


6 LED LAMPS 


[IF M5=2, ASSUME LE1a = 1 AND SKIP TO LE3] 
LE1a Have you heard of LED light bulbs? 


1 Yes  SKIP TO LE3 
2  No   
88  (Don’t know) 
99 (Refused) 
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LE1b   LED light bulbs can be used in the same types of fixtures as regular incandescent bulbs but are 
shaped somewhat differently and produce light using semiconductor chips. They use a lot less 
energy than regular incandescent bulbs. Have you heard of LED light bulbs? 


1 Yes 
2  No    SKIP TO D01 
88  (Don’t know)  SKIP TO D01 
99 (Refused)  SKIP TO D01 


LE3 Have you ever purchased any LED bulbs other than LED nightlights or holiday light strings? 
1  Yes  
2  No    SKIP TO LE7 
88  (Don’t Know)   SKIP TO LE7 
99  (Refused)  SKIP TO LE7 


LE4 During 2014, how many LED bulbs did you purchase, NOT including LED nightlights or holiday light 
strings?  
[IF NECESSARY: If a package contained more than one bulb, count each bulb separately.] 


ENTER # ______  [PROBE FOR BEST ESTIMATE] 
0 (None)  SKIP TO LE6 
8888 (Don’t know)  SKIP TO LE6 
9999 (Refused)  SKIP TO LE6 


LE5 [IF LE4 = 0, 88, 99, SKIP TO LE6] Of all the LED bulbs you bought in 2014, how many did you 
install in your home? 


ENTER # ______  [PROBE FOR BEST ESTIMATE] 
0 (None)   
8888  (Don’t know) 
9999 (Refused) 


LE6  Thinking about all of the LED bulbs you recently purchased, how satisfied are you with them? 
Use a scale of 1 to 10, where 1 means you are "not at all satisfied" and 10 means you are "very 
satisfied".  


ENTER # ______ [1 = not at all satisfied; 10 = very satisfied] 
88 (Don’t know) 
99 (Refused) 


[IF LE5 = 0, SKIP TO LE6b] 
LE6a [IF LE5 = 1] Thinking of the LED you purchased most recently, what type of bulb did you replace? 
[NEW] [IF LE5 > 1] Thinking of the LEDs you purchased most recently, what type of bulbs did you 


replace?  
[DO NOT READ LIST; IF LE5 =1, ACCEPT ONLY ONE RESPONSE; IF LE5 > 1, ACCEPT 
MULTIPLE RESPONSES] 
[IF LE5 = 1, IF NECESSARY: Was it a CFL, LED, incandescent, or halogen?] 
[IF LE5 > 1, IF NECESSARY: Were they CFLs, LEDs, incandescents, or halogens?]  
[IF LE5 > 1, IF NECESSARY: Did you replace any other type of bulb?] 
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1 CFL 
2 LED 
3 Incandescent 
4 Halogen 
5 Empty socket 
77 Other (specify) ____________________ 
88 (Don’t know)  
99 (Refused) 


LE6b Where did you purchase LEDs most recently? ______ 
[NEW] [DO NOT READ LIST; ACCEPT MULTIPLE RESPONSES] 


1 Home center (Home Depot, Lowe’s, D & B Supply, Lumbermen’s) 
2 Discount or mass merchandise store (Wal-Mart, K-Mart, Target, Fred Meyer, M.H. King, 


Shopko, Swains) 
3 Buying clubs (Costco or Sam’s Club) 
4 Hardware stores (ACE, True Value, Do it Best, Do it Center) 


[PROBE FOR STORE NAME: IF STORE IS HOME CENTER STORE AS LISTED IN 
RESPONSE 1 (HOME DEPOT, LOWE’S, D&B SUPPLY, ETC., RECODE AS 1] 


5 Supermarket, food store (Albertson’s, Winco Foods) 
6 Drug store (Bartell, Bi-Mart, Hi-School Pharmacy, Longs, Osco Drug, Rite Aid, Walgreens) 
7 Lighting supply store, lighting showroom 
8 Mail Order Catalog 
9 Over the Internet 
10 Home Energy Show 
77 Other (specify) ____________________ 
88  (Don’t know) 
99 (Refused) 


LE7  [IF LE3 = 1, SKIP TO LE9] Why haven’t you purchased any LED bulbs? 
[ACCEPT MULTIPLE RESPONSES] 


0  Not familiar with them 
1  Too expensive 
2  Don’t know where to buy them 
3  Can’t find them 
4  Can’t find the shape/size I need 
5  Satisfied with my current light bulbs 
6  Don’t need any bulbs  
77 Other (specify)_________________________ 
88  (Don’t know) 
99 (Refused) 


7 DEMOGRAPHICS - ALL 


D0 Before we finish, I have just a few more questions about your household to make sure we’re getting 
a representative sample of residents.  


D1 What type of home do you live in? [READ LIST] 
1 Mobile home 
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2 Single-family (attached or detached) 
3 Apartment  
4  Condo 
77 (Other) _______________ 
88  (Don’t know) 
99 (Refused) 


D1a  What year was your home built? 
ENTER HOMEYEAR: ____________ 


If not sure, would you say: 
1 2006 or later 
2 2000 - 2005 
3 1990 - 1999 
4 1980 - 1989 
5 1970 – 1979 
6 1960 - 1969 
7 earlier than 1960 
88 (Refused) 
99 (Don’t know) 


D2 Do you own your home or do you rent? 
1 Own 
2 Rent 
88  (Don’t know) 
99 (Refused) 


D3 Including yourself, how many people live in your home? 
[DO NOT READ LIST] 


1 One 
2 Two 
3 Three 
4 Four 
5 Five 
6 Six 
7 Seven or more 
88  (Don’t know) 
99 (Refused) 


D4 Which of the following best describes your educational background? [READ LIST] 
1 Less than high school 
2 High school or GED 
3 Some college 
4 Technical College (2 year degree) 
5 4 Year college 
6 Graduate degree 
88 (Refused) 
99 (Don’t know) 


D5 Could you please tell me which of the following categories includes your age? [READ LIST] 
1 18 to 24 
2 25 to 34 
3 35 to 44 
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4 45 to 54 
5 55 to 64 
6 65 and over 
88 (Refused) 
99 (Don’t know) 


D6 Which of the following categories contains your annual household income from all sources in 2014 
before taxes? [READ LIST] 


1 Less than $20,000 per year 
2 $20,000 to $49,000 
3 $50,000 to $74,000 
4 $75,000 to $99,000 
5 $100,000 or more 
88  (Don’t know) 
99 (Refused) 


D7 Which of the following ethnicities would you say describe you? Please tell me all that apply. 
[READ ALL; ACCEPT MULTIPLE RESPONSES] 


1 White 
2 Black or African American  
3 American Indian or Alaska Native 
4 Asian  
5 Native Hawaiian or Other Pacific Islander  
6 Hispanic or Latino 
77 Other (specify)_________________________ 
88 (Refused) 
99 (Don’t know) 


8 WRAP UP 


W0 Those are all the questions I have for you. Thank you very much for your time and opinions. 
RECORD GENDER [DO NOT ASK RESPONDENT] 


1 Male 
2 Female 
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Northwest Energy Efficiency Alliance 
Residential Lighting Long-Term Monitoring and Tracking Study 
Consumer Focus Group Moderator Guide 
v150204 – FINAL   


Objectives 


 Understand Northwest consumer familiarity (or lack thereof) and perceptions of CFLs, LEDs and
energy-efficient incandescent lamps.


 Assess consumer motivations for recent purchases and installation behavior (or lack thereof) for
CFLs, LEDs, and energy-efficient incandescent lamps.


 Better understand drivers of consumer decision-making regarding replacement lamp purchases and
influences on those decisions.


Note: This guide is intended as a conversational framework rather than as a script. 


Background (5 minutes) 


 Thank you all for being here tonight. We’re glad you’re here and appreciate your time.
 Please turn off your cell phones if you haven’t already.
 We’re here to learn about your opinions. There is no right or wrong answer to any of the questions


we’ll be addressing.
 I am a researcher, not a representative of the study sponsor. My role is to moderate a discussion –


not to defend any position – and to summarize what you have to say in a report. Your identities will
be kept confidential in that report.


 Our discussion will take about 90 minutes. My questions will focus on your experiences with energy
efficient lighting including compact fluorescent light bulbs, or CFLs, LED bulbs, and energy-efficient
incandescent bulbs. Because all of you have CFLs installed in your homes, and are familiar with LED
bulbs, and energy-efficient incandescent bulbs, we’re interested in what each of you has to say –
even if you don’t feel that you’re knowledgeable about a particular topic. I want to make sure that
everyone here has a chance to share his or her opinions, and I want you all to feel free to say
anything, whether it’s positive or negative. We’re not going to focus on specific light bulb brands
tonight; that’s not important to our research.


 We’re recording this session on tape/video, but this is for internal purposes only. The main reason
we’re doing this is so that I can go back and listen to the tapes afterwards. This will allow me to
focus more on what each of you has to say and less on trying to capture all of that on paper while
you’re talking.


 You’ll notice there is a mirror on the wall in here. There’s a room back there where some of my
colleagues are watching and taking notes. It just makes things simpler if we keep the discussion
participants separate from those folks so we don’t distract one another.


 Any questions before we begin?


Introduction and Lead-In (5 minutes) 


 Let’s start by going around the room to introduce ourselves. I’d like each person to say their name,
where they’re from, and how long they’ve lived in [state]. My name is Susan, and I’m from New
England but I come out to the west coast frequently. Why don’t we start to my right?


 It’s nice to meet all of you and thank you for coming out this evening.
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Light Bulb Technologies and Installation Behaviors (30 minutes) 


 I’d like to start us off this evening by talking a little bit about different types of energy efficient light 
bulbs and what they are. First, let’s start with CFLs.   


 [READ SEQUENCE THREE TIMES USING 1. <CFLS>, 2. <LED BULBS>, 3. <ENERGY-EFFICIENT 
INCANDESCENT BULBS>] Everyone here is pretty familiar with <TECHNOLOGY>; how would you 
describe them to someone not familiar with them? (Remember that this is not a quiz, and there are 
no right or wrong answers here. I’m really interested in your ideas, so please say whatever comes 
to mind.).   


o How many of you have ever purchased <TECHNOLOGY>?  Please raise your hand and keep 
it raised. [COUNT RAISED HANDS].  Thank you, you can lower your hand now. 


o How many of you are using <TECHNOLOGY> at your homes right now? Again, please raise 
your hand. [COUNT RAISED HANDS] Thank you, you can lower your hand now. 


o Do you use <TECHNOLOGY> all over your home?  Are there any places where you wouldn’t 
use them?  Why not?  


 Probe on places including room type, application (reading lamp vs. general 
illumination), fixture type, control type (dimmer/on-off switch etc.), indoor/outdoor   


o For those of you who are not using <TECHNOLOGY> at your homes right now, why not?  
What would it take for you to use <TECHNOLOGY> at your home?   


o [LED SEQUENCE ONLY] Have any of you bought any LED bulbs but have not yet installed 
them at your home? Why not?   


 Probe on any uninstalled LED bulbs and reasons 
o [LED SEQUENCE ONLY] Have any of you not purchased any LED bulbs in the past year?  


Why not?  
 


Light Bulb Shopping (15 minutes) 
 Next, let’s talk about how you decide what types of light bulbs to buy.  Is this something you really 


think about – buying a light bulb? Or is it more like an impulse purchase or a split-second decision? 
o How do you decide which light bulb to buy? Let’s say you're at the store, and you have 


different options – whether it’s five options or 50 options. What’s your thought process?  
How do you end up with the light bulb package you purchase?  


 Probe regarding replacement on burnout vs. planning ahead/buying for storage 
o In what type of stores do you usually buy light bulbs?  


 PROBE regarding store type -  grocery, drug, home improvement, hardware, mass 
merchant, membership club, online 


o Do you shop for light bulbs online?  
 PROBE regarding purchase frequency, selection criteria online vs. in store, type of 


online retailer – online only retailer (e.g. Amazon) or retail store Web site for 
grocery, drug, home improvement, hardware, membership club, mass merchant   


o [IF TIME] Probe for desirable/sought after attributes (e.g. low price, light bulb technology 
[CFL, LED, EE incandescent], shape of bulb/style, color of light, brightness, other 
attributes) 


o [IF TIME] Other than price, what is the next most important thing you consider? Any 
others?  


o [IF TIME] [IF ALL/MOST MENTION PRICE AS VERY IMPORTANT] When you have a selection 
of light bulbs in different prices, have you ever selected a higher price light bulb?  What did 
you buy? Why? 
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Light Bulb Selection (30 minutes) 


• [BEFORE FOCUS GROUP STARTS, MODERATOR SETS UP TWO IDENTICAL DISPLAY TABLES 
WITH FOUR LIGHT BULB PACKAGES EACH AND COVERS/HIDES FROM VIEW] 


• Next, imagine that you need to replace a light bulb at your home and you have a choice among 
only four different options.  I’d like you to know that all four light bulbs are about the same in 
terms of the color of the light they give off and the brightness of the light.  Assume they would 
all fit into your light fixture.  For now, assume that they all cost about the same and that the 
cost is affordable to you.   


• We’ve set up two identical displays. [UNCOVER AND POINT TO DISPLAYS]   
• Take a minute to get up and take a closer look at the light bulbs. Each light bulb has a number. I’ll 


give you a few minutes to decide which light bulb, by number, you would buy.  [GIVE ~2 
MINUTES]. Thanks, please take your seats.   


• Now, which one of these light bulbs would you choose?  Please write your first name and last initial 
on the worksheet in front of you, and then write down the number on the light bulb you’d purchase 
– we’ll talk about why in a minute. [ALLOW TIME FOR PARTICIPANTS TO RECORD CHOICE] As we 
talk about why you chose the bulb you did, you might change your mind. That’s fine, but please 
don’t change the number you wrote down.  


o What are some of the things you noticed about these packages of light bulbs?  
o How did you decide which light bulb to buy?  
o What was most important thing in your decision? Why? Anything else you used to 


decide? Why? 
o Are all of these light bulb choices familiar to everyone – light bulbs you’ve seen at the 


store before?  Which are not familiar?  
o Did anyone use the Lighting Facts label on the package to make your decision?  What 


information did you use? [MODERATOR: NOTICE IF ANY PARTICIPANT TURNS OVER 
BOX OR OTHERWISE APPEARS TO READ LABEL] 


• [ADD LARGE STICKERS/LABELS WITH PRICES TO EACH BULB PACKAGE, PLACE ONE SET OF FOUR 
LIGHT BULBS AT EACH END OF TABLE] Now, you can see that I’ve added the actual prices to each 
light bulb package.  Does knowing the price influence your choice?  How so? 


 
Wrap-Up (1 minute) 
 


 If you could wave a magic wand and could do anything to improve anything about CFLs, LED bulbs 
or energy efficient incandescent bulbs – from the process of buying them to the store to the way 
they operate to anything else we discussed – would you change anything? What sorts of things 
would you want to change? 


 [IF TIME] Do you have anything else you’d like to say about how you make decisions when buying 
light bulbs that we haven’t already discussed? 


 
Close 
 


 Thank everyone for their participation.  
 Describe process for obtaining incentives. 
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Utility Program Manager Interview Guide 
2014-2015 Northwest Residential Lighting Long-Term Market Tracking Study 
FINAL – February 6, 2015 
 
Interview Objectives:   


• Obtain a more complete picture of residential lighting market (study objective 6) 
• Characterize lighting marketing materials in Northwest retail stores (study objective 8) 
• To better understand NEEA partner activities for consumer research on lighting 


knowledge/preferences and purchasing motivations (study objective 10); 
• Gauge utility program managers’ current needs and concerns regarding the Northwest lighting 


market (to help NEEA ensure that its ongoing efforts are appropriately targeted; not an explicit 
study objective) 


 
INTRODUCTION 
 
Hello, my name is ______ and I am calling from DNV GL. We’re conducting a residential lighting 
market tracking study for the Northwest Energy Efficiency Alliance (NEEA). Right now we’re 
interviewing a small number of utility contacts to gather feedback and insights on the Northwest lighting 
market. I would like to hear your perspectives and will keep our interview to 30 minutes or less. Your 
perspectives and opinions are confidential and will be presented to NEEA only in aggregate with other 
interview results. Your name will not be used in any reports or documents. 
 
Prior to Interview 


• Review each utility's website for information on residential lighting programs. If available, 
populate as many of the details below prior to the interview and confirm details with the 
respondent during the call. If information is not available online, request information from 
respondent. 


 
 
RESIDENTIAL LIGHTING INCENTIVE PROGRAMS 
Study Objective 6: Obtain a more complete picture of the residential lighting market. 
 


1. First, can you tell me a little bit about your residential current lighting incentive programs? 
[NOTE: Education/information programs addressed in next section]  
[Probe for details on the topics below for each program] 
 


• Program name 


 


• When program began (how long it’s been running) 


 


• Target participants (all residential? specific groups? etc.) 


 


• Technologies included  
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• Lamp types (general purpose, specialty, what specialty types, holiday lights, etc.)
[PROBE: EISA Compliant]


• How is program delivered? (If via retail stores, who are the retail partners?)


• Program/discount type (upstream, rebates, direct install, etc.)


• Product discounts


• Program budget (if available)


• Whether 2015 program differs from 2014 (and if so, how)


2. What are the specific goals for your residential lighting program[s]?


• Do you have any specific end-points in mind? In other words, have you determined when
you will discontinue incentives for a particular product type (e.g., when the non-
discounted price reaches a certain point or when saturation reaches a certain level)? [If
YES, describe]


2a. [IF PROGRAM INCLUDES LEDs and CFLs] Do you see your residential lighting program 
moving away from CFLs and focusing more on LEDs in the next two years or do you think you 
will continue to include both lamp technologies? 


• [If moving more toward LEDs] Over what timeframe will this occur?


• [If focusing on both technologies] Do you expect to focus more on LEDs two years from
now or later?


2b. [IF PROGRAM DOES NOT INCLUDE LEDs] Do you think you will add LEDs to your 
residential lighting program in the next two years? 


• [If yes] When will this happen?


• [If no] What about two years from now or later?
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3. [If relevant:]  How do your programs define “general purpose CFLs” – what lamp styles are
included?


• [Clarify whether GP includes spiral only, a-lamps, wattage ranges/limits, etc.]
• Inform respondent that NEEA defines GP CFLs as non-dimmable, single wattage


spiral AND A-lamp CFL


5. Do you foresee a role for general purpose CFL programs in the future? Can you explain?


• [If current GP CFL program AND not addressed above:] Do you have plans to
discontinue your general purpose CFL program[s] at some point in the future?
 [IF YES] When?
 [IF YES AND IF NOT MENTIONED] Will you continue to provide incentives


for A-lamp CFLs?


• [If NO current GP CFL program:] Have you ever offered incentives for general purpose
CFLs?
 [IF YES:] When did the program end? Why did you decide to discontinue it?
 [IF NOT MENTIONED] Do you currently provide incentives for A-lamp CFLs?


RESIDENTIAL LIGHTING EDUCATION/INFORMATION/MARKETING CAMPAIGNS 
Study Objective 8: Characterize lighting marketing materials in Northwest retail stores. 


6. Do you have any current or planned education, information or marketing campaigns for
residential lighting? [If YES:]


• What are the key messages of the campaign?


• Who is the target audience?


• What types of products are included in the campaign?


• How is information disseminated? (If via retail stores, who are the retail partners?)


• What are your motivations for conducting the campaign?


• Could you possibly email me copies of the educational materials?


7. How well do you think residential customers understand the range of lamp technologies
available?
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• [Probe for details on general purpose vs. specialty CFLs, EE incandescent lamps, LED 
lamps] 
  


8. Do you perceive any gaps in existing messaging related to consumer lighting products – whether 
it’s related to product type, specific types of information, or something else? [If YES, describe] 
 


 
 


OTHER RESIDENTIAL LIGHTING MARKET ACTIVITIES 
Study Objective 10: Better understand NEEA partner activities for consumer research on lighting 
knowledge/preferences and purchasing motivations.  


 
9. Are you planning or currently conducting any research on the residential lighting market? [If 


YES:] 
 


• What is the objective of the research? 


 


• Is there a focus on any specific products, customer groups, etc.? [If not mentioned] Are 
you doing any customer research for the study? 


 


• When will/ when did the research take place? 


 


• Is the research complete? [If YES:] 
 


o Are the results publically available? (Where?) 
 


o What were some of the key study findings/conclusions? 
 
 


11. [ALL RESPONDENTS (if not addressed above)] If funding were not an issue, what lighting 
consumer research would you like to see?  
[PROBE: Ask why they would like to see this research (or their motivations). Ask if they are 
interested in specific consumer groups or would like to see specific lighting products targeted] 
 


 
MARKET BARRIERS 
Study Objective 7: Obtain a more complete picture of the residential lighting market. 
 


12. Are there any significant barriers to CFL sales to consumers in your service territory, in terms of 
availability, product diversity, affordability, or consumer satisfaction? [Probe details regarding 
general purpose and specialty CFLs] 


 
• What can be done to overcome these barriers, and by whom?  


[PROBE to see if there is a perceived role for NEEA here]  
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13. What about barriers to LED replacement lamp sales to consumers in your service territory – again 
in terms of availability, product diversity, affordability, or consumer satisfaction?  


 
• What can be done to overcome these barriers, and by whom?  


[PROBE to see if there is a perceived role for NEEA here]  
 


 
14. Do you perceive any other market barriers to energy-efficient lamp sales to residential customers 


in your service territory? [If yes, describe] 
 
 
NEEA’S ROLE 
The workplan states an additional study objective of “enabl[ing] NEEA to gauge utility program 
managers’ current needs and concerns regarding the Northwest lighting market (to help NEEA ensure 
that its ongoing efforts are appropriately targeted).” 
 


15. What specific needs do you have with regard to consumer lighting products – whether it’s general 
purpose CFLs, specialty CFLs, LED lamps, or other products? 


 
• [If any] How might an organization like NEEA be able to support you in this regard? 


 
 


16. Do you see a need for a regional entity like NEEA to get back into the residential lighting market 
in some way? [If YES:] 


 
• What role do you perceive for them? 


 
 


• Why?  
 
 
WRAP-UP 
 


• Thank respondent for his/her time and input.  
• Ask if you can call back with brief clarifying questions if necessary. 
• Obtain details regarding transmittal of specific studies/marketing materials/etc. 


 







2015 NEEA LIGHTING SUPPLIER INTERVIEW GUIDE - FINAL 
02/06/2015 


Objectives: 
• Characterize stocking (availability/diversity) and pricing for CFLs, LED lamps, and incandescent


lamps (study objective 2) 
• Understand attitudes and expectations of lamp supplier representatives (retailers/manufacturers)


regarding future Northwest sales trends for CFLs, LED, and incandescent lamps (particularly 
with regard to perceived effects of the Energy Independence and Security Act of 2007 [EISA]) 
(study objective 4) 


• Obtain a more complete picture of the residential lighting market – including 4 lamp types (CFLs
[general purpose and specialty], LED replacement lamps, traditional incandescent lamps, and 
EISA-compliant halogen lamps) (study objective 6) 


• Better understand stocking and sales of EISA compliant vs. EISA non-compliant  (study objective
7) 


• Characterize lighting marketing materials in Northwest retail stores (study objective 8)


Interviewer Instructions: 
• Explain purposes of interview.
• Provide assurances of confidentiality.
• NOTE: “general purpose” CFLs = spiral/twister and A-lamps. Specialty CFLs = everything else.
• If necessary: explain that “Northwest” includes Washington, Oregon, Idaho, and Montana.


[FOR MANUFACTURERS: Before call, review prior years’ interviews and/or company information 
(online, etc.) to determine whether manufacturer produces incandescent lamps, CFLs and LED lamps – 
THIS INFORMATION WILL BE NEEDED TO COMPLETE THE INTERVIEW.] 


Introduction 


I’m calling from DNV GL on behalf of the Northwest Energy Efficiency Alliance (NEEA). In the past 
you have provided us with useful information regarding your company’s participation in NEEA’s 
regional CFL and LED promotions and on the lighting market in general. I’d like to talk with you about 
any changes you may have seen in the lighting market since 2014 and about federal legislation that 
governs the phase-out of inefficient lighting including many incandescent bulbs that are currently on the 
market (the 2007 Energy Independence and Security Act).  


[SKIP TO Q2 IF SUPPLIER ONLY OPERATES IN THE NW AND NOT NATIONALLY] 
Q0.   Let’s start off by talking about the lighting market in general. Can you tell me what types of 


changes you’ve seen (if any) in the national market for residential lighting in 2014?  
[PROMPT IF NECESSARY: These could be changes in product types, availability, price, the types 
of retailers carrying particular products, regional differences, etc.] [IF CHANGES MENTIONED] 
Were changes in the lighting market that you mentioned different for the Northwest than what you 
observed nationally? [IF YES] How so? 
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CFLs – SALES 
Study Objective 2: Characterize stocking (availability/diversity) and pricing for CFLs, LED lamps, and incandescent lamps in 
Northwest retail stores. 
 
[SKIP TO Q2 IF SUPPLIER ONLY OPERATES IN THE NORTHWEST AND NOT NATIONALLY] 
Q1. How did your national sales of CFLs in 2014 compare with your sales in 2013?  
 [PROBE FOR PERCENT INCREASE OR DECREASE.]  
 [IF NEEDED] Your best guess is fine. 
 


• % change in National CFL sales 2013-2014:  ___________ 
 
 


Q1b. [IF CHANGE MENTIONED IN Q1]  
 What do you think caused this change in sales?  


 
 Q1c. What proportion of 2014 CFL sales were specialty CFLs? 
 


Q1d.  How has the proportion of sales that are general purpose CFLs versus specialty CFLs 
changed between 2013 and 2014? [Remind respondent that NEEA considers “general 
purpose CFLs” to include spirals/twisters and a-lamps and “specialty CFLs” to 
include everything else.] 


 
Q1e.  [IF CHANGE MENTIONED IN Q1d]  
 What do you think caused that shift [in the proportion of general purpose versus 


specialty CFL sales]? 
 
Q2. How did your sales of CFLs in 2014 compare with your sales in 2013 in the Northwest – that is, in 


Oregon, Washington, Idaho and Montana? What about 2013 sales?  
 [OBTAIN % CHANGE BETWEEN YEARS.] 


 [IF NEEDED] Your best guess is fine. 
 


• % change in NW CFL sales 2013-2014:  ___________ 
 


Q2b. [IF CHANGES MENTIONED IN Q2]  
 What do you think caused the change in sales between 2013 and 2014?  
 [IF MORE THAN ONE REASON CITED, TRY TO OBTAIN WHICH REASON IS MAIN 


OR MOST IMPORTANT REASON] 
 
Q2c. Approximately what proportion of your 2014 CFL sales in the Northwest were general 


purpose CFLs versus specialty CFLs? [IF NECESSARY: general purpose CFLs are spirals, 
twisters, and a-lamps.] What about in 2013? 
• % of 2014 CFL sales that were specialty CFLs: ___________ 
• % of 2013 CFL sales that were specialty CFLs: ___________ 


 
Q2d. [IF DIFFERENT %S MENTIONED IN Q2c]  
 What do you think caused that shift [in the proportion of general purpose versus specialty 


CFL sales]? 
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Q4.  Did you see any major changes in 2014 as far as the percentage of your Northwest CFL sales that 
were promotional versus non-promotional sales? By “promotional sales” I mean those for which 
you received incentives from a utility or other energy-efficiency body. 
[PROBE RE PROMOTIONS IN WHICH THEY PARTICIPATED – WHO SPONSORED, ETC.] 


Q6. Do you think sales of general purpose CFLs will increase, decrease, or stay the same in the 
Northwest over the next five years? 


Q6a. [IF CHANGE MENTIONED] By what percentage do you think [general purpose CFL] sales 
will change? 


Q6b. [IF CHANGE MENTIONED] What factors do you think are driving this change? [IF 
NEEDED: For example, market conditions such as general purpose CFL saturation, increased or 
lack of consumer awareness, weaker/stronger economy, etc.] 


Q7. Do you think sales of specialty CFLs will increase, decrease, or stay the same in the Northwest over 
the next five years? 


Q7a. [IF CHANGE MENTIONED] By what percentage do you think [specialty CFL] sales will 
change? 


Q7b. [IF CHANGE MENTIONED] What factors do you think are driving this change? [IF 
NEEDED: Market conditions such as general purpose CFL saturation, increased or lack of 
consumer awareness, weaker/stronger economy, etc.] 


CFLs - PRICES 
Study Objective 2: Characterize stocking (availability/diversity) and pricing for CFLs, LED lamps, and incandescent lamps in 
Northwest retail stores. 


Q9. What do you think the average price will be for a general purpose CFL in the Northwest next year 
(in 2016)? What about in 2018? 


• 2016 average price – general purpose CFL: ___________
• 2018 average price – general purpose CFL: ___________


Q11. What do you think the average price will be across all types of specialty CFLs in the Northwest 
next year (in 2016)? What about in 2018? 


• 2016 average price – specialty CFL: ___________
• 2018 average price – specialty CFL: ___________


ENERGY INDEPENDENCE AND SECURITY ACT OF 2007  
Study Objective 4: Understand attitudes and expectations of lamp supplier representatives regarding future Northwest sales 
trends for CFLs, LED lamps, and incandescent lamps (particularly with regard to perceived effects of EISA. 
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E1. In December 2007 Congress passed a new Energy Bill. One component of the bill calls for a 
gradual phase-out of inefficient lamps over time starting in 2012. [IF NECESSARY: The phase-out began 
for 100 Watt general service lamps on January 1, 2012, for 75-Watt lamps on January 1, 2013, and 60 and 
40 Watt lamps starting in 2014.] Are you familiar with this legislation? [IF NO, SKIP TO E7] 


E3. What do you expect will be the short term effects of this act (2015-2016)? 


E4. What do you expect will be the long term effects of this act (beyond 2016)? 


E7.  [ASK IF NECESSARY – I.E., IF PRODUCT TYPES NOT DESCRIBED IN PRIOR YEAR’S 
INTERVIEW OR ONLINE]  
Does your company manufacture/sell traditional incandescent lamps? That is, incandescent lamps 
that do not meet the current requirements of the Energy Independence and Security Act of 2007 
(EISA)? 


1. Yes
2. No  If no, skip to I3


Traditional Incandescent Lamps - SALES 
Study Objective 2: Characterize stocking (availability/diversity) and pricing for CFLs, LED lamps, and incandescent lamps in 
Northwest retail stores. 
Study Objective 6: Obtain a more complete picture of residential lighting market (beyond CFLs). 


[MANFUFACTURERS/RETAILERS WHO CURRENTLY SELL INCANDESCENTS (I1-I2)] 
[SKIP TO I2 IF SUPPLIER ONLY OPERATES IN THE NORTHWEST AND NOT NATIONALLY] 
I1. [IF RELEVANT]  


How did your national sales of traditional incandescent lamps in 2014 compare with your sales in 
2013?  
[PROBE FOR PERCENT INCREASE OR DECREASE] 
[IF NEEDED] Your best guess is fine. 


• % change in National traditional incandescent sales 2013-2014:  ___________


I1a. [IF CHANGES MENTIONED IN I1] 
What do you think caused these changes in national sales of traditional incandescent lamps?  
[PROBE FOR DIFFERENCES IN REASONS FOR CHANGES IN CFL SALES VS. 
INCANDESCENT SALES] 


I2. How did your 2014 sales of traditional incandescent lamps in the Northwest compare with your 
traditional incandescent sales in 2013? 
[IF NEEDED] Your best guess is fine. 


• % change in NW traditional incandescent sales 2013-2014:  __________


I2a. [IF CHANGES MENTIONED IN I2] 
What do you think caused these changes in traditional incandescent lamp sales? 
[IF MORE THAN ONE REASON CITED, TRY TO GET MAIN REASON] 
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[RETAILERS WHO DO NOT CURRENTLY SELL INCANDESCSENTS (I3)] 
I3. Did your stores ever sell incandescent lamps?  


I3a. [IF I3 = YES] When did you stop selling them? Why? [PROBE: Did the EISA legislation 
have any influence on the decision to stop selling them?] 


I3b. [IF I3 = NO] Why not?  


EISA-Compliant Incandescent Lamps - SALES 
Study Objective 2: Characterize stocking (availability/diversity) and pricing for CFLs, LED lamps, and incandescent lamps in 
Northwest retail stores. 
Study Objective 6: Obtain a more complete picture of residential lighting market (beyond CFLs). 


[MANFUFACTURERS AND RETAILERS WHO CURRENTLY SELL INCANDESCENTS AND 
ARE AWARE OF EISEA (ES1-ES4)] 


ES1.  Does your company manufacture/sell incandescent lamps that meet the current requirements of the 
Energy Independence and Security Act of 2007 (EISA)? 


1. Yes
2. No  If no, skip to Incandescent Lamp Pricing section


ES1a. [IF MANUFACTURE/SELL TRADITIONAL & EISA-COMPLIANT 
INCANDESCENTS] 


Approximately what proportion of your 2014 incandescent lamp sales in the Northwest were 
EISA-compliant versus traditional incandescent lamps? What about in 2013? 
• % of 2014 incandescent sales that were EISA-compliant: ___________
• % of 2013 incandescent sales that were EISA-compliant: ___________


[SKIP TO ES3 IF SUPPLIER ONLY OPERATES IN THE NW AND NOT NATIONALLY] 
ES2. How did your national sales of EISA-compliant incandescent lamps in 2014 compare with your 


sales in 2013?  
[PROBE FOR PERCENT INCREASE OR DECREASE] 
[IF NEEDED] Your best guess is fine. 


ES2a. [IF CHANGES MENTIONED IN ES2] 
What do you think caused these changes in national sales of EISA-compliant incandescent 
lamps?  


ES3. How did your 2014 sales of EISA-compliant incandescent lamps in the Northwest compare with 
your 2013 sales of EISA-compliant incandescent lamps? 
[IF NEEDED] Your best guess is fine. 


• % change in NW EISA-compliant incandescent sales 2013-2014:  ___________


5 







ES4. Do you think sales of EISA-compliant incandescent lamps will increase, decrease, or stay the same 
in the Northwest over the next five years? 


ES4a. [IF CHANGE MENTIONED] By what percentage do you think [EISA-compliant 
incandescent lamp] sales will change? 


Traditional & EISA-Compliant Incandescent Lamps - PRICES 
Study Objective 2: Characterize stocking (availability/diversity) and pricing for CFLs, LED lamps, and incandescent lamps in 
Northwest retail stores. 
Study Objective 6: Obtain a more complete picture of residential lighting market (beyond CFLs). 


[SKIP THIS SECTION IF RESPONDENT DOES NOT MANUFACTURE/SELL 
INCANDESCENT LAMPS] 


[IF RESPONDENT MANUFACTUERS/SELLS INCANDESCENT LAMPS AND IS AWARE OF 
EISA (I7)] 


I7. What do you think the average price will be across all types of EISA-compliant incandescents in 
the Northwest next year (in 2016)? What about in 2018? 


• 2016 average price – EISA-compliant incandescent: ___________
• 2018 average price – EISA-compliant incandescent: ___________


LED Replacement Lamps – SALES 
Study Objective 2: Characterize stocking (availability/diversity) and pricing for CFLs, LED lamps, and incandescent lamps in 
Northwest retail stores. 
Study Objective 6: Obtain a more complete picture of residential lighting market (beyond CFLs). 


L1. [ASK IF NECESSARY – I.E., IF PRODUCT TYPES NOT DESCRIBED IN PRIOR YEAR’S 
INTERVIEW OR ONLINE] Does your company manufacture/sell LED replacement lamps (for the 
residential market?)? 


1. Yes
2. No [SKIP TO L5]


L2. [IF L1=YES] How did your total 2014 LED replacement lamp sales in the Northwest compare with 
your 2013 LED replacement lamp sales? 
[IF NEEDED] Your best guess is fine. 


• % change in NW LED sales 2013-2014:  ___________


L2a. [IF CHANGES MENTIONED IN L2] What do you think caused these changes in 
replacement LED lamp sales?  
[IF MORE THAN ONE REASON CITED, TRY TO GET MAIN REASON] 


L3.  What percentage of your total LED replacement bulb sales in 2014 were A-lamps? What about in 
2013? [IF NECESSARY: LED A-lamp = shaped like a standard general purpose incandescent] 
[IF NEEDED] Your best guess is fine. 


• 2014 NW sales – LED A-lamps: ___________
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• 2013 NW sales – LED A-lamps: ___________


L3a. [IF NECESSARY] What style or type of LED replacement lamp represented the greatest 
percentage of your 2014 NW LED lamp sales? What percentage did sales of this lamp type 
comprise of your overall Northwest LED lamp sales in 2014? 


• Best-selling LED replacement lamp type in 2014:


• % of total LED lamp sales comprised by best-selling LED replacement lamp in 2014:


L4. Do you think sales of LED replacement lamps will increase, decrease, or stay the same in the 
Northwest over the next five years? 


L4a. [IF CHANGE MENTIONED] By what percentage do you think [LED replacement lamp] 
sales will change? How do you think this will differ by lamp type? 


L5.  What are the most important factors that are limiting customer demand for LED products? Please 
explain. [PROBE FOR APPLICABILITY, DESIGN, COST, AWARENESS, QUALITY ISSUES.] 


L5a. [IF NOT MENTIONED] To what degree have these demand barriers varied with the type 
of LED product? 


[IF RESPONDENT DOES NOT MANUFACTURE/SELL LED BULBS (L6)] 
L6.  [IF L1=NO] Do you plan to sell LED lamps in the near future? 


L6a. [IF L6 = YES] Which lamps? When do you plan on selling them? 


L6b. [IF L6 = NO] Why not? 


LED Replacement Lamps – PRICES 
Study Objective 2: Characterize stocking (availability/diversity) and pricing for CFLs, LED lamps, and incandescent lamps in 
Northwest retail stores. 
Study Objective 6: Obtain a more complete picture of residential lighting market (beyond CFLs). 


[IF RESPONDENT MANUFACTURES/SELLS LED BULBS (L7-L9) – ELSE SKIP TO R1] 


L8. What do you think the average price will be for a general purpose LED A-lamps in the Northwest 
next year (in 2016)? What about in 2018? 


• 2016 average price – general purpose LED A-lamp: ___________
• 2018 average price – general purpose LED A-lamp: ___________


Total Replacement Lamps– SALES 
[IF RESPONDENT SELLS MORE THAN ONE TYPE OF LAMP TECHNOLOGY (RS1) – ELSE 
SKIP TO M1] 


[ONLY ASK ABOUT TECHNOLOGIES THAT RESPONDENT SELLS] 
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RS1.  Thinking of all of your replacement lamp sales in 2014, about what percentage of your total sales 
do [LAMP TECHNOLOGY] comprise?  
[Total should equal or nearly equal 100%] 


• CFLs _______% 
• LEDs_______% 
• Incandescents______% 
• Halogens ______% 


 
RS2.  Thinking of all of your replacement lamp sales next year (2016), about what percentage of your 


total sales do you think [LAMP TECHNOLOGY] will comprise?  
[Total should equal or nearly equal 100%] 


• CFLs _______% 
• LEDs_______% 
• Incandescents______% 
• Halogens ______% 


 
RS3.  Thinking of all of your replacement lamp sales three years from now (2018), about what 


percentage of your total sales do you think [LAMP TECHNOLOGY] will comprise?  
[Total should equal or nearly equal 100%] 


• CFLs _______% 
• LEDs_______% 
• Incandescents______% 
• Halogens ______% 


 
MARKETING AND EDUCATIONAL MATERIALS 
Study Objective 8: Characterize lighting marketing materials in Northwest retail stores. 
 
[RETAILERS ONLY (M1-M3) – MANUFACTURERS SKIP TO M4] 
M1.  [IF RETAILER SELLS CFLS] What types marketing and educational materials do you have in 


your [Northwest] store(s) for CFLs?  
 


M1a. [IF NOT MENTIONED] What type of signage do you have in your store(s) for CFLs? Do 
you have other displays? [IF YES] What other types of displays do you have? 


 
M1b. [IF NOT MENTIONED] Who provides the CFL marketing materials that you have in your 


store(s)? [IF NEEDED] Do you provide the materials? Do you get materials from 
manufacturers? From utilities? From other organizations? 


 
M1c. What are the key messages of the marketing and educational materials that you have in your 


store(s) for CFLs? 
 
M2.  [IF RETAILER SELLS LEDS] What types marketing and educational materials do you have in 


your [Northwest] store(s) for LED replacement lamps?  
 


M2a. [IF NOT MENTIONED] What type of signage do you have in your store(s) for LED lamps? 
Do you have other displays? [IF YES] What other types of displays do you have? 
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M2b. [IF NOT MENTIONED] Who provides the LED marketing materials that you have in your 
store(s)? [IF NEEDED] Do you provide the materials? Do you get materials from 
manufacturers? From utilities? From other organizations? 


M2c. What are the key messages of the marketing and educational materials that you have in your 
stores for LED lamps? 


M3.  Do you provide any other types of market and educational materials related to lighting in your 
[Northwest] stores? [IF YES] What types of lighting products are mentioned in the materials? 


M3a. What other types of marketing and educational materials do you provide? [IF NOT 
MENTIONED] Do you supply signage or other displays? 


M3b. [IF NOT MENTIONED] Who provides these other materials? [IF NEEDED] Do you provide 
the materials? Do you get materials from manufacturers? From utilities? From other 
organizations? 


M3c. What are the key messages of these other materials? 


[MANUFACTURER ONLY (M4-M6) – RETAILERS SKIP TO CLOSE] 
M4.  [IF MANUFACTURER SELLS CFLS] Do you supply any CFL marketing or educational materials 


to stores in the Northwest? 


M4a. [IF NOT MENTIONED] What type of materials do you supply for CFLs? [IF NEEDED] Do 
you supply signage or other displays? 


M4b. What are the key messages of these materials for CFLs? 


M5.  [IF MANUFACTURER SELLS LEDS] Do you supply any marketing or educational materials to 
stores in the Northwest related to LED lamps? 


M5a. [IF NOT MENTIONED] What types of materials do you supply for LED lamps? [IF 
NEEDED] Do you supply signage or other displays? 


M5b. What are the key messages of these materials for LED lamps? 


M6.  Do you supply any other types of lighting marketing and educational materials to stores in the 
Northwest? 


M6a. [IF NOT MENTIONED] What types of marketing materials do you supply? [IF NEEDED] 
Do you supply signage or other displays? 


M6b. What are the key messages of these other materials? 


CLOSE 
Those are all of the questions I have for you today. Thank you so much for your time and your valuable 
comments. 
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APPENDIX C - DETAILED SHELF SURVEY RESULTS 


C.1 Approach 


DNV GL has conducted lighting retail store shelf surveys for NEEA on roughly an annual basis 
since 2004. For the 2014-15 study, DNV GL developed a sampling approach that mirrored the 
approaches used in the prior three studies and included 76 retail store sample points. These 
sample points are allocated among five retail store types (membership club, do-it-yourself, drug 
or grocery, mass merchandise, and small hardware).This approach allows analysts to make year-
to-year and store category-to-category comparisons of lamps observed on store shelves using an 
efficient sample.  


Beginning with the 2011-2012 residential lighting LTMT study, NEEA asked DNV GL to shift 
its sampling approach away from geographic distinctions based on metro and non-metro 
designations (per Metropolitan Statistical Area [MSA] designations) and toward urban and rural 
designations (per Rural Urban Continuum Code [RUCC] designations developed by the U.S. 
Department of Agriculture). RUCC designations are derived from data collected by the U.S. 
Census Bureau’s decennial population census. Because the Census Bureau conducts the census 
every 10 years, the Department of Agriculture updates the RUCC designations once per decade 
as well. These updates occur roughly three to four years after each census and include updated 
county classifications.  


Within the RUCC designations, a county may become more urban or more rural over time 
depending on population changes. In some cases, a county’s designation may change from rural 
to urban (or, less commonly, from urban to rural). Recently released updates in RUCC 
designations have implications which limit DNV GL’s ability to compare urban and rural stores 
in its shelf survey analyses because of the limited number of stores in the sample designated 
“rural” after the most recent RUCC. Therefore, this report includes no comparisons of urban 
versus rural stores for shelf survey results.  


C.2 Lamp Availability 


The shelf surveys examine lamp availability in terms of the percentage of stores that stocked a 
specific lamp technology at the time of the shelf survey visits as well as the percentage of total 
lamp stock represented by a particular lamp technology. For the latter, field researchers counted 
the total number of packages present for each lamp model on the shelf as well as the number of 
lamps per package, and analysts multiplied these two estimates together to yield the total number 
of lamps for each lamp.   


C.2.1 Percent of Stores Stocking CFLs over Time 


Figure 3 shows the percentage of Northwest stores visited during shelf survey visits in 2008 
through 2014 that stocked general purpose CFLs and/or specialty CFLs. As shown, the 
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percentage of stores stocking CFLs was 98% in 2014 and has remained at or near 100% since 
2008. 


Figure 3 
Percent of Northwest Stores Stocking CFLs, 2008–2014 


Note: 2008 n=58; 2009 n=78; 2010 n=58; 2011 n=96; 2012 n=96; 2013 n=96; 2014 n=76. 


Figure 4 shows that in 2014, 96% of stores carried general purpose CFLs; the percentage of 
stores carrying general purpose CFLs has not changed since 2008. In 2014, the percentage of 
stores stocking specialty CFLs was 95%, which is also statistically unchanged from 2013 (91%). 


Figure 4 
Percent of Northwest Stores Stocking CFLs by CFL Type, 2008–2014 
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Figure 5 shows the percentage of CFLs (general purpose CFLs and/or specialty CFLs) stocked by 
store category between 2008 and 2014, divided into big box and non-big box stores. The 
percentage of big box stores that carried CFLs is statistically unchanged from 97% in 2013 to 
94% in 2014. The percentage of non-big box stores that carried CFLs remained constant at 100% 
from 2013 to 2014. 
 


Figure 5 
Percent of Northwest Stores Stocking CFLs by Store Category, 2008–2014  


 
Note: 2008 big box n=24; 2008 non-big box n=34; 2009 big box n=31; 2009 non-big box n=47; 2010 big box n=24; 
2010 non-big box n=34; 2011 big box n=41; 2011 non-big box n=55; 2012 big box n=41; 2012 non-big box n=55; 


2013 big box n=41; 2013 non-big box n=55; 2014 big box n=32; 2014 non-big box n=44. 
 


 
Figure 6 shows the percentage of stores stocking CFLs by store category and CFL type from 
2008 to 2014. The percentage of big box stores stocking general purpose CFLs remained the 
same from 2013 to 2014 (96% in 2013 and 94% in 2014). There was little change the percentage 
of big box stores carrying specialty CFLs (85% in 2013 and 90% in 2014). The percentage of 
non-big box stores stocking general purpose CFLs has remained stable between 2008 and 2014 
with between 97% and 99% of stores stocking this CFL type. Beginning in 2011, nearly all non-
big box stores stocked specialty CFLs (stocking percentages ranged from 93% and 99% of 
stores). 
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Figure 6 


Percent of Northwest Stores Stocking CFLs by CFL Type and Store Category, 2008–2014  


 
 
 


Percent of Stores Carrying Lamps by Technology and Store Category, 2013 and 2014 
 
Figure 7 shows the percent of stores stocking different lamp technologies—including LED 
lamps, general purpose CFLs, specialty CFLs, halogen lamps, and incandescent lamps–in 2013 
and 2014. As seen above in Figure 4, the percentage of stores stocking specialty CFLs remained 
stable between years (91% in 2013 and 95% in 2014). The percentage of stores that stocked 
general purpose CFLs also remained unchanged between years (97% in 2013 and 96% in 2014), 
as did incandescent lamps (99% in both years) and halogen lamps (94% in 2013 and 96% in 
2014). LED lamps represented the only lamp technology that was carried by less than 90% of 
stores (83% in 2013 and 84% in 2014).  
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Figure 7 


Percent of Northwest Stores Stocking Lamps by Lamp Technology, 2013–2014 


 
 
 
When examined by store category and lamp type in 2013 and 2014 (Figure 8), the most notable 
change was an increase in the percent of big box stores stocking LED lamps from 68% in 2013 to 
85% in 2014. The percentage of big box stores that stocked specialty CFLs between 2013 and 
2014 (85% to 90%) and halogen lamps (85% to 88%) remained stable. The percentage of big box 
stores stocking general purpose CFLs and incandescent lamps remained unchanged between 
years. Nearly all non-big box stores stocked general purpose CFLs, specialty CFLs, halogen 
lamps, and incandescent lamps in 2013 and 2014. Similar proportions of non-big box stores 
carried specialty CFLs in 2014 and 2013 (97% and 93%), and the same was true for LED lamps 
in non-big box stores (84% in 2014 and 88% in 2013). The percentage of non-big box stores 
stocking general purpose CFLs, halogen lamps, and incandescent lamps remained unchanged in 
both years. 
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Figure 8 


Percent of Northwest Stores Stocking Lamps by Lamp Technology and Store Category,  
2013–2014 


 
 
 
C.2.2.  Percent of Lamps Stocked by Technology and Store Category, 2013 and 
2014 
 
Figure 9 shows the percentage of lamps stocked across all retail stores by technology in 2013 and 
2014. These data represent the percentage of total lamps (not lamp models or lamp packages) 
stocked across the stores. As shown, incandescent lamps still dominate lamp stock. However, the 
share of incandescent lamps stocked across all stores has decreased slightly from 50% of all 
lamps in 2013 to 47% of all lamps in 2014, while the share of halogen lamps increased slightly 
from 21% in 2013 to 24% in 2014. With respect to the efficient lamp technologies, the share of 
CFLs stocked decreased slightly from 24% in 2013 to 21% in 2014, while the share comprised by 
LED lamps doubled from 4% to 8% between years.  
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Figure 9 


Percent of Lamps Stocked by Lamp Technology, 2013–2014 


 
Note: Percentages may not total 100% due to rounding. 


 
Figure 10 shows the percentage of lamps stocked in big box and non-big box stores in 2013 and 
2014. Trends were similar in terms of changes in the share of different lamp technologies stocked 
in big box stores and non-big box stores between years. The proportion of incandescent lamps 
and CFLs declined slightly in big box and non-big box stores between years, while the share of 
lamps comprised by halogen and LED lamps increased in both store categories between years. 
However, incandescent lamps still represented a majority or plurality of all lamps stocked in non-
big box stores in 2014 (51%), and 42% of lamps stocked in big box stores. The proportion of 
lamps comprised by LED lamps was relatively small in both store categories; however, while 
LED lamps comprised only 4% of lamps stocked in non-big box stores in 2014, their share grew 
from 7% to 12% of lamps stocked in big box stores in 2014. 
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Figure 10 


Percent of Lamps Stocked by Lamp Technology and Store Category,  
2013–2014 


 
Note: Percentages may not total 100% due to rounding. 


 
 
C.2.3.  Availability of EISA-Qualified Lamps 


 
Analysts assessed the availability of EISA-compliant lamps in each of the four lumen ranges 
identified in the legislation in terms of the percentage of total medium screw-base (MSB) 
incandescent lamps in each lumen bin that met or did not meet the relevant standard at the time of 
each store visit. Section  3.2.1 of the report provides more detail on the EISA legislation. 
 
High Brightness MSB Incandescent A-Lamps (1490–2600 lumens) 
 
The phase of EISA that affects high brightness (1490–2600 lumens) MSB incandescent A-lamps 
went into effect on January 1, 2012. As such, the regulation affecting these lamps had been in 
place for roughly three years at the time of the 2014 shelf survey visits. During these visits, 86% 
of the region’s stores stocked EISA-compliant MSB incandescent A-lamps in this lumen bin 
compared to 77% of stores in 2013. 
 
Figure 11 shows the percentage of high brightness (1490–2600 lumens) MSB incandescent A-
lamps that met or did not meet the EISA standard in 2013 and 2014. As shown, approximately 
100% of all lamps met the standard in 2014. 
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Figure 11  
Percentage of High Brightness MSB Incandescent A-Lamps (1490–2600 lumens) 


That Meet EISA Standards, 2013–2014 


Note: Percentages may not total 100% due to rounding. 


When examined by store category (Figure 12), results suggest that the shift in stocking patterns to 
high brightness incandescent A-lamps that meet the standard between 2013 and 2014 was nearly 
complete for both big box and non-big box stores. Between 2013 and 2014, the percentage of 
high brightness MSB incandescent A-lamps that met the standard in big box stores remained 
constant at 100%, while the percentage in non-big box stores increased from 97% to 99% in the 
same timeframe. 


Figure 12  
Percentage of High Brightness MSB Incandescent A-Lamps (1490–2600 lumens) 


That Meet EISA Standards by Store Category, 2013–2014 


Note: Percentages may not total 100% due to rounding. 


Medium High Brightness MSB Incandescent A-Lamps (1050–1489 lumens) 


Figure 13 below shows the percentage of medium high brightness (1050–1489 lumens) MSB 
incandescent A-lamps that met the EISA standard that went into effect on January 1, 2013 and 
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those that did not. During the 2014 shelf survey visits, 76% of the region’s stores stocked EISA-
compliant MSB incandescent A-lamps in this lumen bin (compared to 66% in 2013). 
 
As shown in the figure, 75% of medium high brightness MSB incandescent A-lamps in 
Northwest retail stores met the EISA standard for this lumen category at the time of the 2014 
shelf surveys (up from 62% in 2013). This is lower than the percentage of EISA-compliant high 
brightness (1490–2600 lumens) MSB incandescent A-lamps in stock in Northwest retail stores at 
the time of the 2014 shelf surveys (100%; see Figure 11 above). This lower percentage can be 
explained by the timing of the EISA standard, which went into effect for high brightness MSB 
incandescent A-lamps in January 2012 and January 2013 for medium high brightness MSB A-
lamps. 
 


Figure 13  
Percentage of Medium High Brightness MSB Incandescent A-Lamps  


(1050–1489 lumens) That Meet EISA Standards, 2013–2014 


  
Note: Percentages may not total 100% due to rounding. 


 
 
When examined by store category, results suggest that the greatest proportion of lamps that met 
the EISA standard in 2014 for medium high brightness MSB incandescent A-lamps was in non-
big box stores (84%) compared to those in big box stores (65%; see Figure 14). In 2013, only 
49% of lamps in big box met the standard for medium high brightness MSB incandescent A-
lamps and 70% in non-big box stores. 
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Figure 14  


Percentage of Medium High Brightness MSB Incandescent A-Lamps (1050–1489 lumens)  
That Meet EISA Standards by Store Category, 2013–2014 


  
Note: Percentages may not total 100% due to rounding. 


 
  
Medium Low Brightness MSB Incandescent A-lamps (750–1049 lumens) 
 
At the time of the 2014 shelf survey visits (in late 2014/early 2015), 83% of the region’s stores 
stocked EISA-compliant MSB incandescent A-lamps in the medium low brightness category 
(750–1049 lumens) compared to 62% of stores in 2013. The standard affecting these lamps went 
into effect on January 1, 2014.  
 
Figure 15 below shows the percentage of MSB incandescent A-lamps in this lumen range that 
met the EISA standard affecting these lamps and those that did not. As shown, the percentage of 
lamps that met the standard nearly tripled between 2013 and 2014 (from 20% to 54%).  
 


Figure 15  
Percentage of Medium Low Brightness MSB Incandescent A-Lamps  


(750–1049 lumens) That Meet EISA Standards, 2013–2014 


  
Note: Percentages may not total 100% due to rounding. 
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When examined by store category (Figure 16), the proportion of lamps that met the EISA 
standard for medium low brightness MSB incandescent A-lamps more than quadrupled in big 
box stores from 17% in 2013 to 72% in 2014. In non-big box stores, the percent of lamps meeting 
the standard for medium low brightness MSB incandescent A-lamps doubled from 22% in 2013 
to 45% in 2014. 


Figure 16  
Percentage of Medium Low Brightness MSB Incandescent A-Lamps  


(750–1049 lumens) That Meet EISA Standards by Store Category, 2013–2014 


Note: Percentages may not total 100% due to rounding. 


Low Brightness MSB Incandescent A-lamps (310–749 lumens) 


When field staff conducted the 2014 shelf surveys, 83% of the region’s stores stocked EISA-
compliant MSB incandescent A-lamps in the low brightness category (310–749 lumens) 
compared to 69% of stores in 2013. The standard affecting these lamps went into effect on 
January 1, 2014.  


Figure 17 shows the percentage of low brightness MSB incandescent A-lamps that met the EISA 
standard and those that did not. The percentage of low brightness lamps meeting the standard 
more than doubled from 22% in 2013 to 46% in 2014. However, the majority of low brightness 
MSB incandescent A-lamps did not meet EISA standards at the time of field staff conducted the 
2014 shelf surveys (54%).  
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Figure 17  


Percentage of Low Brightness MSB Incandescent A-Lamps (310–749 lumens)  
That Meet EISA Standards, 2013–2014 


  
Note: Percentages may not total 100% due to rounding. 


 
When examined by store category (Figure 18), the proportion of lamps that met the EISA 
standard for low brightness MSB incandescent A-lamps more than doubled in big box stores 
from 24% in 2013 to 51% in 2014. Similarly, in non-big box stores, the percent of lamps meeting 
the standard for low brightness MSB incandescent A-lamps doubled from 21% in 2013 to 42% in 
2014. 
 


Figure 18  
Percentage of Low Brightness MSB Incandescent A-Lamps (310–749 lumens)  


That Meet EISA Standards, 2013–2014 


 
 


C.3 Lamp Diversity 


The sections below discuss diversity in terms of the average number of general purpose and 
specialty CFL models available by store category over time (2008 through 2014). The report also 
presents data on the average number of lamp models by technology (general purpose CFLs, 
specialty CFLs, halogen lamps, incandescent lamps, and LED lamps) for 2013 and 2014.As 
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noted in the 2013–2014 residential lighting LTMT report, we have modified our methodology for 
determining what constitutes a unique model number in light of the fact that shelf survey data 
have been collected electronically on tablet computers since the 2012–2013 shelf survey research 
phase (see DNV GL 2015, Appendix C for further details). This report is the second to use 
barcodes for determining lamp model diversity.  
 
 
C.3.1  Average Number of CFL Models Over Time 
 
Figure 19 shows the average number of CFL models stocked per store across all CFL types and 
store types from 2012 through 2014. As shown, the average number of models has remained 
essentially unchanged since 2012.  


 
Figure 19 


Average Number of CFL Models, 2012–2014 


 
Note: 2012 n=1,020; 2013 n=924; 2014 n=716. 


 
Figure 20 shows the average number of model numbers per store for general purpose and 
specialty CFLs from 2012 through 2014. Results suggest a slight decline in the average number 
of general purpose CFL model numbers from 21 in 2013 to 19 in 2014. For specialty CFLs, the 
average number of model numbers remained stable between years. 
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Figure 20 


Average Number of CFL Models by CFL Type, 2012–2014  


 
Note: 2012 general purpose n=501; 2012 specialty n=519; 2013 general purpose n=451; 2013 specialty n=473; 2014 


general purpose n=375; 2014 specialty n=341. 
 
When examined by store category (Figure 21), the average number of CFL models per non-big 
box store declined from 38 in 2013 to 33 in 2014. The average number of CFL models stocked 
per big box store decreased from 42 in 2012 to 39 in 2013, but remained unchanged between 
2013 and 2014. 


 
Figure 21 


Average Number of CFL Models by Store Category, 2012–2014 


 
Note: 2012 big box n=542; 2012 non-big box n=620; 2013 big box n=631; 2013 non-big box n=470; 2014 big box 


n=440; 2014 non-big box n=401. 
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Figure 22 shows the average number of general purpose and specialty CFL models within each 
store category from 2012 through 2014. The average number of general purpose CFL models per 
non-big box store remained unchanged between 2012 and 2013 at 22, but declined to 19 in 2014. 
For specialty CFLs, the average number of models per non-big box stores declined from 16 in 
2013 to 14 in 2014. There were few changes in the average number of models per big box store 
between 2012 and 2014. The average number of specialty CFL model numbers per big box store 
declined slightly from 23 in 2012 to 21 in 2014. 


Figure 22 
Average Number of CFL Models by CFL Type and Store Category, 2012–2014 


Note: 2012 big box general purpose n=246; 2012 big box specialty n=296; 2012 non-big box general purpose n=315; 
2012 non-big box specialty n=305; 2013 big box general purpose n=289; 2013 big box specialty n=342; 2013 non-
big box general purpose n=237; 2013 non-big box specialty n=233; 2014 big box general purpose n=219; 2014 big 


box specialty n=221; 2014 non-big box general purpose n=211; non-big box specialty n=190. 


C.3.2  Average Number of Lamp Models per Store by Technology, Store 
Category, 2013 and 2014 


The Northwest lighting retailer shelf surveys gathered data not only on the average number of 
CFL models per store, but also on the average number of incandescent, halogen, and LED lamp 
models per store. As shown in Figure 23, the average number of LED lamp models per store 
doubled from 6 models per store in 2013 to 12 models per store in 2014. Interestingly, the 
number of halogen lamp models per store decreased from 27 models per store in 2013 to 23 
models per store in 2014. Given the modest increase in the proportion of total lamps that halogen 
lamps represent (see Figure 9 above), this decline in model number diversity among halogen 
lamps is somewhat unexpected. Also of interest is an increase in the average number of 
incandescent lamp models per store from 59 models per store in 2013 to 65 models per store in 
2014. This trend is also unexpected because the proportion of total lamps represented by 
incandescent lamps declined (Figure 9) from 2013 to 2014. The average number of lamp models 
per store decreased slightly for general purpose CFLs from 21 in 2013 to 19, but remained stable 
for specialty CFLs. 
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Figure 23 
Average Number of Lamp Models by Lamp Technology, 2013–2014 


 
Note: 2013 LED n=334; general purpose CFL n=451; specialty CFL n=473; halogen n=541; incandescent n=1,256; 


2014 LED n=449; general purpose CFL n=375; specialty n=341; halogen n=405; incandescent n=1,059. 
 
Figure 24 provides further detail on the average number of lamp models per store in 2013 and 
2014 by store category. The average number of LED lamp models per store more than doubled in 
big box stores from 10 models per store in 2013 to 24 in 2014. Similarly, in non-big box stores, 
the average number of LED lamp models per store nearly doubled from 5 models per store in 
2013 to 8 in 2014. The number of halogen lamp models per non-big box store remained 
unchanged between years in big box stores, but decreased from 27 models per store in 2013 to 22 
in 2014 in non-big box stores.  
 
There was a slight increase in the number of incandescent models per big box store from 60 in 
2013 to 65 in 2014, but the average number of models per non-big box store remained unchanged 
between years. The average number of general purpose CFL models per big box store stayed the 
same from 2013 to 2014 at 18, and the average number of specialty CFL models in big box stores 
also remained stable between years. There was a decrease in non-big box stores in the average 
number of general purpose CFL models (from 22 per store to 19) and specialty CFLs models 
(from 16 to 14) between 2013 and 2014.  
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Figure 24 


Average Number of Lamp Models by Lamp Technology and Store Category,  
2013–2014 


 
Note: 2013 big box LED n=227; general purpose CFL n=289; specialty CFL n=342; halogen n=347; incandescent 


n=735; 2013 non-big box LED n=139; general purpose CFL n=237; specialty CFL n=233; halogen n=324; 
incandescent n=812; 2014 big box LED n=327; general purpose CFL n=219; specialty CFL n=221; halogen n=248; 


incandescent n=614; 2014 non-big box LED n=152; general purpose CFL n=211; specialty CFL n=190; halogen 
n=240; incandescent n=682. 


C.4 Average Shelf Prices 


Field staff collected detailed pricing information for every lamp observed on retail store shelves, 
including price (before and after utility program discounts or other discounts, when applicable) 
and number of lamps per package. To determine the average price per lamp, analysts calculated 
the price per lamp for each model observed in each store and then multiplied the price by the total 
number of lamps observed for each model. Analysts then applied sample expansion weights to 
the results for each store in which field staff observed a given lamp model. The summed prices 
for each record in the database were then aggregated together by lamp technology (general 
purpose CFLs, specialty CFLs, LED lamps, incandescent lamps, and halogen lamps) and split 
into different store categories (i.e., big box, non-big box, and overall) and divided by the total 
weighted lamp count for each technology. The results of these calculations are the weighted 
average shelf price per lamp for retail stores in the Northwest by store category and technology. 
 
C.4.1  Average Shelf Price per Lamp by CFL Type and Store Category, 2013–
2014 
 
This section provides details on the average shelf price for CFLs by CFL type and store category. 
As shown in Figure 25 below, the average price for a general purpose CFL increased by 11% 
between 2013 and 2014 overall (from $3.60 per lamp to $4.00). This change was driven by a 
21% increase in the average price of general purpose CFLs in big box stores from $2.57 per lamp 
in 2013 to $3.13 per lamp in 2014. A similar trend occurred among specialty CFLs, which 
increased from $6.75 per lamp overall in 2013 to $7.71 in 2014 (a 14% increase). This trend was 
also driven mostly by big box stores, in which the average price of a specialty CFL increased by 


10 
24 


5 8 
18 18 22 19 22 21 16 14 


27 26 27 22 


60 65 59 58 


0


20


40


60


80


100


120


2013 2014 2013 2014


Big Box Drug, Grocery, Sm HW


A
vg


 #
 M


od
el


s 
pe


r S
to


re
 


 LED  CFL - GP  CFL - Specialty Halogen  Incandescent


DNV GL Page 124 
 







 
  2014-2015 Northwest Residential Lighting Long-Term Market Tracking Study 


  
$1.09 (from $5.12 per lamp in 2013 to $6.21 per lamp in 2014; a 21% increase). One contributor 
to these relatively large increases could be the state of Washington’s Mercury-Containing Lights 
Law (RCW 70.275), which requires the recycling of mercury-containing lamps (including CFLs) 
and requires a $0.25 per CFL recycling fee as of January 1, 2015.32  Another important 
contributor may be the shift in utility residential lighting programs away from CFLs to LED 
lamps described in Chapter  5 (Utility Program Manager Interviews). 
 


Figure 25 
Average Shelf Price per CFL by CFL Type and Store Category, 2013–2014  


 
Note: 2013 big box general purpose n=39,299; 2013 big box specialty n=16,384; 2013 non-big box general purpose 


n=12,984; 2013 non-big box specialty n=4,131; 2013 overall general purpose n=52,283; 2013 overall specialty 
n=20,515; 2014 big box general purpose n=18,200; 2014 big box specialty n=8,457; 2014 non-big box general 
purpose n=9,435; 2014 non-big box specialty n=2,954; 2014 overall general purpose n=27,635; 2014 overall 


specialty n=11,411. 
 
C.4.2  Average Shelf Price per Lamp by Technology and Store Category, 2013–
2014 
 
This section provides details on the average shelf price for lamps by technology and store 
category. 
 
General Purpose Lamp Prices 
 
Figure 26 below shows average lamp prices for medium screw base (MSB) general purpose A-
lamp and spiral style lamps by technology and year.33 As seen above in Figure 25, the average 
price for general purpose CFL A-lamps and spiral CFLs rose between 2013 and 2014 overall; the 
increase was $0.39 for spiral CFLs and $0.80 for A-lamp CFLs (a 12% increase for both lamp 


32  See the State of Washington’s Department of Ecology website on mercury lights product stewardship for further 
details: http://www.ecy.wa.gov/programs/SWFA/mercurylights/.  


33  The general purpose category includes the following MSB lamp styles and technologies: non-dimmable single 
wattage (i.e., non-3-way) spiral and A-lamp CFLs, single wattage LED A-lamps, and single wattage traditional 
incandescent and EISA-compliant incandescent A-lamps. 
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styles). The average price for LED A-lamps increased $0.25 between years (a 2% increase per 
lamp). This increase is likely due to the greater availability of higher lumen LED A-lamps.  


The average price of a traditional incandescent lamp rose by $0.50 per lamp between 2013 and 
2014 (a 56% increase), while the average price of an EISA-compliant incandescent lamp 
remained the same between years at about $1.90 per lamp. The lack of availability of traditional 
incandescent lamps may have contributed to their higher average price in 2014. 


Figure 26 
Average Shelf Price per General Purpose Lamp by Technology, 2013–2014 


Note: 2013 spiral CFL n=51,474; A-lamp CFL n=3,358; LED n=9,669; incandescent n=43,116; EISA compliant 
incandsecent n=16,334; 2014 spiral CFL n=27,037; A-lamp CFL n=2,004; incandescent n=10,690; EISA compliant 


incandescent n=16,835. 


Figure 27 below shows average lamp prices for general purpose MSB lamps by technology and 
store category. Average lamp prices were higher in non-big box stores than big box stores for 
every lamp technology except traditional incandescent lamps in 2014. In big box stores, general 
purpose spiral and A-lamp CFLs each increased by $0.54 between years (a 24% increase for 
spiral CFLs and 10% increase for A-lamp CFLs). The average price for traditional incandescent 
A-lamps increased by $0.92 per lamp in big box stores between 2013 and 2014 (a 108% 
increase), and the average price for EISA-compliant incandescent lamps increased by $0.10 
between years (a 6% increase). The average price for general purpose LED A-lamps increased by 
$0.40 per lamp in big box stores (a 4% increase).  


In non-big box stores, the average price of general purpose A-lamps increased by $0.59 per lamp 
between 2013 and 2014 (a 7% increase), and the average price of spiral CFLs remained about the 
same between years. The average price of traditional incandescent lamps increased by $0.29 per 
lamp in non-big box stores between years (a 31% increase), while the average price of EISA-
compliant lamps dropped by $0.10 per lamp during the same timeframe (a 5% decrease). The 
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biggest decline in average price per lamp in non-big box stores occurred among LED A-lamps 
which were $6.01 lower per lamp in 2014 compared to 2013 (a 31% decrease). 
 


Figure 27 
Average Shelf Price per General Purpose Lamp by Technology and Store Category, 2013–


2014 


 
Note: 2013 big box spiral CFL n=38,548; A-lamp CFL n=2,470; LED n=9,260; incandescent n=20,491; EISA 
compliant incandescent n=6,819; 2013 non-big box spiral CFL n=12,926; A-lamp CFL n=888; LED n=409; 


incandescent n=12,188; EISA compliant incandescent n=6,052; 2014 big box spiral CFL n=17,686; A-lamp CFL 
n=1,338; LED n=7,373; incandescent n=5,468; EISA compliant incandescent n=10,125; 2014 non-big box spiral 
CFL n=9,351; A-lamp CFL n=666; LED n=1,010; incandescent n=5,222; EISA compliant incandescent n=6,710.  
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Reflector Lamp Prices 
 
Figure 28 below shows average lamp prices for MSB reflector style lamps by technology and 
year. Across all stores in the Northwest, the average price per reflector lamp rose between 2013 
and 2014 for every lamp technology except LED lamps. LED reflector lamps experienced a 
decline in average price of nearly $5.00 per lamp between years (a 22% decrease). Nonetheless, 
LED reflector lamps still had the highest average price per lamp in 2014 compared to the other 
three lamp technologies. The average price of reflector CFLs increased by $2.26 between years (a 
36% increase), and the average price of reflector incandescent lamps rose by $0.54 during the 
same period (an 11% increase). There average price of halogen reflector lamps was roughly the 
same between 2013 and 2014. 
 


Figure 28 
Average Shelf Price per Reflector Lamp by Technology, 2013–2014 


 
Note: 2013 CFL n=8,528; LED n=6,167; incandescent n=14,448; halogen n=10,072; 2014 CFL n=3,841; LED 


n=6,754; incandescent n=10,941; halogen n=5,912. 
 


Figure 29 below shows average lamp prices for MSB reflector lamps by technology and store 
category. The average price of reflector lamps was higher for all four technologies in non-big box 
stores compared to big box stores in both 2013 and 2014. The largest changes in reflector lamp 
prices occurred in big box stores. In big box stores, CFL reflectors increased in average price of 
$2.74 per lamp between years (a 63% increase), and incandescent reflector lamps increased by 
$1.03 per lamp during the same period (a 26% increase). The average price of halogen reflector 
lamps increased by $0.20 per lamp between 2013 and 2014 in big box stores (a 3% increase). 
LED reflector lamps, on the other hand, experienced a $4.72 decline in average price per lamp in 
big box stores (a 23% decrease). In non-big box stores, the average price of a CFL reflector lamp 
rose by $0.39 per lamp (a 4% increase), while the average price of an LED reflector lamp 
declined by $5.42 between years (a 20% decrease). The average price of incandescent and 
halogen reflector lamps in non-big box stores changed were about the same in both years.  
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Figure 29 


Average Shelf Price per MSB Reflector Lamp by Technology and Store Category, 2013–
2014 


 
Note: 2013 big box CFL n=7,426; LED n=5,598; incandescent n=10,638; halogen n=7,318; 2013 non-big box CFL 


n=1,102; LED n=569; incandescent n=3,810; halogen n=2,754; 2014 big box CFL n=2,929; LED n=6,137; 
incandescent n=7,817; halogen n=3,882; 2014 non-big box CFL n=912; LED n=617; incandescent n=3,124; halogen 


n=2,030. 


C.5 Linear Fluorescent Lamps 


For the third consecutive year, field researchers gathered data on 4-foot T8 and T12 linear 
fluorescent lamps during the lighting retail store shelf surveys. T12 lamps are one and a half 
inches in diameter and T8 lamps are one inch in diameter, and are among the most commonly 
used tube fluorescent lamps in residential applications (particularly in multi-family settings). The 
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sections below present results on linear fluorescent lamp availability (in terms of the percentage 
of Northwest stores carrying these lamps and the percentage of total linear fluorescent lamps 
comprised by T8 and T12 lamps) and diversity (in terms of the average number of linear 
fluorescent lamps stocked per Northwest store). 


C.5.1  Linear Fluorescent Lamp Availability 


Analysts examined linear fluorescent lamp availability from the perspectives of the percentage of 
Northwest lighting retailers that stock these lamps as well as the percentage of total linear 
fluorescent lamps stocked by lamp type (T8 or T12).  


Percentage of Stores Carrying Linear Fluorescent Lamps 


During the 2014–2015 lighting retail store shelf surveys, field staff found T12 linear fluorescent 
lamps in 43% of stores in 2014 compared to 47% of stores in 2013, and T8 linear fluorescent 
lamps in 37% of stores in 2014 compared to 32% in 2013.  


When results are examined by store category (Figure 30), the data indicate that a greater 
proportion of big box stores stocked linear fluorescent lamps (77% stocked T12 lamps and 53% 
stocked T8 lamps) than non-big box stores in 2014 (only 31% stocked T12 lamps and 32% 
stocked T8 lamps). There was no change in the percent of big box stores that carried T12 and T8 
linear fluorescent lamps between 2013 and 2014. The stocking of T12 lamps in non-big box 
stores declined from 37% of stores in 2013 to 31% in 2014, while the stocking of T8 lamps in 
non-big box stores increased during the same period (from 26% of stores in 2013 to 32% in 
2014). 


Figure 30 
Percent of Northwest Stores Stocking Linear Fluorescent Lamps by Lamp Type 


and Store Category, 2013 and 2014 
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Percentage of Linear Fluorescent Lamps Stocked 


Across all of the stores visited for the 2014 shelf surveys, T12 lamps comprised 71% of the 4-
foot linear fluorescent lamps stocked (up from 62% in 2013) and T8 lamps comprised the 
remaining 29%.  


Figure 31 shows that the percentage of linear fluorescent lamp stock comprised by T12 lamps in 
big box stores increased from 58% in 2013 to 71% in 2014. In non-big box stores, the percentage 
of T12 lamps was unchanged from 2013. 


Figure 31 
Percent of Linear Fluorescent Lamps Stocked  


by Lamp Type and Store Category, 2013 and 2014 


Percentages may not total 100% due to rounding. 


C.5.2  Linear Fluorescent Lamp Diversity 


The tables below present details on linear fluorescent lamp diversity in terms of the average 
number of lamp models stocked per store in 2014. Overall, on average, Northwest stores stocked 
1.7 T12 lamp models and 0.7 T8 lamp models per store in 2014, unchanged from 2013 (1.7 T12 
and 0.8 T8 lamp models per store).  


When examined by store category, results suggest that there was more than double the number of 
T12 lamp models available per store in big box stores compared to non-big box stores in 2014 
(2.8 and 1.3 models per store, respectively; see Figure 32). Big box stores also carried a slightly 
broader variety of T8 lamp models than non-big box stores, averaging 1.0 model per store in big 
box stores compared to only 0.6 models, on average, in non-big box stores.  
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Figure 32 


Average Number of Fluorescent Models by Lamp Type and Store Category, 2013 and 2014 


 
Note: 2013 big box T8 n=26; 2013 big box T12 n=43; 2013 non-big box T8 n=19; 2013 non-big box T12 n=41; 


2014 big box T8 n=12; 2014 big box T12 n=21; 2014 non-big box T8 n=8; 2014 non-big box T12 n=14. 
 


C.6 Promotional Materials 


During the 2014 shelf survey visits (conducted in late 2014/early 2015), field researchers 
gathered details on promotional materials or displays regarding replacement lamps. These data 
enable summarization of promotional materials by the type of lamp promoted and store category. 
The shelf surveys also provide information regarding the types and positioning of promotional 
materials in Northwest retail store as well as the types of messages included on the materials. The 
report provides more details on these topics below. 
 
C.6.1  Promotional Material Types 
 
During the 2014 shelf survey visits, 55% of stores had one or more materials in the store related 
to replacement lamps, down from 69% of stores in 2013. In all of the stores that had one or more 
promotional materials in 2014, at least one of these materials included signs placed on shelving 
or on a wall in the store. Only two percent of stores had signs about replacement lamps hanging 
from the ceiling in 2014 (compared to 4% of stores in 2013). There were no floor stickers or 
brochures observed in stores during the 2014 shelf surveys (there were also no floor stickers in 
2013). 
 
C.6.2  Technologies Promoted 
 
As mentioned above, 55% of the stores visited in 2014 had promotional materials on display 
regarding replacement lamps Figure 33). There was a decrease in the percentages of stores 
displaying promotional materials across all 4 lamp technologies (CFLs, LED, EISA-compliant 
incandescent lamps, and traditional incandescent lamps) between 2013 and 2014. Nearly half of 
the stores had promotional materials that focused on CFLs in 2014 (47%) compared to two-thirds 
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of stores in 2013 (69%). Thirty percent of stores displayed materials on LED lamps in 2014 
compared to 35% in 2013. One-quarter of stores displayed materials regarding EISA-compliant 
incandescent lamps in 2014 compared to over a third in 2013 (35%). In 2014, only 16% of stores 
had promotional materials focusing on traditional incandescent lamps, down from 29% in 2013. 
Three percent of stores in both 2014 and 2013 had displays regarding multiple lamp technologies. 
 


Figure 33 
Percent of Stores with Lighting Promotional Materials by Type of Lamp Promoted, 2013 


and 2014 


 
 
 
A higher proportion of big box stores displayed lighting promotional materials in 2014 than non-
big box stores (64% versus 52%, respectively; see Figure 34). More than half of the big box 
stores and nearly half of the non-big box stores displayed promotional materials about CFLs in 
2014 (51% and 46%, respectively). Nearly half of big box stores had materials regarding LED 
lamps (46%) compared to one-fourth of non-big box stores (25%). More than one-third of big 
box stores had promotional materials regarding EISA-compliant incandescent lamps (37%), 
compared to approximately one-fifth of non-big box stores (21%). 
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Figure 34 
Percent of Stores with Lighting Promotional Materials by Lamp Type and Store Category, 


2014 


C.6.3  Positioning of Materials in Stores 


Nearly all of the stores that displayed promotional materials in 2014 had materials displayed in 
the lighting aisle (98% of stores with promotional materials). Fourteen percent of stores 
displaying promotional materials also had materials regarding replacement lamps positioned on 
end-caps, while only 2% of stores had promotional materials regarding replacement lamps 
positioned near the cash registers in the store. Promotional materials located in the lighting aisle 
focused mostly on CFLs and LED lamps (88% and 77% of stores with promotional materials, 
respectively). However, in many stores, there were also promotional materials located in the 
lighting aisle that promoted EISA-compliant incandescent and traditional incandescent lamps 
(51% and 35% of stores, respectively). Signage on end-caps focused almost exclusively on LED 
lamps (10% of stores with promotional materials focused on LED lamps compared to 2% of 
stores with promotional materials that focused on CFLs), and materials positioned near the cash 
registers were exclusive to LED lamps (2% of stores with promotional materials). 


C.6.4  Key Messages 


The most common message on the promotional materials present in Northwest lighting retail 
stores at the time of the 2014 retail shelf surveys related to specific utility programs (such as the 
Simple Steps, Simple Savings program sponsored by the BPA). In both 2013 and 2014, 
approximately 35% of stores displayed materials with messaging related to a utility program. The 
second most prevalent message on in-store promotional materials was an informational 
comparison between technologies, which was found in one-quarter of stores in 2014 (compared 
to only 9% of stores in 2013). Another common message was energy and/or money savings; 
researchers found promotional materials emphasizing these messages in 23% of the stores 
(compared to 28% of stores in 2013).  
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Many promotional displays included multiple messages—for example, a display on LED lamps 
described them as “the most efficient bulb available,” they “cost less to operate,” and have “the 
longest bulb life available.” Additional messages related to the following topics or themes (each 
present in less than 15% of retail stores in 2014 shelf): 


• Lamp selection 
• Length of life 
• Low price or sale 
• Brightness 
• Light color 
• Specific lamp manufacturer 
• Comparing lumens to watts 
• Lamp shape 
• Energy Star 
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APPENDIX D – DETAILED CONSUMER TELEPHONE SURVEY RESULTS 


Below, we provide additional detail on results from the consumer telephone surveys conducted in 
February and March of 2015, and (where applicable) in prior study phases.  


D.1 Sample Expansion Weights  


Table 22 below shows the sample expansion average weights used for the 2015 consumer 
surveys.34  


Table 22 
2014 Consumer Survey Sample Expansion Average Weights 


State Rural Urban 
Idaho 3,915 17,241 


Montana 4,670 11,903 


Oregon 3,773 19,443 


Washington 2,555 18,915 


D.2 CFL, LED, and EISA-compliant Lamp Technologies 


In this section, we review consumer awareness and purchase rates for CFLs, LED lamps, and 
EISA-compliant incandescent lamps (i.e., those that comply with the minimum efficacy standards 
set forth in EISA) as well as the quantity of lamps purchased. We conclude with the results of a 
key driver analysis, which helps explain consumer lamp purchasing decisions. 


D.2.1 Lamp Awareness and Purchases 


Figure 35 compares results from the 2013, 2014, and 2015 consumer telephone surveys regarding 
the percentage of respondents who were aware and unaware of each of the three lamp 
technologies described above (CFLs, LED lamps, and EISA-compliant incandescent lamps). The 
figure further segments consumers who were aware of CFLs into purchasers and aware non-
purchasers for each lamp technology.  


As shown, the share of consumers who had purchased LED lamps increased by 10 percentage 
points (from 25% to 35%) and the share of consumers who had purchased energy-efficient 
incandescent lamps increased by 6 percentage points between 2014 and 2015 (from 22% to 28%). 
There were no changes in CFL awareness and the share of consumers who reported having 
purchased CFLs between 2014 and 2015 and at the same time, awareness of LED lamps and 
energy-efficient incandescent lamps held steady at roughly 95% and 60% of consumers, 
respectively. 


34  The consumer survey dataset has a comprehensive set of sample expansion weights. 
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A significantly larger percentage of rural consumers were aware of CFLs but had never 
purchased them than urban consumers (34% versus 21%), but there were no significant 
differences between rural and urban consumers regarding awareness and purchase of LED lamps 
or energy-efficient incandescent lamps. 


Figure 35 
Awareness and Purchase of CFLs, LEDs, and EISA-compliant Incandescent Lamps, 


2013–2015 Surveys 


2013 n=667; 2014 n=1,007; 2015 n=995. 
Note: Percentages may not total 100% due to rounding. 


* Difference from prior study period is statistically significant.


D.2.2 Purchase Quantities 


The 2013,  2014, and 2015 consumer telephone surveys addressed purchases of each of the three 
lamp types included above (CFLs, LED lamps, and EISA-compliant incandescent lamps) as well 
as traditional incandescent lamps that do not comply with EISA standards. The surveys asked 
about purchases that occurred during the previous year—the 2015 survey asked respondents 
about purchases made in 2014, for example. Table 23 shows the average number of lamps 
purchased by survey respondents in 2012, 2013, and 2014 by technology averaged across the 
population (purchasers and non-purchasers). The table also includes details by CFL type (general 
purpose and specialty lamps).  


Across all technologies, the data suggest that Northwest consumers purchased between 10 and 11 
lamps, on average, in 2012, 2013, and 2014. In 2012 and 2013, traditional incandescent lamps 
comprised approximately half of all lamps purchased in each year. In 2014, however, the share 
comprised by traditional incandescent lamps dropped significantly to just over one-third of all 
lamps purchased (from 46% of lamps purchased in 2013 to 35% in 2014). The share of purchased 
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lamps comprised by LED lamps increased significantly between 2013 and 2014 purchases (from 
15% of 24% of lamps). Despite these changes, however, traditional incandescent lamps still 
comprised the largest quantity and largest share of all lamps purchased in 2014 (3.6 lamps, on 
average). Results also suggest that in 2014, Northwest consumers purchased similar quantities of 
general purpose CFLs and LED lamps (2.4 and 2.5 lamps per consumer, on average), with each 
comprising roughly one-quarter of all lamps purchased in 2014. 


Consumers in Washington purchased significantly more CFLs, on average, than consumers in 
other states (approximately 3.1 per consumer in Washington versus 2.4 or fewer per consumer in 
other states). There were no other statistically significant differences in the quantities of lamps 
purchased by consumers in 2014 by state or geographic sector (urban versus rural). Not 
surprisingly, CFL purchasers reported purchasing a greater number of LED lamps in 2014, on 
average, than consumers who were aware of but had never purchased CFLs (3.4 LED lamps 
versus 1.7). 


Table 23 
Average Number and Percent of Total Lamps Purchased in 2012, 2013 and 2014 


by Lamp Type Among All Respondents, 2013–2015 Surveys 


Lamp Type 


2012 Purchases 2013 Purchases 2014 Purchases 
Avg. # 


of Lamps 
Percent 


of  Lamps 
Avg. # 


of Lamps 
Percent 


of Lamps 
Avg. # 


of Lamps 
Percent 


of Lamps 
General Purpose CFLs 2.8 27% 2.6 25% 2.4 23% 
Specialty CFLs 0.1 1% 0.1 1% 0.1 1% 
Traditional Incandescent Lamps 5.4 52% 4.9 46% 3.6 35%* 
EISA-compliant incandescent 
Lamps 0.6 6% 1.4* 13% 1.7 16% 
LED Lamps 1.4 14% 1.6 15% 2.5 24%* 
All Lamps 10.4 100% 10.5 100% 10.3 100% 


Note: Percentages may not total 100% due to rounding. 
* Difference from prior study period is statistically significant.


D.2.3 Lamp Installations 


The 2015 consumer telephone surveys included new questions to identify the types of lamps 
replaced with recently-purchased CFLs (among CFL purchasers) and LED lamps (among LED 
lamp purchasers). As shown in Figure 36 below, the majority of CFL and LED lamp purchasers 
reported that they replaced incandescent lamps with their recently-purchased lamps (roughly 60% 
of both CFL and LED lamp purchasers). Interestingly, the percentage of CFL and LED lamp 
purchasers who reported that they replaced CFLs with their recently-purchased lamps was similar 
(39% and 36%, respectively). There were no statistically significant differences in the types of 
lamps replaced by CFL purchasers versus LED lamp purchasers. When examining results by 
state and geographic sector (urban versus rural), the only difference was in the percentage of 
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LED lamp purchasers who replaced “other” lamp types in rural versus urban areas (19% versus 
3%, respectively).35 
 


Figure 36 
Type of Lamp Replaced with CFL among Recent CFL Purchasers 


and with LED Lamp among Recent LED Lamp Purchasers, 2015 Surveys 


 
Note: Percentages may not total 100% due to rounding. 


 


D.3 CFLs 


This section reviews results for CFLs in particular, beginning with awareness and purchase rates, 
then discusses CFL disposition among Northwest households, awareness and use of specialty 
CFLs, CFL purchase locations, satisfaction with CFLs, the likelihood of future CFL purchases, 
and CFL-to-CFL replacement. 
 
D.3.1  CFL Awareness and Purchases 
 
The consumer surveys have included questions regarding awareness and purchase of CFLs since 
2006. Figure 37 below shows the percentage of survey respondents in each of the seven survey 
years who were unaware of CFLs and aware of CFLs, with the latter split into consumers who 
were aware but had not purchased CFLs at the time of the survey and those who had purchased 
CFLs at the time of the survey. During the 2015 surveys, approximately 3 out of 5 consumers 
reported having purchased CFLs. Approximately one in four consumers were aware non-
purchasers, and just over half as many were unaware of CFLs. These results are statistically 
unchanged from 2014 survey results. 
 


35  The “other” lamp types in question are unclear, but it is worth noting that despite the statistically significant 
difference in these percentages, the number of respondents underlying each percentage is fairly small. Please 
refer to the consumer survey banner tables in Appendix H for more detail. 
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Figure 37 
Consumer CFL Awareness and Purchaser Categories, 2006–2015 Surveys 


Note: Percentages may not total 100% due to rounding. 
* Difference from prior study period is statistically significant.


D.3.2  CFL Disposition 


Among 2015 survey respondents, 87% of CFL purchasers reported that they had CFLs installed 
in their homes at the time of the survey, unchanged from 2014 survey results (85%) and 65 
percent reported that they were storing one or more CFLs for future use, also unchanged from 
2014 survey results (63%). Twenty-four percent of CFL purchasers in the 2015 survey reported 
that they had one or more CFLs that they installed and later removed, also unchanged from 2014 
survey results (24%). 


After identifying consumers who installed, stored, and/or removed CFLs, interviewers asked 
questions regarding the quantities of CFLs installed, removed, and in storage across the 
population of Northwest consumers. Table 24 shows that the total number of CFLs ever acquired 
remained approximately the same between 2014 and 2015 at just over 8 lamps per respondent, on 
average. In both years, respondents reported an average of 5 CFLs installed per household, with 
approximately 2.4 in storage and 0.9 installed but then later removed. The data suggest little 
difference between survey years in the proportion of CFLs installed, removed, and stored from 
2012 through 2015—in each year, more than half of all CFLs ever acquired by purchasers were 
installed at the time of the surveys.  


In terms of geography, consumers in urban areas had a significantly greater number of CFLs 
installed, on average, than consumers in rural areas (approximately 5.2 versus 3.9 CFLs). Urban 
consumers also installed and later removed significantly more CFLs than rural consumers (1.0 
versus 0.3). Consumers in Washington had significantly more CFLs installed, on average, 
compared to consumers in Idaho and Oregon (5.9 in Washington versus 4.0 in Idaho and 4.2 in 
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Oregon). There were no statistically significant differences in the quantities of CFLs stored 
within each state or by geographic sector in the 2015 survey results. 


Table 24 
Disposition of All CFLs Ever Acquired Among All Respondents, 2012–2015 Surveys 


CFL Disposition 


2012 Respondents 
(n=606) 


2013 Respondents 
(n=776) 


2014 Respondents 
(n=1,007) 


2015 Respondents 
(n=995) 


Mean # 
CFLs 


% of 
CFLs 


Mean # 
CFLs 


% of 
CFLs 


Mean # 
CFLs 


% of 
CFLs 


Mean # 
CFLs 


% of 
CFLs 


CFLs currently installed 7.0 64% 6.9 69% 5.0* 61% 5.0 60% 
CFLs ever removed 0.6 6% 0.5 5% 0.7 8% 0.9 11% 
CFLs currently stored 3.3 30% 2.7 26% 2.5 31% 2.4 29% 
All CFLs Ever Acquired 10.9 100% 10.1 100% 8.2 100% 8.3 100% 


* Difference from prior study period is statistically significant.


D.3.3  CFL Purchase Locations 


For the past several years, the consumer telephone survey has included questions to gauge the 
types of stores in which CFL purchasers purchased CFLs most recently. Results suggest that 
CFLs purchased by 2015 survey respondents were mostly concentrated in the DIY and mass 
merchandise channels, with more than three out of five purchasers having reportedly purchased 
CFLs in these channels most recently (Figure 38). There were no statistically significant 
differences between CFL purchasing locations in 2014 and 2015 at the regional level. The only 
significant difference by state or geographic sector (urban versus rural) in the 2015 survey results 
was that a significantly greater proportion of consumers in Washington reported having recently 
purchased CFLs in membership clubs than consumers in Montana (17% versus 5%, respectively), 
likely a result of the higher concentration of these stores in Washington. 
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Figure 38 
Location of Most Recent CFL Purchase among CFL Purchasers, 2012–2015 Surveys 


Note: Percentages may not total 100%, since respondents were allowed to cite more than one recent purchase 
location.  


*Difference from prior study period is statistically significant.


D.3.4  Satisfaction with CFLs 


The consumer telephone surveys address consumer satisfaction with CFLs from a number of 
perspectives: overall satisfaction, consumer impressions of the best and worst features of CFLs, 
and consumer agreement or disagreement with statements regarding CFL attributes. The 
following subsections provide details regarding these results. 


Overall Satisfaction. The consumer telephone surveys ask respondents to rate their satisfaction 
with CFLs on a scale of 1 to 10 where 1 means, “not at all satisfied” and 10 means, “very 
satisfied.” Figure 5 shows the results grouped into four categories: respondents who are very 
satisfied (ratings of 9 or 10), respondents who are satisfied (ratings of 6 to 8), those who are 
somewhat dissatisfied (ratings of 3 to 5), and those who are dissatisfied (ratings of 1 or 2). As 
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shown in Figure 39, approximately two-thirds of CFL purchasers who responded to the 2015 
survey were either “satisfied” or “very satisfied” with CFLs. There were no statistically 
significant changes in consumer satisfaction with CFLs between the 2014 and 2015 survey 
results. There were also no statistically significant differences in the 2015 survey results 
regarding consumer satisfaction with CFLs between urban and rural areas or by state. 


Figure 39 
Satisfaction with CFLs among CFL Purchasers, 2006–2015 Surveys 


Note: Percentages may not total 100% due to rounding. 
* Difference from prior study period is statistically significant.


Best Features of CFLs. The most recent phases of consumer telephone surveys have asked 
respondents to describe the best features of CFLs. There were no statistically significant 
differences in survey results between 2014 and 2015 (Figure 40). Approximately half of CFL 
purchasers cited the length of life for CFLs as their best features and a similar proportion cited 
the energy savings associated with CFLs (48% and 42%, respectively, according to 2015 survey 
results). Approximately half as many CFL purchasers cited reducing their electricity bill/saving 
money as CFLs’ best feature (21% in 2015). A significantly greater proportion of urban CFL 
purchasers cited energy savings as CFLs’ best feature compared to rural purchasers (48% versus 
23%). There were no other statistically significant differences in results by geography. 
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Figure 40 
Best Features of CFLs among CFL Purchasers, 2012–2015 Surveys 


Note: Multiple responses allowed; percentages may not total 100%. 
* Difference from prior study period is statistically significant.


Worst Features of CFLs. The consumer surveys also included questions to gauge CFL 
purchaser impressions of the worst features of CFLs among CFL purchasers. As shown in Figure 
41, roughly one-quarter of CFL purchasers reported that the long start-up time for CFLs was their 
worst feature in 2015 (23%), unchanged from 2014 survey results (also 23%). Approximately 
one-fifth of purchasers reported that the lack of brightness in CFLs was their worst feature (19%), 
a significantly smaller proportion of CFL purchasers than in 2014 (26%). Ten percent of 
purchasers or more cited the color of light, mercury or hazardous contents, and/or the high price 
of CFLs as their worst features.  


Significantly greater proportions of urban CFL purchasers cited CFLs’ start-up time and color of 
light as the worst features compared to rural purchasers. Twenty-four percent of urban purchasers 
mentioned the start-up time as one of the worst features of CFLs compared to only 11% of rural 
purchasers, and 15% of urban purchasers mentioned the color of light from CFLs compared to 
7% of rural purchasers. There were no other significant differences in CFL purchasers’ 
perceptions of the worst features of CFLs between urban and rural CFL purchasers in 2015. 
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Figure 41 


Worst Features of CFLs among CFL Purchasers, 2012–2015 Surveys 


 
Note: Multiple responses allowed; percentages may not total 100%. 


* Difference from prior study period is statistically significant. 
 


 
Perceptions of CFL Attributes. To gauge CFL purchaser perspectives on specific CFL 
attributes, the 2013, 2014, and 2015 surveys included seven statements regarding CFLs with 
which interviewers asked respondents to either agree or disagree. As shown below, purchasers’ 
level of agreement was strongest with the statement “CFLs are not suitable for use in all of the 
rooms in my home,” with just under 60% of CFL purchasers agreeing with this statement in all 3 
survey years (Figure 42). Nearly 40% of purchasers agreed that “CFLs take too long to light up” 
in 2015, statistically unchanged from 2013 and 2014 survey results. The only statistically 
significant differences between 2014 and 2015 survey results across the region were that smaller 
proportions of purchasers agreed that “CFLs are not bright enough”  and/or that “CFLs don’t 
come in the shapes that I need” in 2015 than 2014. For the latter statement, the 2015 survey 
results represent a reversal of the significant increase in agreement between 2013 and 2014.  
 
There were several statistically significant differences in results between urban and rural areas. In 
one case, urban purchasers had a less favorable impression of CFLs than rural purchasers—20% 
of urban purchasers agreed that “the light from CFLs is too harsh” compared to only 10% of rural 
purchasers. In three cases, urban purchasers had more favorable impressions of CFLs than rural 
purchasers:  


• 25% of urban purchasers agreed that “CFLs don't fit well in my fixtures” 
compared with 40% of purchasers in rural areas; 


• 33% of urban purchasers  agreed that “CFLs don't look good in my fixtures” 
compared to 48% of rural purchasers; and 
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• 30% of urban purchasers agreed that “CFLs don't come in the shapes that I need” 


compared with 51% of rural purchasers. 
 
By state, the most striking difference in results was regarding the statement that “CFLs take too 
long to light up:” 56% of CFL purchasers in Idaho agreed with the statement compared to only 
35 to 38% of purchasers in the other Northwest states. 
 


Figure 42 
Level of Agreement with Statements Regarding CFLs among CFL Purchasers,  


2013–2015 Surveys 


 
Note: Multiple responses allowed; percentages may not total 100%. 


* Difference from prior study period is statistically significant. 
 
D.3.5  Factors Preventing Additional CFL Installations 
For the past several years, the consumer surveys have included questions regarding the main 
factors preventing additional CFL installations among CFL purchasers. Figure 43 shows the 2014 
and 2015 survey responses. As shown, approximately one-quarter of CFL purchasers cited that 
the main factor preventing them from installing additional CFLs was that they “do not need any 
more bulbs at this time” (26% of respondents in both years). Roughly one in ten respondents 
reported that they were waiting for incandescent bulbs to burn out (11%) and a similar proportion 
cited CFL price as the main factor preventing additional CFL installations (10%). There were no 
statistically significant differences in survey results between years. There were also no significant 
differences in 2015 survey results by geography. 
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Figure 43 
Main Factors Preventing Additional CFL Installations among CFL Purchasers, 


2014–2015 Surveys 


* Difference from prior study period is statistically significant.


D.3.6  CFL to CFL Replacement Likelihood 


For the past several years, the consumer surveys have asked CFL purchasers who currently have 
CFLs installed to rate how likely they are to replace an installed CFL with another CFL upon 
burnout. Interviewers ask respondents to use a scale of 1 to 5 where 1 means “not at all likely” to 
purchase CFLs within the next year and 5 means “very likely.” As shown in Figure 44, roughly 
60 percent of CFL purchasers who had CFLs installed said that they were “very likely” to replace 
a burned-out CFL with another CFL in both years, and only 10% said that they were “not at all 
likely” to do so. There were no statistically significant differences in results between 2014 and 
2015 at the regional level.  
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Within the 2015 results, there was no statistically significant difference in the average likelihood 
ratings between urban and rural CFL purchasers. However, significantly higher percentages of 
urban respondents provided ratings of 3 and 4 than rural respondents.  
 


Figure 44 
Likelihood of CFL to CFL Replacement among CFL Purchasers  


Who Have One or More CFLs Installed, 2012–2015 Surveys 


 
Note: Percentages may not total 100% due to rounding. 


*Difference from prior study period is statistically significant. 


D.4 LED Lamps 


The 2015 consumer telephone surveys elicited information specifically regarding LED lamps, 
including purchase locations. The 2014 and 2015 surveys both asked about consumer satisfaction 
with LED lamps and (among LED non-purchasers) reasons for not purchasing LED lamps.  
 
D.4.1  Purchase Location 
 
Telephone interviewers asked consumers where they made their most recent LED lamp 
purchases. As shown above in Figure 38, interviewers asked CFL purchasers the same question. 
Figure 45 compares 2015 results on lamp purchase locations between CFL purchasers and LED 
lamp purchasers. As shown, purchasers of both lamp types cited do-it-yourself stores as their 
most recent purchase locations above all other store types (42% for both LED and CFL lamp 
purchasers). A significantly higher proportion of CFL purchasers made their most recent 
purchases at mass merchandise stores (31% of CFL purchasers versus 21% of LED lamp 
purchasers), and there were no other statistically significant differences in the 2015 survey results 
at the regional level. There were also no differences in results among LED purchasers by 
geographic sector (urban versus rural) or state. 


61% 


60% 


65% 


69% 


13% 


11% 


15% 


11% 


12% 


10% 


10%* 


5% 


4% 


6% 


10% 


13%* 


6%* 


11%* 


0% 20% 40% 60% 80% 100%


2015 Survey
(n=502)


2014 Survey
(n=516)


2013 Survey
(n=401)


2012 Survey
(n=459)


Percent of Purchasers Who Have 1+ CFLs Installed 


5 - Very Likely 4 3 2 1 - Not at all Likely Mean 
Rating 


 
  


4.2 
 
 
 
 
 
 
 


4.3 
 
 
 
 
 
 
 
 
 
 


4.0 
 
 
 
 
 
 
 
 
 
 
 


4.1 


DNV GL Page 148 
 







2014-2015 Northwest Residential Lighting Long-Term Market Tracking Study 


Figure 45 
Location of Most Recent CFL Purchases among CFL Purchasers 


and LED Purchases Among LED Purchasers, 2015 Surveys 


Note: Multiple responses allowed; percentages may not total 100%. 
* Difference from LED purchaser results is statistically significant.


D.4.2  Satisfaction with LED Lamps 


Figure 46 below compares satisfaction with LED lamps between 2014 and 2015 survey results. 
As shown, there were no statistically significant differences in satisfaction between years, with 
nearly two-thirds of LED lamp purchasers reporting that they were “very satisfied” with LED 
lamps (63% in 2015). Within 2015 survey results, there were no differences in satisfaction with 
LED lamps by geography (state or urban/rural designation). 
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Figure 46 


Satisfaction LED Lamps among LED Lamp Purchasers, 2014 and 2015 Surveys 


 
Note: Percentages may not total 100% due to rounding. 


* Difference from prior study period is statistically significant. 
 
Figure 47compares 2015 survey results on CFL purchaser satisfaction with CFLs (from Figure 39 
above) with LED lamp purchaser satisfaction with LED lamps (from Figure 46 above). As 
shown, LED lamp purchasers were significantly more satisfied with LED lamps in 2015 than 
CFL purchasers were with CFLs (63% “very satisfied” compared with only 40% of CFL 
purchasers). The proportion of LED purchasers who were dissatisfied with LED lamps was also 
significantly lower than the proportion of CFL purchasers dissatisfied with CFLs (2% versus 
10%, respectively). 
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Figure 47 
Satisfaction with CFLs among CFL Purchasers  


and LED Lamps among LED Lamp Purchasers, 2015 Surveys 


Note: Percentages may not total 100% due to rounding. 
* Difference from LED lamp results is statistically significant.


D.4.3  Reasons for Not Purchasing LED Lamps 


The 2014 and 2015 surveys asked respondents who had not purchased LED lamps why they had 
not done so. Results suggest that more than one-quarter of LED lamp non-purchasers state that 
they have not purchased LED lamps because they do not need any light bulbs. Respondents cited 
this reason more than any other, similar to results for CFL non-purchasers regarding CFLs. 
Eighteen percent of non-purchasers cited the expense of LED lamps as their reason for not 
purchasing them. Eleven percent noted that they were satisfied with their current lamps, up from 
6% in 2014 (a statistically significant difference). There were no noteworthy differences in 
results between urban and rural areas during 2015. 
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Figure 48 


Reasons for Not Purchasing LED Lamps among LED Lamp Non-Purchasers,  
2014 and 2015 Surveys 


 
* Difference from prior study period is statistically significant. 


 


D.5 Energy Independence and Security Act  


 
The 2010–2015 consumer telephone surveys included questions to gauge consumer awareness of 
EISA and consumer perspectives regarding the types of lamps they plan to purchase when 
traditional incandescent lamps are no longer available. The sections below provide these results. 
 
D.5.1  Awareness 
 
The surveys included the following three questions to gauge Northwest consumers’ awareness of 
various elements of EISA: 


• Are you aware of any legislation in the United States that may affect the availability of 
certain types of light bulbs? 


• In 2007, Congress passed legislation that will phase out most traditional incandescent 
light bulbs by 2014. Before today, were you aware of this legislation? 
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• As part of the legislation, retailers began phasing 100-watt, 75-watt, 60-watt, and 40-watt 


light bulbs out of stores at the beginning of 2012. Before today, were you aware that these 
light bulbs are being phased out? 


The survey included unprompted and prompted awareness question listed above (the first two on 
the list) in each phase between 2010 and 2015, but as shown in Table 25 below, the other survey 
questions related to EISA changed as the legislation’s efficacy standards were phased in over 
time. The 2010—2013 surveys asked consumers whether they were aware that traditional 100-
watt incandescent lamps were being phased out (as the phase-out for these lamps began on 
January 1, 2012), the 2013 surveys asked consumers whether they were aware that traditional 75-
watt incandescent lamps were being phased out (beginning on January 1, 2013), and the 2014 and 
2015 survey asked consumers whether they were aware that 100-watt, 75-watt, 60-watt, and 40-
watt incandescent lamps were being phased out (with the 60 and 40-watt phase-out beginning on 
January 1, 2014). 
 
In both 2014 and 2015, roughly 40% of consumers were aware of legislation that may affect lamp 
availability (44% in 2014 and 37% in 2015). A significantly smaller proportion of 2015 survey 
respondents reported awareness that Congress passed legislation that will phase out most 
traditional incandescent light bulbs by 2014 (51% in 2015 versus 59% in 2014), and a similar 
proportion of 2015 respondents reported awareness that traditional , 100-, 75-, 60- and 40-watt 
incandescent lamps were being phased out (54%).  
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Table 25 


Awareness of EISA and its Implications, 2010–2015 Surveys 


Aware… 


Percent Aware 
2010 


(n=500) 
2011 


(n=1,000) 
2012 


(n=606) 
2013 


(n=776) 
2014 


(n=1,007) 
2015 


(n=995) 


…of legislation that will affect lamp availability? 16% 26%* 46%* 46% 44% 37% 
…of legislation that will phase out most 
traditional incandescent lamps by 2014?36  23% 33%* 58% 59% 59% 51%* 
…that traditional 100-watt incandescent lamps 
are being phased out?37  11% 18%* 41%* 43% - - 
…that traditional 75-watt incandescent lamps 
are being phased out?38 - - - 30% - - 
…that traditional 100-watt, 75-watt, 60-watt and 
40-watt incandescent lamps are being phased 


39 
- - - - 57% 54% 


* Difference from prior study period is statistically significant. 
 


 
D.5.2  Planned Lamp Purchasing Activities 
 
As described above, the consumer telephone surveys began asking questions about consumer 
familiarity with EISA in 2010, and the survey questions evolved between 2010 and 2014 as EISA 
was phased in over time. Between 2010 and 2012, survey questions focused on whether they had 
shopped for traditional 100-watt incandescent lamps in the previous year and if so, whether they 
were able to purchase them. In 2013, the survey asked whether consumers had shopped for and/or 
purchased traditional 75-watt incandescent lamps in 2012, and the 2014 and 2015 surveys asked 
consumers whether they had shopped for and/or purchased traditional incandescent lamps of any 
wattage in 2013 and 2014, respectively. The 2015 survey results suggested that 43% of 
consumers shopped for traditional incandescent lamps in 2014, unchanged from 2014 survey 
results for 2013 (46%). In 2015, 79% of these respondents reported that they were ultimately able 
to purchase the lamps that they were shopping for, also statistically unchanged from 2014 survey 
results (85%). These results suggest that traditional incandescent lamps were still widely 
available in Northwest retail stores in 2013 and 2014, which aligns with shelf survey results from 
2014 and 2015 (see Section C.2.3 above).  
 


36  The 2011 and 2010 surveys used the word “ban” instead of “phase out” for this question to match the wording of 
a survey question fielded on behalf of OSRAM Sylvania in a national study. The word “ban” is somewhat 
misleading, however, so DNV GL and NEEA staff agreed to modify the question wording for the 2012 survey. 


37  In the 2011 and 2010 surveys, this question was phrased as follows: “As part of the legislation, traditional 100-
watt light bulbs will no longer be sold by 2012. Before today, were you aware that 100-watt light bulbs will no 
longer be available by 2012?” Evaluators modified the phrasing for the 2012 and 2013 surveys so the question 
was phrased as follows: “As part of the legislation, retailers began phasing traditional 100-watt light bulbs out of 
stores at the beginning of 2012. Before today, were you aware that 100-watt light bulbs are being phased out?” 
The legislation does not prevent retailers from selling through their existing stock of 100-watt incandescent 
lamps, and the legislation had gone into effect before interviewers conducted the 2012 and 2013 surveys.  


38  Question included in 2013 survey only. 
39  Question added in 2014 survey. 
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The 2014 and 2015 surveys followed with another question asking consumers what type of light 
bulbs they plan to use when traditional incandescent lamps are no longer available. As shown in 
Table 26, in both survey years, just over 60% of respondents reported that they will switch to a 
new type of light bulb when traditional incandescent lamps are no longer available. 
Approximately 20% reported that they will keep using incandescent lamps but switch to a lower 
wattage. There were no statistically significant geographic differences in the 2015 survey results. 


Table 26 
Planned Action When Traditional Incandescent Lamps Are No Longer Available,


2014 and 2015 Surveys 


Planned Action 


Percent of Respondents 
2014 Survey 


(n=1,007) 
2015 Survey 


(n=995) 
Switch to a new type of light bulb 61% 64% 
Keep using traditional light bulbs but switch to a lower wattage 22% 18% 
Other 10% 10% 
Don't know / Refused 9% 9% 


Note: Multiple responses allowed; percentages may not total 100%. 


Of 2015 survey respondents who reported that they will switch to another type of light bulb 
(n=599), 36% said they would switch to CFLs and 29% to LED lamps. The proportion who 
reported they would switch to LED lamps was significantly higher in 2015 (29%) than in 2014 
(22%). Approximately 13% of 2015 respondents reported that they will switch to EISA-
compliant incandescent lamps and 3% to halogen lamps, and 4% to some other lamp type (the 
remainder were unsure). There were no differences in 2015 survey results between urban and 
rural consumers. 


D.6 Key Driver Analysis 


One of the objectives of the 2014–2015 Northwest Residential Lighting Long-Term Market 
Tracking Study is to “better understand drivers of customer decision-making regarding lamp 
purchases and influences on those decisions” (study objective 9). This year’s consumer survey 
included questions that enable a key driver analysis to understand the impact of various factors 
that may influence consumer purchase decisions.   


D.6.1  Background 


A key driver analysis is an exploratory analytic technique that attempts to explain the behavior of 
an outcome variable as a function of multiple explanatory variables. For the key driver analysis, 
the outcome variable is the consumer purchase decision, and the explanatory variables include 
factors consumers might consider when purchasing a lamp, such as energy savings, price, quality 
of light, bulb life, and other factors. These explanatory variables serve as independent variables in 
the key driver analysis. 
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The consumer lighting telephone survey instrument includes a battery of attributes (which serve 
as the explanatory variables in the key driver analysis) that respondents were asked to rate on a 
1–10 scale on the importance of that attribute when making a light bulb purchase (see Table 27 
below).  Specifically, respondents were asked: “On a scale of 1–10 where 1 means ‘not at all 
important’ and 10 means ‘very important,’ how important are each of the following in your 
decision to purchase light bulbs?” (see question K1 in consumer lighting telephone survey 
instrument in Appendix B). Analysts used respondent ratings of these attributes to determine 
whether or not they could serve as predictors of consumer purchasing decisions.  
 


Table 27 
Lamp Attributes Rated by Respondents, 2015 Consumer Survey 


Attributes 


1 The bulb helps save energy  
2 The price of the bulb is reasonable  
3 The bulb helps lower energy bills  
4 The bulb lasts a long time before burning out 
6 The bulb is environmentally friendly  
7 Having prior experience with the type of bulb I purchase 
8 The bulb is dimmable  
9 The quality of the light from the bulb  
10 The bulb fits well in my light fixture  
11 My friends or family recommend the bulb I purchase  
12 The bulb reaches full brightness instantly 
13 The bulb does not have mercury in it 
14 The bulb does not flicker 


 
The 2015 NEEA consumer lighting survey included questions that asked respondents whether 
they had ever purchased a CFL or LED lamp as well as the number of CFL and LED lamps they 
purchased in 2014 (Table 28 below). Respondents were also asked whether or not they were 
satisfied with the CFL or LED lamps they purchased on a scale of 1–10. Respondents’ answers to 
lamp purchasing questions as well as the satisfaction questions represent the set of dependent 
outcome variables that the key drive model attempts to explain through analysis of the 14 
independent explanatory variables in Table 27 above. 
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Table 28 
Outcome Variables Examined for Key Driver Analysis, 2014 Consumer Survey 


Question # Question Topic 


P0, M1, M2 CFLs: ever purchased and number purchased in 2014 
S1 Satisfaction with CFLs purchased 
LE3, LE4 LED lamps: ever purchased and number purchased in 2014 
LED6 Satisfaction with LED lamps purchased 


D.6.2  Results 


We first examined whether or not there is a direct relationship between the number of CFLs and 
LED lamps purchased and the explanatory variables. Results of this analysis, which included 
simple regression models, suggest that the relationship between the explanatory variables and the 
number of CFLs and LED lamps purchased is weak. The reasons for this weak relationship may 
be due to a variety of factors outside of the scope of the key driver analysis, including lamp price, 
lack of need for new lamps, lamp placement in retail stores, and other external factors. 


Given this weak relationship between the explanatory variables and the number of lamps 
purchased, we then explored whether or not there might be a positive relationship between 
satisfaction with CFLs and LED lamps and the number of CFLs and LED lamps purchased. 
Respondents who rated their satisfaction with CFLs as a “1” bought 2.5 CFLs on average, while 
respondents who rated their satisfaction with CFLs as a “10” bought 4.9 CFLs on average.40  
After exploring the relationship between CFL satisfaction and the average number of CFLs 
purchased, we next explored the relationship between LED lamp satisfaction and the average 
number of LED lamps purchased. While we were able to observe a similar positive correlation 
between LED lamp satisfaction and LED lamp purchases (as observed with CFLs), there were 
fewer sample points for LED lamp purchasers than there were for CFL purchasers.41 
Furthermore, LED purchasers overwhelming reported high levels of satisfaction with LED 
lamps. As such, we decided to continue with the key driver analysis for CFL purchasers only. 


The next step in the key driver analysis involved the construction of a binary variable that 
indicates very high satisfaction with CFL purchases versus very low satisfaction with CFL 
purchases. Respondents who reported satisfaction levels of 9 or 10 were classified as very 
satisfied and those who report satisfaction levels of 1 or 2 as very dissatisfied (Table 29).  We 
excluded respondents in the middle satisfaction levels (275 respondents citing satisfaction levels 
from 3 to 8) in order to gain a clearer understanding of which explanatory variables are key 


40  Results for the average number of CFLs purchased for the remaining eight satisfaction levels are as follows: 2—
2.1 CFLs purchased; 3—0.8 CFLs purchased; 4—7.8 CFLs purchased; 5—2.6 CFLs purchased; 6—2.9 CFLs 
purchased; 7—3.5 CFLs purchased; 8—7.0 CFLs purchased; 9—4.3 CFLs purchased. 


41  Among LED lamp purchasers there were some LED satisfaction levels that had as few as two observations. For 
CFL purchasers, observations for each satisfaction level ranged from 18 to 172. 
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drivers of CFL satisfaction. As shown below, highly satisfied customers bought on average 
almost double the number of CFLs as highly dissatisfied customers. 


Table 29 
Outcome Variables Examined for Key Driver Analysis, 2015 Consumer Survey 


Satisfaction 
Level Satisfaction Category Total Frequency Average number of 


CFLs purchased 


1 and 2 Very Dissatisfied 62 2.4 
9 and 10 Very Satisfied 222 4.7 


The next step in the analysis was to develop a predictive model that would be able to correctly 
classify respondents as very satisfied and very dissatisfied with CFLs based on the explanatory 
attributes that were rated by respondents (as shown in Table 27 above). From this, we developed 
odds ratios for each of the 14 explanatory attributes that either positively correlated with 
satisfaction or dissatisfaction (see Figure 49). The numerical value next to the explanatory 
attributes below represents an odds ratio. An attribute with an odds ratio greater than 1 means that 
the attribute correlates positively with satisfaction, and an attribute with an odds ratio lower than 
1 means that the attribute correlates negatively with satisfaction. An attribute with an odds ratio 
of 1 is not a significant predictor of satisfaction. There was one explanatory attribute that 
correlated significantly and positively with satisfaction, and two explanatory attributes that 
correlated significantly and negatively with satisfaction (the other 11 attributes did not exhibit a 
significant relationship with satisfaction and CFL purchases). Results are as follows: 


• A unit increase in the importance rating of a bulb helping to lower energy bills increases
the odds of a respondent being very satisfied with CFLs (a rating of 9 or 10) by a 
multiplicative factor of 1.7. 


• A unit increase in the importance rating of the bulb reaching full brightness instantly42


decreases the odds of a respondent being very satisfied with CFLs by a multiplicative 
factor of 0.8.  


• A unit increase in the importance rating of the bulb not having mercury in it decreases the
odds of a respondent being very satisfied with CFLs by a multiplicative factor of 0.8.  


The results suggest that a high importance rating of a bulb helping to lower energy bills has a 
strong positive impact on CFL satisfaction. On the other hand, a high importance rating of a bulb 
reaching full brightness instantly or not having mercury in it has a negative impact on 
satisfaction. 


42  Most CFLs do not reach full brightness instantly after being switched on. This is a source of dissatisfaction 
among some consumers. 
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Figure 49 
Summary of Key Explanatory Attributes on CFL Satisfaction and CFL Purchases 


The three explanatory attributes in the figure above are the significant key drivers of satisfaction 
or dissatisfaction with CFLs. Furthermore, we have established that CFL satisfaction has a 
positive correlation with the number of CFLs purchased. If a respondent considers a bulb helping 
to lower energy bills extremely important, they are likely to be very satisfied with CFLs. And if 
respondents are very satisfied with CFLs, they are more likely to have purchased more CFLs. 
Thus, the explanatory attributes, which serve as key drivers of CFL satisfaction, have an indirect 
relationship to the number of CFLs purchased. 
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APPENDIX E – CONSUMER FOCUS GROUP FINDINGS 


 


E.1 Overview  


DNV GL’s moderator conducted six focus groups with consumers in Portland, OR; Seattle, WA; 
and Spokane, WA. The purpose of the focus groups was to:   


• Understand Northwest consumer familiarity with and perceptions of CFLs, LED lamps 
and energy-efficient incandescent lamps; 


• Assess consumer motivations for recent purchases and installation (or lack thereof) for 
each of these lamp technologies; and  


• Better understand drivers of consumer decision-making regarding replacement lamp 
purchases and influences on those decisions. 


Each group consisted of nine or ten participants, as shown in Table 30 below. The groups began 
with a brief discussion of how participants would describe CFL, LED and energy-efficient 
incandescent lamps to someone who was not familiar with them.43 The moderator then led 
participants in discussions regarding their lamp purchase, installation, and shopping behaviors as 
well as their decision criteria for choosing which lamp(s) to purchase. Each session closed with a 
simulated lamp shopping exercise and discussion of their experience and rationale for their lamp 
choices.            


Table 30 
Number of Focus Group Participants by Group Location and Time, 2015 


Location 5:30-7:00 pm 7:30-9:00 pm Total 
Participants 


Portland 9 9 18 


Seattle 9 10 19 


Spokane 9 9 18 


Total Participants 27 28 55 


 


E.2 Consumer Perceptions of Lamp Technologies   


The moderator started each focus group with a conversation about how one would describe 
CFLs, LED lamps, and energy-efficient incandescent lamps to others who are not familiar with 
them.    
 
 
 
 


43  We refer to EISA-compliant incandescent lamps in this section as “energy-efficient” incandescent lamps, since 
this is how the lamps were described to focus group participants and this is how these lamps are typically 
marketed to consumers. 
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E.2.1  CFLs 
 
When asked to describe CFLs, about half of the respondents first mentioned the shape. They 
referred to CFLs as “corkscrew,” “twirlies,” “twisty,” “ice cream cone,” “pigtail” and “curly.” 
Two participants mentioned CFLs in shapes other than the standard spiral. After a brief 
discussion of lamp shape, the conversation shifted to complaints about CFL attributes. 
Participants expressed some dissatisfaction with CFLs because of the time they take to reach full 
brightness, the different quality of light from CFLs (e.g., colder than incandescent), dimness, 
mercury content/special disposal and burning out too quickly. However, despite these negative 
comments, about half the participants said they would install another CFL when an installed CFL 
burned out. Respondents gave reasons such as familiarity with CFL technology, wanting a 
uniform look among lamps installed in their home, and using up existing CFLs currently in 
storage at their homes.  
 
E.2.2  LED Lamps 
 
The moderator then asked participants how they would describe LED lamps to others not familiar 
with them.  In most groups, participants first mentioned LED lamp attributes such as their long 
life and light quality as well as the cost, which they described as “pricey” and “very expensive.” 
Participants commented on the lamp lifespan as “lasting a long, long time” and the quality of 
light as “incredibly bright,” “clear,” and “white.”  
 
In a few groups, the discussion then turned to some of the characteristics of the LED lamps 
themselves. Some participants stated that LED lamps look like “multiple little bulbs of light in it” 
or “small pinpoints of light.”  
 
A significant minority appeared unfamiliar with standard MSB LED A-lamps. Instead, these 
participants discussed LED lamps in the context of holiday lights, nightlights, bicycle lights and 
flashlights. One participant commented, “I don’t know that I’ve seen [an LED lamp] that is big 
enough to take the place of a regular light bulb.”    
     
A few group discussions revealed some misperceptions about LED attributes. For example, one 
participant reported that LED lamps cannot be installed in existing light fixtures. 
Compared to the discussion of CFL attributes, participants had far fewer negative comments 
about LED lamps. The overwhelming majority of negative comments related to lamp price. Only 
one participant mentioned an LED lamp installed at his home that flickered and blanked out. 
 
E.2.3  Energy-Efficient Incandescent Lamps 
 
Next, the moderator asked participants to describe energy-efficient incandescent lamps to others 
not familiar with them. Participants commented that energy-efficient incandescent lamps look 
like traditional incandescent lamps but use less energy, or “like a regular light bulb but it lasts 
longer.” Several participants mentioned wattage levels that are “usually an odd number like 43… 
45 or a 67, instead of a 60 watt.”  
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However, some participants mentioned uncertainty about some characteristics of these lamps, 
specifically how they differ from traditional incandescent lamps. Several participants expressed 
disbelief that energy-efficient incandescent lamps are actually energy-efficient, stating that it’s a 
“contradiction in terms, like a green gas guzzler” or “lies, hocus pocus.” 


E.3 Lamp Purchase   


Below we review focus group results regarding lamp purchase locations and decision-making. 
 
E.3.1  Lamp Purchase Locations 
 
Focus group participants reported purchasing CFLs, LED lamps, and energy-efficient 
incandescent lamps in a range of store types, primarily mass merchandise, membership clubs, 
large home improvement and small hardware stores. A few participants in the Spokane focus 
groups reported receiving free CFLs from their energy utility (Avista) or from their landlords. 
 
In most groups, one or two participants reported purchasing CFLs and LED lamps online, 
typically from websites that are not affiliated with brick-and-mortar stores (e.g., Amazon.com). 
They mentioned shopping online for bulk purchases (e.g., lamps for a condominium association), 
or for specialty lamps not available in local stores. One participant mentioned, “I order the special 
CFLs from a place online because I couldn’t find them at places like Home Depot.” Despite these 
comments, none of the focus group participants reported regularly shopping for lamps online. A 
handful of participants reported expected negative outcomes of online shopping for lamps, such 
as possible breakage during shipment and the inability to see the actual lamps before purchasing. 
 
E.3.2  Lamp Purchasing Decisions 
 
When the moderator asked focus group participants how they decide which lamp to buy, 
participants primarily mentioned price. However, a noteworthy minority mentioned energy 
savings, cost savings, and/or length of life as equal to, or (in few cases) more important than 
price. In addition, many of those who first mentioned price also discussed other decision factors. 
Among these, the second most common factor – most often mentioned along with price – was 
energy efficiency:   


• “It’s a balance between the most efficient light bulb for the price.” 
• “We want to conserve energy, but if there’s an energy-efficient bulb here for $3 and a 


super energy efficient bulb for $12, I think I’d go for the $3 one and still feel good about 
it, because it told me it was energy-efficient.” 


 
In a few groups, the discussion quickly turned from price to lamp longevity and energy savings 
as the next most important factors considered:         


• “Energy savings, it’s important to me to try to save money, I look on the box for energy 
savings.” 
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• “The reason I'm buying the supposedly long-lasting bulbs is that I get real tired of 


replacing light bulbs so I look for longevity in them, because the LED should last longer 
than an incandescent bulb.” 


• “[The most important factors are] price, longevity, energy savings, and then I'm going to 
make a decision with the options available.” 


 
Other decision criteria mentioned included light quality and easy disposal (i.e., no mercury).  
 
Some participants reported that, when faced with a selection of lamps at different price points, 
they chose lamps at higher price points. Reasons given included lamp longevity and energy 
savings or cost savings. However, a few participants gave an upper limit on their willingness to 
pay more for longevity and savings:   


• “A $3 or $4 bulb versus a $1 bulb is okay, but after that it doesn’t matter. It could be the 
greatest bulb, it could last forever, but after it gets to $6, $7, or $8, I’m not paying that 
much for one bulb.” 


• “At some point it’s just a bulb. So a couple of bucks is what it should be. I mean, if 
they’re charging a lot for a bulb it’s going to take a lot to convince me why that’s 
justified.” 


 
A handful of participants mentioned that lamp selection had become too complicated and 
required too much effort due to the growing selection of lamps available, particularly at large, 
well-stocked stores. Consequently, these participants mentioned making replacement lamp 
decisions based on familiarity with the lamp technology, the presence of sales, and packaging 
that describes the lamps as energy-efficient.   


E.4 Lamp Installation 


The focus group moderator asked participants whether they have at least one CFL, LED or 
energy-efficient incandescent lamp currently installed at their homes (across all groups; see 
Figure 50). As shown, all participants had one or more CFLs installed (required to participate in 
the focus group), with fewer reporting one or more installed LED lamps or energy-efficient 
incandescent lamps (roughly 3 out of 10 participants for each). 
 
There was confusion among some participants regarding whether or not they had energy-efficient 
incandescent lamps or traditional incandescent lamps installed in their homes. Participants who 
believed they had energy-efficient incandescent lamps reported installing them throughout their 
homes with no consensus on installation strategies by room type, fixture type or application. 
Comments included:   


• “[They are installed] mostly in [fixtures] scattered all over the place, and there was no 
rhyme or reason honestly.”  


• “In the bathroom [to] match the look of the other standard incandescent bulb.” 
• “They’re in our kids’ rooms because we didn't want CFLs in there because they’re too 


fragile and could break.” 
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Figure 50 
Number of Participants Reporting At Least One Lamp Technology Installed 


E.5 Lamp Storage 


All participants reported having at least one lamp in storage and some reported having up to a 
dozen or more. On average, participants had about 6 lamps in storage, primarily CFLs as well as 
traditional and energy-efficient incandescent lamps. A few participants reported stocking up on 
traditional incandescent lamps and had a dozen or more in storage.  


About half the participants reported stocking up on lamps, whether they needed them at the time 
of purchase or not. The remaining participants reported that they purchase lamps as needed, but 
many of these had lamps in storage because they sought cost savings associated with multipacks 
of four, six or more lamps.  


Many participants reported that sales exerted at least some influence on their lamp purchase 
decisions. These participants mentioned impulse purchases and/or buying more than planned, 
particularly for LED lamps, when discounts were available. A minority of participants reported 
always stocking up when lamps were on sale and/or when shopping at certain stores (e.g., 
membership clubs).    


E.6 Perceptions and Use of LED Lamps 


Across all groups, about one-third of focus group participants mentioned they had at least one 
LED lamp installed at their homes. Significant variation existed across groups from nearly 8 out 
of 10 of participants in one focus group in Portland to no participants having LED lamps 
currently installed in a Seattle group. A few participants mentioned slowly transitioning all 
sockets to LED lamps as other installed lamps burn out at their homes. Others mentioned they 
plan to use LED lamps when they used up existing lamps in storage.  
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Several participants mentioned installing LED lamps for reading or other close tasks (e.g., 
cooking or knitting) where light quality is important. Due to cost, several participants mentioned 
they avoid installing LED lamps in low-use rooms and fixtures. Participants most frequently cited 
price as the main factor inhibiting more widespread installation of LED lamps at their homes.  
Several mentioned they planned to install more as LED lamp prices decrease.    


The moderator asked participants not currently using LED lamps at their homes what it would 
take to get them to do so. A small number of participants mentioned no specific action because 
they reported being satisfied with their existing options. One participant mentioned, “There’s no 
reason to seek them out. I’ve got CFLs and [I] like those.” For the vast majority of remaining 
participants, equal numbers mentioned that they’d consider LED lamps if prices were lower or if 
they were more aware of or educated about the technology. Comments from those mentioning 
awareness and/or education include:    


• “I haven’t noticed [LED lamps] really being sold. That doesn’t mean it’s not there and I
haven’t walked by them but it just hasn’t made any impression on me yet.” 


• “There was a huge campaign when CFLs came [out] that convinced us to try them to
reduce our footprint and be greener, but that hasn't happened with LED lamps.” 


• “When I got the CFLs for free, that’s what convinced me to try them.”
• “I can understand the additional cost [if they] last twice as long as CFLs but I need to


know that [they’re actually] going to last.”


E.7 Simulated Shopping Exercises 


During the focus groups, the moderator conducted two simulated shopping exercises. First, the 
moderator provided a worksheet to each participant that included four lamp choices. These 
choices corresponded to a display table with four different lamp technologies, identified only by 
number:  #1 (incandescent), #2 (energy-efficient incandescent), #3 (CFL) and #4 (LED).  


The moderator asked participants to imagine that they needed to replace a lamp at their home and 
had a choice among only these four options. Participants were instructed to assume that all lamps 
had about the same brightness and light color and that all four lamps cost about the same. The 
moderator instructed participants to examine the lamp packages more closely to aid their 
decision-making process if they wished to do so. Participants then marked their lamp choice, by 
number, on the worksheet provided.  


Next, for the second exercise, the moderator revealed the actual retail price for each lamp 
technology (in terms of price per lamp), and again asked participants to mark their lamp choices 
on a second worksheet provided. This worksheet was similar to that previously distributed.  


Figure 51 below shows the number of participants who selected each lamp technology in the first 
exercise (assuming all lamps cost the same) and second exercise (actual retail prices provided) 
exercises. As shown, the majority of focus group participants chose LED lamps in each exercise 
(approximately 6 to 7 out of 10 when price was not a factor, and roughly 5 to 6 out of 10 when 
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cost was a factor). We provide more details on the discussions that occurred around the simulated 
shopping exercises in the subsections below.  
 


Figure 51 
Participants’ Lamp Choices by Technology 


 
 
E.7.1  Exercise 1 – Assuming All Lamps Cost the Same 
 
Approximately 36 out of 55 focus group participants selected the LED lamp in the first exercise 
(in which participants assumed that all lamp choices cost the same). Less than one-third as many 
participants selected the CFL and a similar proportion selected the energy-efficient incandescent 
lamp. Only one participant chose the traditional incandescent lamp. Figure 52 displays the 
reasons participants gave for their lamp choices. The most frequency cited reasons include:   


• Lamp Familiarity. More than a quarter of the focus group participants reported being 
familiar with the lamp: prior purchases (“it’s what I buy”), the shape and fit in existing 
fixtures, and attributes such as light quality. Participants citing familiarity primarily chose 
the CFL and a few selected the energy-efficient incandescent lamp.  


• Lasts a Long Time. Just under 2 out of 5 participants mentioned the long lifespan of the 
lamp and the avoided cost and effort to install replacement lamps. Participants reporting 
lamp longevity mainly chose the LED lamp.  


• Energy savings/low cost of use. Less than two out of five participants reported seeking 
energy savings and many of these checked the package for savings claims. These 
participants mainly chose the LED. 


• Mercury-free/easy disposal. One in five participants based their decisions on lamps that 
did not contain mercury and had easy disposal. They mentioned selecting lamps other 
than the CFL because of impressions that CFLs do not have these attributes. These 
participants chose either the LED lamp or energy-efficient incandescent lamp.      
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Figure 52 


Reasons Participants Gave for Lamp Choice in the First Focus Group Exercise 


 
 
When asked why they chose the lamps that they did, responses varied based on the selected 
technology as demonstrated by the following verbatim comments: 


• Traditional incandescent lamp  
o “I like the design and it fits aesthetically in my older house.” 
o “Energy efficiency isn’t relevant because energy is cheap in the Northwest.” 


• Energy-efficient incandescent  
o “It’s familiar, and I know I like the way the light feels in my house, and it’s what I 


usually buy.” 
o “Change isn’t easy for me, so I chose number two [energy-efficient incandescent 


lamp].” 
o “It says dimmable and mercury-free on the front [of the package].” 


• CFL 
o “That’s the one I’ve been buying for so long.” 
o “[We] have CFLs throughout house.” 
o “It was the closest one to bulbs that I like, and I like the lighting and everything 


with it.” 
• LED Lamp 


o “When you take out all the other factors, then it becomes longevity, absolutely, 
because I don’t want to have to replace it.” 


o “It came down to wattage—it’s 9.5 for the LED which if my math is right is one-
seventh or one–sixth of what those other ones are, and it’s just common sense 
which is the most efficient.” 


o “The LED option had the lowest cost [to operate], and I’m on a budget.” 
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o “I want to try something new. I’ve heard so much about LED light bulbs.”
o “I like it better, because I can see better [with it].”


Of the participants who selected the LED lamp, several mentioned they did so because they 
would like to try a new lamp technology. Others mentioned that if all of the lamps were the same 
price, they would take advantage of this to obtain an LED lamp at a bargain price. A small 
number mentioned that they chose the LED lamp because they currently are transitioning all 
sockets to LED lamps, and a similar number mentioned that the long warranty of the LED lamp 
was their primary decision factor. A handful chose the LED lamp because they wanted a 
dimmable lamp. 


Surprisingly, about one-third of focus group participants did not select the LED lamp, even 
though participants assumed all lamps cost the same in this first exercise. Most of these 
participants mentioned familiarity with other lamp technologies, primarily CFLs, as the reason 
for their choice. A few participants mentioned negative attributes of the LED lamp as “ugly, 
childish, with plastic parts” or “toy-like” as reasons for not selecting it.  


While most participants reported familiarity with all the lamp choices, a handful had not 
previously seen the LED or energy-efficient incandescent lamps. One participant mentioned lack 
of familiarity with LED lamps as the reason for selecting another lamp technology. 


About half the participants read some information on the lamp packages, as observed by the 
moderator. A handful of participants mentioned being influenced by statements on the package, 
notably about warranty, dimmability, and lack of mercury content. Several participants reported 
that they did not assume the lamp was dimmable if not explicitly stated on the package. 


E.7.2  Exercise 2 – Actual Retail Prices Provided 


In the second exercise (in which the moderator revealed the actual retail prices to focus group 
participants), 19 participants (of 55 total) selected a lamp different from their choice in the prior 
exercise. Figure 53 shows the differences in lamp choices made by these participants. The 
majority changed their choice from an LED lamp to something else, with 9 participants changing 
their choice from the LED lamp to the CFL and another 3 changing their choice from the LED 
lamp to the energy-efficient incandescent lamp. All of these participants cited the LED lamp’s 
cost as the reason for the switch. 
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Figure 53 
Participants Changing Lamp Choice from Focus Group Exercise 1 to Exercise 2 


Of the 36 participants who selected the LED in the first exercise, about three-fourths (26 
participants) again chose the LED in the second exercise (Table 31). These participants 
mentioned a range of factors for their decision such as lamp longevity, energy use, and 
transitioning all sockets to LED lamps. Some of their comments included:   


• “We decided that the LED lights are definitely our choice right now and it had all that,
with lowest energy and wattage.” 


• “I don't believe that the CFL would last as long as it says on the label, because I have not
had that experience so I'm willing to try the LED.” 


• “When you changed the price, it made me think a little bit harder [about] ‘how do I justify
14 times the price for about six times the savings?’  And I think what made the decision is 
that LED lamps don’t give off that much heat. The 50 cent bulb gives off a lot of heat. 
Maybe I’ve already made my choice and I just have to rationalize it a little bit more.” 
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Table 31 
Number of Participants Selecting LED in Focus Group Exercise 1 and 2 


Location/Time 
1st Exercise 2nd Exercise 


# selected LED # selected LED # selected non-
LED 


Portland 5:30pm 7 5 2 


Portland 7:30pm 7 6 1 


Seattle 5:30pm 7 6 1 


Seattle 7:30pm 4 2 2 


Spokane 5:30pm 7 5 2 


Spokane 7:30pm 4 2 2 


Total 36 26 10 
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APPENDIX F – ACE MODEL REVIEW MEMORANDUM 
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Memo to: 
Anu Teja  
Northwest Energy Efficiency Alliance (NEEA) 


From: Geoff Barker, Jenna Canseco, 
DNV GL - Energy 


Date: 
June 17, 2015 


Subject: 
2014–2015 Northwest Residential Lighting Market Tracking (LTMT) Study: Final Review of 2014 ACE 
Model Inputs  


1. Introduction
DNV GL provides an annual assessment of key inputs to the Northwest Energy Efficiency Alliance’s 
(NEEA) ACE model for residential lighting. This memorandum reviews the 2014 ACE model inputs. 
Where appropriate, the memorandum also provides perspectives on forward-looking market share for 
residential lamp types of to support NEEA’s forecast. Appendix 1 contains a complete list of 
references cited in the memo. 


2. Forecast
In prior ACE model review memoranda, NEEA has requested that the DNV GL team include 
estimated 20 year projections of general purpose (GP)1 and specialty CFL market share to support 
NEEA’s forecasts for residential lighting.  


For the 2013 review of ACE Model Inputs, DNV GL’s project manager suggested reviewing U.S. 
Energy Information Administration (EIA) forecasts of residential general service medium screw-base 
(MSB) lamp purchases between 2010 and 2035 (Comstock, O. [U.S. EIA], 2014). There were two 
challenges associated with this source as far as informing NEEA’s forecast:  


(1) data were not available for the Northwest region (only for the U.S. as a whole); and  
(2) the data only include projections for general purpose CFLs, incandescent, and LED lamps, with no 


specialty lamp projections for any of the three lamp technologies. 


Given that the DNV GL team was not aware of other similar data sources that could be leveraged to 
support NEEA’s projections, DNV GL and NEEA decided that providing the U.S. market share 
projections would be sufficient to address the first of the challenges described above. To address the 
second challenge, DNV GL reviewed 2010 through 2013 CFL sales data from CLEAResult (which 
show the share of total CFL sales comprised by GP and specialty lamps) and projected the sales of 
specialty CFLs forward based on these data. The DNV GL team also assumed additional specialty 
lamp sales projections for incandescent and LED lamps (beyond the general purpose projections 


1  NEEA defines “general purpose CFLs” as medium screw base basic bare spiral CFLs and A-lamps that are single-
wattage lamps (i.e., not dimmable or 3-way lamps). All other CFL types (including dimmable and 3-way lamps) are 
considered “specialty CFLs.” 
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provided by EIA for these two lamp technologies) that are based on the percentage of GP and specialty 
CFL sales provided by CLEAResult.  


For the purposes of this memo, the DNV GL team used the same methodological approach in 
estimating lamps sales as last year (in 2014).  


• Status: The DNV GL team completed these analyses in April, 2015.


• Results: To address the fact that the U.S. EIA projections2 do not include details regarding
specialty lamp market share for CFLs, LED, and incandescent lamps, the DNV GL team
reviewed the annual CFL sales data provided to NEEA by Fluid Market Strategies/CLEAResult
for 2012 through 2015. Table 1 below provides details on the GP and specialty CFL sales split
for these four years as well as the average across these years. As shown in the table, GP CFLs
comprised approximately 71.1 percent of CFL sales, on average, across the four years, with
specialty CFLs comprising an average of 28.9 percent of sales over the same time period.


Table 1:  
Annual and Averaged Percentage of Northwest Residential CFL Sales 


by General Purpose and Specialty Lamp Categories, 2011–2014 


Year 


Percent of Sales 


Data Source 
GP 


CFLs 
Specialty 


CFLs 
2011 71.5% 28.5% Fluid Market Strategies, 2012 
2012 70.1% 29.9% Fluid Market Strategies, 2013a 
2013 67.3% 32.7% CLEAResult, 2014 
2014 75.7% 24.3% CLEAResult, 2015 
4-Year Average 71.1% 28.9% (Average of estimates above) 


As shown in Table 1 above, the share of GP and specialty CFLs of total annual regional CFL sales was 
similar between 2011 and 2014. As such, the DNV GL team took the four-year average share of 
specialty CFL sales to extrapolate and project the annual share of national lamp sales attributed to 
specialty CFLs in the U.S. EIA data.3 Based on these data, the DNV GL team was able to produce the 
projected market share for GP CFLs, specialty CFLs, LED lamps (general purpose and specialty LED 
lamps combined), and incandescent lamps (general purpose and specialty incandescent lamps 


2  DNV GL received 2015 sales projections from Kevin Jarzomski of EIA on April 16, 2015. 
3  DNV GL calculated the total projected CFL sales (GP and specialty combined) by dividing the projected sales of GP 


CFLs for a given year by 71.1 percent. To calculate the projected specialty CFL sales, DNV GL multiplied the total 
projected CFL sales by 28.9 percent. 
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combined) for 2015, 2016, 2020, and 2025 to support NEEA’s forecasts for residential lighting (see 
Figure 1 below).4 


As shown in Figure 1, the U.S. EIA predicts that manufacturers will discontinue large-scale production 
of incandescent lamps and consumers will stop purchasing these products by approximately 2020. 
According to a U.S. EIA representative, earlier projections (e.g., from 2011) included the assumption 
“that manufacturers would be able to produce incandescent bulbs that would meet future standards.” 
However, the U.S. EIA reports that, “since then, manufacturers have largely abandoned this goal and 
instead focused on development of more efficient lighting types beyond incandescent bulbs.” As such, 
in their Annual Energy Outlook for 2015 (on which the data in Figure 1 are based), the U.S. EIA limits 
all post-2020 purchases to CFLs and LED replacement lamps. 


Note that the large increase in general purpose CFL sales and LED lamp sales in 2020 may be 
attributable to the following: 


• Federal law (EISA 2007) set new efficiency standards for general service lamps;
• EISA Tier 1 , which took effect between Jan 2012 and Jan 2014, requires 25 to 30 percent more


efficient than traditional incandescent lamps; and
• EISA Tier 2 will take effect in 2020 and require 45 percent greater efficiency than traditional


incandescent lamps.5


4  DNV GL assumed the same proportion of GP and specialty sales for LED and incandescent lamps as GP and specialty 
sales for CFLs. 


5  See Dimascio and Loiter (2010) for further details. 
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Figure 1: 
Total Projected Lamp Purchases and Share of Lamp Purchases6 in the U.S. by Lamp Type and 


Year, 2015–2025 


Sources: U.S. EIA, 2014; Fluid Market Strategies/CLEAResult, 2012–2015. 


Table 2 below provides more detailed estimates of market share by technology for the years in which 
NEEA is particularly interested for its forecast—2015, 2016, 2017 2020, and 2025.  


Table 2: 
Share* of Lamp Purchases by Lamp Type and Year, 2015, 2016, 2017, 2020, and 2025 


Lamp Type 


Year 


2015 2016 2017 2020 2025 
General Purpose CFLs 18% 18% 18% 50% 26% 
Specialty CFLs 7% 7% 7% 20% 11% 
Incandescent Lamps 75% 74% 74% 0% 0% 
LED Lamps 0% 0% 1% 29% 63% 
Overall 100% 100% 100% 100% 100% 


Sources: U.S. EIA, 2014; Fluid Market Strategies/CLEAResult, 2012–2015. 
*Totals may not equal 100% due to rounding.


6  With general purpose incandescent lamp sales effectively going to zero by 2020, DNV GL was not able to project 
specialty incandescent lamp sales for 2020 through 2025. Thus, Figure 1 and Table 2 do not include any projections for 
incandescent lamp sales from 2020 through 2025. 
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3. ACE Model Inputs
NEEA’s ACE model inputs are grouped into five categories: 


1. Total market sales of GP and specialty lamps (all technologies; in millions);
2. GP CFL market share;
3. GP CFL savings rate;
4. Specialty CFL market share; and
5. Specialty CFL savings rate.


Categories two through five above are each comprised by several inputs. The sections below describe 
each input and the accompanying assessment in additional detail.  


3.1 Total Market Sales of GP and Specialty CFLs 
In our  review of the 2013 ACE Model inputs, DNV GL staff compared the average number of general 
purpose CFLs, specialty CFLs, traditional incandescent lamps, EISA-compliant incandescent lamps, 
and LED lamps reportedly purchased by telephone respondents with the sales data provided to NEEA 
by CLEAResult. Ultimately, we recommended that NEEA rely on the sales data. Below we provide 
2014 data from CLEAResult.  


• Status: NEEA provided the final 2014 CFL sales data generated by CLEAResult to DNV GL
on March 10, 2015.


• Results: According to data from CLEAResult, the total number of general purpose CFLs sold
in the Northwest in 2014 was 11,306,353 (76% of total 2014 Northwest CFL sales) and the
total number of specialty CFLs sold was 3,629,623 (24%), for a total of 14,935,976 CFLs
(CLEAResult, 2015).7


3.2 GP CFL Market Share 
NEEA’s ACE model includes five elements related to GP CFL market share. To support the 2014 
ACE model assessment, DNV GL has updated these two elements: 


1. Total tracked units; and
2. Tracked unit retirements.


3.2.1 Tracked Units: Total GP CFLs 
In DNV GL’s review of the 2013 Residential Lighting ACE Model inputs, we recommended that 
NEEA rely on CLEAResult’s sales estimates for 2013 for this input to the ACE model. For 2014, we 
also recommend that NEEA rely on the CLEAResult data. 


7  These estimates include both Energy Star and non- Energy Star CFL sales. 
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• Status: NEEA provided final 2014 CFL sales data generated by CLEAResult to DNV GL on
March 10, 2015.


• Results: DNV GL’s project manager found no issues of concern with the sales data tracking
approach taken by CLEAResult in estimating 2014 GP CFL sales for NEEA. It is worth noting
that we had some concerns regarding CLEAResult’s calculation of the GP versus specialty
CFL sales split for 2013 CFL sales data (see DNV GL memo “2012 CFL Pricing Analysis and
Recommendations: 2012-2013 Northwest Residential Lighting Market Tracking Study” dated
March 31, 2014). However, it is not within the scope of the 2014-2015 LTMT study to conduct
a detailed analysis of CLEAResult’s methodology for categorizing 2014 GP and specialty CFL
sales. Based on CLEAResult’s estimates, regional GP CFL sales in 2014 totaled 11,306,353
lamps (95% of which were Energy Star lamps).


3.2.2  Tracked Units: GP Unit Retirements 
NEEA has a retirement model, which estimates the proportion of GP CFLs that are retired annually. 
The majority of GP CFLs retire within 6 years. To assess this input to the 2013 model, DNV GL staff 
recommended a review the CFL Lab Test study from the California Public Utilities Commission 
(CPUC) Energy Division, which was due to be published in 2014. These results are in draft form as of 
April 2015, and have not yet been finalized. This study was originally designed to determine the 
average CFL lifetime. However, we have since learned that the authors were not able to produce any 
meaningful results for CFL lifetime. A separate research effort funded by Southern California Edison 
(SCE) was able to produce some information on CFL effective useful life (EUL) using data collected 
in the CFL Lab Test study (Close 2015). 


• Status: On April 7, 2015, SCE published a survival analysis of the CFL Lab Test study.


• Results: Below, we summarize the key results of this study. As show in Table 3 below, the
recommend EUL for basic spiral CFLs8 is 4,047 hours. These results should be viewed with
caution, since the results rely on CFL cycling data collected in 2005. DNV GL recommends
that NEEA review these EUL results, since this is the most current information available on
EUL that we are aware of. However, we do not recommend any changes to NEEA’s CFL
retirement model at this time.


8  Basic spiral CFLs are medium screw base spiral lamps that are single wattage, non-dimmable, and less than or equal to 
30 watts. Note that this category does not include medium screw base A-lamp CFLs. 
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Table 3: 
Recommended Effective Useful Life by CFL Type (in Hours) 


Lamp Type Recommended EUL 


Basic Spiral 4,047 


Specialty 6,300 


High Wattage 9,171 
Source: Close (2015). 


3.3 GP CFL Savings Rate 
NEEA’s ACE model includes six inputs related to the savings rate for GP CFLs. For the 2014 ACE 
model assessment, NEEA asked the DNV GL team to update three of these inputs: 


1. Removal rate
2. Daily hours of use
3. Measure life


3.3.1 GP CFL Removal Rate 
The original GP CFL removal rate is based on results from consumer telephone surveys included in 
NEEA’s 2005 residential lighting study.9 To assess this input for 2014, DNV GL recommended 
including the same question on this topic in the 2015 consumer telephone surveys as used in previous 
study years. DNV GL recommends using 2015 consumer survey results to support the 2015 
assessment of NEEA’s ACE model for residential lighting. 


• Status: Surveys completed as of April 2, 2015 (n = 995).


• Results: According to the results from consumer survey question P5A (“Have you had any
CFLs that you installed, but later removed and did not use elsewhere in your home?”), 23.8
percent of CFL purchasers (13.6% of the population) have installed and later removed at least
one CFL. Follow-up questions were aimed at determining the number of CFLs removed
overall, the number that were spiral CFLs, and the number that were A-lamp CFLs (so that the
number of general purpose and specialty CFLs could be calculated).


Table 4 provides the results to these survey questions based on CFL purchasers and based on
all respondents (including CFL purchasers and non-purchasers) in terms of the disposition of
all CFLs ever acquired by each household. Based on these estimates, approximately 30 percent
of all CFLs ever acquired by CFL purchasers have been removed; across the population (which
includes CFL purchasers and non-purchasers) 11 percent of all CFLs ever acquired have been
removed. General purpose CFL removals, in particular, represent approximately 23 percent of
all CFLs ever acquired by purchasers and 8 percent of CFLs ever acquired across the


9  The 2005 survey included a question that asked, “Have you had any CFLs that you installed, but later removed and did 
not use elsewhere in your home?” 


DNV GL - Energy, 155 Grand Avenue, Suite 500, Oakland, CA 94612. Tel: +1 510 891 0446. www.dnvgl.com 







Page 8 of 13 


population. Based on these results, the DNV GL team recommends a removal rate of 8.3 
percent for GP CFLs.  


Table 4: 
Average CFL Disposition among CFL Purchasers and All Respondents 


CFL Disposition 


Mean Number of CFLs 
Among CFL Purchasers 


(n=590) 
Among All Respondents 


(n=995) 
CFLs currently installed 10.20 43% 5.02 60% 
CFLs ever removed 7.10 30% 0.91 11% 


 General Purpose CFLs removed 5.47 22.8% 0.69 8.3% 
 Specialty CFLs removed 1.63 6.8% 0.11 1.3% 


CFLs currently stored 6.60 28% 2.38 29% 
All CFLs Ever Acquired 24.0 100% 8.3 100% 


Source: DNV GL 2015 Northwest consumer lighting surveys. 


3.3.2  GP CFL Daily Hours of Use (HOU) 
NEEA bases GP CFL HOU on results from site visits conducted in 2009 as part of the California 
Residential Lighting Metering Study with adjustments based on data presented to the Regional 
Technical Forum by SBW Consulting. As part of the 2013 input review, DNV GL recommended 
reviewing results from an impact evaluation of California’s investor-owned utilities’ (IOU) 2010-2012 
residential, advanced, and upstream lighting programs (which includes updated estimates of average 
daily HOU for four CFL styles) and the 2012 California Lighting and Appliance Saturation Study 
(CLASS, which includes updated information on the distribution of lamps by installation location, 
which affects hours of use). There are no new data to report on GP CFL HOU. We are not aware of 
any other sources for CFL HOU. 


• Status: As described above, there are no new data to report on GP CFL HOU as of April 2015.


• Results: DNV GL recommends using existing data on GP CFL HOU.


3.3.3 GP CFL Measure Life 
NEEA relies on a 2010 value from a Regional Technical Forum report for this input. As mentioned 
above for “Tracked Units: GP CFL Unit Retirements,” DNV GL staff recommend reviewing the 
survival analysis of the CFL Lab Test study (see Table 3 above for results on recommended EUL).  


• Status: As described above, SCE published a survival analysis of the CFL Lab Test study in
April 2015.
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• Results: DNV GL recommends that NEEA review these data on GP CFL EUL. However, we
do not recommend any changes to NEEA’s GP CFL measure life estimates at this time.


3.4 Specialty CFL Market Share 
NEEA’s ACE model includes the same elements related to specialty CFL market share as related to 
GP CFL market share. To support the 2014 ACE model assessment, DNV GL reviewed these two 
elements: 


1. Total tracked units; and
2. Tracked unit retirements.


3.4.1  Tracked Units: Total Specialty CFLs 
As described above under Tracked Units: Total GP CFLs (Section 3.2.1), DNV GL recommended that 
NEEA rely on CLEAResult’s sales estimates for 2013 for this input to the ACE model. For 2014, we 
also recommend that NEEA rely on the CLEAResult data. 


• Status: NEEA provided final 2014 CFL sales data generated by CLEAResult to DNV GL on
March 10, 2015.


• Results: As described above for Tracked Units: Total GP CFLs, DNV GL’s project manager
found no issues of concern with the sales data tracking approach taken by CLEAResult in
estimating 2014 specialty CFL sales for NEEA. However, as mentioned above, we had some
concerns regarding CLEAResult’s methodology for categorizing GP and specialty CFLs for
2013 CFL sales data. Based on CLEAResult’s 2014 estimates, regional specialty CFL sales in
2014 totaled 3,629,623 lamps (84% of which were Energy Star lamps).


3.4.2  Tracked Units: Specialty Unit Retirements 
NEEA has a retirement model which estimates the proportion of specialty CFLs that are retired 
annually. The majority of specialty CFLs retires within 10 years. As mentioned above for Tracked 
Units: GP CFL Unit Retirements (Section 3.2.2), DNV GL staff recommend reviewing the survival 
analysis of the CFL Lab Test study (see Table 3 above for results on recommended EUL).  


• Status: As described above, SCE published a survival analysis of the CFL Lab Test study in
April 2015.


• Results: As show in Table 3 above, the recommend EUL for specialty CFLs is 6,300 hours. As
mentioned above, these results should be viewed with caution. DNV GL recommends that
NEEA review these EUL results, since this is the most current information available on EUL
that we are aware of. However, we do not recommend any changes to NEEA's CFL retirement
model at this time.
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3.5 Specialty CFL Savings Rate 
NEEA’s ACE model includes the same six inputs related to the savings rate for Specialty CFLs as 
included for estimating the GP CFL savings rate. To support the 2014 ACE model assessment, DNV 
GL updated these 3 inputs: 


1. Removal rate;
2. Daily hours of use; and
3. Measure life.


3.5.1 Specialty CFL Removal Rate  
NEEA assumes a zero percent removal rate for specialty CFLs. DNV GL staff recommended including 
questions on CFL removals in the 2015 consumer survey. 


• Status: Consumer telephone surveys completed as of April 2, 2015 (n = 995).


Results: As shown in Table 4 above (in Section 3.3.1 – GP CFL Removal Rate), specialty CFL
removals represent approximately 7 percent of all CFLs ever acquired by CFL purchasers and 1
percent of all CFLs ever acquired across the population (purchasers and non-purchasers). Based
on these results, the DNV GL team recommends a removal rate of 1.3 percent for specialty
CFLs.


3.5.2  Specialty CFL Daily Hours of Use (HOU) 
NEEA bases specialty CFL HOU on results from site visits conducted in 2009 as part of the California 
Residential Lighting Metering Study with adjustments based on data presented to the Regional 
Technical Forum by SBW Consulting. As part of the 2013 input review, DNV GL recommended 
reviewing results from the aforementioned CLASS and CPUC EM&V WO28 final results for updated 
estimates of specialty CFL HOU. As mentioned above in Section 3.3.2 there are no new data to report 
on specialty CFL HOU.  


• Status: As described above, there are no new data to report on specialty CFL HOU.


• Results: DNV GL recommends using existing data on specialty CFL HOU.


3.5.3  Specialty CFL Measure Life 
NEEA relies on a 2010 value from a Regional Technical Forum report for this input. As mentioned 
above for GP CFL Measure Life, DNV GL recommends reviewing the survival analysis of the CFL 
Lab Test study published by SCE.  


• As described above, SCE published a survival analysis of the CFL Lab Test study in April
2015. 
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• Results: DNV GL recommends that NEEA review these data on specialty CFL EUL.
However, we do not recommend any changes to NEEA’s specialty CFL measure life estimates
at this time.
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Memo to: 
Christopher Frye 
Anu Teja  
Northwest Energy Efficiency Alliance (NEEA) 


From: DNV GL - Energy 


Date: January 23, 2015 


Copy: Prepared by: Geoff Barker and Paula Ham-Su 


Subject: 
Consumer Telephone Survey Sample:  
2014-2015 Northwest Residential Lighting Long-Term Market Tracking Study 


1. Purpose and Background


This memorandum summarizes DNV GL’s sampling approach to the 2015 Consumer Telephone 
Survey. 


DNV GL (formerly DNV KEMA and KEMA Inc.) has conducted consumer surveys nearly every year for 
the Northwest Residential Lighting Long-Term Market Tracking (LTMT) Study dating back to 2005. 
The consumer surveys have been conducted with a stratified random sample of households in Idaho, 
Montana, Oregon and Washington. The samples have been designed to meet the following criteria 
within survey budget constraints:  


• Accurately represent urban and rural populations and facilitate comparisons between the two


• Provide reasonable estimates at the state level and ensure that results can be compared
between and among the states.


From 2005–2013, these surveys were conducted via random digit dialing (RDD) to landline numbers 
only. Beginning in 2014, the surveys were conducted via RDD to both landline and cell phone 
numbers.  


2. Importance of Cell Phone Respondents


In recent years, researchers have become increasingly concerned about the impact of cell phones on 
surveys. The National Center for Health Statistics’ (NCHS) landmark Wireless Substitution study 
found that in 2006, about 16 percent of all U.S. households had wireless phones (also known as cell 
phones) only.1 By 2014, this percentage was 44 percent.2 Moreover, the number of wireless-only 
households exceeds the number of landline-only households, and the proportion of wireless-only 
households is expected to continue to rise. The ongoing monitoring of the country’s cell phone usage 
and tracking of cell phone-only households NCHS’s efforts to address the impact of cell phone-only 
households on the phone-based health research that this agency conducts.  


1 Blumberg , Stephen J. J and Luke, Julian V. Wireless substitution: Early release of estimates from the National 
Health Interview Survey, January–June 2008. National Center for Health Statistics. December 2008. 
http://www.cdc.gov/nchs/data/nhis/earlyrelease/wireless200812.pdf  
2 Blumberg, Stephen J. J and Luke, Julian V. Wireless substitution: Early release of estimates from the National Health 
Interview Survey, January–June 2014. National Center for Health Statistics. December 2014. 
http://www.cdc.gov/nchs/data/nhis/earlyrelease/wireless201412.pdf 
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In spite of the growing number of cell phone-only households in recent years, the inclusion of cell 
phones on phone-based research is relatively recent. This is in part because cell phones pose many 
challenges to researchers. Among others:  


• Response rates from cell phone calls are significantly lower than from landlines, resulting in 
substantially higher implementation costs.  


• Cell phones do not provide reliable geographical indicators. Because they are portable, the 
area code and phone exchange (the first digits after the area code) are not an indication of 
the place of residence.  


• It is more difficult to determine if a cell phone is in residential or non-residential service 
based on the phone’s exchange.  


• A cell phone survey CATI call may reach a minor or another person who is not qualified to 
answer the survey questions – moreover, it is not always possible to ask respondents under 
the age of 18 to be transferred to the person who can answer survey questions.  


• From a sample design perspective, cell phones increase the difficulty of computing the 
probability of selection. While most household with landlines have only one landline, it is 
common to have a cell phone for each adult member of the household.  


 
It is, nevertheless, increasingly necessary to address the issue of wireless-only households. While 
telephone studies that sample based on landlines only may have been fundamentally sound a few 
years ago, such studies no longer yield representative, unbiased results.  
 
A 2013 National Health Statistics Report examined the number of people in the U.S. who live in 
wireless-only households by state to support NHS telephone survey research efforts. This study is 
widely regarded as an authoritative and up-to-date work on cell phone usage in this country. Of 
particular relevance for the Northwest Residential Lighting LTMT study are the percentages of adults 
living in cell phone-only households in the Northwest. As shown in Table 1 below, the proportion of 
adults living in cell phone-only households in the Northwest is higher than the national average.  
Table 2 displays the most recent figures of number of households by telephone status.   
 


Table 1:  Estimated Percentage of Persons 18 and Older Living in  
Wireless-Only Households as of December of 20123  


State 


Estimated % of 
Adults  


Aged 18 and Over 
Idaho 52.3% 
Montana 39.9% 
Oregon 36.8% 
Washington 39.4% 
U.S.A. 36.5% (*) 


(*) This estimate increased to 44.0% as of June of 2014.4   
Estimates at the State level have not been updated by the CDC.   


3 Blumberg, Stephen J. J et al. National Health Statistics Reports: Wireless Substitution: State-level Estimates from 
the National Health Interview Survey, 2012. Number 70: December 2013. 
http://www.cdc.gov/nchs/data/nhsr/nhsr070.pdf 
4 Blumberg, Stephen J. J and Luke, Julian V. December 2014. 
http://www.cdc.gov/nchs/data/nhis/earlyrelease/wireless201412.pdf  
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Table 2:  Modeled Estimates of the Percent Distribution of  


Household Telephone Status for Persons 18 and Older5 


State 
Wireless
-only 


Wireless 
mostly 


Dual-
use 


Landline
-mostly 


Landline
-only 


No 
phone 
service Total 


ID (Dec. 2012) 44.6% 14.0% 19.1% 14.0% 6.4% 1.9% 100% 
MT (Dec. 2012) 32.6% 18.0% 21.7% 15.8% N/A 2.0% 100% 
OR (Dec. 2012) 38.2% 14.5% 15.5% 18.9% 11.2% 1.7% 100% 
WA (Dec. 2012) 33.8% 20.9% 21.1% 15.0% 7.5% 1.7% 100% 


Eastern counties* 31.4% 20.9% 24.2% 15.4% 6.3% 1.8% 100% 
King County 42.9% 15.8% 23.8% 11.0% 4.9% 1.5% 100% 
Rest of WA 29.2% 24.1% 18.1% 17.3% 9.6% 1.7% 100% 


USA (Dec. 2012) 38.2% 51.1% 8.6% 2.1% 100% 
USA (Jun. 2014) 44.0% 44.9% 8.5% 2.6% 100% 


*Includes Adams, Asotin, Benton, Chelan, Columbia, Douglas, Ferry, Franklin, Garfield, Grant, Kittitas, Klickitat, 
Lincoln, Okanogan, Pend Oreille, Spokane, Stevens, Walla Walla, Whitman, and Yakima. 
 
Thus, landline-only samples are becoming less and less representative of the population. Cell phone-
only households are not only increasing in number, but their demographics are also different. The 
older the adults living in the household, the more likely they are to have a landline.6 Nationwide, the 
percentages of adults by age group living in cell phone-only households are the following (as of June 
2014):  


• Ages 18–24: 57.8% 


• Ages 25–29: 69.3%.  


• Ages 30–34: 64.9% 


• Ages 35–44: 52.5%  


• Ages 45–64: 35.7%, and  


• 65 and over: 15.7%.  
 


3. 2015 Consumer Survey Sampling Approach 
 
To ensure consistency of the 2015 consumer survey results with consumer surveys conducted in 
2013 and earlier, we recommend using the sampling approach that was used for the 2014 consumer 
surveys (see Section  4 below for further details). We propose including 776 landline respondents to 
ensure comparability with results from 2013 and earlier. For the results to represent the Northwest 
population’s substantial presence of wireless-only households, we recommend adding 223 cell phone 
respondents to this study (as was done for the 2014 survey).  
 


5 Blumberg, Stephen J. J et al. National Health Statistics Reports: Wireless Substitution: State-level Estimates from 
the National Health Interview Survey, 2012. Number 70: December 2013. 
http://www.cdc.gov/nchs/data/nhsr/nhsr070.pdf 
6 Ibid.  
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Wireless respondents will be screened to verify that they live in Idaho, Montana, Oregon, or 
Washington for at least 6 months out of the year. It will not be possible to set cell phone respondent 
quotas by each of the targeted zip codes in the sample in the same way that we will for landline 
respondents, because of the potential for very low response rates for some zip codes, which, in turn, 
would make such zip code-level quotas very expensive to meet. We will collect self-reported zip 
codes from respondents, and classify them as either urban or rural based on their responses. 
Interviewers will ask cell phone respondents if they have a landline and landline respondents if they 
have cell phones.  
 
Given the nature of cell phones and the obstacles they pose to researchers (see Section  2 above), 
the cell phone sample will be conducted independently of the landline sample. This: 


a) is necessary because the cell phone sample will be screened only for whether respondents 
live in NEEA’s service territory most of the year, whereas the landline sample will be 
specified at the zip code level; and  


b) serves as a safety net should unexpected problems with the cell phone sample occur. While 
we do not anticipate any problems with the cell phone sample (and did not have any 
problems during the 2014 surveys), the landline sample will provide the basis for estimates 
and preserve the continuity of the consumer survey with the ability to track and compare 
responses from earlier residential lighting LTMT studies.  


 
DNV GL’s sampling experts will analyze survey results for the integrated sample and the landline and 
cell phone samples separately. In 2015 we will employ the same weighting methodology employed in 
2014, based on number of households that have only cell phones versus households that have both 
landline and cell phones or landline-only, estimated at the state level by the Center for Disease 
Control (CDC). The CDC estimates are presented in Table 2 above.   
 
 


4. Sample Methodology and Targeted Completes, 2014 and 2015 Consumer 
Surveys 


 
To accurately represent urban and rural populations and to provide reasonable population estimates 
at the state level, DNV GL’s sampling expert allocated sample points based on the U.S. Census 
Bureau’s most current estimates of population by county, for 2013 in the sample design for the 2014 
consumer survey.7 DNV GL staff merged these county-level population estimates for each of the four 
Northwest states with the U.S. Department of Agriculture Economic Research Service’s Rural Urban 
Continuum Codes (RUCC) data.8 We then stratified the population of the four states into 8 strata 
defined by the combinations of the states and two geographic sectors (rural and urban).  
 
Ten percent of the population across the four Northwest states in 2013 was in the rural sector, and 
90 percent was in the urban sector. However, to ensure comparability between the urban and the 
rural sectors and similar statistical precision for each sector’s estimates, we designed a sample that 
allocates approximately 32 percent of the surveys to the rural sector and 68 percent to the urban 
sector. The tables below illustrate: 


7 2014 estimates will not be available until March of 2015.   
County population estimates at the state level can be accessed here: http://quickfacts.census.gov/qfd/index.html  
8 The RUCC are updated every ten years.  The next update is planned for 2023.  http://www.ers.usda.gov/data-
products/rural-urban-continuum-codes.aspx  
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• Population by geographic sector and state (Table 3) 
• Number of targeted landline phone surveys (Table 4) 
• Number of targeted cell phone surveys (Table 5) 
• Number of surveys (landline and cell phone) completed for the 2014 study (Table 6) 


 
The 2014 sampling effort was very successful.  Since the U.S. Census has not updated the 
population estimates by county, and since it is likely that they will be similar to 2013 when they do 
get updated, a sample similar to the one implemented last year will work well for the 2015 customer 
survey.   
 


Table 3: 2013 Population Estimates for the Northwest 


State 


Population * 


N % 


Rural Urban Rural Urban 


Idaho 395,210 1,216,926 3% 9% 


Montana 368,823 646,342 2% 5% 


Oregon 255,375 3,674,690 2% 27% 


Washington 334,440 6,636,966 3% 49% 


Subtotal 1,353,848 12,174,924 10% 90% 


Total 13,528,772 100% 
*Source: Population Estimates: U.S. Census Bureau Rural and Urban Classifications: 
Department of Agriculture Economic Research Service’s Rural Urban Continuum Codes 
(RUCC).  


 
 


Table 4: 2015 Consumer Survey Sample Targets for Landline Respondents* 


State 


Landline Sample Targets 


N % 


Rural Urban Rural Urban 


Idaho 84 50 11% 6% 


Montana 78 26 10% 3% 


Oregon 54 148 7% 19% 


Washington 72 264 9% 34% 


Subtotal 288 488 37% 63% 


Total 776 100% 
*Landline sample targets for the 2015 consumer survey will be the 
same as for the 2014 consumer survey. 
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Table 5: 2015 Consumer Survey Sample Targets for Cell Phone Respondents* 


State 


Wireless Sample Target 


N % 


Rural Urban Rural Urban 


Idaho 24 15 11% 7% 


Montana 15 15 7% 7% 


Oregon 15 42 7% 19% 


Washington 21 76 9% 34% 


Subtotal 75 148 34% 66% 


Total 223 100% 
*Cell phone sample targets for the 2015 consumer survey will be the 
same as for the 2014 consumer survey. 


 
 


Table 6: Number of Surveys Completed in 2014  
(Landline and Wireless Respondents Combined)  


State 


Number of Surveys Completed  


N % 


Rural Urban Rural Urban 


Idaho 91 83 9% 8% 


Montana 82 53 8% 5% 


Oregon 66 197 7% 20% 


Washington 87 348 9% 35% 


Subtotal 326 681 32% 68% 


Total 1,007 100% 
 


RUCC changes  
 
RUCC codes are revised every ten years.  The 2013 revision changed the rural/urban designation for 
ten of the 174 counties in the four states that comprise this study.  One of the counties in the 
Northwest that was previously designated as urban is now considered rural; it represents 0.21% of 
the population in the four states.  The other nine counties were previously considered rural and are 
now urban.  They represent 1.9% of the population in the four states.  These changes are illustrated 
in Table 7 and Table 8. 
 
Because the sample allocation is not proportional between the rural and the urban sectors (the rural 
sector is oversampled so that it can have a comparable degree of statistical accuracy as the urban 
sector), these changes do not affect DNV GL’s sample plan.  In other words, we do not plan to 
reduce the amount of sample points allocated to the rural sector even though there was almost a 2 
percent population decrease in counties that are considered rural.  
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Table 7: Number of Counties by 2003 RUCC Versus 2013 RUCC 


   
RUCC  2013 


   
URBAN RURAL 


   
1 2 3 4 5 6 7 8 9 


R
U


C
C


  2
0


03
 


U
R
B
A
N


 


1 10             
2   9           
3   4 20         
4     3 7 2 1    
5       1 8     


R
U


R
A
L 


6  1 1 4  23       


7      1 27   2 


8  1 2       15 2 


9          1 29 
 
 


Table 8: Percent of Population by 2003 RUCC Versus 2013 RUCC  


   
RUCC  2013 


   
URBAN RURAL 


   
1 2 3 4 5 6 7 8 9 


R
U


C
C


  2
0


03
 


U
R
B
A
N


 


1 43%             
2   14%           
3   6% 15%         
4     2% 3% 1% 0.21%    
5       1% 4%     


R
U


R
A
L 


6  0.33% 0.03% 1.41%  4%       


7      0.05% 3%   0.06% 


8  0.10% 0.03%       1% 0.04% 


9          0.03% 1% 
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                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


ID                          169    39   130   169     -     -     -       82       87      83      52      34       49       32       -       3      13      47      11      51     105      13 


                          17.0% 33.9% 14.8%  100%                      14.8%    19.8%   14.5%   20.4%   20.1%    13.5%    17.2%           13.1%   11.8%   19.4%    9.5%   14.8%   17.8%   21.2% 


                                    C                                                                                                                         S                                 


 


MT                          134    48    86     -   134     -     -       77       57      75      36      23       37       38       -       2      18      23      17      36      86      12 


                          13.5% 42.1%  9.7%        100%                13.9%    12.9%   13.2%   14.1%   13.5%    10.0%    20.4%           10.4%   17.1%    9.6%   15.1%   10.5%   14.6%   19.0% 


                                    C                                                                                         M                                                                 


 


OR                          259    17   242     -     -   259     -      145      114     145      51      62       98       42       -       3      26      67      22      96     151      12 


                          26.0% 14.6% 27.5%              100%          26.3%    25.7%   25.5%   20.0%   36.7%    26.8%    22.2%           14.4%   24.6%   27.7%   19.4%   27.9%   25.7%   18.9% 


                                          b                                                                jK                                                                                   


 


WA                          433    11   422     -     -     -   433      249      184     266     117      50      181       76       -      15      49     105      63     161     246      26 


                          43.5%  9.4% 48.0%                    100%    45.0%    41.6%   46.7%   45.5%   29.6%    49.7%    40.3%           62.2%   46.5%   43.4%   56.0%   46.8%   41.9%   40.9% 


                                          B                                                 L       L                n                                                r                         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                                        Strata from data 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


STRATUM 1                    39    39     -    39     -     -     -       19       20      17      15       7        9        7       -       2       3       7       2      13      20       6 


                           3.9% 33.9%       23.0%                       3.5%     4.4%    3.0%    5.9%    4.0%     2.6%     3.8%           10.3%    2.8%    3.0%    2.2%    3.9%    3.3%    9.4% 


 


STRATUM 2                   130     -   130   130     -     -     -       62       68      66      37      27       40       25       -       1      10      40       8      38      85       7 


                          13.1%       14.8% 77.0%                      11.3%    15.3%   11.5%   14.5%   16.1%    10.9%    13.3%            2.8%    9.1%   16.4%    7.4%   10.9%   14.5%   11.8% 


                                                                                                                                                            PqS                                 


 


STRATUM 3                    48    48     -     -    48     -     -       30       19      21      23       4       12        9       -       1       2      10       4       9      35       4 


                           4.9% 42.1%             36.0%                 5.4%     4.2%    3.8%    9.1%    2.1%     3.3%     4.9%            4.0%    1.6%    4.2%    3.9%    2.7%    6.0%    6.0% 


                                                                                                    l                                                                                           


 


STRATUM 4                    86     -    86     -    86     -     -       48       38      54      13      19       24       29       -       2      16      13      13      27      51       8 


                           8.6%        9.7%       64.0%                 8.6%     8.6%    9.4%    5.0%   11.4%     6.7%    15.5%            6.4%   15.5%    5.3%   11.2%    7.8%    8.6%   12.9% 


                                                                                            k               k                 M                       R               r                         


 


STRATUM 5                    17    17     -     -     -    17     -        9        8       7       6       4        5        3       -       0       2       2       2       7       9       1 


                           1.7% 14.6%                    6.5%           1.7%     1.7%    1.3%    2.2%    2.3%     1.2%     1.4%            0.6%    2.3%    0.7%    1.8%    1.9%    1.5%    2.2% 


 


STRATUM 6                   242     -   242     -     -   242     -      136      106     138      46      58       93       39       -       3      24      65      20      90     142      11 


                          24.3%       27.5%             93.5%          24.6%    24.0%   24.3%   17.9%   34.5%    25.5%    20.8%           13.7%   22.3%   27.0%   17.6%   26.0%   24.2%   16.7% 


                                                                                                           jK                                                 s                                 


 


STRATUM 7                    11    11     -     -     -     -    11        7        4       7       2       1        5        2       -       -       3       1       1       6       4       1 


                           1.1%  9.4%                          2.5%     1.2%     1.0%    1.3%    0.8%    0.8%     1.3%     1.2%                    2.5%    0.5%    1.3%    1.8%    0.7%    1.0% 


 


STRATUM 8                   422     -   422     -     -     -   422      243      179     259     115      49      176       74       -      15      47     104      62     155     242      25 


                          42.4%       48.0%                   97.5%    43.9%    40.6%   45.5%   44.7%   28.9%    48.3%    39.0%           62.2%   44.0%   42.9%   54.7%   44.9%   41.2%   40.0% 


                                                                                            L       L                n                                                r                         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                                      Rural_Urban from data 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


RURAL                       115   115     -    39    48    17    11       65       50      53      46      15       31       21       -       3      10      20      10      36      67      12 


                          11.5%  100%       23.0% 36.0%  6.5%  2.5%    11.7%    11.3%    9.4%   17.9%    9.2%     8.5%    11.3%           14.9%    9.1%    8.4%    9.2%   10.4%   11.5%   18.6% 


                                               FG    FG                                                                                                                                         


 


URBAN                       880     -   880   130    86   242   422      489      391     516     210     154      334      167       -      20      97     221     102     308     521      51 


                          88.5%        100% 77.0% 64.0% 93.5% 97.5%    88.3%    88.7%   90.6%   82.1%   90.8%    91.5%    88.7%           85.1%   90.9%   91.6%   90.8%   89.6%   88.5%   81.4% 


                                                           DE    DE                                                                                                                             


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                                        Table: PHONE_TYPE 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


CELL                        370    44   326    76    45   100   149        -      370     175     124      71      134       41       -       9      38      75      27     113     237      20 


                          37.2% 38.2% 37.1% 45.2% 33.3% 38.8% 34.4%             83.9%   30.8%   48.3%   42.1%    36.8%    21.8%           37.3%   36.0%   30.9%   24.2%   32.9%   40.3%   32.3% 


                                               eG                                                   J       J        N                                S                               T         


 


DUAL                        533    60   473    81    75   128   249      462       71     350     103      81      208      130       -       9      60     150      80     210     292      32 


                          53.6% 52.5% 53.7% 47.7% 56.2% 49.5% 57.6%    83.5%    16.1%   61.4%   40.1%   47.7%    57.0%    68.8%           36.6%   56.8%   62.0%   70.6%   61.1%   49.6%   50.2% 


                                                                  f        I               KL                                 M                               p      PQ       U                 


 


LAND                         91    11    81    12    14    30    35       91        -      44      30      17       23       18       -       6       8      17       6      21      60      11 


                           9.2%  9.3%  9.2%  7.0% 10.6% 11.8%  8.1%    16.5%             7.8%   11.6%   10.2%     6.2%     9.4%           26.1%    7.2%    7.1%    5.3%    6.0%   10.2%   17.5% 


                                                                                                                                              s                                               t 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                  SC1. Are you taking this call on a cell phone or a landline?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


Cell phone                  441    50   391    87    57   114   184        -      441     224     137      80      162       61       -      10      52      86      38     150     265      26 


                          44.3% 43.6% 44.4% 51.6% 42.4% 43.9% 42.4%            100.0%   39.3%   53.6%   47.4%    44.5%    32.6%           42.9%   48.5%   35.7%   33.8%   43.5%   45.1%   41.9% 


                                                                                                    J                N                               RS                                         


 


Landline                    554    65   489    82    77   145   249      554        -     346     119      89      202      127       -      13      55     155      75     194     323      37 


                          55.7% 56.4% 55.6% 48.4% 57.6% 56.1% 57.6%   100.0%            60.7%   46.4%   52.6%    55.5%    67.4%           57.1%   51.5%   64.3%   66.2%   56.5%   54.9%   58.1% 


                                                                                            K                                 M                               Q       Q                         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 


                                                              Pacific Market Research - April 2015 







                                                                                                                                               Table SC2 Page 6 


 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                               SC2. Are you taking this call while driving a car or doing something that requires your attention?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              441    50   391    87    57   114   184        -      441     224     137      80      162       61       -      10      52      86      38     150     265      26 


 


Unweighted Total            223    46   177    36    32    57    98        -      223     123      62      38       86       37       -       5      29      42      27      89     118      16 


 


No                          441    50   391    87    57   114   184        -      441     224     137      80      162       61       -      10      52      86      38     150     265      26 


                           100%  100%  100%  100%  100%  100%  100%            100.0%  100.0%  100.0%  100.0%   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%  100.0%  100.0%  100.0% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                   SC3A. Do you live in a household that also has a landline?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              441    50   391    87    57   114   184        -      441     224     137      80      162       61       -      10      52      86      38     150     265      26 


 


Unweighted Total            223    46   177    36    32    57    98        -      223     123      62      38       86       37       -       5      29      42      27      89     118      16 


 


Yes                          71     6    65    11    12    13    35        -       71      48      14       9       28       20       -       1      13      11      11      37      28       6 


                          16.1% 12.3% 16.6% 12.3% 21.5% 11.6% 19.0%             16.1%   21.6%    9.9%   11.3%    17.3%    33.0%           13.1%   25.9%   13.3%   28.5%   24.5%   10.6%   23.0% 


                                                                                                                                                                              u                 


 


No                          370    44   326    76    45   100   149        -      370     175     124      71      134       41       -       9      38      75      27     113     237      20 


                          83.9% 87.7% 83.4% 87.7% 78.5% 88.4% 81.0%             83.9%   78.4%   90.1%   88.7%    82.7%    67.0%           86.9%   74.1%   86.7%   71.5%   75.5%   89.4%   77.0% 


                                                                                                                                                                                      t         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                   SC3B. Do you live in a household that also has a landline?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              554    65   489    82    77   145   249      554        -     346     119      89      202      127       -      13      55     155      75     194     323      37 


 


Unweighted Total            772   266   506   133   102   202   335      772        -     467     191     114      273      175       -      15      81     200     103     280     444      48 


 


Yes                         460    53   406    69    63   114   214      460        -     299      89      72      178      108       -       7      46     137      69     173     261      26 


                          83.0% 82.6% 83.1% 84.0% 81.7% 78.2% 85.9%    83.0%            86.4%   74.9%   80.5%    88.1%    85.2%           54.3%   84.4%   88.2%   92.0%   89.0%   80.9%   69.9% 


                                                                  f                         K                                                         p       P       P      UV                 


 


No                           91    11    81    12    14    30    35       91        -      44      30      17       23       18       -       6       8      17       6      21      60      11 


                          16.5% 16.5% 16.5% 14.5% 18.3% 21.0% 14.0%    16.5%            12.8%   25.0%   19.5%    11.2%    13.9%           45.7%   14.0%   11.0%    8.0%   10.7%   18.5%   30.1% 


                                                            g                                       J                                       QRS                                       T       T 


 


Refused                       3     1     2     1     -     1     0        3        -       3       0       -        1        1       -       -       1       1       -       1       2       - 


                           0.5%  0.9%  0.4%  1.5%        0.8%  0.1%     0.5%             0.7%    0.1%             0.7%     0.9%                    1.6%    0.8%            0.3%    0.6%         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                       K1_1. Importance in decision to purchase light bulbs - The bulb helps save energy  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


TOP 2 NET                   551    71   480    95    78   143   236      312      239     336     127      88      221      104       -      17      57     142      81     197     318      36 


=========                 55.4% 61.6% 54.6% 56.2% 57.9% 55.1% 54.4%    56.3%    54.2%   58.9%   49.7%   52.1%    60.5%    55.5%           73.1%   53.6%   58.6%   72.0%   57.4%   54.0%   57.2% 


                                                                                                                                                                     QR                         


 


  10 - Very important       420    46   374    81    45   111   182      258      162     264      86      70      170       86       -      12      51     103      68     161     232      27 


                          42.2% 39.8% 42.5% 47.9% 33.7% 42.8% 42.1%    46.6%    36.7%   46.3%   33.7%   41.1%    46.6%    45.5%           50.6%   48.2%   42.5%   60.4%   46.7%   39.4%   43.4% 


                                                                           I                K                                                                         R                         


 


  9                         131    25   106    14    32    32    53       54       77      72      41      19       51       19       -       5       6      39      13      37      86       9 


                          13.2% 21.9% 12.1%  8.3% 24.1% 12.3% 12.3%     9.7%    17.5%   12.6%   15.9%   11.0%    13.9%     9.9%           22.5%    5.4%   16.2%   11.6%   10.7%   14.6%   13.8% 


                                    c               DfG                             H                                                         Q               Q                                 


 


8                           161    14   148    35    13    42    72       89       72      78      47      37       49       25       -       2      16      41      11      45     104      12 


                          16.2% 11.8% 16.8% 20.6%  9.5% 16.1% 16.6%    16.0%    16.4%   13.7%   18.2%   21.7%    13.5%    13.5%            8.2%   15.5%   16.9%    9.6%   13.0%   17.8%   18.9% 


                                                e                                                           j                                                                                   


 


7                            79     7    72    13    10    18    37       39       40      55      10      13       46        6       -       1       6      28      14      20      55       3 


                           7.9%  5.7%  8.2%  7.8%  7.2%  7.1%  8.6%     7.0%     9.0%    9.6%    4.0%    7.9%    12.6%     3.3%            3.1%    5.7%   11.6%   12.3%    6.0%    9.4%    4.8% 


                                                                                            K                        N                                                                          


 


6                            45     4    42     8     7    12    18       21       24      34      10       1       14       20       -       2       7      13       1      28      16       1 


                           4.5%  3.2%  4.7%  4.5%  5.1%  4.7%  4.3%     3.8%     5.5%    6.1%    3.9%    0.4%     3.9%    10.8%            9.5%    6.8%    5.3%    1.1%    8.1%    2.7%    1.9% 


                                                                                            L       l                         M                       s       S              UV                 


 


5                            91    11    80    10    16    32    34       47       44      38      35      19       18       20       -       1      10       9       6      28      57       6 


                           9.2%  9.7%  9.1%  5.9% 11.7% 12.3%  7.9%     8.5%    10.0%    6.7%   13.6%   11.0%     5.1%    10.4%            6.1%    9.4%    3.6%    5.0%    8.2%    9.7%   10.2% 


                                                                                                    j                         m                                                                 


 


4                            10     1     9     1     1     3     5        4        6       6       3       0        5        1       -       -       0       3       -       1       8       - 


                           1.0%  1.0%  1.0%  0.8%  0.5%  1.3%  1.0%     0.8%     1.3%    1.1%    1.1%    0.2%     1.4%     0.8%                    0.3%    1.3%            0.4%    1.4%         


 


3                            11     3     8     3     1     0     7        3        7       6       3       1        2        3       -       -       -       3       -       3       6       1 


                           1.1%  2.5%  0.9%  1.7%  0.5%    *%  1.6%     0.6%     1.6%    1.0%    1.3%    0.8%     0.7%     1.8%                            1.1%            0.9%    1.1%    2.1% 


                                                                  f                                                                                                                             


 


BOTTOM 2 NET                 41     5    36     4     8     9    21       32        9      13      20       8        6        7       -       -       6       4       0      19      20       2 


============               4.1%  4.4%  4.1%  2.5%  5.8%  3.3%  4.7%     5.8%     2.0%    2.3%    7.8%    4.9%     1.6%     3.9%                    5.6%    1.5%    0.2%    5.5%    3.5%    2.7% 


                                                                           I                        j                                                 s                                         


 


  2                           9     1     8     0     4     2     4        9        -       5       5       -        2        3       -       -       1       3       0       7       2       - 


                           1.0%  1.2%  0.9%  0.1%  2.6%  0.8%  0.8%     1.7%             0.8%    1.9%             0.6%     1.4%                    1.1%    1.1%    0.2%    2.1%    0.4%         


 


  1 - Not at all             32     4    28     4     4     6    17       23        9       8      15       8        4        5       -       -       5       1       -      12      18       2 


  important                3.2%  3.3%  3.2%  2.4%  3.2%  2.5%  3.9%     4.1%     2.0%    1.4%    5.9%    4.9%     1.0%     2.5%                    4.5%    0.5%            3.4%    3.1%    2.7% 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                             (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                       K1_1. Importance in decision to purchase light bulbs - The bulb helps save energy  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Don't know                    5     0     5     -     1     0     3        5        -       2       1       2        2        -       -       -       2       -       -       1       3       1 


                           0.5%    *%  0.6%        1.0%  0.1%  0.8%     0.9%             0.4%    0.5%    1.0%     0.6%                             1.9%                    0.2%    0.5%    2.2% 


 


Refused                       1     -     1     -     1     -     -        1        -       1       -       -        1        -       -       -       1       -       -       1       -       - 


                           0.1%        0.1%        0.9%                 0.2%             0.2%                     0.3%                             1.1%                    0.3%                 


 


Mean                       8.16  8.14  8.16  8.41  7.97  8.17  8.11     8.18     8.14    8.39    7.67    8.12     8.53     8.07       -    8.83    8.15    8.48    9.02    8.15    8.15    8.33 


                                                                                            K                        n                                               QR                         


Standard Deviation         2.29  2.39  2.28  2.10  2.40  2.22  2.37     2.43     2.11    2.06    2.64    2.36     1.89     2.38            1.62    2.45    1.84    1.48    2.42    2.23    2.20 


Standard Error             0.10  0.38  0.11  0.26  0.37  0.19  0.14     0.11     0.18    0.11    0.28    0.26     0.13     0.21            0.43    0.32    0.16    0.17    0.17    0.14    0.36 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                   K1_2. Importance in decision to purchase light bulbs - The price of the bulb is reasonable  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


TOP 2 NET                   507    68   439    81    79   134   213      293      214     271     139      96      182       80       -       8      56     117      52     144     334      29 


=========                 50.9% 59.1% 49.9% 48.0% 58.6% 51.9% 49.1%    52.9%    48.5%   47.7%   54.4%   56.7%    50.0%    42.5%           32.5%   52.5%   48.5%   46.4%   41.7%   56.8%   46.4% 


                                                                                                                                                                                      T         


 


  10 - Very important       380    44   336    64    48   104   164      232      148     213     101      66      144       63       -       5      48      87      44     110     245      26 


                          38.2% 38.6% 38.1% 37.9% 36.0% 40.1% 37.9%    42.0%    33.5%   37.4%   39.6%   38.9%    39.6%    33.4%           21.2%   45.5%   35.9%   39.3%   31.9%   41.6%   40.6% 


                                                                           i                                                                          p                               T         


 


  9                         127    23   103    17    30    31    49       60       66      59      38      30       38       17       -       3       7      30       8      34      89       4 


                          12.7% 20.4% 11.7% 10.1% 22.6% 11.9% 11.2%    10.9%    15.1%   10.3%   14.8%   17.8%    10.5%     9.1%           11.3%    7.0%   12.6%    7.2%    9.8%   15.2%    5.8% 


                                    c               DFG                                                     j                                                                        Tv         


 


8                           195    18   177    47    18    37    92       94      100     118      47      30       76       39       -       9      23      44      23      72     104      19 


                          19.6% 15.7% 20.1% 28.0% 13.4% 14.3% 21.3%    17.0%    22.7%   20.7%   18.4%   17.6%    20.8%    20.9%           39.9%   21.6%   18.0%   20.3%   20.8%   17.7%   29.8% 


                                               eF                 f                                                                           r                                               u 


 


7                           103     5    98     9    15    36    43       68       35      74      22       7       44       27       -       5       8      34      13      42      59       2 


                          10.4%  4.5% 11.1%  5.2% 11.3% 13.8% 10.0%    12.2%     8.0%   13.0%    8.7%    3.9%    12.0%    14.1%           22.9%    7.7%   14.1%   11.9%   12.3%   10.1%    2.4% 


                                                            D                               L                                                                                 V       V         


 


6                            57     4    53    17     7     7    26       20       37      35      10      13       20       15       -       -       6      21       5      28      28       1 


                           5.8%  3.7%  6.0% 10.2%  5.3%  2.9%  5.9%     3.6%     8.5%    6.1%    3.7%    7.6%     5.6%     7.8%                    6.1%    8.9%    4.1%    8.1%    4.8%    2.3% 


                                                F                                   H                                                                         s               v                 


 


5                            82    15    67     8     9    27    39       45       37      49      19      14       31       17       -       1       9      14      17      38      36       8 


                           8.3% 13.1%  7.6%  4.5%  6.7% 10.3%  9.0%     8.2%     8.3%    8.6%    7.6%    8.1%     8.4%     9.1%            3.1%    8.4%    5.6%   15.4%   11.1%    6.1%   12.4% 


                                                                                                                                                                     pR       u                 


 


4                             7     1     7     0     -     3     4        6        1       3       1       3        2        2       -       0       -       2       0       3       3       1 


                           0.7%  0.5%  0.7%  0.1%        1.0%  1.0%     1.0%     0.3%    0.6%    0.4%    1.8%     0.5%     0.8%            1.6%            1.0%    0.2%    0.8%    0.5%    2.3% 


 


3                             9     1     8     0     1     1     6        6        3       5       3       1        3        1       -       -       -       4       -       3       5       0 


                           0.9%  0.9%  0.9%  0.2%  1.0%  0.3%  1.5%     1.1%     0.6%    0.8%    1.4%    0.4%     0.9%     0.7%                            1.6%            1.0%    0.9%    0.3% 


 


BOTTOM 2 NET                 28     2    26     6     3    10     9       18       10      11      13       4        3        8       -       -       1       6       2      11      17       1 


============               2.8%  1.6%  3.0%  3.4%  2.4%  3.9%  2.2%     3.3%     2.3%    2.0%    5.1%    2.2%     0.9%     4.3%                    0.9%    2.3%    1.7%    3.2%    2.8%    1.2% 


 


  2                          13     0    13     5     -     3     5        8        5       7       5       0        2        6       -       -       1       2       2       6       6       1 


                           1.3%  0.1%  1.4%  2.9%        1.3%  1.0%     1.4%     1.1%    1.3%    2.1%      *%     0.5%     2.9%                    0.7%    0.9%    1.5%    1.7%    1.0%    1.2% 


 


  1 - Not at all             16     2    14     1     3     7     5       10        5       4       8       4        1        3       -       -       0       3       0       5      10       - 


  important                1.6%  1.5%  1.6%  0.5%  2.4%  2.6%  1.1%     1.9%     1.2%    0.7%    3.1%    2.2%     0.4%     1.3%                    0.2%    1.4%    0.2%    1.5%    1.8%         


 


Don't know                    7     1     6     1     2     4     1        3        3       3       1       3        3        -       -       -       3       0       -       3       2       2 


                           0.7%  0.9%  0.7%  0.4%  1.2%  1.5%  0.1%     0.6%     0.8%    0.6%    0.4%    1.6%     0.9%                             2.8%    0.1%            0.9%    0.3%    2.9% 


                                                                                                                                                      R                                         


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                             (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                   K1_2. Importance in decision to purchase light bulbs - The price of the bulb is reasonable  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Mean                       8.17  8.29  8.15  8.25  8.31  8.10  8.13     8.20     8.13    8.15    8.13    8.28     8.29     7.85       -    8.15    8.49    8.09    8.08    7.83    8.35    8.26 


                                                                                                                     n                                                                T         


Standard Deviation         2.07  2.05  2.08  1.95  2.00  2.23  2.05     2.16     1.96    1.96    2.31    2.07     1.85     2.17            1.33    1.79    2.03    2.00    2.14    2.02    1.97 


Standard Error             0.09  0.33  0.10  0.24  0.31  0.19  0.12     0.10     0.17    0.11    0.24    0.23     0.13     0.19            0.36    0.23    0.17    0.23    0.15    0.13    0.33 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                    K1_3. Importance in decision to purchase light bulbs - The bulb helps lower energy bills  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


TOP 2 NET                   572    69   502    98    87   138   248      311      261     338     130     104      220      109       -      19      64     143      74     196     332      44 


=========                 57.5% 60.3% 57.1% 58.1% 64.6% 53.5% 57.4%    56.2%    59.1%   59.3%   50.5%   61.7%    60.3%    57.9%           79.5%   60.1%   59.3%   66.0%   56.9%   56.5%   69.1% 


 


  10 - Very important       449    47   402    83    60   103   202      268      180     275      96      78      173       95       -      12      54     105      69     155     260      34 


                          45.1% 40.5% 45.7% 49.2% 45.1% 39.7% 46.7%    48.5%    40.8%   48.2%   37.6%   45.9%    47.5%    50.7%           50.6%   51.2%   43.7%   61.1%   45.1%   44.1%   53.7% 


                                                                                            k                                                                         R                         


 


  9                         123    23   100    15    26    36    46       43       80      63      33      27       47       14       -       7       9      38       5      40      73      10 


                          12.4% 19.8% 11.4%  8.9% 19.5% 13.7% 10.7%     7.7%    18.2%   11.1%   13.0%   15.8%    12.9%     7.3%           28.9%    8.9%   15.7%    4.8%   11.8%   12.4%   15.4% 


                                    c                dg                             H                                n                       qS               S                                 


 


8                           152    13   139    29    14    48    60       93       59      89      43      20       62       22       -       2      16      43      17      42     105       5 


                          15.3% 11.3% 15.8% 17.1% 10.7% 18.7% 13.9%    16.9%    13.3%   15.6%   16.8%   11.8%    17.0%    11.6%            8.7%   15.0%   17.8%   14.6%   12.1%   17.8%    8.6% 


                                                                                                                                                                                     tv         


 


7                            64     3    61     8     6    25    25       39       25      35      21       8       24        8       -       0       4      15      10      26      37       1 


                           6.4%  2.8%  6.9%  4.5%  4.3%  9.8%  5.9%     7.0%     5.7%    6.2%    8.1%    4.9%     6.7%     4.1%            2.0%    3.5%    6.1%    8.9%    7.6%    6.2%    2.3% 


 


6                            44     3    41     5     8     9    21       17       27      34       4       6       19       16       -       -       8      11       5      23      20       1 


                           4.4%  2.2%  4.7%  3.0%  6.0%  3.5%  5.0%     3.1%     6.0%    6.0%    1.5%    3.3%     5.1%     8.4%                    7.4%    4.7%    4.9%    6.7%    3.4%    1.1% 


                                                                                            K                                                                                uv                 


 


5                            83    13    70    15    10    22    36       47       36      44      28      12       27       17       -       2       8      16       5      31      46       6 


                           8.3% 11.5%  7.9%  9.0%  7.4%  8.5%  8.3%     8.6%     8.1%    7.7%   10.8%    6.9%     7.3%     9.0%            9.8%    7.6%    6.6%    4.5%    9.0%    7.8%    9.6% 


 


4                            11     2    10     1     1     0     8        6        5       7       3       1        3        4       -       -       0       4       1       3       8       - 


                           1.1%  1.6%  1.1%  0.9%  0.8%  0.1%  1.9%     1.1%     1.2%    1.3%    1.1%    0.6%     0.9%     2.2%                    0.1%    1.7%    0.6%    0.9%    1.4%         


                                                                  f                                                                                                                             


 


3                            20     4    16     9     2     2     8        8       12      12       4       5        4        7       -       -       6       3       0       6      14       - 


                           2.0%  3.8%  1.8%  5.1%  1.4%  0.9%  1.7%     1.4%     2.8%    2.0%    1.4%    2.9%     1.2%     3.8%                    5.6%    1.4%    0.2%    1.8%    2.4%         


                                                f                                                                                                    rS                                         


 


BOTTOM 2 NET                 37     6    31     3     5    10    20       23       14       8      22       7        2        6       -       -       1       3       0      14      19       4 


============               3.7%  5.4%  3.5%  1.6%  3.4%  3.8%  4.6%     4.2%     3.2%    1.4%    8.7%    4.0%     0.6%     3.1%                    0.8%    1.3%    0.4%    4.1%    3.3%    5.6% 


                                                                                                    J                                                                                           


 


  2                           7     1     5     1     2     1     2        7        -       4       1       1        1        3       -       -       1       1       0       3       2       2 


                           0.7%  1.3%  0.6%  0.7%  1.5%  0.5%  0.5%     1.2%             0.7%    0.5%    0.8%     0.2%     1.8%                    0.7%    0.5%    0.4%    0.9%    0.3%    3.2% 


 


  1 - Not at all             30     5    26     2     3     9    18       16       14       4      21       5        2        2       -       -       0       2       -      11      18       1 


  important                3.1%  4.1%  2.9%  0.9%  1.9%  3.4%  4.1%     3.0%     3.2%    0.7%    8.2%    3.2%     0.4%     1.3%                    0.1%    0.7%            3.2%    3.0%    2.4% 


                                                                                                    J                                                                                           


 


Don't know                   12     1    11     1     2     3     6        9        3       3       3       6        3        -       -       -       -       3       -       3       7       2 


                           1.2%  1.0%  1.2%  0.7%  1.5%  1.2%  1.3%     1.7%     0.7%    0.5%    1.1%    3.8%     0.8%                                     1.2%            1.0%    1.1%    3.6% 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                             (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                    K1_3. Importance in decision to purchase light bulbs - The bulb helps lower energy bills  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Mean                       8.22  7.97  8.26  8.31  8.39  8.20  8.16     8.27     8.17    8.42    7.73    8.32     8.55     8.14       -    8.99    8.37    8.46    8.89    8.14    8.24    8.55 


                                                                                            K                                                                         r                         


Standard Deviation         2.32  2.61  2.27  2.26  2.21  2.20  2.44     2.33     2.30    2.05    2.74    2.37     1.85     2.42            1.53    2.18    1.94    1.64    2.37    2.28    2.36 


Standard Error             0.11  0.42  0.11  0.28  0.34  0.19  0.15     0.11     0.19    0.11    0.29    0.27     0.13     0.22            0.41    0.28    0.17    0.19    0.17    0.14    0.40 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                              K1_4. Importance in decision to purchase light bulbs - The bulb lasts a long time before burning out  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


TOP 2 NET                   671    78   593   121    99   167   284      374      297     389     174     108      251      127       -      13      67     169      80     228     397      46 


=========                 67.5% 68.3% 67.4% 71.6% 73.8% 64.6% 65.6%    67.6%    67.4%   68.4%   68.0%   63.6%    68.8%    67.5%           54.3%   63.1%   70.1%   70.7%   66.2%   67.6%   73.7% 


 


  10 - Very important       524    52   472    94    65   131   235      308      215     305     133      86      195      102       -      11      57     130      58     171     309      44 


                          52.7% 45.1% 53.6% 55.3% 48.3% 50.6% 54.2%    55.7%    48.8%   53.5%   51.7%   51.1%    53.5%    54.3%           44.9%   53.7%   53.7%   51.5%   49.7%   52.6%   69.3% 


                                                                                                                                                                                             TU 


 


  9                         147    27   121    27    34    36    50       66       82      85      42      21       56       25       -       2      10      40      22      57      88       3 


                          14.8% 23.2% 13.7% 16.2% 25.4% 14.0% 11.5%    11.9%    18.5%   14.8%   16.3%   12.5%    15.3%    13.2%            9.4%    9.4%   16.5%   19.2%   16.5%   15.0%    4.4% 


                                    c                fG                             H                                                                                 q       V       V         


 


8                           171    13   158    15    18    51    88       90       81     100      32      38       66       31       -       9      22      40      18      55     110       6 


                          17.2% 11.0% 18.0%  8.9% 13.1% 19.5% 20.3%    16.3%    18.3%   17.6%   12.7%   22.6%    18.2%    16.7%           37.6%   20.7%   16.5%   16.2%   15.9%   18.7%   10.0% 


                                                            D     D                                         k                                rs                                       v         


 


7                            66     7    59    14     3    21    27       42       24      36      20      11       19       14       -       1       6      15       7      24      40       3 


                           6.7%  6.1%  6.7%  8.5%  2.6%  8.2%  6.3%     7.7%     5.4%    6.3%    7.7%    6.3%     5.3%     7.4%            4.5%    5.8%    6.0%    6.5%    6.9%    6.8%    4.0% 


 


6                            15     2    13     1     1     6     7        9        7      11       2       3        9        2       -       1       2       4       3       9       4       2 


                           1.5%  1.6%  1.5%  0.8%  0.9%  2.3%  1.6%     1.6%     1.5%    1.9%    0.6%    1.9%     2.3%     1.1%            3.5%    1.8%    1.7%    2.8%    2.6%    0.7%    3.8% 


 


5                            39     8    31     4     7     7    21       22       17      19      17       3       12        7       -       -       6       6       4      16      18       5 


                           3.9%  7.0%  3.5%  2.3%  5.4%  2.7%  4.8%     4.0%     3.8%    3.3%    6.5%    1.9%     3.4%     3.6%                    5.8%    2.6%    3.3%    4.6%    3.0%    8.2% 


 


4                             1     0     1     0     -     -     1        1        -       1       0       -        1        -       -       -       0       1       -       0       1       0 


                           0.1%  0.4%  0.1%  0.2%              0.1%     0.2%             0.1%    0.1%             0.2%                             0.2%    0.2%            0.1%    0.1%    0.3% 


 


3                            10     3     7     8     1     0     1        3        7       3       6       1        2        1       -       -       -       3       -       7       3       - 


                           1.0%  2.4%  0.8%  4.4%  0.5%  0.1%  0.3%     0.5%     1.6%    0.5%    2.5%    0.4%     0.5%     0.3%                            1.1%            2.0%    0.5%         


                                              eFG                                                   j                                                                         U                 


 


BOTTOM 2 NET                 21     3    18     5     5     7     4       12        9      11       5       6        4        6       -       -       3       4       1       6      15       - 


============               2.1%  2.9%  2.0%  3.2%  3.8%  2.6%  0.9%     2.2%     2.0%    1.9%    1.8%    3.3%     1.2%     3.4%                    2.6%    1.8%    0.5%    1.8%    2.5%         


 


  2                          13     1    12     5     3     5     1        8        5       6       2       5        3        3       -       -       1       4       1       5       8       - 


                           1.3%  1.3%  1.3%  2.9%  2.0%  2.0%  0.1%     1.4%     1.2%    1.0%    0.8%    3.0%     0.8%     1.6%                    1.2%    1.7%    0.5%    1.5%    1.4%         


                                                G           g                                                                                                                                   


 


  1 - Not at all              8     2     6     1     2     2     3        4        4       5       2       0        2        4       -       -       2       0       -       1       7       - 


  important                0.8%  1.6%  0.7%  0.3%  1.8%  0.6%  0.8%     0.8%     0.8%    0.9%    0.9%    0.3%     0.4%     1.9%                    1.5%    0.1%            0.3%    1.2%         


 


Don't know                    0     0     -     -     -     0     0        0        -       -       0       0        -        -       -       -       -       -       -       -       0       0 


                             *%  0.3%                    0.1%    *%     0.1%                     0.1%      *%                                                                      0.1%      *% 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                             (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                              K1_4. Importance in decision to purchase light bulbs - The bulb lasts a long time before burning out  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Mean                       8.80  8.51  8.84  8.67  8.75  8.78  8.88     8.83     8.76    8.87    8.67    8.77     8.91     8.77       -    8.88    8.72    8.89    8.98    8.69    8.84    9.06 


Standard Deviation         1.80  2.12  1.75  2.15  1.98  1.73  1.61     1.79     1.81    1.71    1.97    1.80     1.61     1.93            1.17    1.89    1.69    1.40    1.87    1.77    1.65 


Standard Error             0.08  0.34  0.08  0.27  0.30  0.15  0.10     0.08     0.15    0.09    0.21    0.20     0.11     0.17            0.31    0.24    0.14    0.16    0.13    0.11    0.27 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                  K1_6. Importance in decision to purchase light bulbs - The bulb is environmentally friendly  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


TOP 2 NET                   404    66   338    51    60   113   180      240      165     236     105      63      153       74       -      12      43      96      56     145     235      24 


=========                 40.6% 57.4% 38.5% 30.4% 44.4% 43.7% 41.6%    43.3%    37.3%   41.5%   41.1%   37.0%    41.9%    39.6%           50.6%   40.2%   39.6%   49.7%   42.2%   40.0%   38.0% 


                                    C                       d                                                                                                                                   


 


  10 - Very important       301    51   249    38    47    83   132      194      107     180      77      43      119       54       -       9      32      79      37     106     178      17 


                          30.2% 44.6% 28.3% 22.7% 34.9% 32.0% 30.6%    35.0%    24.1%   31.7%   30.1%   25.4%    32.6%    28.4%           38.2%   30.2%   32.8%   33.0%   30.8%   30.3%   26.2% 


                                    C                                      I                                                                                                                    


 


  9                         104    15    89    13    13    30    48       46       58      56      28      20       34       21       -       3      11      16      19      39      57       7 


                          10.4% 12.8% 10.1%  7.6%  9.5% 11.7% 11.1%     8.3%    13.2%    9.8%   11.0%   11.6%     9.3%    11.1%           12.3%   10.0%    6.8%   16.7%   11.4%    9.7%   11.8% 


                                                                                                                                                                      R                         


 


8                           184    12   172    39    16    40    89       96       88      97      38      49       71       24       -       4      23      41      17      49     122      13 


                          18.5% 10.4% 19.5% 23.3% 11.7% 15.5% 20.5%    17.3%    20.0%   17.1%   14.7%   28.9%    19.6%    12.7%           17.5%   21.7%   17.1%   14.9%   14.3%   20.7%   21.0% 


                                          b     e                 e                                        JK        n                                                                t         


 


7                           103     7    97    19    17    25    42       43       61      74      17      13       41       31       -       4      17      32      10      39      55      10 


                          10.4%  5.9% 11.0% 11.4% 12.7%  9.7%  9.7%     7.7%    13.7%   13.0%    6.5%    7.6%    11.3%    16.2%           17.7%   16.5%   13.2%    9.2%   11.3%    9.3%   16.0% 


                                                                                    h      Kl                                                                                                   


 


6                            74     6    68    32     5    15    22       26       48      37      24      13       30        7       -       1       1      26       5      33      40       1 


                           7.4%  4.9%  7.7% 18.9%  3.7%  5.9%  5.0%     4.7%    10.8%    6.5%    9.4%    7.5%     8.2%     3.7%            5.1%    1.0%   10.9%    4.0%    9.6%    6.8%    1.3% 


                                              EFG                                   H                                n                                       QS               V       v         


 


5                           102    12    90    16    14    35    37       57       45      55      34      14       37       15       -       1       5      21      14      30      65       7 


                          10.3% 10.6% 10.3%  9.4% 10.8% 13.5%  8.6%    10.3%    10.2%    9.6%   13.2%    8.2%    10.3%     7.8%            6.2%    4.8%    8.5%   12.8%    8.6%   11.1%   11.5% 


 


4                            10     1     9     0     2     4     4        9        2       7       3       0        4        3       -       -       1       3       2       5       4       1 


                           1.0%  1.1%  1.0%  0.1%  1.6%  1.6%  0.9%     1.6%     0.4%    1.3%    1.1%    0.3%     1.1%     1.7%                    1.2%    1.1%    1.6%    1.6%    0.6%    2.1% 


 


3                            22     2    20     4     4     1    14       15        7      15       7       1        9        5       -       0       1      11       2       9      13       0 


                           2.2%  1.9%  2.3%  2.2%  2.7%  0.4%  3.2%     2.8%     1.5%    2.6%    2.6%    0.3%     2.6%     2.7%            1.4%    0.9%    4.6%    2.0%    2.6%    2.2%    0.3% 


                                                                  F                                                                                                                             


 


BOTTOM 2 NET                 81     8    72     5    14    22    39       55       26      42      26      12       14       28       -       0      12      11       5      31      47       2 


============               8.1%  7.3%  8.2%  3.0% 10.3%  8.7%  9.1%     9.9%     5.9%    7.4%   10.3%    7.2%     3.9%    14.7%            1.6%   11.4%    4.5%    4.2%    9.0%    8.1%    3.6% 


                                                                                                                              M                                                                 


 


  2                          29     3    26     2     9     7    12       21        8      22       3       4        7       16       -       0       4       6       3       9      20       - 


                           2.9%  2.9%  2.9%  1.1%  6.7%  2.6%  2.7%     3.8%     1.8%    3.9%    1.2%    2.2%     1.8%     8.3%            1.6%    3.9%    2.4%    2.7%    2.7%    3.4%         


                                                                                                                              M                                                                 


 


  1 - Not at all             52     5    47     3     5    16    28       34       18      20      23       8        8       12       -       -       8       5       2      22      28       2 


  important                5.2%  4.3%  5.3%  1.8%  3.6%  6.1%  6.4%     6.1%     4.1%    3.5%    9.1%    5.0%     2.1%     6.4%                    7.5%    2.1%    1.5%    6.3%    4.7%    3.6% 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                             (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                  K1_6. Importance in decision to purchase light bulbs - The bulb is environmentally friendly  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Don't know                   12     1    12     2     2     3     6       12        -       6       3       4        4        1       -       -       2       1       2       2       7       3 


                           1.2%  0.5%  1.3%  1.4%  1.2%  1.0%  1.3%     2.2%             1.0%    1.1%    2.2%     1.2%     0.7%                    1.9%    0.4%    1.7%    0.7%    1.2%    4.1% 


 


Refused                       2     -     2     -     1     -     1        1        1       1       -       1        -        1       -       -       1       -       -       1       -       1 


                           0.2%        0.2%        0.9%        0.1%     0.2%     0.1%    0.1%            0.7%              0.3%                    0.5%                    0.1%            2.0% 


 


Mean                       7.45  7.92  7.39  7.44  7.41  7.47  7.45     7.43     7.46    7.52    7.17    7.63     7.73     7.05       -    8.26    7.51    7.55    7.84    7.36    7.47    7.74 


                                    C                                                                                N                                                                          


Standard Deviation         2.60  2.66  2.59  2.09  2.78  2.65  2.70     2.80     2.33    2.54    2.84    2.39     2.30     2.93            1.90    2.73    2.41    2.34    2.70    2.58    2.22 


Standard Error             0.12  0.42  0.12  0.26  0.43  0.23  0.16     0.13     0.20    0.14    0.30    0.27     0.16     0.26            0.51    0.36    0.21    0.27    0.19    0.16    0.38 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                        K1_7. Importance in decision to purchase light bulbs - Having prior experience with the type of bulb I purchase   


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


TOP 2 NET                   273    40   232    46    56    63   107      155      117     143      93      36       91       48       -       9      28      53      31      85     174      14 


=========                 27.4% 35.0% 26.4% 27.4% 41.8% 24.5% 24.7%    28.0%    26.6%   25.2%   36.4%   21.2%    25.0%    25.4%           37.9%   26.5%   21.8%   27.4%   24.6%   29.6%   21.8% 


                                                     FG                                            JL                                                                                           


 


  10 - Very important       223    36   188    37    43    53    90      130       93     112      79      32       69       39       -       7      24      38      22      64     147      12 


                          22.4% 31.0% 21.3% 22.2% 32.2% 20.5% 20.7%    23.5%    21.2%   19.8%   30.8%   18.9%    19.0%    20.7%           31.5%   23.1%   15.7%   19.7%   18.5%   25.0%   19.8% 


                                                                                                   Jl                                                                                 t         


 


  9                          49     5    45     9    13    10    17       25       24      31      14       4       22        9       -       2       4      15       9      21      27       1 


                           4.9%  4.0%  5.1%  5.2%  9.7%  4.0%  3.9%     4.5%     5.4%    5.4%    5.6%    2.3%     6.0%     4.7%            6.4%    3.4%    6.1%    7.6%    6.1%    4.6%    2.0% 


 


8                           162    20   142    28    13    32    88      103       59     111      31      20       70       35       -      11      18      51      17      39     117       6 


                          16.3% 17.0% 16.2% 16.8%  9.4% 12.5% 20.4%    18.7%    13.3%   19.5%   12.2%   11.5%    19.3%    18.5%           48.0%   16.9%   21.0%   15.5%   11.4%   19.9%    9.3% 


                                                                 eF                        kl                                               QRS                                      Tv         


 


7                           115    11   103    17    12    38    48       65       50      63      25      27       40       23       -       1      17      25      12      46      66       3 


                          11.6% 10.0% 11.8%  9.8%  9.1% 14.7% 11.2%    11.8%    11.3%   11.1%    9.7%   15.8%    11.0%    12.1%            3.7%   15.9%   10.3%   10.7%   13.4%   11.2%    5.0% 


                                                                                                                                                                              V                 


 


6                            59     5    54    11     7    15    26       23       36      35      16       8       19       16       -       -       4      14       7      30      24       5 


                           5.9%  4.1%  6.1%  6.5%  5.2%  5.9%  5.9%     4.1%     8.1%    6.2%    6.2%    4.5%     5.2%     8.6%                    4.2%    6.0%    6.4%    8.8%    4.1%    7.6% 


                                                                                                                                                                              U                 


 


5                           201    19   181    38    28    58    76      107       94     119      41      41       83       35       -       1      18      64      24      70     116      16 


                          20.2% 16.8% 20.6% 22.7% 21.2% 22.3% 17.6%    19.2%    21.3%   21.0%   15.9%   24.0%    22.7%    18.5%            2.8%   16.9%   26.5%   21.0%   20.2%   19.6%   24.9% 


                                                                                                                                                              P       P                         


 


4                            31     1    29     9     2     7    12       13       17      21       6       4       15        5       -       0       1      12       3      12      14       4 


                           3.1%  1.1%  3.3%  5.4%  1.5%  2.8%  2.8%     2.4%     3.9%    3.7%    2.2%    2.4%     4.0%     2.5%            2.0%    1.3%    5.0%    2.7%    3.6%    2.4%    6.2% 


                                                                                                                                                              q                                 


 


3                            33     4    30     4     2     6    21       15       18      14      11       9       10        1       -       -       1       5       6      14      16       3 


                           3.3%  3.1%  3.4%  2.5%  1.8%  2.1%  4.8%     2.7%     4.1%    2.4%    4.2%    5.1%     2.8%     0.7%                    0.6%    2.2%    5.8%    4.2%    2.7%    4.8% 


                                                                  f                                                                                                   Q                         


 


BOTTOM 2 NET                109    14    96    13    10    37    49       61       48      60      28      22       35       25       -       1      18      16      11      42      59       8 


============              11.0% 11.9% 10.9%  7.9%  7.6% 14.3% 11.2%    11.0%    10.9%   10.5%   10.7%   12.9%     9.6%    13.2%            5.7%   17.3%    6.7%   10.0%   12.3%   10.0%   12.4% 


                                                                                                                                                      R                                         


 


  2                          23     3    20     2     3    10     8       18        5      16       2       5        9        6       -       1       3       2       6       8      14       1 


                           2.3%  2.2%  2.3%  1.4%  2.0%  3.7%  1.9%     3.3%     1.0%    2.8%    0.7%    3.2%     2.6%     3.3%            5.7%    3.0%    0.8%    5.1%    2.3%    2.3%    2.1% 


                                                                           i                                                                                                                    


 


  1 - Not at all             86    11    75    11     8    27    40       43       43      44      26      17       26       19       -       -      15      14       6      34      45       6 


  important                8.7%  9.6%  8.5%  6.5%  5.6% 10.6%  9.3%     7.7%     9.9%    7.7%   10.0%    9.8%     7.0%     9.8%                   14.4%    5.8%    5.0%   10.0%    7.7%   10.3% 


                                                                                                                                                     rs                                         


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                             (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                        K1_7. Importance in decision to purchase light bulbs - Having prior experience with the type of bulb I purchase   


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Don't know                   13     1    12     2     3     2     6       11        2       3       6       4        2        1       -       -       0       2       1       6       3       5 


                           1.3%  1.0%  1.4%  1.0%  2.5%  0.8%  1.4%     2.0%     0.4%    0.4%    2.5%    2.5%     0.5%     0.4%                    0.3%    0.6%    0.6%    1.6%    0.4%    7.9% 


 


Mean                       6.61  6.96  6.56  6.69  7.23  6.32  6.56     6.74     6.44    6.60    6.91    6.16     6.60     6.58       -    8.15    6.47    6.58    6.55    6.30    6.85    5.97 


                                    C                FG                                     l       L                                       QRS                                      TV         


Standard Deviation         2.78  2.93  2.75  2.64  2.72  2.84  2.79     2.77     2.78    2.68    2.95    2.79     2.64     2.77            2.03    3.01    2.44    2.70    2.78    2.74    2.90 


Standard Error             0.13  0.47  0.13  0.33  0.43  0.24  0.17     0.13     0.24    0.15    0.32    0.32     0.19     0.25            0.54    0.39    0.21    0.31    0.20    0.17    0.50 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                          K1_8. Importance in decision to purchase light bulbs - The bulb is dimmable  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


TOP 2 NET                   169    26   143    21    33    44    71       99       70      88      48      33       56       29       -       1      19      35      16      69      86      15 


=========                 17.0% 22.4% 16.3% 12.3% 24.6% 17.1% 16.4%    18.0%    15.8%   15.5%   18.8%   19.5%    15.5%    15.4%            5.4%   17.8%   14.4%   14.1%   20.1%   14.6%   23.1% 


                                                      d                                                                                                                                         


 


  10 - Very important       119     7   112    17    10    40    51       76       43      71      23      25       45       23       -       1      16      25      14      51      55      13 


                          12.0%  6.3% 12.7% 10.2%  7.6% 15.6% 11.9%    13.7%     9.8%   12.4%    9.2%   15.0%    12.4%    12.1%            2.8%   15.4%   10.2%   12.2%   14.9%    9.4%   20.4% 


                                                                                                                                                      p                       u               u 


 


  9                          50    18    31     3    23     4    20       23       26      17      25       8       11        6       -       1       3      10       2      18      30       2 


                           5.0% 16.1%  3.6%  2.0% 16.9%  1.5%  4.5%     4.2%     6.0%    3.1%    9.6%    4.5%     3.1%     3.3%            2.6%    2.4%    4.2%    2.0%    5.1%    5.2%    2.6% 


                                    C               DFG           f                                 J                                                                                           


 


8                            96    12    84    14    16    31    35       57       39      54      30      12       29       23       -       0       8      26       8      23      67       6 


                           9.6% 10.7%  9.5%  8.1% 12.0% 11.8%  8.2%    10.3%     8.8%    9.4%   11.7%    7.3%     8.0%    12.3%            0.6%    7.1%   10.8%    7.0%    6.7%   11.4%    9.6% 


                                                                                                                                                                                      t         


 


7                            97     9    88    25     8    18    46       46       51      60      26      11       39       19       -       -      12      36       5      52      43       2 


                           9.7%  7.8% 10.0% 14.7%  6.0%  7.0% 10.6%     8.3%    11.5%   10.6%   10.1%    6.3%    10.7%    10.2%                   11.3%   14.9%    4.1%   15.0%    7.3%    3.4% 


                                                f                                                                                                             S              UV                 


 


6                            47     7    40    14     6     6    21       24       23      29      14       4       16       13       -       -       9       8       7      22      23       2 


                           4.7%  6.4%  4.5%  8.1%  4.3%  2.4%  5.0%     4.3%     5.3%    5.1%    5.5%    2.2%     4.5%     6.8%                    8.5%    3.3%    6.4%    6.5%    3.9%    2.5% 


                                                f                                                                                                                                               


 


5                           176    19   157    19    18    44    95      101       75     108      33      35       73       30       -      11      16      39      27      60     102      14 


                          17.7% 16.3% 17.8% 11.1% 13.3% 17.1% 21.9%    18.2%    17.0%   19.0%   12.8%   20.6%    20.1%    15.8%           46.7%   15.3%   16.2%   24.3%   17.3%   17.3%   22.5% 


                                                                  D                                                                         QRs                                                 


 


4                            57     4    53    20     8     7    22       27       30      31      17       9       24        8       -       3       4      17       5      21      33       3 


                           5.8%  3.6%  6.1% 11.9%  5.9%  2.9%  5.1%     4.9%     6.8%    5.5%    6.8%    5.3%     6.5%     4.0%           10.7%    3.4%    6.8%    4.2%    6.1%    5.6%    5.3% 


                                               FG                                                                                                                                               


 


3                            64     6    58    18     2    23    20       32       33      34      16      15       21       11       -       1       4      18       3      23      37       4 


                           6.4%  5.4%  6.6% 10.8%  1.6%  9.0%  4.7%     5.7%     7.4%    6.0%    6.1%    8.6%     5.8%     6.1%            3.1%    4.1%    7.6%    3.0%    6.6%    6.3%    6.7% 


                                               Eg           E                                                                                                                                   


 


BOTTOM 2 NET                262    28   234    37    38    74   113      149      113     154      67      41       97       55       -       6      27      62      40      70     182      10 


============              26.3% 24.7% 26.6% 22.1% 28.3% 28.5% 26.1%    26.9%    25.7%   27.0%   26.0%   24.5%    26.6%    29.0%           24.7%   25.6%   25.6%   35.8%   20.3%   31.0%   15.9% 


                                                                                                                                                                                     TV         


 


  2                          68     7    61     8     3    25    32       32       35      40      13      15       28       12       -       1       3      15      13      20      45       3 


                           6.8%  6.2%  6.9%  4.5%  2.5%  9.5%  7.5%     5.9%     8.0%    7.0%    5.2%    8.8%     7.5%     6.4%            3.1%    3.2%    6.4%   11.5%    5.8%    7.7%    4.2% 


                                                            e                                                                                                         Q                         


 


  1 - Not at all            194    21   173    30    35    49    81      116       78     114      53      26       70       43       -       5      24      47      27      50     137       7 


  important               19.5% 18.5% 19.7% 17.6% 25.9% 19.0% 18.6%    21.0%    17.6%   20.1%   20.8%   15.7%    19.1%    22.6%           21.6%   22.4%   19.3%   24.3%   14.4%   23.3%   11.7% 


                                                                                                                                                                                     Tv         


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                             (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                          K1_8. Importance in decision to purchase light bulbs - The bulb is dimmable  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Don't know                   27     3    24     1     5    11     9       19        8      11       6      10        8        1       -       2       7       1       1       5      15       7 


                           2.7%  2.8%  2.7%  0.9%  4.0%  4.1%  2.1%     3.5%     1.7%    2.0%    2.3%    5.7%     2.2%     0.5%            8.7%    6.9%    0.3%    1.0%    1.4%    2.5%   10.9% 


                                                                                                                                                     RS                                      Tu 


 


Mean                       5.16  5.44  5.13  5.04  5.40  5.11  5.17     5.20     5.12    5.10    5.28    5.19     5.07     5.12       -    4.05    5.31    5.15    4.62    5.58    4.85    5.82 


                                                                                                                                                     ps                       U               U 


Standard Deviation         3.06  3.07  3.06  2.86  3.29  3.20  3.00     3.15     2.96    3.04    3.10    3.11     3.01     3.11            2.23    3.19    2.98    3.06    2.97    3.08    3.13 


Standard Error             0.14  0.50  0.15  0.36  0.52  0.28  0.18     0.15     0.25    0.17    0.33    0.36     0.21     0.28            0.62    0.42    0.25    0.35    0.21    0.20    0.55 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                 K1_9. Importance in decision to purchase light bulbs - The quality of the light from the bulb  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


TOP 2 NET                   626    71   554    99    89   171   267      367      258     366     153     107      238      114       -      19      66     157      67     198     394      33 


=========                 62.9% 62.1% 63.0% 58.5% 66.2% 66.1% 61.6%    66.4%    58.5%   64.2%   59.6%   63.3%    65.2%    60.7%           82.8%   62.2%   64.9%   59.8%   57.7%   67.0%   52.7% 


                                                                           i                                                                  s                                      Tv         


 


  10 - Very important       476    62   415    78    69   122   207      297      179     282     128      66      179       92       -      18      57     114      52     154     297      25 


                          47.9% 54.0% 47.1% 46.0% 51.8% 47.1% 47.9%    53.7%    40.6%   49.6%   49.8%   39.3%    49.2%    48.9%           77.2%   53.3%   47.3%   45.7%   44.8%   50.5%   39.9% 


                                                                           I                l                                               qRS                                                 


 


  9                         149     9   140    21    19    49    59       70       79      83      25      41       58       22       -       1      10      42      16      44      97       8 


                          15.0%  8.1% 15.9% 12.5% 14.5% 19.0% 13.7%    12.7%    17.9%   14.6%    9.8%   24.0%    16.0%    11.8%            5.7%    9.0%   17.5%   14.1%   12.9%   16.5%   12.8% 


                                                                                                           jK                                                pq                                 


 


8                           163    22   141    27    22    37    77       78       85     109      34      20       71       36       -       2      24      37      29      80      74       8 


                          16.3% 19.1% 16.0% 16.1% 16.3% 14.1% 17.8%    14.0%    19.3%   19.2%   13.1%   11.7%    19.5%    19.0%           10.0%   22.7%   15.5%   25.6%   23.4%   12.6%   12.5% 


                                                                                            l                                                                         r      Uv                 


 


7                            73     7    66    19     9    18    26       33       40      33      28      12       21       13       -       -       5      19       8      25      44       4 


                           7.3%  6.4%  7.5% 11.4%  7.0%  7.0%  6.1%     5.9%     9.2%    5.9%   10.8%    7.1%     5.7%     6.6%                    4.4%    7.7%    7.1%    7.3%    7.5%    5.7% 


                                                                                                    j                                                                                           


 


6                            26     6    20     6     3     8     9       17        9      15       7       3       10        5       -       -       5       9       1       7      17       2 


                           2.6%  5.3%  2.2%  3.3%  2.0%  3.2%  2.1%     3.1%     2.0%    2.6%    2.8%    2.0%     2.9%     2.4%                    4.3%    3.7%    0.9%    2.1%    2.8%    2.6% 


 


5                            78     6    72    17     9    14    38       39       39      31      25      22       16       15       -       -       6      13       7      21      43      14 


                           7.8%  5.4%  8.1% 10.0%  6.9%  5.5%  8.7%     7.0%     8.8%    5.4%    9.7%   13.2%     4.4%     7.7%                    5.6%    5.6%    6.0%    6.0%    7.4%   22.4% 


                                                                                                            J                                                                                TU 


 


4                             1     0     1     0     -     1     1        1        -       1       0       0        1        -       -       -       -       1       -       1       0       - 


                           0.1%  0.3%  0.1%  0.1%        0.2%  0.1%     0.2%             0.1%    0.1%    0.2%     0.1%                                     0.2%            0.2%    0.1%         


 


3                             8     -     8     -     -     6     2        1        7       7       1       -        3        3       -       -       -       3       1       5       3       - 


                           0.8%        0.9%              2.4%  0.4%     0.1%     1.7%    1.2%    0.5%             0.8%     1.6%                            1.3%    0.5%    1.4%    0.5%         


                                                            G                                                                                                                                   


 


BOTTOM 2 NET                 16     1    15     0     1     4    12       14        3       7       8       1        5        2       -       2       1       3       0       6       9       1 


============               1.6%  1.0%  1.7%    *%  0.6%  1.5%  2.7%     2.5%     0.6%    1.2%    3.3%    0.6%     1.3%     1.3%            7.1%    0.8%    1.2%    0.2%    1.7%    1.6%    2.1% 


                                                                  d        i                                                                                                                    


 


  2                           3     0     3     -     -     -     3        3        -       2       1       -        2        -       -       -       0       2       -       1       2       - 


                           0.3%  0.1%  0.3%                    0.7%     0.6%             0.3%    0.5%             0.5%                             0.1%    0.7%            0.4%    0.3%         


 


  1 - Not at all             13     1    12     0     1     4     8       11        3       5       7       1        3        2       -       2       1       1       0       4       7       1 


  important                1.3%  0.9%  1.4%    *%  0.6%  1.5%  1.9%     1.9%     0.6%    0.9%    2.8%    0.6%     0.8%     1.3%            7.1%    0.7%    0.5%    0.2%    1.3%    1.3%    2.1% 


 


Don't know                    5     0     4     1     1     -     2        5        -       1       -       3        -        1       -       -       -       -       -       1       3       1 


                           0.5%  0.3%  0.5%  0.6%  1.0%        0.5%     0.8%             0.2%            2.1%              0.6%                                            0.2%    0.5%    2.1% 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                             (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                 K1_9. Importance in decision to purchase light bulbs - The quality of the light from the bulb  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Mean                       8.59  8.75  8.57  8.56  8.83  8.60  8.53     8.69     8.47    8.72    8.38    8.48     8.77     8.58       -    9.10    8.80    8.65    8.75    8.54    8.69    8.00 


                                                                                                                                                                                      V         


Standard Deviation         1.90  1.74  1.92  1.69  1.62  1.95  2.02     1.96     1.81    1.77    2.18    1.82     1.70     1.91            2.38    1.64    1.80    1.51    1.87    1.86    2.26 


Standard Error             0.09  0.28  0.09  0.21  0.25  0.16  0.12     0.09     0.15    0.10    0.23    0.21     0.12     0.17            0.64    0.21    0.15    0.17    0.13    0.12    0.37 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                 K1_10. Importance in decision to purchase light bulbs - The bulb fits well in my light fixture  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


TOP 2 NET                   674    71   603   118    75   176   305      388      286     401     173      99      261      126       -      20      79     176      72     234     395      45 


=========                 67.7% 61.8% 68.5% 70.1% 56.0% 67.8% 70.3%    70.0%    64.8%   70.5%   67.6%   58.4%    71.5%    66.7%           85.6%   74.2%   72.8%   64.0%   68.0%   67.2%   71.0% 


                                                                  e                         L                                                 S                                                 


 


  10 - Very important       555    61   495   112    56   144   244      339      216     331     147      78      213      104       -      14      66     141      67     196     325      34 


                          55.8% 52.8% 56.2% 66.3% 41.7% 55.6% 56.3%    61.2%    49.1%   58.1%   57.2%   46.2%    58.3%    55.3%           61.5%   62.3%   58.4%   59.2%   57.1%   55.2%   54.3% 


                                                E                 e        I                l                                                                                                   


 


  9                         118    10   108     6    19    32    61       49       69      71      27      21       48       21       -       6      13      35       5      37      71      10 


                          11.9%  9.0% 12.3%  3.8% 14.3% 12.2% 14.1%     8.9%    15.7%   12.4%   10.4%   12.3%    13.2%    11.4%           24.1%   11.9%   14.4%    4.8%   10.8%   12.0%   16.6% 


                                                      d     D     D                 H                                                         s               S                                 


 


8                           148    26   122    28    37    28    56       84       64      80      49      19       47       33       -       -      15      31      16      52      88       8 


                          14.9% 22.6% 13.9% 16.4% 27.8% 10.7% 12.9%    15.2%    14.6%   14.1%   19.1%   11.4%    12.9%    17.5%                   14.0%   12.7%   13.9%   15.1%   15.0%   13.5% 


                                    c                FG                                                                                                                                         


 


7                            51     5    46     6     5    19    22       21       30      26       8      17       18        8       -       -       4       6      10      21      29       1 


                           5.1%  4.5%  5.2%  3.3%  3.7%  7.2%  5.1%     3.7%     6.9%    4.6%    3.1%   10.0%     4.9%     4.4%                    3.3%    2.3%    8.6%    6.0%    5.0%    2.1% 


                                                                                                           jk                                                         R                         


 


6                            22     1    21     1     4    10     8       15        7      10       7       5        7        3       -       -       1       4       5       3      17       1 


                           2.2%  0.7%  2.4%  0.4%  2.7%  3.8%  1.8%     2.7%     1.6%    1.7%    2.7%    3.0%     1.9%     1.5%                    0.7%    1.6%    4.8%    1.0%    2.9%    2.2% 


                                                            d                                                                                                         q                         


 


5                            48     5    43    11     3     8    26       21       27      28       6      14       20        8       -       3       2      15       7      22      24       3 


                           4.8%  4.6%  4.9%  6.8%  2.1%  3.2%  5.9%     3.8%     6.2%    5.0%    2.3%    8.3%     5.6%     4.2%           14.4%    1.7%    6.4%    5.9%    6.3%    4.1%    4.1% 


                                                                                                            k                                                                                   


 


4                             2     0     2     -     -     1     1        1        1       0       2       -        0        -       -       -       0       -       -       0       2       - 


                           0.2%  0.1%  0.2%              0.5%  0.2%     0.2%     0.3%    0.1%    0.8%             0.1%                             0.1%                    0.1%    0.3%         


 


3                            13     2    10     4     3     6     1        5        8       9       1       4        3        4       -       -       2       7       0       2       8       3 


                           1.3%  2.2%  1.2%  2.2%  2.0%  2.1%  0.2%     0.9%     1.9%    1.5%    0.2%    2.3%     0.9%     2.1%                    1.6%    2.8%    0.2%    0.5%    1.4%    4.7% 


                                                            g                                                                                                                                   


 


BOTTOM 2 NET                 28     4    24     1     4     9    13       15       12      13      10       5        7        5       -       -       5       3       3       9      18       0 


============               2.8%  3.3%  2.7%  0.8%  3.3%  3.4%  3.0%     2.8%     2.8%    2.2%    3.7%    3.1%     2.1%     2.8%                    4.3%    1.4%    2.6%    2.6%    3.1%    0.3% 


 


  2                           5     -     5     1     1     -     3        3        2       4       1       -        -        4       -       -       2       1       -       1       5       - 


                           0.5%        0.6%  0.4%  0.9%        0.7%     0.6%     0.4%    0.7%    0.5%                      2.0%                    1.7%    0.3%            0.1%    0.8%         


 


  1 - Not at all             22     4    19     1     3     9    10       12       10       9       8       5        7        2       -       -       3       3       3       8      14       0 


  important                2.3%  3.3%  2.1%  0.4%  2.4%  3.4%  2.2%     2.2%     2.4%    1.6%    3.2%    3.1%     2.1%     0.8%                    2.7%    1.1%    2.6%    2.4%    2.4%    0.3% 


 


Don't know                    9     -     9     -     3     3     3        4        5       2       1       6        0        1       -       -       -       -       -       1       6       1 


                           0.9%        1.0%        2.1%  1.3%  0.6%     0.8%     1.0%    0.3%    0.5%    3.5%     0.1%     0.7%                                            0.4%    1.1%    2.1% 


                                                                                                           Jk                                                                                   


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                            (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                 K1_10. Importance in decision to purchase light bulbs - The bulb fits well in my light fixture  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Refused                       0     0     -     -     0     -     0        0        0       0       0       -        0        -       -       -       -       0       -       0       -       - 


                             *%  0.3%              0.2%          *%       *%     0.1%      *%    0.1%             0.1%                                     0.1%            0.1%                 


 


Mean                       8.74  8.61  8.76  8.95  8.51  8.63  8.79     8.88     8.56    8.83    8.80    8.32     8.85     8.74       -    9.04    8.90    8.83    8.68    8.78    8.71    8.83 


                                                e                          I                l       L                                                                                           


Standard Deviation         2.02  2.13  2.01  1.84  2.00  2.20  1.98     1.95     2.09    1.93    2.01    2.27     1.91     1.99            1.74    2.09    1.95    2.03    1.97    2.06    1.90 


Standard Error             0.09  0.34  0.09  0.23  0.31  0.19  0.12     0.09     0.18    0.11    0.21    0.26     0.13     0.18            0.47    0.27    0.17    0.23    0.14    0.13    0.32 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                           K1_11. Importance in decision to purchase light bulbs - My friends or family recommend the bulb I purchase  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


TOP 2 NET                   111    26    85    13    26    27    45       58       53      51      44      17       36       12       -       -      20      15       8      27      76       9 


=========                 11.2% 22.9%  9.7%  7.8% 19.3% 10.4% 10.4%    10.4%    12.1%    8.9%   17.0%    9.9%     9.8%     6.4%                   18.8%    6.2%    6.7%    7.9%   12.8%   13.6% 


                                    C               dfg                                             J                                                RS                               t         


 


  10 - Very important        94    23    71    10    25    22    36       46       48      39      39      16       28       10       -       -      16       9       7      21      66       7 


                           9.4% 20.0%  8.1%  6.2% 18.5%  8.6%  8.4%     8.4%    10.8%    6.8%   15.1%    9.7%     7.6%     5.5%                   15.1%    3.6%    6.3%    6.1%   11.2%   11.0% 


                                    C               DFG                                             J                                                Rs                               T         


 


  9                          17     3    14     3     1     5     9       11        6      12       5       0        8        2       -       -       4       6       1       6      10       2 


                           1.7%  2.8%  1.6%  1.7%  0.8%  1.7%  2.0%     2.1%     1.3%    2.1%    1.9%    0.3%     2.2%     0.8%                    3.6%    2.5%    0.4%    1.8%    1.6%    2.6% 


 


8                            69     4    65    10     8    16    34       33       36      35      17      17       27        8       -       -       7      20       5      10      57       2 


                           6.9%  3.2%  7.4%  5.8%  6.3%  6.4%  7.9%     5.9%     8.2%    6.2%    6.6%    9.9%     7.5%     4.2%                    6.6%    8.4%    4.2%    3.0%    9.6%    3.3% 


                                                                                                                                                                                      T         


 


7                            48    10    38    13     5    11    20       23       25      15      22      11        6        8       -       0       1       6       3      22      22       4 


                           4.9%  8.7%  4.4%  7.8%  3.7%  4.1%  4.5%     4.2%     5.7%    2.7%    8.6%    6.5%     1.6%     4.3%            0.6%    1.1%    2.6%    2.9%    6.4%    3.7%    7.0% 


                                                                                                    J                                                                                           


 


6                            49     4    45     3     8    16    22       25       24      28      10      10       13       15       -       7       1       8       6      14      31       3 


                           4.9%  3.3%  5.1%  2.0%  6.0%  6.2%  5.0%     4.5%     5.4%    4.9%    4.1%    6.1%     3.7%     7.9%           31.7%    0.6%    3.3%    5.2%    4.1%    5.3%    5.3% 


                                                                                                                              m             QRS                                                 


 


5                           166    19   147    37    17    36    76       98       68     104      32      30       79       20       -       5      13      51      29      57     105       4 


                          16.7% 16.4% 16.7% 21.6% 12.9% 14.1% 17.5%    17.6%    15.5%   18.2%   12.6%   17.8%    21.7%    10.9%           20.0%   12.0%   21.2%   26.0%   16.5%   17.8%    7.1% 


                                                                                                                     N                                                Q       v       V         


 


4                            43     2    41     2     3     9    30       24       19      26      13       5       16        9       -       1       6       9       5      20      23       0 


                           4.3%  1.6%  4.7%  1.0%  2.4%  3.3%  6.9%     4.3%     4.4%    4.5%    5.0%    2.8%     4.4%     5.0%            3.1%    5.4%    3.5%    4.7%    5.9%    3.8%    0.3% 


                                                                 Df                                                                                                           V                 


 


3                            67     7    60    14    10    22    21       35       33      31      25      11       22        8       -       -       9      14       4      20      40       7 


                           6.7%  6.2%  6.8%  8.3%  7.4%  8.4%  4.9%     6.2%     7.4%    5.5%    9.7%    6.6%     5.9%     4.4%                    8.6%    5.9%    3.2%    5.9%    6.8%   10.4% 


 


BOTTOM 2 NET                421    41   380    69    55   119   179      243      178     270      89      61      161      102       -       9      50     112      51     165     225      30 


============              42.3% 35.5% 43.2% 40.7% 40.8% 45.8% 41.3%    43.8%    40.4%   47.5%   34.7%   36.2%    44.2%    54.4%           39.3%   47.0%   46.3%   45.7%   48.1%   38.2%   48.4% 


                                                                                           Kl                                 m                                               U                 


 


  2                          83     6    77    16     6    30    30       37       46      45      23      16       25       19       -       -       9      23       5      39      41       3 


                           8.3%  5.6%  8.7%  9.8%  4.5% 11.6%  7.0%     6.7%    10.3%    7.8%    8.8%    9.3%     6.8%    10.2%                    8.4%    9.4%    4.1%   11.3%    7.0%    4.5% 


                                                            e                                                                                                                uV                 


 


  1 - Not at all            338    34   303    52    49    89   148      205      133     226      66      45      137       83       -       9      41      89      47     127     183      28 


  important               33.9% 29.9% 34.5% 31.0% 36.2% 34.2% 34.2%    37.0%    30.0%   39.7%   25.9%   26.8%    37.5%    44.2%           39.3%   38.7%   36.9%   41.5%   36.8%   31.2%   43.9% 


                                                                                           KL                                                                                                   


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                            (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                           K1_11. Importance in decision to purchase light bulbs - My friends or family recommend the bulb I purchase  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Don't know                   17     2    15     6     1     4     7       13        4       8       2       7        4        5       -       1       -       6       1       7       7       3 


                           1.7%  2.0%  1.7%  3.4%  1.0%  1.4%  1.5%     2.3%     0.9%    1.4%    0.7%    4.2%     1.0%     2.4%            5.2%            2.3%    1.3%    2.0%    1.3%    4.4% 


 


Refused                       4     0     3     3     0     -     1        4        -       1       3       -        1        0       -       -       -       1       -       1       3       - 


                           0.4%  0.3%  0.4%  1.5%  0.2%        0.2%     0.6%             0.2%    1.0%             0.2%     0.2%                            0.4%            0.2%    0.5%         


 


Mean                       4.09  4.91  3.98  3.97  4.52  3.91  4.12     3.92     4.30    3.72    4.69    4.45     3.88     3.35       -    3.65    4.10    3.67    3.65    3.62    4.40    3.80 


                                    C                 f                                             J       J        N                                                                T         


Standard Deviation         3.07  3.47  2.99  2.88  3.47  3.02  3.02     3.03     3.10    2.93    3.25    3.04     2.97     2.82            2.34    3.41    2.78    2.79    2.81    3.15    3.31 


Standard Error             0.14  0.56  0.14  0.37  0.54  0.26  0.18     0.14     0.26    0.16    0.35    0.35     0.21     0.25            0.65    0.44    0.24    0.32    0.20    0.20    0.56 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                               K1_12. Importance in decision to purchase light bulbs - The bulb reaches full brightness instantly  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


TOP 2 NET                   372    53   319    62    71    96   143      225      147     197     108      67      111       76       -      13      39      69      38     115     239      18 


=========                 37.4% 46.1% 36.3% 36.5% 52.6% 37.2% 33.1%    40.7%    33.2%   34.6%   42.2%   39.4%    30.3%    40.5%           54.6%   36.7%   28.4%   33.8%   33.3%   40.7%   28.8% 


                                                    dfG                    i                                                  m               r                                                 


 


  10 - Very important       262    27   235    52    40    65   105      168       94     138      70      54       73       58       -       8      27      49      24      83     166      13 


                          26.3% 23.8% 26.7% 31.0% 29.8% 25.0% 24.3%    30.4%    21.2%   24.2%   27.3%   32.0%    20.0%    30.8%           34.5%   25.5%   20.3%   21.0%   24.1%   28.3%   19.9% 


                                                                           I                                                  M                                                                 


 


  9                         110    26    85     9    31    32    38       57       53      59      38      12       38       18       -       5      12      20      14      31      73       6 


                          11.1% 22.3%  9.6%  5.5% 22.9% 12.3%  8.9%    10.3%    12.0%   10.4%   14.9%    7.4%    10.4%     9.7%           20.0%   11.2%    8.1%   12.8%    9.2%   12.4%    8.8% 


                                    C               DfG                                             l                                                                                           


 


8                           181    18   162    35    11    45    89       92       89      99      48      34       68       30       -       3      20      53      15      66     104      11 


                          18.2% 15.8% 18.5% 20.9%  8.1% 17.4% 20.7%    16.6%    20.1%   17.3%   18.9%   19.9%    18.8%    15.9%           11.0%   19.0%   21.9%   13.3%   19.2%   17.7%   16.8% 


                                                e                 E                                                                                                                             


 


7                           103    11    93    18     7    27    52       53       51      73      23       8       52       20       -       3      14      31      11      39      56       9 


                          10.4%  9.2% 10.6% 10.6%  5.0% 10.3% 12.0%     9.5%    11.5%   12.8%    8.9%    4.6%    14.1%    10.7%           14.4%   13.2%   12.8%    9.5%   11.5%    9.4%   13.5% 


                                                                  e                         L                                                                                                   


 


6                            70     5    66    13     2    25    30       28       42      45      15      10       32       12       -       3       7      18      10      26      42       1 


                           7.1%  3.9%  7.5%  7.8%  1.7%  9.6%  6.9%     5.0%     9.6%    7.9%    5.8%    6.0%     8.7%     6.3%           11.3%    6.5%    7.3%    8.4%    7.7%    7.2%    2.3% 


                                                            E                       h                                                                                         v                 


 


5                           154    15   139    32    25    31    65       98       56      92      33      29       61       27       -       2      13      40      29      53      81      19 


                          15.4% 12.9% 15.8% 19.1% 18.9% 11.8% 15.1%    17.7%    12.6%   16.1%   12.9%   17.0%    16.7%    14.5%            8.7%   12.5%   16.5%   26.2%   15.4%   13.8%   30.9% 


                                                                                                                                                                    pQr                      TU 


 


4                            30     2    28     0    11     7    12       13       17      21       6       2       14        7       -       -       3      13       3      11      17       2 


                           3.0%  1.6%  3.2%  0.2%  7.8%  2.6%  2.8%     2.3%     3.9%    3.7%    2.5%    1.4%     3.8%     3.9%                    2.8%    5.4%    2.4%    3.2%    2.9%    2.7% 


                                                      D                                                                                                                                         


 


3                            30     2    28     4     2    12    13       15       15      12      10       9        8        4       -       -       4       4       1      10      20       - 


                           3.0%  1.9%  3.2%  2.1%  1.5%  4.5%  3.0%     2.7%     3.4%    2.0%    3.9%    5.0%     2.1%     2.1%                    3.5%    1.6%    1.3%    2.9%    3.4%         


 


BOTTOM 2 NET                 54    10    44     5     4    17    28       29       25      31      12      10       20       11       -       -       6      15       6      24      28       2 


============               5.4%  8.6%  5.0%  2.7%  3.2%  6.5%  6.4%     5.2%     5.6%    5.5%    4.8%    5.8%     5.5%     6.0%                    5.8%    6.2%    5.2%    6.9%    4.8%    2.9% 


 


  2                          21     3    18     1     1     6    13        9       12      16       2       3       11        6       -       -       4       6       3      12       9       1 


                           2.1%  2.5%  2.1%  0.7%  0.6%  2.4%  3.0%     1.6%     2.8%    2.9%    0.6%    1.9%     3.0%     3.0%                    4.0%    2.7%    2.8%    3.4%    1.5%    0.8% 


 


  1 - Not at all             32     7    25     3     3    11    15       20       13      15      11       7        9        6       -       -       2       9       3      12      19       1 


  important                3.3%  6.1%  2.9%  2.0%  2.6%  4.1%  3.4%     3.6%     2.9%    2.6%    4.2%    3.9%     2.5%     3.1%                    1.8%    3.5%    2.4%    3.5%    3.3%    2.1% 


 


Don't know                    1     -     1     -     1     -     -        1        -       -       -       1        -        -       -       -       -       -       -       -       -       1 


                           0.1%        0.2%        1.0%                 0.2%                             0.8%                                                                              2.1% 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                            (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                               K1_12. Importance in decision to purchase light bulbs - The bulb reaches full brightness instantly  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Mean                       7.30  7.41  7.29  7.54  7.56  7.21  7.18     7.41     7.16    7.21    7.47    7.33     7.08     7.39       -    8.26    7.33    7.01    7.00    7.13    7.43    7.06 


                                                                                                                                             RS                                       t         


Standard Deviation         2.46  2.63  2.44  2.25  2.51  2.55  2.47     2.50     2.41    2.40    2.48    2.63     2.34     2.53            1.74    2.43    2.41    2.39    2.50    2.46    2.23 


Standard Error             0.11  0.42  0.11  0.28  0.39  0.22  0.15     0.12     0.20    0.13    0.26    0.29     0.16     0.22            0.46    0.31    0.21    0.27    0.17    0.15    0.37 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                  K1_13. Importance in decision to purchase light bulbs - The bulb doesn’t have mercury in it  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


TOP 2 NET                   434    62   372    82    67   112   172      254      179     245     117      71      152       86       -      14      52      87      55     151     255      28 


=========                 43.6% 54.2% 42.2% 48.7% 50.3% 43.2% 39.7%    45.9%    40.6%   43.1%   45.8%   41.9%    41.7%    45.7%           60.7%   49.2%   36.2%   48.7%   43.8%   43.4%   43.8% 


                                                                                                                                              r       r               r                         


 


  10 - Very important       347    37   310    69    42    95   141      215      132     213      75      59      131       74       -      10      47      73      50     120     212      15 


                          34.9% 32.3% 35.2% 40.7% 31.6% 36.8% 32.5%    38.9%    29.9%   37.4%   29.4%   35.0%    36.0%    39.5%           41.1%   44.7%   30.3%   44.6%   34.9%   36.0%   24.1% 


                                                                           I                                                                          r               R                         


 


  9                          86    25    61    14    25    17    31       39       47      33      42      12       21       12       -       5       5      14       5      31      43      12 


                           8.7% 21.9%  7.0%  8.0% 18.6%  6.4%  7.2%     7.1%    10.7%    5.7%   16.4%    6.9%     5.7%     6.2%           19.6%    4.5%    5.9%    4.1%    8.9%    7.4%   19.8% 


                                    C               DFG                                            JL                                       qrs                                              tU 


 


8                            98     8    90    12    11    28    46       55       42      69      18      11       45       22       -       1      11      34       9      34      57       6 


                           9.8%  6.9% 10.2%  7.1%  8.1% 10.9% 10.7%    10.0%     9.6%   12.0%    7.2%    6.3%    12.4%    11.7%            4.0%   10.0%   14.1%    8.3%   10.0%    9.7%    9.8% 


                                                                                            l                                                                                                   


 


7                            58     5    53     6     4    21    27       29       30      30      14      14       17       11       -       2       2      17       3      24      33       1 


                           5.9%  4.7%  6.0%  3.8%  3.0%  8.1%  6.3%     5.2%     6.7%    5.3%    5.5%    8.5%     4.8%     6.0%            8.8%    1.9%    7.1%    2.8%    7.0%    5.7%    2.1% 


                                                                                                                                                              q               v                 


 


6                            26     4    22     6     1    10     9       15       11      18       1       7       15        3       -       3       0      12       0       6      19       1 


                           2.6%  3.5%  2.5%  3.3%  1.0%  3.8%  2.2%     2.7%     2.6%    3.2%    0.3%    4.1%     4.0%     1.3%           11.3%    0.4%    4.9%    0.2%    1.8%    3.3%    1.1% 


                                                                                            K                        n                       qs              qS                                 


 


5                           117    13   104    13    13    26    65       56       62      79      19      19       57       20       -       0      15      31      23      49      59      10 


                          11.8% 11.3% 11.8%  7.7% 10.1% 10.1% 14.9%    10.0%    14.0%   13.9%    7.4%   11.3%    15.7%    10.5%            1.4%   14.1%   13.0%   20.0%   14.1%   10.0%   16.1% 


                                                                                            k                                                         p       p       P                         


 


4                            26     1    25     8     0     6    12       12       14      14       6       6       12        2       -       -       1      10       4      14      12       - 


                           2.6%  0.9%  2.8%  4.6%  0.2%  2.3%  2.7%     2.1%     3.2%    2.5%    2.2%    3.3%     3.4%     1.2%                    0.5%    4.3%    3.2%    4.0%    2.1%         


                                                e                                                                                                             Q                                 


 


3                            30     1    29    14     2     4    11       11       18      14      15       1        7        6       -       -       1       7       2      10      20       - 


                           3.0%  0.8%  3.3%  8.2%  1.1%  1.4%  2.5%     2.1%     4.2%    2.4%    6.0%    0.3%     1.9%     2.9%                    1.2%    3.0%    1.8%    3.0%    3.3%         


                                              EFg                                                  jL                                                                                           


 


BOTTOM 2 NET                146    14   132    24    28    34    60       77       69      79      41      26       43       34       -       3      16      33      15      39      97      10 


============              14.7% 12.5% 15.0% 14.4% 20.9% 13.1% 13.9%    13.9%    15.7%   13.9%   16.0%   15.4%    11.8%    18.0%           13.9%   14.8%   13.9%   13.2%   11.4%   16.4%   16.5% 


 


  2                          26     2    23     7     5     7     8       12       14      16       2       7        9        7       -       -       3      11       2       8      16       2 


                           2.6%  1.9%  2.7%  3.9%  3.4%  2.6%  1.8%     2.2%     3.1%    2.8%    1.0%    4.2%     2.5%     3.7%                    2.8%    4.6%    1.8%    2.3%    2.8%    2.6% 


 


  1 - Not at all            121    12   108    18    23    27    52       65       56      63      39      19       34       27       -       3      13      22      13      32      80       9 


  important               12.1% 10.7% 12.3% 10.5% 17.5% 10.5% 12.1%    11.7%    12.6%   11.1%   15.1%   11.3%     9.3%    14.3%           13.9%   12.0%    9.3%   11.5%    9.2%   13.7%   13.9% 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                            (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                  K1_13. Importance in decision to purchase light bulbs - The bulb doesn’t have mercury in it  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Don't know                   54     6    48     4     7    12    31       42       12      17      22      15       13        5       -       -       5       9       2      14      33       7 


                           5.4%  5.2%  5.4%  2.1%  5.4%  4.8%  7.1%     7.6%     2.7%    3.1%    8.5%    8.7%     3.4%     2.6%                    5.1%    3.7%    1.8%    4.0%    5.7%   10.6% 


                                                                           I                        j                                                                                           


 


Refused                       6     -     6     -     -     6     -        3        3       3       3       -        3        -       -       -       3       -       -       3       3       - 


                           0.6%        0.7%              2.3%           0.5%     0.7%    0.5%    1.1%             0.8%                             2.9%                    0.9%    0.5%         


 


Mean                       7.00  7.45  6.94  6.97  6.92  7.23  6.90     7.24     6.72    7.07    6.86    6.98     7.11     7.00       -    7.69    7.35    6.82    7.16    7.13    6.94    6.91 


                                    C                                      I                                                                                                                    


Standard Deviation         3.23  3.04  3.25  3.34  3.49  3.11  3.18     3.23     3.22    3.16    3.41    3.22     3.04     3.37            3.10    3.32    3.06    3.23    3.06    3.33    3.26 


Standard Error             0.15  0.51  0.16  0.43  0.56  0.27  0.20     0.15     0.28    0.17    0.39    0.38     0.22     0.31            0.83    0.44    0.27    0.37    0.22    0.22    0.58 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                       K1_14. Importance in decision to purchase light bulbs - The bulb does not flicker  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


TOP 2 NET                   748    80   668   130   105   186   326      415      333     435     182     131      285      136       -      21      86     176      85     243     463      41 


=========                 75.2% 69.9% 75.9% 77.2% 78.5% 71.8% 75.3%    74.9%    75.6%   76.4%   71.0%   77.5%    78.1%    72.3%           90.4%   80.7%   72.9%   75.5%   70.8%   78.8%   65.3% 


                                                                                                                                                                                     tv         


 


  10 - Very important       622    55   567   110    78   162   273      360      262     379     135     108      246      120       -      16      78     151      78     207     382      32 


                          62.5% 47.9% 64.4% 64.9% 57.9% 62.4% 63.0%    65.0%    59.3%   66.5%   52.6%   64.0%    67.5%    63.7%           67.9%   73.4%   62.4%   69.4%   60.3%   65.0%   50.9% 


                                          B                                                 K                                                                                                   


 


  9                         126    25   101    21    28    24    53       54       72      56      47      23       39       16       -       5       8      25       7      36      81       9 


                          12.7% 22.0% 11.5% 12.4% 20.6%  9.4% 12.3%     9.8%    16.3%    9.9%   18.4%   13.4%    10.6%     8.7%           22.5%    7.4%   10.5%    6.2%   10.5%   13.8%   14.4% 


                                    C                 F                             H               J                                        qs                                                 


 


8                            94    15    79     9    13    25    46       50       43      58      28       9       36       21       -       1       7      29      13      36      53       4 


                           9.4% 13.2%  8.9%  5.5% 10.0%  9.7% 10.6%     9.1%     9.8%   10.1%   10.7%    5.1%     9.9%    11.3%            4.4%    6.8%   11.8%   11.6%   10.6%    9.0%    6.7% 


 


7                            44     6    38    10     2    18    14       19       25      28      12       4       19        9       -       -       7      15       2      22      21       1 


                           4.4%  5.0%  4.3%  5.7%  1.6%  6.8%  3.3%     3.4%     5.7%    4.9%    4.7%    2.3%     5.2%     4.6%                    7.1%    6.2%    1.5%    6.4%    3.5%    1.1% 


                                                                                                                                                      s       s               v                 


 


6                            13     1    13     0     1     6     6       11        3       6       5       3        3        2       -       -       0       4       2       2       9       2 


                           1.4%  0.6%  1.5%  0.2%  0.9%  2.4%  1.4%     1.9%     0.6%    1.0%    2.0%    1.7%     0.9%     1.2%                    0.3%    1.5%    1.5%    0.7%    1.5%    3.8% 


 


5                            34     5    29     6     2    10    15       18       15      17       8       8        9        6       -       -       5       5       6      17      10       7 


                           3.4%  4.2%  3.3%  3.8%  1.5%  4.0%  3.4%     3.3%     3.5%    3.0%    3.3%    4.8%     2.4%     3.1%                    5.0%    2.0%    5.6%    4.8%    1.7%   11.5% 


                                                                                                                                                                                              U 


 


4                             7     1     7     1     1     1     5        5        3       1       3       4        1        -       -       -       -       1       -       4       3       - 


                           0.7%  0.5%  0.7%  0.4%  0.5%  0.5%  1.1%     0.8%     0.6%    0.1%    1.0%    2.3%     0.2%                                     0.3%            1.3%    0.5%         


                                                                                                            j                                                                                   


 


3                            16     3    13     7     3     3     3        9        7       9       5       2        2        7       -       -       -       3       -       7       9       - 


                           1.6%  2.4%  1.5%  4.2%  2.3%  1.0%  0.8%     1.7%     1.6%    1.5%    2.1%    1.2%     0.5%     3.7%                            1.3%            2.0%    1.5%         


                                               fG                                                                             M                                                                 


 


BOTTOM 2 NET                 32     3    29     4     4     8    16       21       11      17      11       5       10        7       -       1       0       9       5      11      18       3 


============               3.3%  3.0%  3.3%  2.6%  2.8%  3.1%  3.7%     3.8%     2.6%    3.0%    4.2%    2.8%     2.7%     3.7%            5.2%    0.1%    3.8%    4.4%    3.2%    3.1%    5.2% 


                                                                                                                                                              q       Q                         


 


  2                          10     0    10     -     -     2     7        7        2       5       4       -        4        2       -       -       0       3       2       5       5       - 


                           1.0%  0.2%  1.1%              1.0%  1.7%     1.3%     0.5%    0.9%    1.7%             1.1%     0.8%                    0.1%    1.2%    2.1%    1.5%    0.8%         


 


  1 - Not at all             23     3    19     4     4     6     9       14        9      11       6       5        6        5       -       1       -       6       3       6      14       3 


  important                2.3%  2.8%  2.2%  2.6%  2.8%  2.2%  2.0%     2.5%     2.1%    2.0%    2.5%    2.8%     1.7%     2.8%            5.2%            2.7%    2.2%    1.7%    2.3%    5.2% 


 


Don't know                    7     1     6     1     3     2     2        7        0       0       2       4        0        -       -       -       -       0       -       1       2       4 


                           0.7%  1.2%  0.6%  0.4%  1.9%  0.6%  0.5%     1.2%     0.1%      *%    1.0%    2.5%     0.1%                                     0.1%            0.2%    0.4%    6.4% 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                       K1_14. Importance in decision to purchase light bulbs - The bulb does not flicker  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Mean                       8.88  8.65  8.91  8.84  8.97  8.83  8.90     8.87     8.90    8.99    8.63    8.90     9.10     8.76       -    9.22    9.31    8.87    8.95    8.73    9.02    8.39 


                                                                                                                                                                                     TV         


Standard Deviation         2.07  2.10  2.06  2.21  1.98  2.05  2.05     2.16     1.96    1.97    2.22    2.14     1.81     2.25            2.04    1.37    2.07    2.10    2.15    1.96    2.51 


Standard Error             0.09  0.34  0.10  0.28  0.31  0.17  0.12     0.10     0.16    0.11    0.24    0.24     0.13     0.20            0.55    0.18    0.18    0.24    0.15    0.12    0.43 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                              Summary of Means: K1 Importance in decision to purchase light bulbs? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


K1_14. The bulb does not   8.88  8.65  8.91  8.84  8.97  8.83  8.90     8.87     8.90    8.99    8.63    8.90     9.10     8.76       -    9.22    9.31    8.87    8.95    8.73    9.02    8.39 


flicker                                   b                                                                                                                                          TV         


 


K1_4. The bulb lasts a     8.80  8.51  8.84  8.67  8.75  8.78  8.88     8.83     8.76    8.87    8.67    8.77     8.91     8.77       -    8.88    8.72    8.89    8.98    8.69    8.84    9.06 


long time before burning  


out                       


 


K1_10. The bulb fits       8.74  8.61  8.76  8.95  8.51  8.63  8.79     8.88     8.56    8.83    8.80    8.32     8.85     8.74       -    9.04    8.90    8.83    8.68    8.78    8.71    8.83 


well in my light fixture                        e                          I                l       L                                                                                           


 


K1_9. The quality of the   8.59  8.75  8.57  8.56  8.83  8.60  8.53     8.69     8.47    8.72    8.38    8.48     8.77     8.58       -    9.10    8.80    8.65    8.75    8.54    8.69    8.00 


light from the bulb                                                                                                                                                           V       v         


 


K1_3. The bulb helps       8.22  7.97  8.26  8.31  8.39  8.20  8.16     8.27     8.17    8.42    7.73    8.32     8.55     8.14       -    8.99    8.37    8.46    8.89    8.14    8.24    8.55 


lower energy bills                                                                          K                                                                         r                         


 


K1_2. The price of the     8.17  8.29  8.15  8.25  8.31  8.10  8.13     8.20     8.13    8.15    8.13    8.28     8.29     7.85       -    8.15    8.49    8.09    8.08    7.83    8.35    8.26 


bulb is reasonable                                                                                                   n                                                                T         


 


K1_1. The bulb helps       8.16  8.14  8.16  8.41  7.97  8.17  8.11     8.18     8.14    8.39    7.67    8.12     8.53     8.07       -    8.83    8.15    8.48    9.02    8.15    8.15    8.33 


save energy                                                                                 K                        n                                               QR                         


 


K1_6. The bulb is          7.45  7.92  7.39  7.44  7.41  7.47  7.45     7.43     7.46    7.52    7.17    7.63     7.73     7.05       -    8.26    7.51    7.55    7.84    7.36    7.47    7.74 


environmentally friendly            C                                                                                N                                                                          


 


K1_12. The bulb reaches    7.30  7.41  7.29  7.54  7.56  7.21  7.18     7.41     7.16    7.21    7.47    7.33     7.08     7.39       -    8.26    7.33    7.01    7.00    7.13    7.43    7.06 


full brightness                                                                                                                              RS                                       t         


instantly                 


 


K1_13. The bulb doesn’t    7.00  7.45  6.94  6.97  6.92  7.23  6.90     7.24     6.72    7.07    6.86    6.98     7.11     7.00       -    7.69    7.35    6.82    7.16    7.13    6.94    6.91 


have mercury in it                  C                                      I                                                                                                                    


 


K1_7. Having prior         6.61  6.96  6.56  6.69  7.23  6.32  6.56     6.74     6.44    6.60    6.91    6.16     6.60     6.58       -    8.15    6.47    6.58    6.55    6.30    6.85    5.97 


experience with the type                             FG                                     l       L                                       QRS                                       T         


of bulb I purchase        


 


K1_8. The bulb is          5.16  5.44  5.13  5.04  5.40  5.11  5.17     5.20     5.12    5.10    5.28    5.19     5.07     5.12       -    4.05    5.31    5.15    4.62    5.58    4.85    5.82 


dimmable                                                                                                                                             ps                       U               U 


 


K1_11. My friends or       4.09  4.91  3.98  3.97  4.52  3.91  4.12     3.92     4.30    3.72    4.69    4.45     3.88     3.35       -    3.65    4.10    3.67    3.65    3.62    4.40    3.80 


family recommend the                C                 f                                             J       J        N                                                                T         


bulb I purchase           


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 


                                                              Pacific Market Research - April 2015 







                                                                                                                                          Table K1_1Top Page 36 


 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                       Summary of Frequencies: K1 Top 2 -  Importance in decision to purchase light bulbs? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


K1_14. The bulb does not    748    80   668   130   105   186   326      415      333     435     182     131      285      136       -      21      86     176      85     243     463      41 


flicker                   75.2% 69.9% 75.9% 77.2% 78.5% 71.8% 75.3%    74.9%    75.6%   76.4%   71.0%   77.5%    78.1%    72.3%           90.4%   80.7%   72.9%   75.5%   70.8%   78.8%   65.3% 


                                                                                                                                                                                     tv         


 


K1_10. The bulb fits        674    71   603   118    75   176   305      388      286     401     173      99      261      126       -      20      79     176      72     234     395      45 


well in my light fixture  67.7% 61.8% 68.5% 70.1% 56.0% 67.8% 70.3%    70.0%    64.8%   70.5%   67.6%   58.4%    71.5%    66.7%           85.6%   74.2%   72.8%   64.0%   68.0%   67.2%   71.0% 


                                                                  e                         L                                                 S                                                 


 


K1_4. The bulb lasts a      671    78   593   121    99   167   284      374      297     389     174     108      251      127       -      13      67     169      80     228     397      46 


long time before burning  67.5% 68.3% 67.4% 71.6% 73.8% 64.6% 65.6%    67.6%    67.4%   68.4%   68.0%   63.6%    68.8%    67.5%           54.3%   63.1%   70.1%   70.7%   66.2%   67.6%   73.7% 


out                       


 


K1_9. The quality of the    626    71   554    99    89   171   267      367      258     366     153     107      238      114       -      19      66     157      67     198     394      33 


light from the bulb       62.9% 62.1% 63.0% 58.5% 66.2% 66.1% 61.6%    66.4%    58.5%   64.2%   59.6%   63.3%    65.2%    60.7%           82.8%   62.2%   64.9%   59.8%   57.7%   67.0%   52.7% 


                                                                           i                                                                  s                                      Tv         


 


K1_3. The bulb helps        572    69   502    98    87   138   248      311      261     338     130     104      220      109       -      19      64     143      74     196     332      44 


lower energy bills        57.5% 60.3% 57.1% 58.1% 64.6% 53.5% 57.4%    56.2%    59.1%   59.3%   50.5%   61.7%    60.3%    57.9%           79.5%   60.1%   59.3%   66.0%   56.9%   56.5%   69.1% 


 


K1_1. The bulb helps        551    71   480    95    78   143   236      312      239     336     127      88      221      104       -      17      57     142      81     197     318      36 


save energy               55.4% 61.6% 54.6% 56.2% 57.9% 55.1% 54.4%    56.3%    54.2%   58.9%   49.7%   52.1%    60.5%    55.5%           73.1%   53.6%   58.6%   72.0%   57.4%   54.0%   57.2% 


                                                                                                                                                                     QR                         


 


K1_2. The price of the      507    68   439    81    79   134   213      293      214     271     139      96      182       80       -       8      56     117      52     144     334      29 


bulb is reasonable        50.9% 59.1% 49.9% 48.0% 58.6% 51.9% 49.1%    52.9%    48.5%   47.7%   54.4%   56.7%    50.0%    42.5%           32.5%   52.5%   48.5%   46.4%   41.7%   56.8%   46.4% 


                                                                                                                                                                                      T         


 


K1_13. The bulb doesn’t     434    62   372    82    67   112   172      254      179     245     117      71      152       86       -      14      52      87      55     151     255      28 


have mercury in it        43.6% 54.2% 42.2% 48.7% 50.3% 43.2% 39.7%    45.9%    40.6%   43.1%   45.8%   41.9%    41.7%    45.7%           60.7%   49.2%   36.2%   48.7%   43.8%   43.4%   43.8% 


                                                                                                                                              r       r               r                         


 


K1_6. The bulb is           404    66   338    51    60   113   180      240      165     236     105      63      153       74       -      12      43      96      56     145     235      24 


environmentally friendly  40.6% 57.4% 38.5% 30.4% 44.4% 43.7% 41.6%    43.3%    37.3%   41.5%   41.1%   37.0%    41.9%    39.6%           50.6%   40.2%   39.6%   49.7%   42.2%   40.0%   38.0% 


                                    C                       d                                                                                                                                   


 


K1_12. The bulb reaches     372    53   319    62    71    96   143      225      147     197     108      67      111       76       -      13      39      69      38     115     239      18 


full brightness           37.4% 46.1% 36.3% 36.5% 52.6% 37.2% 33.1%    40.7%    33.2%   34.6%   42.2%   39.4%    30.3%    40.5%           54.6%   36.7%   28.4%   33.8%   33.3%   40.7%   28.8% 


instantly                                           dfG                    i                                                  m               r                                                 


 


K1_7. Having prior          273    40   232    46    56    63   107      155      117     143      93      36       91       48       -       9      28      53      31      85     174      14 


experience with the type  27.4% 35.0% 26.4% 27.4% 41.8% 24.5% 24.7%    28.0%    26.6%   25.2%   36.4%   21.2%    25.0%    25.4%           37.9%   26.5%   21.8%   27.4%   24.6%   29.6%   21.8% 


of bulb I purchase                                   FG                                            JL                                                                                           


 


K1_8. The bulb is           169    26   143    21    33    44    71       99       70      88      48      33       56       29       -       1      19      35      16      69      86      15 


dimmable                  17.0% 22.4% 16.3% 12.3% 24.6% 17.1% 16.4%    18.0%    15.8%   15.5%   18.8%   19.5%    15.5%    15.4%            5.4%   17.8%   14.4%   14.1%   20.1%   14.6%   23.1% 


                                                      d                                                                                                                                         


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                          (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                       Summary of Frequencies: K1 Top 2 -  Importance in decision to purchase light bulbs? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


K1_11. My friends or        111    26    85    13    26    27    45       58       53      51      44      17       36       12       -       -      20      15       8      27      76       9 


family recommend the      11.2% 22.9%  9.7%  7.8% 19.3% 10.4% 10.4%    10.4%    12.1%    8.9%   17.0%    9.9%     9.8%     6.4%                   18.8%    6.2%    6.7%    7.9%   12.8%   13.6% 


bulb I purchase                     C               dfg                                             J                                                RS                               t         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                      Summary of Frequencies: K1 Bottom 2 - Importance in decision to purchase light bulbs? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


K1_11. My friends or        421    41   380    69    55   119   179      243      178     270      89      61      161      102       -       9      50     112      51     165     225      30 


family recommend the      42.3% 35.5% 43.2% 40.7% 40.8% 45.8% 41.3%    43.8%    40.4%   47.5%   34.7%   36.2%    44.2%    54.4%           39.3%   47.0%   46.3%   45.7%   48.1%   38.2%   48.4% 


bulb I purchase                                                                            Kl                                 m                                               U                 


 


K1_8. The bulb is           262    28   234    37    38    74   113      149      113     154      67      41       97       55       -       6      27      62      40      70     182      10 


dimmable                  26.3% 24.7% 26.6% 22.1% 28.3% 28.5% 26.1%    26.9%    25.7%   27.0%   26.0%   24.5%    26.6%    29.0%           24.7%   25.6%   25.6%   35.8%   20.3%   31.0%   15.9% 


                                                                                                                                                                                     TV         


 


K1_13. The bulb doesn’t     146    14   132    24    28    34    60       77       69      79      41      26       43       34       -       3      16      33      15      39      97      10 


have mercury in it        14.7% 12.5% 15.0% 14.4% 20.9% 13.1% 13.9%    13.9%    15.7%   13.9%   16.0%   15.4%    11.8%    18.0%           13.9%   14.8%   13.9%   13.2%   11.4%   16.4%   16.5% 


 


K1_7. Having prior          109    14    96    13    10    37    49       61       48      60      28      22       35       25       -       1      18      16      11      42      59       8 


experience with the type  11.0% 11.9% 10.9%  7.9%  7.6% 14.3% 11.2%    11.0%    10.9%   10.5%   10.7%   12.9%     9.6%    13.2%            5.7%   17.3%    6.7%   10.0%   12.3%   10.0%   12.4% 


of bulb I purchase                                                                                                                                    R                                         


 


K1_6. The bulb is            81     8    72     5    14    22    39       55       26      42      26      12       14       28       -       0      12      11       5      31      47       2 


environmentally friendly   8.1%  7.3%  8.2%  3.0% 10.3%  8.7%  9.1%     9.9%     5.9%    7.4%   10.3%    7.2%     3.9%    14.7%            1.6%   11.4%    4.5%    4.2%    9.0%    8.1%    3.6% 


                                                                                                                              M                                                                 


 


K1_12. The bulb reaches      54    10    44     5     4    17    28       29       25      31      12      10       20       11       -       -       6      15       6      24      28       2 


full brightness            5.4%  8.6%  5.0%  2.7%  3.2%  6.5%  6.4%     5.2%     5.6%    5.5%    4.8%    5.8%     5.5%     6.0%                    5.8%    6.2%    5.2%    6.9%    4.8%    2.9% 


instantly                 


 


K1_1. The bulb helps         41     5    36     4     8     9    21       32        9      13      20       8        6        7       -       -       6       4       0      19      20       2 


save energy                4.1%  4.4%  4.1%  2.5%  5.8%  3.3%  4.7%     5.8%     2.0%    2.3%    7.8%    4.9%     1.6%     3.9%                    5.6%    1.5%    0.2%    5.5%    3.5%    2.7% 


                                                                           I                        j                                                 s                                         


 


K1_3. The bulb helps         37     6    31     3     5    10    20       23       14       8      22       7        2        6       -       -       1       3       0      14      19       4 


lower energy bills         3.7%  5.4%  3.5%  1.6%  3.4%  3.8%  4.6%     4.2%     3.2%    1.4%    8.7%    4.0%     0.6%     3.1%                    0.8%    1.3%    0.4%    4.1%    3.3%    5.6% 


                                                                                                    J                                                                                           


 


K1_14. The bulb does not     32     3    29     4     4     8    16       21       11      17      11       5       10        7       -       1       0       9       5      11      18       3 


flicker                    3.3%  3.0%  3.3%  2.6%  2.8%  3.1%  3.7%     3.8%     2.6%    3.0%    4.2%    2.8%     2.7%     3.7%            5.2%    0.1%    3.8%    4.4%    3.2%    3.1%    5.2% 


                                                                                                                                                              q       Q                         


 


K1_2. The price of the       28     2    26     6     3    10     9       18       10      11      13       4        3        8       -       -       1       6       2      11      17       1 


bulb is reasonable         2.8%  1.6%  3.0%  3.4%  2.4%  3.9%  2.2%     3.3%     2.3%    2.0%    5.1%    2.2%     0.9%     4.3%                    0.9%    2.3%    1.7%    3.2%    2.8%    1.2% 


 


K1_10. The bulb fits         28     4    24     1     4     9    13       15       12      13      10       5        7        5       -       -       5       3       3       9      18       0 


well in my light fixture   2.8%  3.3%  2.7%  0.8%  3.3%  3.4%  3.0%     2.8%     2.8%    2.2%    3.7%    3.1%     2.1%     2.8%                    4.3%    1.4%    2.6%    2.6%    3.1%    0.3% 


 


K1_4. The bulb lasts a       21     3    18     5     5     7     4       12        9      11       5       6        4        6       -       -       3       4       1       6      15       - 


long time before burning   2.1%  2.9%  2.0%  3.2%  3.8%  2.6%  0.9%     2.2%     2.0%    1.9%    1.8%    3.3%     1.2%     3.4%                    2.6%    1.8%    0.5%    1.8%    2.5%         


out                       


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                          (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                      Summary of Frequencies: K1 Bottom 2 - Importance in decision to purchase light bulbs? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


K1_9. The quality of the     16     1    15     0     1     4    12       14        3       7       8       1        5        2       -       2       1       3       0       6       9       1 


light from the bulb        1.6%  1.0%  1.7%    *%  0.6%  1.5%  2.7%     2.5%     0.6%    1.2%    3.3%    0.6%     1.3%     1.3%            7.1%    0.8%    1.2%    0.2%    1.7%    1.6%    2.1% 


                                                                  d        i                                                                                                                    


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                              A1. Have you ever heard of compact fluorescent light bulbs or CFLs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


Yes                         664    75   589   106    93   161   305      382      282     456     208       -      294      149       -      15      82     194      97     268     368      29 


                          66.8% 65.6% 66.9% 62.5% 69.5% 62.0% 70.4%    69.0%    63.9%   80.1%   81.2%            80.7%    79.3%           63.6%   77.3%   80.5%   85.8%   77.8%   62.6%   45.5% 


                                                                  f                                                                                                   p      UV       V         


 


No                          298    37   261    62    37    94   105      156      142      98      42     158       60       33       -       8      20      40      13      68     199      32 


                          30.0% 32.2% 29.7% 36.8% 27.6% 36.1% 24.4%    28.2%    32.1%   17.2%   16.4%   93.4%    16.6%    17.8%           33.3%   18.5%   16.6%   11.5%   19.7%   33.8%   50.1% 


                                                g           G                                              JK                                 s                                       T      Tu 


 


Don't know                   33     2    30     1     4     5    23       15       17      15       6      11       10        6       -       1       4       7       3       9      21       3 


                           3.3%  2.2%  3.4%  0.8%  2.8%  1.8%  5.3%     2.8%     3.9%    2.7%    2.4%    6.6%     2.7%     2.9%            3.1%    4.2%    2.9%    2.7%    2.5%    3.6%    4.4% 


                                                                 DF                                                                                                                             


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                A2. Compact fluorescent light bulbs, or CFLs, are small fluorescent bulbs that fit in regular light bulb sockets. Have you ever  


                                                                         heard of them?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              331    39   291    63    41    98   128      172      159     113      48     169       70       39       -       9      24      47      16      76     220      34 


 


Unweighted Total            320   110   210    59    44    92   125      244       76     116      52     152       69       44       -       7      33      42      17      85     200      35 


 


Yes                         162    24   138    29    18    36    78       83       79     113      48       -       70       39       -       9      24      47      16      47     103      12 


                          48.9% 60.8% 47.2% 46.3% 44.2% 36.8% 60.9%    48.2%    49.6%  100.0%  100.0%           100.0%   100.0%          100.0%  100.0%  100.0%  100.0%   61.4%   46.6%   35.4% 


                                                                  F                                                                                                          uv                 


 


No                          155    12   143    32    18    59    46       79       76       -       -     155        -        -       -       -       -       -       -      27     108      21 


                          46.9% 31.0% 49.1% 50.6% 43.2% 60.1% 36.1%    45.9%    48.0%                   91.7%                                                             35.0%   48.9%   60.7% 


                                          B                 G                                                                                                                                 t 


 


Don't know                   14     3    11     2     5     3     4       10        4       -       -      14        -        -       -       -       -       -       -       3      10       1 


                           4.2%  8.3%  3.7%  3.1% 12.6%  3.1%  3.0%     5.9%     2.5%                    8.3%                                                              3.5%    4.5%    3.9% 


                                                      g                                                                                                                                         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                              A1-A2. Aware of or purchase compact fluorescent light bulbs or CFLs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


Unaided Aware               664    75   589   106    93   161   305      382      282     456     208       -      294      149       -      15      82     194      97     268     368      29 


                          66.8% 65.6% 66.9% 62.5% 69.5% 62.0% 70.4%    69.0%    63.9%   80.1%   81.2%            80.7%    79.3%           63.6%   77.3%   80.5%   85.8%   77.8%   62.6%   45.5% 


                                                                  f                                                                                                   p      UV       V         


 


Aided Aware                 162    24   138    29    18    36    78       83       79     113      48       -       70       39       -       9      24      47      16      47     103      12 


                          16.2% 20.9% 15.6% 17.4% 13.5% 14.0% 18.0%    14.9%    17.9%   19.9%   18.8%            19.3%    20.7%           36.4%   22.7%   19.5%   14.2%   13.6%   17.5%   19.3% 


                                                                                                                                              s                                                 


 


Not Aware                   169    15   154    34    23    62    50       89       80       -       -     169        -        -       -       -       -       -       -      29     118      22 


                          17.0% 13.5% 17.5% 20.2% 17.0% 24.0% 11.6%    16.1%    18.2%                  100.0%                                                              8.6%   20.0%   35.2% 


                                                g           G                                                                                                                         T      Tu 


 


Purchaser                   570    53   516    83    75   145   266      346      224     570       -       -      365      188       -      23     106     242     113     239     305      25 


                          57.2% 46.5% 58.6% 48.9% 56.1% 56.2% 61.5%    62.4%    50.7%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%   69.6%   51.8%   39.9% 


                                                                  d        I                                                                                                 UV                 


 


Aware Non-Purchaser         256    46   210    52    36    51   117      119      137       -     256       -        -        -       -       -       -       -       -      75     166      16 


                          25.8% 40.0% 23.9% 30.9% 26.9% 19.8% 26.9%    21.5%    31.1%          100.0%                                                                     21.8%   28.2%   24.9% 


                                    C           f                                   H                                                                                                           


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                             P0. Have you ever purchased any CFLs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              826    99   727   135   111   197   383      465      361     570     256       -      365      188       -      23     106     242     113     315     471      41 


 


Unweighted Total            843   264   579   141   115   207   380      658      185     590     253       -      359      212       -      20     110     242     130     331     470      42 


 


Yes                         570    53   516    83    75   145   266      346      224     570       -       -      365      188       -      23     106     242     113     239     305      25 


                          69.0% 53.7% 71.0% 61.3% 67.6% 73.9% 69.5%    74.4%    62.0%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%   76.1%   64.8%   61.5% 


                                          b                                I                                                                                                  U                 


 


No                          224    39   185    50    33    46    96      100      124       -     224       -        -        -       -       -       -       -       -      59     151      14 


                          27.1% 39.7% 25.4% 36.8% 29.3% 23.2% 25.1%    21.6%    34.2%           87.4%                                                                     18.9%   32.0%   34.8% 


                                    c          fg                                   H                                                                                                 T         


 


Don't know                   32     6    26     3     3     6    20       19       14       -      32       -        -        -       -       -       -       -       -      16      15       2 


                           3.9%  6.5%  3.5%  2.0%  3.1%  2.9%  5.3%     4.0%     3.8%           12.6%                                                                      5.0%    3.2%    3.7% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                          P0-Rebase. Have you ever purchased any CFLs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


Yes                         570    53   516    83    75   145   266      346      224     570       -       -      365      188       -      23     106     242     113     239     305      25 


                          57.2% 46.5% 58.6% 48.9% 56.1% 56.2% 61.5%    62.4%    50.7%  100.0%                   100.0%   100.0%          100.0%  100.0%  100.0%  100.0%   69.6%   51.8%   39.9% 


                                                                  d        I                                                                                                 UV                 


 


No                          393    55   338    84    55   108   146      189      204       -     224     169        -        -       -       -       -       -       -      89     268      36 


                          39.5% 47.9% 38.4% 49.5% 41.4% 41.6% 33.8%    34.2%    46.2%           87.4%  100.0%                                                             25.8%   45.6%   57.7% 


                                                G                                   H                       K                                                                         T       T 


 


Don't know                   32     6    26     3     3     6    20       19       14       -      32       -        -        -       -       -       -       -       -      16      15       2 


                           3.2%  5.7%  2.9%  1.6%  2.6%  2.2%  4.7%     3.4%     3.1%           12.6%                                                                      4.6%    2.6%    2.4% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                  P3A. Do you currently have any CFLs installed in your home?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              570    53   516    83    75   145   266      346      224     570       -       -      365      188       -      23     106     242     113     239     305      25 


 


Unweighted Total            590   169   421    95    83   149   263      467      123     590       -       -      359      212       -      20     110     242     130     249     316      25 


 


Yes                         492    45   447    73    61   121   236      306      186     492       -       -      352      126       -      23     106     242     113     198     270      24 


                          86.4% 83.9% 86.6% 88.6% 81.6% 83.2% 88.8%    88.5%    83.1%   86.4%                    96.5%    66.8%          100.0%  100.0%  100.0%  100.0%   82.5%   88.4%   97.6% 


                                                                                                                     N                                                                       Tu 


 


No                           72     6    66     9    13    22    28       36       36      72       -       -       11       60       -       -       -       -       -      39      32       1 


                          12.6% 11.3% 12.7% 10.6% 17.6% 15.1% 10.4%    10.3%    16.0%   12.6%                     3.1%    31.8%                                           16.4%   10.4%    2.4% 


                                                                                                                              M                                               V                 


 


Don't know                    6     3     4     1     1     2     2        4        2       6       -       -        1        3       -       -       -       -       -       3       4       - 


                           1.1%  4.9%  0.7%  0.8%  0.8%  1.7%  0.9%     1.2%     0.8%    1.1%                     0.3%     1.4%                                            1.1%    1.2%         


                                    C                                                                                                                                                           


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                                P3B. How many CFLs are installed? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              492    45   447    73    61   121   236      306      186     492       -       -      352      126       -      23     106     242     113     198     270      24 


 


Unweighted Total            511   143   368    80    69   126   236      408      103     511       -       -      343      153       -      20     110     242     130     212     275      24 


 


1                            23     3    20     3     2     3    15       13       10      23       -       -       12        9       -      23       -       -       -       5      14       4 


                           4.8%  7.8%  4.5%  4.2%  4.0%  2.8%  6.2%     4.4%     5.4%    4.8%                     3.5%     7.2%          100.0%                            2.6%    5.3%   16.2% 


                                                                                                                                                                                              t 


 


2                            29     4    24     3     5     5    15       15       13      29       -       -       21        7       -       -      29       -       -      15      13       1 


                           5.8%  9.7%  5.4%  4.0%  8.4%  4.5%  6.4%     5.0%     7.2%    5.8%                     6.1%     5.7%                   27.0%                    7.5%    4.8%    3.8% 


 


3                            32     2    30     6     4     6    16       15       17      32       -       -       19       13       -       -      32       -       -      14      17       1 


                           6.5%  5.0%  6.6%  7.8%  6.9%  5.1%  6.7%     4.9%     9.0%    6.5%                     5.4%    10.3%                   30.0%                    7.1%    6.4%    2.2% 


 


4                            46     3    43     4     9    14    19       24       21      46       -       -       28       17       -       -      46       -       -      22      21       2 


                           9.3%  6.9%  9.5%  5.3% 14.3% 11.9%  7.8%     7.9%    11.5%    9.3%                     8.1%    13.2%                   43.0%                   11.2%    7.9%    9.5% 


 


5                            34     4    31    11     1     7    16       21       13      34       -       -       28        3       -       -       -      34       -      13      20       2 


                           7.0%  8.7%  6.8% 14.4%  1.7%  5.9%  6.6%     6.9%     7.2%    7.0%                     8.0%     2.7%                           14.3%            6.6%    7.4%    6.2% 


                                                E                                                                    N                                                                          


 


6                            44     4    40     4     6    11    22       32       12      44       -       -       31       12       -       -       -      44       -      18      23       3 


                           8.9%  9.7%  8.8%  5.4% 10.2%  9.5%  9.4%    10.3%     6.6%    8.9%                     8.9%     9.9%                           18.2%            9.2%    8.5%   10.8% 


 


7                            16     1    15     1     4     6     6       10        7      16       -       -       14        2       -       -       -      16       -       4      11       1 


                           3.3%  3.1%  3.3%  0.9%  5.9%  5.0%  2.5%     3.1%     3.6%    3.3%                     4.1%     1.5%                            6.7%            1.9%    4.2%    4.9% 


 


8                            39     5    34     7     5    10    18       29       10      39       -       -       29       10       -       -       -      39       -      13      23       3 


                           8.0% 11.3%  7.7%  9.5%  8.3%  8.1%  7.4%     9.6%     5.5%    8.0%                     8.3%     8.2%                           16.3%            6.6%    8.7%   12.2% 


 


9                             4     -     4     -     -     1     3        1        2       4       -       -        3        1       -       -       -       4       -       1       2       1 


                           0.8%        0.9%              0.8%  1.2%     0.5%     1.3%    0.8%                     0.8%     0.8%                            1.6%            0.5%    0.9%    2.1% 


 


10                           69     4    65    20     3    17    29       43       27      69       -       -       48       18       -       -       -      69       -      29      36       4 


                          14.1%  8.8% 14.6% 27.0%  5.4% 14.1% 12.4%    14.0%    14.3%   14.1%                    13.7%    14.4%                           28.7%           14.5%   13.5%   17.8% 


                                              EfG                                                                                                                                               


 


11                            2     -     2     -     -     1     1        2        -       2       -       -        1        1       -       -       -       2       -       -       2       - 


                           0.4%        0.4%              1.0%  0.3%     0.6%             0.4%                     0.2%     1.0%                            0.8%                    0.7%         


 


12                           32     2    31     5     4    13    11       18       15      32       -       -       27        5       -       -       -      32       -      17      14       1 


                           6.6%  3.7%  6.8%  6.8%  6.1% 10.7%  4.5%     5.8%     7.8%    6.6%                     7.7%     4.0%                           13.3%            8.6%    5.2%    5.3% 


                                                            g                                                                                                                                   


 


14                            3     -     3     -     -     1     1        3        -       3       -       -        1        1       -       -       -       -       3       1       1       - 


                           0.5%        0.6%              1.0%  0.6%     0.8%             0.5%                     0.4%     1.0%                                    2.2%    0.7%    0.5%         


 


15                           28     1    26     2     4     9    13       22        6      28       -       -       23        3       -       -       -       -      28       9      19       - 


                           5.7%  3.1%  5.9%  2.9%  7.2%  7.1%  5.3%     7.3%     3.0%    5.7%                     6.5%     2.7%                                   24.7%    4.4%    7.1%         


                                                                           i                                                                                                                    


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                              (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                                P3B. How many CFLs are installed? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


16                            3     -     3     -     -     -     3        3        -       3       -       -        3        1       -       -       -       -       3       3       -       - 


                           0.6%        0.7%                    1.3%     1.0%             0.6%                     0.7%     0.4%                                    2.8%    1.6%                 


 


17                            0     -     0     -     -     -     0        0        -       0       -       -        -        0       -       -       -       -       0       0       -       - 


                           0.1%        0.1%                    0.2%     0.1%             0.1%                              0.3%                                    0.3%    0.2%                 


 


18                            2     1     1     1     0     1     1        2        0       2       -       -        1        2       -       -       -       -       2       2       1       - 


                           0.5%  1.9%  0.3%  0.9%  0.3%  0.8%  0.2%     0.7%     0.1%    0.5%                     0.2%     1.3%                                    2.0%    0.8%    0.3%         


 


19                            1     -     1     -     1     -     -        1        -       1       -       -        1        -       -       -       -       -       1       1       -       - 


                           0.2%        0.3%        2.0%                 0.4%             0.2%                     0.3%                                             1.1%    0.6%                 


 


20                           32     3    28     6     4     8    14       18       13      32       -       -       28        4       -       -       -       -      32      12      20       - 


                           6.5%  7.8%  6.3%  7.6%  6.0%  6.9%  6.0%     6.0%     7.2%    6.5%                     7.8%     2.9%                                   28.2%    5.8%    7.5%         


 


22                            4     -     4     -     -     -     4        1        2       4       -       -        2        1       -       -       -       -       4       1       2       - 


                           0.8%        0.8%                    1.6%     0.4%     1.3%    0.8%                     0.7%     1.0%                                    3.3%    0.7%    0.9%         


 


24                            2     0     2     -     1     -     1        2        -       2       -       -        1        1       -       -       -       -       2       2       -       0 


                           0.4%  0.5%  0.4%        2.0%        0.4%     0.7%             0.4%                     0.3%     1.0%                                    1.9%    1.0%            0.9% 


 


25                            9     1     8     1     2     0     6        6        3       9       -       -        8        1       -       -       -       -       9       5       4       - 


                           1.8%  3.0%  1.7%  1.2%  2.9%  0.4%  2.5%     2.0%     1.5%    1.8%                     2.2%     1.0%                                    8.0%    2.5%    1.5%         


 


27                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       1       -       1       - 


                           0.1%        0.2%                    0.3%     0.2%             0.1%                     0.2%                                             0.6%            0.3%         


 


28                            2     -     2     -     -     1     1        2        -       2       -       -        2        1       -       -       -       -       2       1       2       - 


                           0.5%        0.5%              1.0%  0.4%     0.7%             0.5%                     0.5%     0.4%                                    2.0%    0.3%    0.6%         


 


30                           12     1    11     1     -     1    10        4        7      12       -       -        8        2       -       -       -       -      12       4       6       2 


                           2.4%  1.8%  2.5%  0.9%        0.9%  4.3%     1.4%     4.0%    2.4%                     2.3%     1.4%                                   10.5%    2.2%    2.1%    8.4% 


                                                                  f                                                                                                                             


 


35                            4     1     3     -     1     -     3        2        3       4       -       -        4        -       -       -       -       -       4       1       4       - 


                           0.9%  2.7%  0.7%        2.0%        1.3%     0.6%     1.4%    0.9%                     1.2%                                             3.9%    0.3%    1.4%         


                                    c                                                                                                                                                           


 


40                            4     -     4     -     2     -     2        4        -       4       -       -        -        4       -       -       -       -       4       2       2       - 


                           0.8%        0.9%        3.9%        0.6%     1.3%             0.8%                              3.1%                                    3.5%    0.8%    0.9%         


                                                      g                                                                                                                                         


 


43                            0     0     -     -     0     -     -        -        0       0       -       -        0        -       -       -       -       -       0       0       -       - 


                           0.1%  0.6%              0.4%                          0.1%    0.1%                     0.1%                                             0.2%    0.1%                 


 


50                            5     1     5     1     1     -     4        2        3       5       -       -        3        2       -       -       -       -       5       3       2       - 


                           1.1%  1.8%  1.0%  1.2%  1.0%        1.6%     0.6%     1.8%    1.1%                     1.0%     1.5%                                    4.7%    1.4%    0.9%         


 


Don't know                    8     1     7     -     1     3     4        8        -       8       -       -        3        4       -       -       -       -       -       1       7       - 


                           1.6%  2.0%  1.6%        1.0%  2.4%  1.9%     2.6%             1.6%                     0.8%     3.2%                                            0.6%    2.5%         


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                              (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                                P3B. How many CFLs are installed? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Mean                      10.24 10.25 10.24  9.22 11.02  9.08 10.95    10.33    10.10   10.24       -       -    10.43     9.60       -    1.00    3.16    8.29   23.01   10.31   10.37    8.26 


                                                                  f                                                                                   P      PQ     PQR                         


Standard Deviation         8.75 10.18  8.61  7.13 10.52  5.77  9.85     8.25     9.51    8.75                     8.35     9.73            0.00    0.82    2.32    8.96    8.86    8.76    7.68 


Standard Error             0.52  1.32  0.55  1.28  1.55  0.70  0.80     0.51     1.11    0.52                     0.60     1.03            0.00    0.11    0.20    1.01    0.81    0.71    1.95 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                            P3B-Rebase. How many CFLs are installed? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


1                            23     3    20     3     2     3    15       13       10      23       -       -       12        9       -      23       -       -       -       5      14       4 


                           2.4%  3.1%  2.3%  1.8%  1.8%  1.3%  3.4%     2.4%     2.3%    4.1%                     3.4%     4.8%          100.0%                            1.5%    2.4%    6.3% 


 


2                            29     4    24     3     5     5    15       15       13      29       -       -       21        7       -       -      29       -       -      15      13       1 


                           2.9%  3.8%  2.8%  1.7%  3.8%  2.1%  3.5%     2.8%     3.0%    5.0%                     5.9%     3.8%                   27.0%                    4.3%    2.2%    1.5% 


 


3                            32     2    30     6     4     6    16       15       17      32       -       -       19       13       -       -      32       -       -      14      17       1 


                           3.2%  2.0%  3.4%  3.4%  3.2%  2.4%  3.6%     2.7%     3.8%    5.6%                     5.2%     6.9%                   30.0%                    4.1%    3.0%    0.8% 


 


4                            46     3    43     4     9    14    19       24       21      46       -       -       28       17       -       -      46       -       -      22      21       2 


                           4.6%  2.7%  4.8%  2.3%  6.6%  5.6%  4.3%     4.4%     4.8%    8.0%                     7.8%     8.8%                   43.0%                    6.4%    3.6%    3.7% 


 


5                            34     4    31    11     1     7    16       21       13      34       -       -       28        3       -       -       -      34       -      13      20       2 


                           3.5%  3.4%  3.5%  6.3%  0.8%  2.8%  3.6%     3.8%     3.0%    6.1%                     7.7%     1.8%                           14.3%            3.8%    3.4%    2.4% 


                                                                                                                     N                                                                          


 


6                            44     4    40     4     6    11    22       32       12      44       -       -       31       12       -       -       -      44       -      18      23       3 


                           4.4%  3.8%  4.5%  2.4%  4.7%  4.4%  5.1%     5.7%     2.8%    7.7%                     8.6%     6.6%                           18.2%            5.3%    3.9%    4.2% 


                                                                           i                                                                                                                    


 


7                            16     1    15     1     4     6     6       10        7      16       -       -       14        2       -       -       -      16       -       4      11       1 


                           1.6%  1.2%  1.7%  0.4%  2.7%  2.3%  1.4%     1.7%     1.5%    2.9%                     4.0%     1.0%                            6.7%            1.1%    1.9%    1.9% 


                                                                                                                     N                                                                          


 


8                            39     5    34     7     5    10    18       29       10      39       -       -       29       10       -       -       -      39       -      13      23       3 


                           4.0%  4.4%  3.9%  4.1%  3.8%  3.8%  4.1%     5.3%     2.3%    6.9%                     8.0%     5.5%                           16.3%            3.8%    4.0%    4.7% 


                                                                           i                                                                                                                    


 


9                             4     -     4     -     -     1     3        1        2       4       -       -        3        1       -       -       -       4       -       1       2       1 


                           0.4%        0.4%              0.4%  0.7%     0.3%     0.5%    0.7%                     0.8%     0.5%                            1.6%            0.3%    0.4%    0.8% 


 


10                           69     4    65    20     3    17    29       43       27      69       -       -       48       18       -       -       -      69       -      29      36       4 


                           7.0%  3.4%  7.4% 11.7%  2.5%  6.6%  6.8%     7.7%     6.0%   12.2%                    13.2%     9.6%                           28.7%            8.4%    6.2%    6.9% 


                                                E                                                                                                                                               


 


11                            2     -     2     -     -     1     1        2        -       2       -       -        1        1       -       -       -       2       -       -       2       - 


                           0.2%        0.2%              0.5%  0.2%     0.4%             0.3%                     0.2%     0.6%                            0.8%                    0.3%         


 


12                           32     2    31     5     4    13    11       18       15      32       -       -       27        5       -       -       -      32       -      17      14       1 


                           3.2%  1.4%  3.5%  2.9%  2.8%  5.0%  2.4%     3.2%     3.3%    5.7%                     7.5%     2.7%                           13.3%            4.9%    2.4%    2.0% 


                                                                                                                     n                                                                          


 


14                            3     -     3     -     -     1     1        3        -       3       -       -        1        1       -       -       -       -       3       1       1       - 


                           0.3%        0.3%              0.5%  0.3%     0.5%             0.4%                     0.4%     0.6%                                    2.2%    0.4%    0.2%         


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                           (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                            P3B-Rebase. How many CFLs are installed? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


15                           28     1    26     2     4     9    13       22        6      28       -       -       23        3       -       -       -       -      28       9      19       - 


                           2.8%  1.2%  3.0%  1.3%  3.3%  3.3%  2.9%     4.0%     1.3%    4.9%                     6.3%     1.8%                                   24.7%    2.5%    3.3%         


                                                                           I                                         N                                                                          


 


16                            3     -     3     -     -     -     3        3        -       3       -       -        3        1       -       -       -       -       3       3       -       - 


                           0.3%        0.4%                    0.7%     0.6%             0.6%                     0.7%     0.3%                                    2.8%    0.9%                 


 


17                            0     -     0     -     -     -     0        0        -       0       -       -        -        0       -       -       -       -       0       0       -       - 


                             *%          *%                    0.1%     0.1%             0.1%                              0.2%                                    0.3%    0.1%                 


 


18                            2     1     1     1     0     1     1        2        0       2       -       -        1        2       -       -       -       -       2       2       1       - 


                           0.2%  0.7%  0.2%  0.4%  0.1%  0.4%  0.1%     0.4%       *%    0.4%                     0.2%     0.8%                                    2.0%    0.5%    0.1%         


 


19                            1     -     1     -     1     -     -        1        -       1       -       -        1        -       -       -       -       -       1       1       -       - 


                           0.1%        0.1%        0.9%                 0.2%             0.2%                     0.3%                                             1.1%    0.3%                 


 


20                           32     3    28     6     4     8    14       18       13      32       -       -       28        4       -       -       -       -      32      12      20       - 


                           3.2%  3.1%  3.2%  3.3%  2.8%  3.2%  3.3%     3.3%     3.0%    5.6%                     7.5%     1.9%                                   28.2%    3.3%    3.4%         


                                                                                                                     N                                                                          


 


22                            4     -     4     -     -     -     4        1        2       4       -       -        2        1       -       -       -       -       4       1       2       - 


                           0.4%        0.4%                    0.9%     0.2%     0.5%    0.7%                     0.7%     0.7%                                    3.3%    0.4%    0.4%         


 


24                            2     0     2     -     1     -     1        2        -       2       -       -        1        1       -       -       -       -       2       2       -       0 


                           0.2%  0.2%  0.2%        0.9%        0.2%     0.4%             0.4%                     0.3%     0.6%                                    1.9%    0.6%            0.3% 


 


25                            9     1     8     1     2     0     6        6        3       9       -       -        8        1       -       -       -       -       9       5       4       - 


                           0.9%  1.2%  0.9%  0.5%  1.3%  0.2%  1.4%     1.1%     0.6%    1.6%                     2.1%     0.6%                                    8.0%    1.4%    0.7%         


 


27                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       1       -       1       - 


                           0.1%        0.1%                    0.2%     0.1%             0.1%                     0.2%                                             0.6%            0.1%         


 


28                            2     -     2     -     -     1     1        2        -       2       -       -        2        1       -       -       -       -       2       1       2       - 


                           0.2%        0.3%              0.5%  0.2%     0.4%             0.4%                     0.5%     0.3%                                    2.0%    0.2%    0.3%         


 


30                           12     1    11     1     -     1    10        4        7      12       -       -        8        2       -       -       -       -      12       4       6       2 


                           1.2%  0.7%  1.3%  0.4%        0.4%  2.3%     0.8%     1.7%    2.1%                     2.2%     0.9%                                   10.5%    1.2%    0.9%    3.2% 


                                                                  f                                                                                                                             


 


35                            4     1     3     -     1     -     3        2        3       4       -       -        4        -       -       -       -       -       4       1       4       - 


                           0.4%  1.1%  0.4%        0.9%        0.7%     0.3%     0.6%    0.8%                     1.2%                                             3.9%    0.1%    0.7%         


 


40                            4     -     4     -     2     -     2        4        -       4       -       -        -        4       -       -       -       -       4       2       2       - 


                           0.4%        0.4%        1.8%        0.3%     0.7%             0.7%                              2.1%                                    3.5%    0.4%    0.4%         


 


43                            0     0     -     -     0     -     -        -        0       0       -       -        0        -       -       -       -       -       0       0       -       - 


                             *%  0.2%              0.2%                          0.1%      *%                     0.1%                                             0.2%    0.1%                 


 


50                            5     1     5     1     1     -     4        2        3       5       -       -        3        2       -       -       -       -       5       3       2       - 


                           0.5%  0.7%  0.5%  0.5%  0.5%        0.9%     0.4%     0.8%    0.9%                     1.0%     1.0%                                    4.7%    0.8%    0.4%         


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 


                                                              Pacific Market Research - April 2015 







                                                                                                                                           Table P3B-RB Page 51 


                                                                                                                                           (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                            P3B-Rebase. How many CFLs are installed? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


None                        503    70   433    96    73   138   197      248      255      78     256     169       13       62       -       -       -       -       -     146     318      38 


                          50.6% 61.0% 49.2% 56.7% 54.2% 53.3% 45.4%    44.8%    57.9%   13.6%  100.0%  100.0%     3.5%    33.2%                                           42.5%   54.1%   61.1% 


                                                                                    H               J       J                 M                                                       T       T 


 


Don't know                    8     1     7     -     1     3     4        8        -       8       -       -        3        4       -       -       -       -       -       1       7       - 


                           0.8%  0.8%  0.8%        0.5%  1.1%  1.0%     1.4%             1.4%                     0.7%     2.2%                                            0.3%    1.2%         


 


Mean                       5.02  3.94  5.16  4.00  5.01  4.19  5.92     5.64     4.26    8.82    0.00    0.00    10.06     6.34       -    1.00    3.16    8.29   23.01    5.91    4.69    3.21 


                                          B                      DF        i               KL                        N                                P      PQ     PQR      UV                 


Standard Deviation         7.98  8.02  7.97  6.55  8.96  5.99  9.07     7.98     7.93    8.86    0.00    0.00     8.42     9.12            0.00    0.82    2.32    8.96    8.43    7.83    6.23 


Standard Error             0.36  1.29  0.38  0.82  1.38  0.51  0.55     0.37     0.67    0.48    0.00    0.00     0.59     0.82            0.00    0.11    0.20    1.01    0.59    0.49    1.02 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                      P3C.  Of the [P3b] CFLs you have installed, how many are the spiral or twisty shape?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              484    44   440    73    61   118   232      298      186     484       -       -      349      122       -      23     106     242     113     197     263      24 


 


Unweighted Total            502   141   361    80    68   122   232      399      103     502       -       -      338      150       -      20     110     242     130     210     268      24 


 


0                            19     1    18     1     0     6    11       14        5      19       -       -       14        5       -       -       6       9       4      13       6       1 


                           3.9%  3.3%  4.0%  1.5%  0.5%  5.3%  4.9%     4.7%     2.7%    3.9%                     4.1%     3.8%                    5.2%    3.9%    3.7%    6.4%    2.2%    3.0% 


                                                                  e                                                                                                           u                 


 


1                            30     4    26     3     5     3    18       17       13      30       -       -       14       13       -      23       6       0       -       8      18       4 


                           6.1%  8.9%  5.9%  4.2%  8.5%  2.9%  7.8%     5.7%     6.8%    6.1%                     4.1%    10.9%          100.0%    5.6%    0.1%            4.0%    6.8%   16.2% 


                                                                                                                              M              QR       r                                       t 


 


2                            42     5    37     4     8    12    18       23       19      42       -       -       36        6       -       -      35       6       1      20      22       0 


                           8.8% 11.8%  8.5%  4.9% 13.5% 10.6%  7.9%     7.9%    10.3%    8.8%                    10.4%     5.2%                   33.4%    2.4%    1.2%   10.1%    8.5%    0.8% 


                                                                                                                                                     RS                                         


 


3                            42     3    39     8     3    14    16       23       19      42       -       -       24       15       -       -      29      10       2      23      18       1 


                           8.6%  6.0%  8.8% 11.4%  5.0% 12.1%  6.8%     7.6%    10.2%    8.6%                     6.8%    12.5%                   27.4%    4.3%    1.8%   11.9%    6.7%    2.2% 


                                                                                                                                                     RS                                         


 


4                            41     3    38     5     6     7    22       23       18      41       -       -       24       16       -       -      30      10       1      17      22       2 


                           8.5%  6.2%  8.7%  7.1% 10.4%  6.1%  9.6%     7.8%     9.6%    8.5%                     7.0%    13.3%                   28.0%    4.2%    1.1%    8.4%    8.5%    9.5% 


                                                                                                                              m                      RS                                         


 


5                            30     5    25     7     2     2    19       16       14      30       -       -       23        6       -       -       -      30       -      14      15       2 


                           6.2% 10.7%  5.7% 10.1%  3.2%  1.5%  8.2%     5.4%     7.5%    6.2%                     6.7%     4.9%                           12.4%            7.0%    5.6%    6.2% 


                                                f                 F                                                                                                                             


 


6                            47     3    44     2     6    16    23       36       11      47       -       -       33       14       -       -       -      45       3      17      28       3 


                           9.7%  8.0%  9.9%  2.9%  9.9% 13.7%  9.8%    12.1%     5.9%    9.7%                     9.6%    11.1%                           18.4%    2.2%    8.6%   10.5%   10.8% 


                                                            d              i                                                                                  S                                 


 


7                            16     1    15     1     1     9     5        8        8      16       -       -       16        1       -       -       -      13       3       1      15       - 


                           3.3%  1.6%  3.5%  0.9%  2.3%  7.7%  2.2%     2.6%     4.6%    3.3%                     4.4%     0.5%                            5.2%    3.1%    0.5%    5.8%         


                                                           DG                                                        N                                                                T         


 


8                            34     4    30     8     4     6    17       22       13      34       -       -       26        8       -       -       -      34       1       8      23       3 


                           7.1%  9.0%  6.9% 10.4%  6.4%  4.9%  7.3%     7.2%     6.8%    7.1%                     7.5%     6.7%                           13.9%    0.6%    4.2%    8.7%   12.2% 


                                                                                                                                                              S                                 


 


9                             5     -     5     -     -     1     3        2        2       5       -       -        4        1       -       -       -       4       0       1       3       1 


                           1.0%        1.1%              1.1%  1.5%     0.8%     1.3%    1.0%                     1.1%     0.8%                            1.8%    0.3%    0.7%    1.1%    2.1% 


 


10                           62     4    58    21     4    13    24       37       25      62       -       -       42       17       -       -       -      54       8      27      30       5 


                          12.9%  8.8% 13.3% 28.7%  7.4% 10.6% 10.5%    12.4%    13.6%   12.9%                    12.2%    13.6%                           22.6%    6.9%   13.8%   11.3%   22.0% 


                                              EFG                                                                                                             S                                 


 


11                            1     0     0     -     0     -     0        1        -       1       -       -        0        0       -       -       -       1       -       0       0       - 


                           0.1%  0.7%    *%        0.5%        0.1%     0.2%             0.1%                     0.1%     0.3%                            0.2%            0.2%    0.1%         


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                              (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                      P3C.  Of the [P3b] CFLs you have installed, how many are the spiral or twisty shape?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


12                           32     1    31     4     2    15    11       20       12      32       -       -       27        5       -       -       -      23       9      19      12       0 


                           6.6%  1.6%  7.1%  5.1%  2.8% 12.8%  4.9%     6.7%     6.4%    6.6%                     7.7%     4.1%                            9.6%    7.7%    9.8%    4.7%    1.0% 


                                          B                EG                                                                                                                 u                 


 


15                           19     1    18     2     4     2    10       17        2      19       -       -       16        2       -       -       -       -      19       6      12       - 


                           3.9%  2.2%  4.1%  2.7%  7.2%  1.7%  4.5%     5.6%     1.2%    3.9%                     4.6%     1.3%                                   16.7%    3.2%    4.7%         


                                                                           i                                                                                                                    


 


16                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       1       1       -       - 


                           0.3%        0.3%                    0.6%     0.4%             0.3%                     0.4%                                             1.2%    0.7%                 


 


18                            8     0     8     0     1     4     3        4        4       8       -       -        6        2       -       -       -       -       8       6       2       - 


                           1.7%  0.9%  1.7%  0.2%  2.3%  3.3%  1.1%     1.3%     2.3%    1.7%                     1.6%     1.9%                                    7.2%    3.1%    0.8%         


 


19                            2     -     2     -     1     -     1        2        -       2       -       -        2        -       -       -       -       -       2       1       1       - 


                           0.4%        0.4%        2.0%        0.2%     0.6%             0.4%                     0.5%                                             1.5%    0.6%    0.2%         


 


20                           21     3    17     6     4     5     6       16        4      21       -       -       18        2       -       -       -       -      21       4      16       - 


                           4.2%  7.8%  3.9%  8.5%  5.8%  4.2%  2.5%     5.4%     2.4%    4.2%                     5.1%     1.8%                                   18.2%    2.2%    6.1%         


 


22                            2     -     2     -     -     -     2        -        2       2       -       -        2        -       -       -       -       -       2       -       2       - 


                           0.5%        0.5%                    1.0%              1.3%    0.5%                     0.7%                                             2.1%            0.9%         


 


24                            1     0     1     -     -     -     1        1        -       1       -       -        0        1       -       -       -       -       1       -       1       0 


                           0.1%  0.5%  0.1%                    0.3%     0.2%             0.1%                     0.1%     0.4%                                    0.6%            0.2%    0.9% 


 


25                            3     1     2     0     1     0     2        3        0       3       -       -        3        -       -       -       -       -       3       1       2       - 


                           0.7%  2.6%  0.5%  0.3%  1.0%  0.2%  0.9%     1.0%     0.2%    0.7%                     0.9%                                             2.8%    0.6%    0.8%         


 


27                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       1       -       1       - 


                           0.2%        0.2%                    0.3%     0.2%             0.2%                     0.2%                                             0.6%            0.3%         


 


28                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       1       1       -       - 


                           0.1%        0.1%                    0.2%     0.2%             0.1%                     0.1%                                             0.5%    0.3%                 


 


30                           12     1    11     1     -     1    10        4        7      12       -       -        8        2       -       -       -       -      12       4       5       2 


                           2.4%  1.5%  2.5%  0.9%        0.9%  4.3%     1.4%     4.0%    2.4%                     2.3%     1.5%                                   10.4%    2.2%    2.1%    8.4% 


                                                                  f                                                                                                                             


 


35                            4     1     3     -     1     -     3        1        3       4       -       -        4        -       -       -       -       -       4       -       4       - 


                           0.8%  2.8%  0.6%        2.0%        1.1%     0.4%     1.4%    0.8%                     1.1%                                             3.4%            1.5%         


                                    c                                                                                                                                                           


 


40                            4     1     3     -     3     -     1        4        -       4       -       -        -        4       -       -       -       -       4       0       4       - 


                           0.8%  1.4%  0.7%        5.0%        0.3%     1.3%             0.8%                              3.1%                                    3.3%    0.1%    1.3%         


                                                      g                                                                                                                                         


 


42                            0     0     -     -     0     -     -        -        0       0       -       -        0        -       -       -       -       -       0       0       -       - 


                           0.1%  0.6%              0.4%                          0.1%    0.1%                     0.1%                                             0.2%    0.1%                 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                              (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                      P3C.  Of the [P3b] CFLs you have installed, how many are the spiral or twisty shape?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


50                            3     0     3     0     -     -     3        0        3       3       -       -        3        -       -       -       -       -       3       3       -       - 


                           0.6%  0.5%  0.6%  0.3%              1.1%     0.1%     1.4%    0.6%                     0.8%                                             2.5%    1.4%                 


 


Don't know                    3     1     2     -     2     0     -        3        -       3       -       -        -        3       -       -       0       2       -       -       2       1 


                           0.6%  2.8%  0.3%        4.0%  0.3%           0.9%             0.6%                              2.3%                    0.3%    1.0%                    0.6%    4.9% 


                                    C                                                                                                                                                           


 


Mean                       8.61  9.28  8.54  8.44 10.03  7.42  8.91     8.57     8.67    8.61       -       -     8.94     7.40       -    1.00    2.68    7.22   18.72    8.19    8.96    8.18 


                                                                                                                                                      P      PQ     PQR                         


Standard Deviation         8.12  9.87  7.94  6.00 10.29  5.57  9.08     7.52     9.01    8.12                     8.07     7.96            0.00    1.10    3.01   10.49    8.23    8.06    7.90 


Standard Error             0.48  1.29  0.50  1.07  1.55  0.68  0.74     0.47     1.05    0.48                     0.58     0.86            0.00    0.14    0.26    1.19    0.75    0.66    2.07 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                  P3C-Rebase.  Of the [P3b] CFLs you have installed, how many are the spiral or twisty shape?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


0/None                      530    72   458    97    74   147   213      270      260     105     256     169       30       71       -       -       6       9       4     160     331      39 


                          53.3% 63.1% 52.0% 57.3% 54.9% 56.8% 49.1%    48.7%    59.0%   18.4%  100.0%  100.0%     8.2%    37.8%                    5.2%    3.9%    3.7%   46.5%   56.3%   62.3% 


                                                                                    H               J       J                 M                                                       T       t 


 


1                            30     4    26     3     5     3    18       17       13      30       -       -       14       13       -      23       6       0       -       8      18       4 


                           3.0%  3.4%  2.9%  1.8%  3.8%  1.3%  4.2%     3.1%     2.9%    5.2%                     3.9%     7.1%          100.0%    5.6%    0.1%            2.3%    3.0%    6.3% 


                                                                  f                                                                          QR       r                                         


 


2                            42     5    37     4     8    12    18       23       19      42       -       -       36        6       -       -      35       6       1      20      22       0 


                           4.3%  4.5%  4.2%  2.1%  6.1%  4.8%  4.2%     4.2%     4.3%    7.5%                     9.9%     3.4%                   33.4%    2.4%    1.2%    5.8%    3.8%    0.3% 


                                                                                                                     N                               RS                       V                 


 


3                            42     3    39     8     3    14    16       23       19      42       -       -       24       15       -       -      29      10       2      23      18       1 


                           4.2%  2.3%  4.4%  4.9%  2.3%  5.5%  3.7%     4.1%     4.3%    7.3%                     6.5%     8.1%                   27.4%    4.3%    1.8%    6.8%    3.0%    0.8% 


                                                                                                                                                     RS                      uv                 


 


4                            41     3    38     5     6     7    22       23       18      41       -       -       24       16       -       -      30      10       1      17      22       2 


                           4.1%  2.4%  4.4%  3.1%  4.7%  2.8%  5.2%     4.2%     4.1%    7.2%                     6.7%     8.6%                   28.0%    4.2%    1.1%    4.8%    3.8%    3.7% 


                                                                                                                                                     RS                                         


 


5                            30     5    25     7     2     2    19       16       14      30       -       -       23        6       -       -       -      30       -      14      15       2 


                           3.0%  4.1%  2.9%  4.4%  1.4%  0.7%  4.4%     2.9%     3.2%    5.3%                     6.4%     3.2%                           12.4%            4.0%    2.5%    2.4% 


                                                                  F                                                                                                                             


 


6                            47     3    44     2     6    16    23       36       11      47       -       -       33       14       -       -       -      45       3      17      28       3 


                           4.7%  3.0%  4.9%  1.3%  4.5%  6.3%  5.2%     6.5%     2.5%    8.3%                     9.2%     7.2%                           18.4%    2.2%    4.9%    4.7%    4.2% 


                                                                           I                                                                                  S                                 


 


7                            16     1    15     1     1     9     5        8        8      16       -       -       16        1       -       -       -      13       3       1      15       - 


                           1.6%  0.6%  1.8%  0.4%  1.0%  3.5%  1.2%     1.4%     1.9%    2.8%                     4.3%     0.3%                            5.2%    3.1%    0.3%    2.6%         


                                                           Dg                                                        N                                                                T         


 


8                            34     4    30     8     4     6    17       22       13      34       -       -       26        8       -       -       -      34       1       8      23       3 


                           3.4%  3.4%  3.4%  4.5%  2.9%  2.2%  3.9%     3.9%     2.9%    6.0%                     7.1%     4.3%                           13.9%    0.6%    2.4%    3.9%    4.7% 


                                                                                                                                                              S                                 


 


9                             5     -     5     -     -     1     3        2        2       5       -       -        4        1       -       -       -       4       0       1       3       1 


                           0.5%        0.5%              0.5%  0.8%     0.4%     0.5%    0.8%                     1.0%     0.5%                            1.8%    0.3%    0.4%    0.5%    0.8% 


 


10                           62     4    58    21     4    13    24       37       25      62       -       -       42       17       -       -       -      54       8      27      30       5 


                           6.3%  3.3%  6.6% 12.4%  3.4%  4.8%  5.6%     6.7%     5.7%   10.9%                    11.6%     8.8%                           22.6%    6.9%    7.9%    5.1%    8.6% 


                                              EFg                                                                                                             S                                 


 


11                            1     0     0     -     0     -     0        1        -       1       -       -        0        0       -       -       -       1       -       0       0       - 


                           0.1%  0.3%    *%        0.2%          *%     0.1%             0.1%                     0.1%     0.2%                            0.2%            0.1%      *%         


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                           (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                  P3C-Rebase.  Of the [P3b] CFLs you have installed, how many are the spiral or twisty shape?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


12                           32     1    31     4     2    15    11       20       12      32       -       -       27        5       -       -       -      23       9      19      12       0 


                           3.2%  0.6%  3.5%  2.2%  1.3%  5.8%  2.6%     3.6%     2.7%    5.6%                     7.4%     2.6%                            9.6%    7.7%    5.6%    2.1%    0.4% 


                                                            g                                                        N                                                       UV                 


 


15                           19     1    18     2     4     2    10       17        2      19       -       -       16        2       -       -       -       -      19       6      12       - 


                           1.9%  0.8%  2.0%  1.2%  3.3%  0.8%  2.4%     3.0%     0.5%    3.3%                     4.4%     0.9%                                   16.7%    1.9%    2.1%         


                                                                           I                                         n                                                                          


 


16                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       1       1       -       - 


                           0.1%        0.1%                    0.3%     0.2%             0.2%                     0.4%                                             1.2%    0.4%                 


 


18                            8     0     8     0     1     4     3        4        4       8       -       -        6        2       -       -       -       -       8       6       2       - 


                           0.8%  0.3%  0.9%  0.1%  1.0%  1.5%  0.6%     0.7%     1.0%    1.4%                     1.6%     1.2%                                    7.2%    1.7%    0.4%         


 


19                            2     -     2     -     1     -     1        2        -       2       -       -        2        -       -       -       -       -       2       1       1       - 


                           0.2%        0.2%        0.9%        0.1%     0.3%             0.3%                     0.5%                                             1.5%    0.3%    0.1%         


 


20                           21     3    17     6     4     5     6       16        4      21       -       -       18        2       -       -       -       -      21       4      16       - 


                           2.1%  3.0%  1.9%  3.7%  2.6%  1.9%  1.3%     2.9%     1.0%    3.6%                     4.9%     1.2%                                   18.2%    1.3%    2.7%         


 


22                            2     -     2     -     -     -     2        -        2       2       -       -        2        -       -       -       -       -       2       -       2       - 


                           0.2%        0.3%                    0.6%              0.5%    0.4%                     0.7%                                             2.1%            0.4%         


 


24                            1     0     1     -     -     -     1        1        -       1       -       -        0        1       -       -       -       -       1       -       1       0 


                           0.1%  0.2%  0.1%                    0.2%     0.1%             0.1%                     0.1%     0.3%                                    0.6%            0.1%    0.3% 


 


25                            3     1     2     0     1     0     2        3        0       3       -       -        3        -       -       -       -       -       3       1       2       - 


                           0.3%  1.0%  0.2%  0.1%  0.5%  0.1%  0.5%     0.5%     0.1%    0.6%                     0.9%                                             2.8%    0.3%    0.3%         


 


27                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       1       -       1       - 


                           0.1%        0.1%                    0.2%     0.1%             0.1%                     0.2%                                             0.6%            0.1%         


 


28                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       1       1       -       - 


                           0.1%        0.1%                    0.1%     0.1%             0.1%                     0.1%                                             0.5%    0.2%                 


 


30                           12     1    11     1     -     1    10        4        7      12       -       -        8        2       -       -       -       -      12       4       5       2 


                           1.2%  0.6%  1.3%  0.4%        0.4%  2.3%     0.8%     1.7%    2.1%                     2.2%     0.9%                                   10.4%    1.2%    0.9%    3.2% 


                                                                  f                                                                                                                             


 


35                            4     1     3     -     1     -     3        1        3       4       -       -        4        -       -       -       -       -       4       -       4       - 


                           0.4%  1.1%  0.3%        0.9%        0.6%     0.2%     0.6%    0.7%                     1.1%                                             3.4%            0.7%         


 


40                            4     1     3     -     3     -     1        4        -       4       -       -        -        4       -       -       -       -       4       0       4       - 


                           0.4%  0.5%  0.4%        2.3%        0.2%     0.7%             0.7%                              2.0%                                    3.3%    0.1%    0.6%         


 


42                            0     0     -     -     0     -     -        -        0       0       -       -        0        -       -       -       -       -       0       0       -       - 


                             *%  0.2%              0.2%                          0.1%      *%                     0.1%                                             0.2%    0.1%                 


 


50                            3     0     3     0     -     -     3        0        3       3       -       -        3        -       -       -       -       -       3       3       -       - 


                           0.3%  0.2%  0.3%  0.1%              0.6%       *%     0.6%    0.5%                     0.8%                                             2.5%    0.8%                 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                           (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                  P3C-Rebase.  Of the [P3b] CFLs you have installed, how many are the spiral or twisty shape?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Don't know                    3     1     2     -     2     0     -        3        -       3       -       -        -        3       -       -       0       2       -       -       2       1 


                           0.3%  1.1%  0.2%        1.8%  0.1%           0.5%             0.5%                              1.5%                    0.3%    1.0%                    0.3%    1.9% 


 


Mean                       4.17  3.48  4.26  3.66  4.44  3.38  4.77     4.59     3.65    7.31    0.00    0.00     8.56     4.75       -    1.00    2.68    7.22   18.72    4.68    3.99    3.08 


                                                                  F                        KL                        N                                P      PQ     PQR                         


Standard Deviation         7.10  7.51  7.05  5.75  8.45  5.27  7.99     6.96     7.24    8.09    0.00    0.00     8.10     7.29            0.00    1.10    3.01   10.49    7.43    6.98    6.23 


Standard Error             0.32  1.21  0.33  0.72  1.32  0.45  0.48     0.32     0.61    0.44    0.00    0.00     0.57     0.66            0.00    0.14    0.26    1.19    0.52    0.44    1.03 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                     P3D. How many of the [P3b] CFLs you have installed are shaped like regular light bulbs? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              140     9   131     9    17    45    69       93       48     140       -       -      102       36       -       -      27      67      47      67      71       3 


 


Unweighted Total            150    37   113    13    21    47    69      121       29     150       -       -      104       43       -       -      24      74      52      75      72       3 


 


0                            19     2    17     2     4     3    11       12        8      19       -       -       14        5       -       -       2       6      11       6      13       - 


                          13.8% 20.2% 13.3% 19.4% 22.7%  6.7% 15.5%    12.5%    16.3%   13.8%                    13.8%    14.8%                    6.5%    9.3%   24.4%    9.7%   18.2%         


                                                                                                                                                                     qr                         


 


1                            23     1    22     2     0     9    12        4       19      23       -       -       19        4       -       -      13       9       1      14       8       1 


                          16.3%  5.8% 17.1% 19.6%  1.8% 18.9% 17.8%     4.6%    39.0%   16.3%                    18.3%    11.8%                   47.2%   13.3%    2.8%   21.3%   10.8%   34.9% 


                                                            E     E                 H                                                                RS       S                                 


 


2                            29     2    27     4     6    11     8       22        7      29       -       -       25        1       -       -       7      16       6       9      20       - 


                          20.8% 18.6% 20.9% 44.0% 38.0% 24.8% 10.9%    24.0%    14.5%   20.8%                    24.9%     3.3%                   25.8%   24.2%   13.0%   13.8%   28.3%         


                                                G     G                                                              N                                                                t         


 


3                            13     1    12     -     1     2    11       13        0      13       -       -       10        3       -       -       3       7       3       7       6       - 


                           9.3% 12.3%  9.1%        4.7%  3.6% 15.4%    13.9%     0.4%    9.3%                    10.2%     7.3%                   10.0%   10.8%    6.7%   10.8%    8.3%         


                                                                  f        I                                                                                                                    


 


4                             3     0     3     -     -     2     2        3        -       3       -       -        1        2       -       -       2       1       -       2       2       - 


                           2.4%  0.8%  2.6%              3.6%  2.6%     3.7%             2.4%                     1.4%     5.7%                    7.6%    2.1%            2.7%    2.3%         


 


5                            19     1    18     1     2     2    14       11        8      19       -       -       13        6       -       -       -      10       9       9      10       - 


                          13.6% 10.1% 13.9%  9.5%  9.6%  5.3% 20.6%    12.3%    16.1%   13.6%                    12.5%    17.7%                           15.7%   18.5%   13.5%   14.2%         


                                                                  F                                                                                                                             


 


6                             6     1     6     0     -     3     3        6        -       6       -       -        4        2       -       -       -       5       1       5       2       - 


                           4.6%  5.7%  4.5%  5.1%        7.7%  3.7%     7.0%             4.6%                     4.2%     6.1%                            7.6%    3.1%    7.4%    2.2%         


 


7                             4     -     4     -     1     1     2        3        1       4       -       -        2        2       -       -       -       3       0       3       -       1 


                           2.7%        2.9%        7.0%  2.1%  2.5%     2.7%     2.7%    2.7%                     2.2%     4.4%                            5.2%    0.8%    4.0%           40.4% 


 


8                            10     1     8     -     1     8     0        7        3      10       -       -        6        4       -       -       -       4       6       4       6       - 


                           7.0% 15.3%  6.4%        7.2% 18.5%  0.3%     7.3%     6.4%    7.0%                     5.6%    11.4%                            6.1%   12.3%    6.4%    7.8%         


                                                            G                                                                                                                                   


 


10                            5     1     4     -     0     4     1        4        1       5       -       -        3        2       -       -       -       3       2       3       2       - 


                           3.5%  6.4%  3.3%        1.8%  8.4%  1.2%     3.8%     3.0%    3.5%                     2.7%     6.2%                            4.1%    4.7%    3.9%    3.3%         


 


11                            2     -     2     -     -     -     2        2        -       2       -       -        2        -       -       -       -       1       1       -       2       - 


                           1.5%        1.6%                    3.0%     2.2%             1.5%                     2.0%                                     1.1%    2.8%            2.9%         


 


12                            0     0     -     0     -     -     -        0        -       0       -       -        0        -       -       -       -       0       -       -       0       - 


                           0.1%  2.2%        2.3%                       0.2%             0.1%                     0.2%                                     0.3%                    0.3%         


 


15                            2     -     2     -     -     -     2        2        -       2       -       -        2        -       -       -       -       -       2       2       -       - 


                           1.3%        1.4%                    2.6%     2.0%             1.3%                     1.8%                                             3.9%    2.7%                 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                              (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                     P3D. How many of the [P3b] CFLs you have installed are shaped like regular light bulbs? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


18                            1     -     1     -     1     -     -        1        -       1       -       -        -        1       -       -       -       -       1       1       -       - 


                           0.9%        0.9%        7.0%                 1.3%             0.9%                              3.3%                                    2.6%    1.8%                 


 


20                            2     -     2     -     -     -     2        1        1       2       -       -        -        2       -       -       -       -       2       1       1       - 


                           1.5%        1.6%                    3.0%     1.4%     1.5%    1.5%                              5.7%                                    4.4%    2.0%    1.0%         


 


Don't know                    1     0     1     -     -     0     1        1        -       1       -       -        -        1       -       -       1       -       -       -       0       1 


                           0.5%  0.3%  0.6%              0.1%  1.1%     0.8%             0.5%                              2.1%                    2.8%                              *%   24.6% 


 


REFUSED                       0     0     -     -     -     0     -        0        -       0       -       -        0        -       -       -       -       0       -       -       0       - 


                           0.2%  2.3%                    0.5%           0.2%             0.2%                     0.2%                                     0.3%                    0.3%         


 


Mean                       3.86  3.91  3.86  2.13  3.92  4.15  3.88     4.41     2.81    3.86       -       -     3.31     5.60       -       -    1.64    3.69    5.34    4.35    3.39    4.22 


                                                            d              i                                                  M                               Q       Q                         


Standard Deviation         3.94  3.58  3.98  2.35  4.80  3.25  4.29     4.08     3.45    3.94                     3.20     5.35                    1.04    2.81    5.47    4.40    3.44    4.03 


Standard Error             0.41  0.88  0.44  0.86  1.29  0.62  0.64     0.45     0.74    0.41                     0.40     1.01                    0.28    0.41    0.96    0.65    0.51    2.86 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                 P3D-Rebase. How many of the [P3b] CFLs you have installed are shaped like regular light bulbs? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


0/None                      874   107   767   162   121   217   375      473      401     448     256     169      277      158       -      23      81     181      77     284     530      60 


                          87.8% 93.5% 87.1% 95.7% 90.2% 83.7% 86.5%    85.4%    90.9%   78.7%  100.0%  100.0%    75.9%    83.8%          100.0%   76.3%   74.9%   68.6%   82.4%   90.2%   95.3% 


                                               FG                                   h               J       J                 m             QRS                                       T       T 


 


1                            23     1    22     2     0     9    12        4       19      23       -       -       19        4       -       -      13       9       1      14       8       1 


                           2.3%  0.5%  2.5%  1.0%  0.2%  3.3%  2.8%     0.8%     4.2%    4.0%                     5.1%     2.2%                   12.0%    3.7%    1.2%    4.1%    1.3%    1.6% 


                                                            e     e                 h                                                                RS                       U                 


 


2                            29     2    27     4     6    11     8       22        7      29       -       -       25        1       -       -       7      16       6       9      20       - 


                           2.9%  1.5%  3.1%  2.3%  4.8%  4.3%  1.7%     4.0%     1.6%    5.1%                     7.0%     0.6%                    6.6%    6.7%    5.4%    2.7%    3.4%         


                                                                           I                                         N                                                                          


 


3                            13     1    12     -     1     2    11       13        0      13       -       -       10        3       -       -       3       7       3       7       6       - 


                           1.3%  1.0%  1.4%        0.6%  0.6%  2.5%     2.3%       *%    2.3%                     2.9%     1.4%                    2.5%    3.0%    2.8%    2.1%    1.0%         


                                                                           I                                                                                                                    


 


4                             3     0     3     -     -     2     2        3        -       3       -       -        1        2       -       -       2       1       -       2       2       - 


                           0.3%  0.1%  0.4%              0.6%  0.4%     0.6%             0.6%                     0.4%     1.1%                    1.9%    0.6%            0.5%    0.3%         


 


5                            19     1    18     1     2     2    14       11        8      19       -       -       13        6       -       -       -      10       9       9      10       - 


                           1.9%  0.8%  2.1%  0.5%  1.2%  0.9%  3.3%     2.1%     1.7%    3.4%                     3.5%     3.4%                            4.3%    7.7%    2.6%    1.7%         


                                                                 df                                                                                                                             


 


6                             6     1     6     0     -     3     3        6        -       6       -       -        4        2       -       -       -       5       1       5       2       - 


                           0.7%  0.5%  0.7%  0.3%        1.3%  0.6%     1.2%             1.1%                     1.2%     1.2%                            2.1%    1.3%    1.4%    0.3%         


 


7                             4     -     4     -     1     1     2        3        1       4       -       -        2        2       -       -       -       3       0       3       -       1 


                           0.4%        0.4%        0.9%  0.4%  0.4%     0.5%     0.3%    0.7%                     0.6%     0.8%                            1.4%    0.3%    0.8%            1.9% 


 


8                            10     1     8     -     1     8     0        7        3      10       -       -        6        4       -       -       -       4       6       4       6       - 


                           1.0%  1.3%  1.0%        0.9%  3.2%    *%     1.2%     0.7%    1.7%                     1.6%     2.2%                            1.7%    5.1%    1.2%    0.9%         


                                                            G                                                                                                                                   


 


10                            5     1     4     -     0     4     1        4        1       5       -       -        3        2       -       -       -       3       2       3       2       - 


                           0.5%  0.5%  0.5%        0.2%  1.5%  0.2%     0.6%     0.3%    0.9%                     0.7%     1.2%                            1.1%    2.0%    0.8%    0.4%         


 


11                            2     -     2     -     -     -     2        2        -       2       -       -        2        -       -       -       -       1       1       -       2       - 


                           0.2%        0.2%                    0.5%     0.4%             0.4%                     0.6%                                     0.3%    1.2%            0.3%         


 


12                            0     0     -     0     -     -     -        0        -       0       -       -        0        -       -       -       -       0       -       -       0       - 


                             *%  0.2%        0.1%                         *%               *%                     0.1%                                     0.1%                      *%         


 


15                            2     -     2     -     -     -     2        2        -       2       -       -        2        -       -       -       -       -       2       2       -       - 


                           0.2%        0.2%                    0.4%     0.3%             0.3%                     0.5%                                             1.6%    0.5%                 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                           (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                 P3D-Rebase. How many of the [P3b] CFLs you have installed are shaped like regular light bulbs? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


18                            1     -     1     -     1     -     -        1        -       1       -       -        -        1       -       -       -       -       1       1       -       - 


                           0.1%        0.1%        0.9%                 0.2%             0.2%                              0.6%                                    1.1%    0.3%                 


 


20                            2     -     2     -     -     -     2        1        1       2       -       -        -        2       -       -       -       -       2       1       1       - 


                           0.2%        0.2%                    0.5%     0.2%     0.2%    0.4%                              1.1%                                    1.8%    0.4%    0.1%         


 


Don't know                    1     0     1     -     -     0     1        1        -       1       -       -        -        1       -       -       1       -       -       -       0       1 


                           0.1%    *%  0.1%                *%  0.2%     0.1%             0.1%                              0.4%                    0.7%                              *%    1.2% 


 


REFUSED                       0     0     -     -     -     0     -        0        -       0       -       -        0        -       -       -       -       0       -       -       0       - 


                             *%  0.2%                    0.1%             *%               *%                     0.1%                                     0.1%                      *%         


 


Mean                       0.54  0.31  0.57  0.11  0.50  0.72  0.61     0.73     0.30    0.95    0.00    0.00     0.92     1.04       -    0.00    0.41    1.02    2.21    0.85    0.40    0.15 


                                                            D     D        I               KL                                                         P      pQ     PQR      UV                 


Standard Deviation         1.99  1.43  2.05  0.70  2.12  2.07  2.21     2.33     1.43    2.56    0.00    0.00     2.25     3.16            0.00    0.88    2.21    4.39    2.59    1.61    0.98 


Standard Error             0.09  0.23  0.10  0.09  0.32  0.18  0.13     0.11     0.12    0.14    0.00    0.00     0.16     0.28            0.00    0.11    0.19    0.50    0.18    0.10    0.16 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                      P3E. What other types of CFLs do you have installed? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total               49     2    46     3     5    10    31       29       20      49       -       -       39        9       -       -       5      19      24      18      29       2 


 


Unweighted Total             53    12    41     4     7    13    29       40       13      53       -       -       39       13       -       -       5      23      25      22      29       2 


 


U-shaped / Tube shaped       10     1     9     1     2     4     3        7        3      10       -       -        6        4       -       -       5       3       2       4       5       1 


                          20.1% 31.2% 19.5% 22.6% 35.4% 44.8%  9.7%    23.9%    14.7%   20.1%                    14.2%    44.6%                   99.5%   14.1%    6.7%   23.3%   16.8%   41.4% 


                                                            g                                                                 m                      RS                                         


 


Globe / sphere / vanity       7     -     7     -     -     -     7        1        6       7       -       -        7        -       -       -       -       -       7       4       3       - 


                          14.1%       14.8%                   22.0%     4.6%    27.4%   14.1%                    17.5%                                            28.4%   20.8%   10.8%         


                                                                                    h                                                                                                           


 


Reflector / flood /           3     0     3     -     0     0     3        3        0       3       -       -        3        -       -       -       -       2       2       2       1       - 


spotlight                  6.6% 10.5%  6.4%        4.8%  3.4%  8.4%    10.4%     1.3%    6.6%                     8.2%                                     8.6%    6.5%   10.5%    4.5%         


 


Shaped like regular           3     -     3     -     1     -     1        3        -       3       -       -        1        1       -       -       -       1       1       1       1       - 


light bulbs /              5.4%        5.7%       22.7%        4.7%     9.3%             5.4%                     3.7%    12.6%                            7.6%    4.9%    8.1%    4.1%         


incandescent bulbs        


 


Candelabra / flame shape      2     -     2     -     -     -     2        -        2       2       -       -        2        -       -       -       -       -       2       -       2       - 


(for chandelier)           4.2%        4.4%                    6.5%             10.1%    4.2%                     5.2%                                             8.5%            7.0%         


 


Pin or plug-in base           1     0     1     -     0     -     1        -        1       1       -       -        1        -       -       -       -       0       1       0       1       - 


                           2.0% 10.5%  1.6%        4.8%        2.3%              4.8%    2.0%                     2.5%                                     1.3%    3.0%    1.4%    2.5%         


 


Other (SPECIFY)               8     0     8     -     2     1     6        2        6       8       -       -        6        2       -       -       -       4       4       3       5       - 


                          16.3% 13.8% 16.4%       28.5%  6.9% 18.5%     6.9%    29.4%   16.3%                    14.8%    21.5%                           21.8%   15.6%   15.7%   17.6%         


 


Don't know                   17     1    16     2     0     4    10       13        4      17       -       -       15        2       -       -       0       9       8       4      12       1 


                          34.5% 37.1% 34.4% 77.4%  3.7% 45.6% 32.5%    45.2%    19.5%   34.5%                    37.8%    21.3%                    0.5%   46.9%   32.4%   20.6%   41.6%   58.6% 


                                               Eg                          i                                                                                  q                                 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                         P3F. Why aren't you using other types of CFLs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              432    40   392    70    53   108   201      266      166     432       -       -      310      110       -      23     100     220      89     179     232      21 


 


Unweighted Total            445   127   318    76    58   108   203      355       90     445       -       -      298      134       -      20     104     216     105     188     237      20 


 


Don't need any bulbs        122    11   111    26    18    27    51       80       41     122       -       -       82       34       -       6      32      61      23      48      72       3 


                          28.2% 28.5% 28.2% 36.7% 33.2% 25.0% 25.6%    30.2%    25.0%   28.2%                    26.5%    31.1%           24.0%   32.2%   27.7%   26.2%   26.7%   30.9%   12.2% 


 


Not aware of them            78     4    73    12    10    25    30       52       26      78       -       -       69        7       -       1      11      46      19      21      54       2 


                          18.0% 10.7% 18.7% 17.3% 18.7% 23.2% 15.2%    19.5%    15.4%   18.0%                    22.3%     6.8%            4.5%   11.4%   21.1%   21.2%   12.0%   23.2%   10.3% 


                                                                                                                     N                                       pq       p               T         


 


Price / expensive            37     5    32     6     8     6    16       21       16      37       -       -       29        8       -       5       8      20       4      13      20       4 


                           8.5% 12.4%  8.1%  9.1% 15.3%  5.7%  8.0%     8.0%     9.4%    8.5%                     9.3%     7.5%           19.9%    8.4%    9.1%    4.3%    7.4%    8.5%   18.2% 


                                                      f                                                                                                                                         


 


Can't find them              34     8    26     6     5    15     7       24       10      34       -       -       27        7       -       1       2      23       8      10      20       4 


                           7.8% 20.6%  6.5%  9.1%  9.9% 13.8%  3.6%     9.0%     5.9%    7.8%                     8.6%     6.0%            5.2%    1.5%   10.5%    8.9%    5.6%    8.6%   17.0% 


                                    C                       G                                                                                                 Q                                 


 


How they fit in fixtures     31     3    27     7     2     4    17       19       11      31       -       -       16       15       -       2       7      13       9      13      17       - 


                           7.1%  8.7%  6.9% 10.5%  4.5%  3.3%  8.6%     7.2%     6.9%    7.1%                     5.1%    13.5%            8.3%    6.7%    5.7%   10.5%    7.5%    7.5%         


                                                                                                                              M                                                                 


 


How they look in             20     3    17     3     3     2    12        9       11      20       -       -       11        8       -       4       3       7       6       8      11       - 


fixtures                   4.6%  6.3%  4.4%  4.6%  5.6%  1.8%  5.8%     3.3%     6.6%    4.6%                     3.7%     7.1%           15.5%    3.1%    3.2%    6.9%    4.8%    4.9%         


 


They take too long to        13     1    12     1     1     4     7        8        4      13       -       -       10        2       -       2       5       5       1       8       4       - 


light up                   2.9%  2.6%  2.9%  1.5%  1.1%  3.9%  3.3%     3.1%     2.6%    2.9%                     3.4%     2.0%            7.2%    4.9%    2.1%    1.5%    4.6%    1.9%         


 


Mercury / hazardous           7     0     7     -     2     0     5        7        -       7       -       -        2        5       -       -       3       1       4       2       5       - 


contents                   1.7%  0.7%  1.8%        4.6%  0.1%  2.3%     2.7%             1.7%                     0.8%     4.3%                    2.9%    0.2%    4.2%    0.9%    2.4%         


                                                      f                                                                                                               R                         


 


Other (SPECIFY)              61     3    58     6     6    22    27       30       32      61       -       -       39       19       -       4      20      26      11      38      20       4 


                          14.2%  8.2% 14.8%  8.1% 12.2% 20.1% 13.7%    11.2%    19.1%   14.2%                    12.6%    17.5%           17.1%   19.5%   12.0%   12.7%   21.4%    8.4%   16.5% 


                                                                                                                                                                              U                 


 


Don't know                   64     4    60     9     3    10    42       34       30      64       -       -       44       18       -       3      14      35      12      28      29       7 


                          14.7% 10.0% 15.2% 12.9%  5.1%  9.0% 21.0%    12.7%    18.0%   14.7%                    14.2%    16.5%           11.3%   14.0%   15.9%   13.5%   15.4%   12.6%   31.7% 


                                                                 EF                                                                                                                           u 


 


Refused                       5     2     3     -     1     2     1        4        1       5       -       -        3        2       -       -       2       1       1       5       -       - 


                           1.1%  5.1%  0.6%        2.3%  1.9%  0.7%     1.4%     0.5%    1.1%                     0.8%     1.9%                    2.0%    0.6%    1.5%    2.6%                 


                                    C                                                                                                                                                           


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                       P4. Are you storing any CFLs for use as spares or to be installed at a later date?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              570    53   516    83    75   145   266      346      224     570       -       -      365      188       -      23     106     242     113     239     305      25 


 


Unweighted Total            590   169   421    95    83   149   263      467      123     590       -       -      359      212       -      20     110     242     130     249     316      25 


 


Yes                         362    32   330    60    43    87   173      239      123     362       -       -      255       94       -      11      58     182      90     153     191      18 


                          63.5% 59.9% 63.9% 72.2% 56.7% 59.7% 64.9%    69.0%    55.0%   63.5%                    70.0%    50.2%           48.8%   55.1%   75.3%   80.1%   64.1%   62.6%   69.9% 


                                                                           I                                         N                                       pQ      PQ                         


 


No                          197    20   176    21    32    57    87       99       98     197       -       -      105       91       -      12      47      53      20      86     106       5 


                          34.5% 38.3% 34.1% 25.0% 42.3% 39.3% 32.7%    28.5%    43.8%   34.5%                    28.7%    48.2%           51.2%   44.6%   21.9%   18.0%   35.7%   34.6%   21.9% 


                                                      d                             H                                         M              RS      RS                                         


 


Don't know                    9     1     8     2     1     2     4        6        3       9       -       -        5        3       -       -       0       7       -       1       9       - 


                           1.6%  1.8%  1.6%  2.8%  1.1%  1.1%  1.6%     1.9%     1.1%    1.6%                     1.3%     1.7%                    0.3%    2.8%            0.2%    2.8%         


                                                                                                                                                                                      t         


 


Refused                       2     -     2     -     -     -     2        2        -       2       -       -        -        -       -       -       -       -       2       -       -       2 


                           0.4%        0.4%                    0.8%     0.6%             0.4%                                                                      1.8%                    8.2% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                              P4B. How many CFLs are you storing?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              362    32   330    60    43    87   173      239      123     362       -       -      255       94       -      11      58     182      90     153     191      18 


 


Unweighted Total            372    97   275    57    48    88   179      302       70     372       -       -      252      106       -      10      51     181     109     160     193      19 


 


1                            13     3    10     3     2     3     6        7        6      13       -       -        9        2       -       4       2       6       0       2      11       - 


                           3.6%  8.3%  3.2%  4.6%  3.5%  2.9%  3.6%     2.9%     4.9%    3.6%                     3.4%     2.6%           34.9%    3.4%    3.5%    0.2%    1.5%    5.6%         


                                                                                                                                            QRS                                                 


 


2                            60     3    57    16     5     9    29       39       20      60       -       -       40       18       -       7      15      29       7      17      34       9 


                          16.5%  8.4% 17.3% 27.3% 11.2% 10.5% 17.1%    16.5%    16.4%   16.5%                    15.8%    19.2%           58.1%   26.3%   16.0%    8.0%   10.9%   17.8%   51.9% 


                                               ef                                                                                            RS       S       s                              TU 


 


3                            26     4    22     3     5     8    10       19        7      26       -       -       20        4       -       -       2      21       3      13      12       1 


                           7.1% 13.3%  6.6%  5.0% 10.7%  9.5%  5.8%     8.0%     5.6%    7.1%                     7.9%     4.6%                    3.2%   11.7%    3.0%    8.5%    6.1%    7.0% 


                                                                                                                                                             qS                                 


 


4                            64     3    61     6     8    24    25       45       19      64       -       -       48       15       -       -       5      41      12      24      38       2 


                          17.7%  9.6% 18.4% 10.5% 18.5% 28.2% 14.6%    19.0%    15.1%   17.7%                    18.9%    15.4%                    8.3%   22.8%   13.4%   15.5%   19.9%   12.2% 


                                                           DG                                                                                                 Q                                 


 


5                            43     1    43    12     6     5    20       23       20      43       -       -       30       12       -       1      13      15      13      23      20       - 


                          11.9%  1.8% 12.9% 20.2% 14.1%  6.2% 11.4%     9.6%    16.4%   11.9%                    11.9%    12.2%            7.0%   21.5%    8.3%   14.9%   15.0%   10.6%         


                                          B     f                                                                                                     r                                         


 


6                            36     8    27     9     4     3    20       26       10      36       -       -       26       10       -       -       8      18       8      16      19       - 


                           9.9% 26.6%  8.3% 15.6%  8.2%  3.3% 11.7%    10.8%     8.2%    9.9%                    10.1%    10.3%                   13.1%    9.8%    9.1%   10.7%   10.2%         


                                    C                             f                                                                                                                             


 


7                             5     -     5     1     -     2     1        3        1       5       -       -        2        3       -       -       1       -       3       1       2       1 


                           1.4%        1.5%  2.4%        2.5%  0.8%     1.5%     1.2%    1.4%                     0.8%     2.9%                    2.5%            2.8%    0.9%    1.1%    8.3% 


 


8                            25     2    22     1     2     8    14       15       10      25       -       -       19        3       -       -       4      15       5      10      13       1 


                           6.8%  6.8%  6.8%  1.1%  4.2%  9.7%  7.9%     6.3%     7.7%    6.8%                     7.5%     2.8%                    6.5%    8.5%    6.0%    6.4%    7.0%    8.3% 


                                                            D     d                                                                                                                             


 


9                             3     -     3     -     -     0     3        3        -       3       -       -        2        1       -       -       2       1       0       0       3       - 


                           0.8%        0.9%              0.4%  1.5%     1.2%             0.8%                     0.9%     0.5%                    3.5%    0.3%    0.4%    0.2%    1.3%         


 


10                           32     3    29     4     0     3    25       17       15      32       -       -       23        9       -       -       3      16      13      17      15       - 


                           8.8% 10.1%  8.7%  6.9%  0.5%  3.3% 14.2%     6.9%    12.4%    8.8%                     8.8%     9.7%                    4.7%    8.7%   14.7%   11.1%    7.8%         


                                                                 EF                                                                                                                             


 


12                           26     3    23     1     4    13     8       18        8      26       -       -       20        5       -       -       4      13       9      13      13       - 


                           7.1%  9.8%  6.8%  1.7%  8.8% 15.1%  4.5%     7.6%     6.2%    7.1%                     8.0%     5.7%                    6.7%    7.2%    9.6%    8.5%    6.6%         


                                                           DG                                                                                                                                   


 


13                            1     -     1     -     -     1     -        1        -       1       -       -        1        -       -       -       -       1       -       1       -       - 


                           0.3%        0.3%              1.1%           0.4%             0.3%                     0.4%                                     0.5%            0.6%                 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                              (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                              P4B. How many CFLs are you storing?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


14                            2     0     2     -     -     2     -        2        -       2       -       -        2        -       -       -       -       2       0       -       0       2 


                           0.5%  0.7%  0.5%              2.2%           0.8%             0.5%                     0.7%                                     0.9%    0.2%            0.1%    9.5% 


 


15                            3     0     3     0     2     -     1        3        -       3       -       -        1        2       -       -       0       2       1       1       3       - 


                           0.9%  1.1%  0.9%  0.3%  5.6%        0.4%     1.4%             0.9%                     0.5%     2.0%                    0.3%    0.9%    1.5%    0.5%    1.3%         


 


20                            8     0     8     3     3     0     2        5        3       8       -       -        4        3       -       -       -       0       5       5       3       - 


                           2.2%  0.4%  2.3%  4.2%  7.0%  0.4%  1.1%     2.0%     2.4%    2.2%                     1.7%     3.1%                            0.1%    5.4%    3.2%    1.5%         


                                                      f                                                                                                               R                         


 


24                            2     -     2     -     2     -     -        2        -       2       -       -        -        2       -       -       -       -       2       -       2       - 


                           0.7%        0.7%        5.7%                 1.0%             0.7%                              2.6%                                    2.7%            1.3%         


 


25                            3     -     3     -     -     -     3        -        3       3       -       -        3        0       -       -       -       -       3       3       -       - 


                           0.8%        0.9%                    1.6%              2.3%    0.8%                     1.0%     0.2%                                    3.1%    1.8%                 


 


30                            2     -     2     -     -     0     1        0        1       2       -       -        2        -       -       -       -       -       2       1       0       - 


                           0.5%        0.5%              0.5%  0.8%     0.2%     1.1%    0.5%                     0.7%                                             1.9%    0.9%    0.2%         


 


40                            2     0     1     -     0     -     1        2        -       2       -       -        2        -       -       -       -       0       1       1       -       0 


                           0.4%  0.8%  0.4%        0.6%        0.8%     0.7%             0.4%                     0.6%                                     0.1%    1.5%    0.9%            1.4% 


 


50                            1     -     1     -     -     1     -        1        -       1       -       -        -        1       -       -       -       -       -       1       -       - 


                           0.3%        0.4%              1.4%           0.5%             0.3%                              1.3%                                            0.8%                 


 


100                           0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       -       -       0 


                           0.1%  0.7%                          0.1%     0.1%             0.1%                     0.1%                                             0.2%                    1.2% 


 


Don't know                    6     1     6     -     1     2     3        6        -       6       -       -        1        5       -       -       -       1       1       3       3       - 


                           1.8%  1.9%  1.8%        1.4%  2.8%  1.9%     2.7%             1.8%                     0.2%     4.8%                            0.7%    1.5%    2.1%    1.6%         


                                                                                                                              m                                                                 


 


Mean                       6.61  6.88  6.59  5.16  7.92  6.86  6.68     6.65     6.53    6.61       -       -     6.50     7.10       -    1.86    5.18    5.50    9.69    7.64    5.83    6.09 


                                                      d                                                                                               P       P     PQR       U                 


Standard Deviation         6.29  9.11  5.97  4.07  7.06  6.67  6.50     6.74     5.37    6.29                     6.00     7.23            1.03    3.07    3.62    8.78    7.18    4.42   12.09 


Standard Error             0.43  1.43  0.44  0.81  1.24  0.95  0.60     0.48     0.77    0.43                     0.50     0.93            0.37    0.57    0.35    1.07    0.76    0.42    3.45 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                           P4B-Rebase. How many CFLs are you storing?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


1                            13     3    10     3     2     3     6        7        6      13       -       -        9        2       -       4       2       6       0       2      11       - 


                           1.3%  2.3%  1.2%  1.6%  1.1%  1.0%  1.5%     1.3%     1.4%    2.3%                     2.4%     1.3%           17.1%    1.9%    2.6%    0.1%    0.7%    1.8%         


                                                                                                                                            qrS                                                 


 


2                            60     3    57    16     5     9    29       39       20      60       -       -       40       18       -       7      15      29       7      17      34       9 


                           6.0%  2.3%  6.5%  9.7%  3.6%  3.5%  6.8%     7.1%     4.6%   10.5%                    11.0%     9.6%           28.3%   14.5%   12.1%    6.4%    4.9%    5.8%   14.5% 


                                                f                                                                                             s                                               t 


 


3                            26     4    22     3     5     8    10       19        7      26       -       -       20        4       -       -       2      21       3      13      12       1 


                           2.6%  3.7%  2.5%  1.8%  3.4%  3.2%  2.3%     3.4%     1.6%    4.5%                     5.6%     2.3%                    1.7%    8.8%    2.4%    3.8%    2.0%    1.9% 


                                                                                                                                                             QS                                 


 


4                            64     3    61     6     8    24    25       45       19      64       -       -       48       15       -       -       5      41      12      24      38       2 


                           6.4%  2.7%  6.9%  3.7%  5.9%  9.4%  5.8%     8.2%     4.2%   11.2%                    13.2%     7.7%                    4.6%   17.2%   10.8%    6.9%    6.5%    3.4% 


                                                            d              i                                         n                                        Q                                 


 


5                            43     1    43    12     6     5    20       23       20      43       -       -       30       12       -       1      13      15      13      23      20       - 


                           4.3%  0.5%  4.8%  7.1%  4.5%  2.1%  4.6%     4.2%     4.6%    7.6%                     8.3%     6.1%            3.4%   11.8%    6.3%   12.0%    6.7%    3.4%         


                                          B     f                                                                                                                             u                 


 


6                            36     8    27     9     4     3    20       26       10      36       -       -       26       10       -       -       8      18       8      16      19       - 


                           3.6%  7.4%  3.1%  5.5%  2.6%  1.1%  4.7%     4.6%     2.3%    6.3%                     7.0%     5.2%                    7.2%    7.3%    7.3%    4.8%    3.3%         


                                                                  f                                                                                                                             


 


7                             5     -     5     1     -     2     1        3        1       5       -       -        2        3       -       -       1       -       3       1       2       1 


                           0.5%        0.6%  0.9%        0.8%  0.3%     0.6%     0.3%    0.9%                     0.6%     1.5%                    1.4%            2.2%    0.4%    0.4%    2.3% 


 


8                            25     2    22     1     2     8    14       15       10      25       -       -       19        3       -       -       4      15       5      10      13       1 


                           2.5%  1.9%  2.5%  0.4%  1.3%  3.3%  3.2%     2.7%     2.2%    4.3%                     5.3%     1.4%                    3.6%    6.4%    4.8%    2.8%    2.3%    2.3% 


                                                            d     d                                                  n                                                                          


 


9                             3     -     3     -     -     0     3        3        -       3       -       -        2        1       -       -       2       1       0       0       3       - 


                           0.3%        0.3%              0.1%  0.6%     0.5%             0.5%                     0.7%     0.3%                    1.9%    0.2%    0.3%    0.1%    0.4%         


 


10                           32     3    29     4     0     3    25       17       15      32       -       -       23        9       -       -       3      16      13      17      15       - 


                           3.2%  2.8%  3.2%  2.5%  0.1%  1.1%  5.7%     3.0%     3.5%    5.6%                     6.2%     4.9%                    2.6%    6.5%   11.7%    4.9%    2.5%         


                                                                 EF                                                                                                   Q                         


 


12                           26     3    23     1     4    13     8       18        8      26       -       -       20        5       -       -       4      13       9      13      13       - 


                           2.6%  2.7%  2.6%  0.6%  2.8%  5.1%  1.8%     3.3%     1.7%    4.5%                     5.6%     2.9%                    3.7%    5.4%    7.7%    3.8%    2.1%         


                                                           dg                                                                                                                                   


 


13                            1     -     1     -     -     1     -        1        -       1       -       -        1        -       -       -       -       1       -       1       -       - 


                           0.1%        0.1%              0.4%           0.2%             0.2%                     0.3%                                     0.4%            0.3%                 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                           (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                           P4B-Rebase. How many CFLs are you storing?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


14                            2     0     2     -     -     2     -        2        -       2       -       -        2        -       -       -       -       2       0       -       0       2 


                           0.2%  0.2%  0.2%              0.7%           0.3%             0.3%                     0.5%                                     0.7%    0.2%              *%    2.7% 


 


15                            3     0     3     0     2     -     1        3        -       3       -       -        1        2       -       -       0       2       1       1       3       - 


                           0.3%  0.3%  0.3%  0.1%  1.8%        0.1%     0.6%             0.6%                     0.4%     1.0%                    0.2%    0.7%    1.2%    0.2%    0.4%         


 


20                            8     0     8     3     3     0     2        5        3       8       -       -        4        3       -       -       -       0       5       5       3       - 


                           0.8%  0.1%  0.9%  1.5%  2.2%  0.1%  0.5%     0.9%     0.7%    1.4%                     1.2%     1.6%                            0.1%    4.3%    1.4%    0.5%         


                                                                                                                                                                      R                         


 


24                            2     -     2     -     2     -     -        2        -       2       -       -        -        2       -       -       -       -       2       -       2       - 


                           0.2%        0.3%        1.8%                 0.4%             0.4%                              1.3%                                    2.1%            0.4%         


 


25                            3     -     3     -     -     -     3        -        3       3       -       -        3        0       -       -       -       -       3       3       -       - 


                           0.3%        0.3%                    0.7%              0.6%    0.5%                     0.7%     0.1%                                    2.5%    0.8%                 


 


30                            2     -     2     -     -     0     1        0        1       2       -       -        2        -       -       -       -       -       2       1       0       - 


                           0.2%        0.2%              0.2%  0.3%     0.1%     0.3%    0.3%                     0.5%                                             1.5%    0.4%    0.1%         


 


40                            2     0     1     -     0     -     1        2        -       2       -       -        2        -       -       -       -       0       1       1       -       0 


                           0.2%  0.2%  0.1%        0.2%        0.3%     0.3%             0.3%                     0.4%                                     0.1%    1.2%    0.4%            0.4% 


 


50                            1     -     1     -     -     1     -        1        -       1       -       -        -        1       -       -       -       -       -       1       -       - 


                           0.1%        0.1%              0.5%           0.2%             0.2%                              0.6%                                            0.4%                 


 


100                           0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       -       -       0 


                             *%  0.2%                            *%       *%               *%                     0.1%                                             0.2%                    0.3% 


 


None                        633    83   550   109    91   172   260      315      318     208     256     169      109       94       -      12      48      60      22     191     397      45 


                          63.6% 72.2% 62.5% 64.7% 68.2% 66.5% 60.1%    56.9%    72.1%   36.5%  100.0%  100.0%    30.0%    49.8%           51.2%   44.9%   24.7%   19.9%   55.4%   67.6%   72.1% 


                                                                                    H               J       J                 M              rS      RS                               T       T 


 


Don't know                    6     1     6     -     1     2     3        6        -       6       -       -        1        5       -       -       -       1       1       3       3       - 


                           0.6%  0.5%  0.7%        0.5%  0.9%  0.8%     1.2%             1.1%                     0.2%     2.4%                            0.5%    1.2%    0.9%    0.5%         


                                                                                                                              m                                                                 


 


Mean                       2.38  1.89  2.44  1.82  2.49  2.25  2.63     2.82     1.82    4.17    0.00    0.00     4.55     3.47       -    0.91    2.85    4.14    7.75    3.37    1.87    1.70 


                                                                           I               KL                                                         P      PQ     PQR       U                 


Standard Deviation         4.93  5.64  4.83  3.45  5.39  4.99  5.22     5.48     4.08    5.93    0.00    0.00     5.84     6.18            1.18    3.44    3.94    8.76    6.09    3.70    6.83 


Standard Error             0.22  0.90  0.23  0.43  0.83  0.42  0.32     0.25     0.34    0.32    0.00    0.00     0.41     0.56            0.31    0.44    0.34    1.00    0.43    0.23    1.12 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                              P4D.How many of the CFLs in storage are the spiral or twisty shape?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              355    31   324    60    42    84   169      232      123     355       -       -      255       90       -      11      58     181      89     150     188      18 


 


Unweighted Total            366    96   270    57    47    86   176      296       70     366       -       -      251      102       -      10      51     180     108     157     190      19 


 


0                            28     3    25     5     6     8     9       22        5      28       -       -       21        6       -       -       6      14       5      11      17       - 


                           7.8%  8.9%  7.6%  8.0% 13.4%  9.9%  5.2%     9.6%     4.4%    7.8%                     8.4%     7.0%                   10.7%    7.9%    5.1%    7.1%    9.0%         


 


1                            12     3     9     2     2     2     6        6        6      12       -       -        7        2       -       4       0       6       1       2      10       - 


                           3.4%  9.1%  2.8%  3.9%  3.6%  2.2%  3.7%     2.5%     4.9%    3.4%                     2.9%     2.7%           34.9%    0.6%    3.5%    1.5%    1.2%    5.4%         


                                                                                                                                            QRS                                                 


 


2                            67     2    65    17     5    10    35       45       22      67       -       -       47       19       -       7      17      32       9      20      38       8 


                          18.8%  6.8% 19.9% 29.0% 11.3% 11.9% 20.5%    19.4%    17.6%   18.8%                    18.3%    21.0%           58.1%   29.1%   17.6%    9.6%   13.6%   20.2%   47.8% 


                                          B    ef                                                                                            RS       S       s                              Tu 


 


3                            21     4    17     3     2     6    10       14        7      21       -       -       16        4       -       -       2      16       3      12       8       1 


                           5.9% 11.5%  5.4%  4.3%  4.8%  7.4%  6.0%     6.1%     5.6%    5.9%                     6.3%     4.2%                    3.6%    8.7%    3.3%    8.0%    4.2%    7.0% 


 


4                            62     3    59     8     9    21    25       44       19      62       -       -       50       12       -       -       5      40      13      24      37       2 


                          17.6% 10.0% 18.3% 12.8% 21.6% 24.9% 14.6%    18.9%    15.1%   17.6%                    19.5%    12.8%                    9.4%   22.0%   14.7%   15.8%   19.5%   12.2% 


                                                                                                                                                              q                                 


 


5                            38     1    38    12     2     4    20       18       21      38       -       -       25       12       -       1       9      14      14      20      19       - 


                          10.8%  2.5% 11.6% 20.2%  5.7%  5.0% 11.7%     7.5%    17.0%   10.8%                     9.8%    13.4%            7.0%   14.9%    7.8%   15.3%   13.3%    9.9%         


                                          B    eF                                   h                                                                                                           


 


6                            28     8    20     4     4     1    18       19        9      28       -       -       21        6       -       -       7      15       6      13      15       - 


                           7.8% 24.6%  6.2%  7.5%  9.0%  1.4% 10.8%     8.2%     6.9%    7.8%                     8.4%     6.5%                   11.8%    8.2%    6.5%    8.4%    8.0%         


                                    C                             F                                                                                                                             


 


7                             8     0     8     1     -     5     1        6        1       8       -       -        5        3       -       -       1       3       3       1       5       1 


                           2.2%  0.1%  2.4%  2.4%        6.0%  0.8%     2.8%     1.2%    2.2%                     2.0%     3.1%                    2.5%    1.6%    2.8%    0.9%    2.7%    8.3% 


                                                            g                                                                                                                                   


 


8                            28     4    25     2     2     8    16       14       14      28       -       -       18        7       -       -       3      19       6      13      13       1 


                           8.0% 11.2%  7.7%  3.3%  5.7% 10.0%  9.2%     6.2%    11.3%    8.0%                     7.3%     8.0%                    5.4%   10.7%    6.6%    8.9%    7.2%    8.3% 


 


9                             1     -     1     -     -     0     1        1        -       1       -       -        0        1       -       -       -       1       0       0       1       - 


                           0.2%        0.3%              0.4%  0.3%     0.4%             0.2%                     0.1%     0.6%                            0.3%    0.4%    0.2%    0.3%         


 


10                           19     2    17     1     1     3    15       14        5      19       -       -       13        6       -       -       2       6      10      10       9       - 


                           5.3%  6.0%  5.3%  1.3%  1.5%  3.4%  8.7%     6.1%     4.0%    5.3%                     5.0%     6.8%                    4.2%    3.6%   11.3%    6.5%    5.0%         


                                                                  E                                                                                                   r                         


 


11                            1     -     1     -     1     -     -        1        -       1       -       -        1        -       -       -       -       -       1       -       1       - 


                           0.3%        0.4%        2.8%                 0.5%             0.3%                     0.5%                                             1.3%            0.6%         


 


12                           19     2    17     1     2     9     7       11        8      19       -       -       14        5       -       -       4       9       5      11       8       - 


                           5.2%  6.7%  5.1%  1.7%  4.2% 10.7%  4.0%     4.7%     6.2%    5.2%                     5.4%     5.4%                    6.3%    5.0%    5.2%    7.4%    4.0%         


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                              (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                              P4D.How many of the CFLs in storage are the spiral or twisty shape?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


13                            1     -     1     -     -     1     -        1        -       1       -       -        1        -       -       -       -       1       -       1       -       - 


                           0.3%        0.3%              1.2%           0.4%             0.3%                     0.4%                                     0.5%            0.6%                 


 


14                            2     -     2     -     -     2     -        2        -       2       -       -        2        -       -       -       -       2       -       -       -       2 


                           0.5%        0.5%              2.0%           0.7%             0.5%                     0.7%                                     0.9%                            9.5% 


 


15                            3     0     3     0     1     -     1        2        1       3       -       -        1        2       -       -       0       1       1       2       1       - 


                           0.8%  1.1%  0.8%  0.3%  2.8%        0.9%     0.7%     1.1%    0.8%                     0.5%     1.7%                    0.3%    0.7%    1.5%    1.1%    0.6%         


 


18                            0     -     0     -     -     0     -        0        -       0       -       -        0        -       -       -       -       -       0       -       0       - 


                           0.1%        0.1%              0.4%           0.1%             0.1%                     0.1%                                             0.4%            0.2%         


 


20                            6     -     6     3     3     -     1        3        3       6       -       -        4        2       -       -       -       -       5       4       3       - 


                           1.8%        1.9%  4.2%  7.1%        0.4%     1.3%     2.6%    1.8%                     1.6%     1.9%                                    5.3%    2.5%    1.3%         


                                                      g                                                                                                                                         


 


24                            2     -     2     -     2     -     -        2        -       2       -       -        -        2       -       -       -       -       2       -       2       - 


                           0.7%        0.7%        5.8%                 1.0%             0.7%                              2.7%                                    2.7%            1.3%         


 


25                            4     -     4     -     -     1     3        1        3       4       -       -        3        1       -       -       -       -       3       4       -       - 


                           1.1%        1.2%              1.4%  1.6%     0.5%     2.1%    1.1%                     1.0%     1.4%                                    3.0%    2.6%                 


 


30                            2     -     2     -     -     0     1        2        -       2       -       -        2        -       -       -       -       -       2       1       0       - 


                           0.5%        0.5%              0.5%  0.8%     0.7%             0.5%                     0.7%                                             1.9%    0.9%    0.2%         


 


40                            0     0     -     -     0     -     -        0        -       0       -       -        0        -       -       -       -       0       -       -       -       0 


                           0.1%  0.8%              0.6%                 0.1%             0.1%                     0.1%                                     0.1%                            1.4% 


 


100                           0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       -       -       0 


                           0.1%  0.7%                          0.1%     0.1%             0.1%                     0.1%                                             0.2%                    1.2% 


 


Don't know                    3     0     3     1     -     1     1        3        -       3       -       -        2        1       -       -       1       1       1       2       1       1 


                           0.9%  0.2%  1.0%  1.1%        1.4%  0.8%     1.4%             0.9%                     1.0%     0.8%                    1.2%    0.7%    1.3%    1.2%    0.3%    4.2% 


 


Mean                       5.62  6.04  5.58  4.43  7.00  5.78  5.62     5.53     5.78    5.62       -       -     5.49     6.05       -    1.86    4.42    4.76    8.38    6.37    4.96    6.27 


                                                      d                                                                                               P       P     PQR       U                 


Standard Deviation         5.57  9.16  5.11  4.14  7.34  4.86  5.78     5.90     4.91    5.57                     5.64     5.50            1.03    3.29    3.58    8.29    5.60    4.45   12.34 


Standard Error             0.38  1.44  0.38  0.84  1.29  0.70  0.54     0.43     0.70    0.38                     0.47     0.71            0.37    0.62    0.35    1.02    0.60    0.42    3.63 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                           P4D-Rebase.How many of the CFLs in storage are the spiral or twisty shape?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


0/None                      667    86   581   114    98   183   273      344      323     242     256     169      131      105       -      12      54      75      28     204     417      45 


                          67.1% 75.1% 66.0% 67.5% 72.9% 70.7% 62.9%    62.1%    73.3%   42.4%  100.0%  100.0%    36.0%    55.6%           51.2%   50.8%   31.2%   25.0%   59.4%   71.0%   72.1% 


                                                                                    H               J       J                 M               s      RS                               T         


 


1                            12     3     9     2     2     2     6        6        6      12       -       -        7        2       -       4       0       6       1       2      10       - 


                           1.2%  2.5%  1.0%  1.4%  1.1%  0.7%  1.5%     1.1%     1.4%    2.1%                     2.0%     1.3%           17.1%    0.3%    2.6%    1.2%    0.5%    1.7%         


                                                                                                                                            Qrs                                                 


 


2                            67     2    65    17     5    10    35       45       22      67       -       -       47       19       -       7      17      32       9      20      38       8 


                           6.7%  1.9%  7.3% 10.2%  3.6%  3.9%  8.0%     8.1%     4.9%   11.7%                    12.8%    10.0%           28.3%   16.0%   13.2%    7.6%    5.9%    6.5%   13.3% 


                                          b     f                 f                                                                           s                                                 


 


3                            21     4    17     3     2     6    10       14        7      21       -       -       16        4       -       -       2      16       3      12       8       1 


                           2.1%  3.1%  2.0%  1.5%  1.5%  2.4%  2.3%     2.6%     1.6%    3.7%                     4.4%     2.0%                    2.0%    6.5%    2.6%    3.5%    1.3%    1.9% 


 


4                            62     3    59     8     9    21    25       44       19      62       -       -       50       12       -       -       5      40      13      24      37       2 


                           6.3%  2.7%  6.7%  4.5%  6.8%  8.1%  5.7%     7.9%     4.2%   11.0%                    13.6%     6.1%                    5.2%   16.5%   11.6%    6.9%    6.2%    3.4% 


                                                                                                                     N                                        Q                                 


 


5                            38     1    38    12     2     4    20       18       21      38       -       -       25       12       -       1       9      14      14      20      19       - 


                           3.9%  0.7%  4.3%  7.1%  1.8%  1.6%  4.6%     3.2%     4.7%    6.8%                     6.9%     6.4%            3.4%    8.2%    5.8%   12.1%    5.8%    3.2%         


                                               eF                 f                                                                                                                             


 


6                            28     8    20     4     4     1    18       19        9      28       -       -       21        6       -       -       7      15       6      13      15       - 


                           2.8%  6.7%  2.3%  2.6%  2.8%  0.5%  4.2%     3.4%     1.9%    4.9%                     5.9%     3.1%                    6.5%    6.1%    5.1%    3.7%    2.6%         


                                                                  F                                                                                                                             


 


7                             8     0     8     1     -     5     1        6        1       8       -       -        5        3       -       -       1       3       3       1       5       1 


                           0.8%    *%  0.9%  0.9%        2.0%  0.3%     1.2%     0.3%    1.4%                     1.4%     1.5%                    1.4%    1.2%    2.2%    0.4%    0.9%    2.3% 


                                                            g                                                                                                                                   


 


8                            28     4    25     2     2     8    16       14       14      28       -       -       18        7       -       -       3      19       6      13      13       1 


                           2.8%  3.1%  2.8%  1.2%  1.8%  3.3%  3.6%     2.6%     3.2%    5.0%                     5.1%     3.8%                    2.9%    8.0%    5.2%    3.9%    2.3%    2.3% 


                                                                  d                                                                                           q                                 


 


9                             1     -     1     -     -     0     1        1        -       1       -       -        0        1       -       -       -       1       0       0       1       - 


                           0.1%        0.1%              0.1%  0.1%     0.1%             0.1%                     0.1%     0.3%                            0.2%    0.3%    0.1%    0.1%         


 


10                           19     2    17     1     1     3    15       14        5      19       -       -       13        6       -       -       2       6      10      10       9       - 


                           1.9%  1.6%  1.9%  0.5%  0.5%  1.1%  3.4%     2.5%     1.1%    3.3%                     3.5%     3.2%                    2.3%    2.7%    8.9%    2.8%    1.6%         


                                                                  e                                                                                                                             


 


11                            1     -     1     -     1     -     -        1        -       1       -       -        1        -       -       -       -       -       1       -       1       - 


                           0.1%        0.1%        0.9%                 0.2%             0.2%                     0.3%                                             1.1%            0.2%         


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                           (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                           P4D-Rebase.How many of the CFLs in storage are the spiral or twisty shape?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


12                           19     2    17     1     2     9     7       11        8      19       -       -       14        5       -       -       4       9       5      11       8       - 


                           1.9%  1.8%  1.9%  0.6%  1.3%  3.5%  1.6%     2.0%     1.7%    3.3%                     3.8%     2.6%                    3.5%    3.7%    4.1%    3.2%    1.3%         


 


13                            1     -     1     -     -     1     -        1        -       1       -       -        1        -       -       -       -       1       -       1       -       - 


                           0.1%        0.1%              0.4%           0.2%             0.2%                     0.3%                                     0.4%            0.3%                 


 


14                            2     -     2     -     -     2     -        2        -       2       -       -        2        -       -       -       -       2       -       -       -       2 


                           0.2%        0.2%              0.6%           0.3%             0.3%                     0.5%                                     0.7%                            2.7% 


 


15                            3     0     3     0     1     -     1        2        1       3       -       -        1        2       -       -       0       1       1       2       1       - 


                           0.3%  0.3%  0.3%  0.1%  0.9%        0.3%     0.3%     0.3%    0.5%                     0.4%     0.8%                    0.2%    0.6%    1.2%    0.5%    0.2%         


 


18                            0     -     0     -     -     0     -        0        -       0       -       -        0        -       -       -       -       -       0       -       0       - 


                             *%          *%              0.1%           0.1%             0.1%                     0.1%                                             0.3%            0.1%         


 


20                            6     -     6     3     3     -     1        3        3       6       -       -        4        2       -       -       -       -       5       4       3       - 


                           0.6%        0.7%  1.5%  2.2%        0.2%     0.5%     0.7%    1.1%                     1.1%     0.9%                                    4.2%    1.1%    0.4%         


 


24                            2     -     2     -     2     -     -        2        -       2       -       -        -        2       -       -       -       -       2       -       2       - 


                           0.2%        0.3%        1.8%                 0.4%             0.4%                              1.3%                                    2.1%            0.4%         


 


25                            4     -     4     -     -     1     3        1        3       4       -       -        3        1       -       -       -       -       3       4       -       - 


                           0.4%        0.4%              0.5%  0.6%     0.2%     0.6%    0.7%                     0.7%     0.6%                                    2.3%    1.1%                 


 


30                            2     -     2     -     -     0     1        2        -       2       -       -        2        -       -       -       -       -       2       1       0       - 


                           0.2%        0.2%              0.2%  0.3%     0.3%             0.3%                     0.5%                                             1.5%    0.4%    0.1%         


 


40                            0     0     -     -     0     -     -        0        -       0       -       -        0        -       -       -       -       0       -       -       -       0 


                             *%  0.2%              0.2%                   *%               *%                     0.1%                                     0.1%                            0.4% 


 


100                           0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       -       -       0 


                             *%  0.2%                            *%       *%               *%                     0.1%                                             0.2%                    0.3% 


 


Don't know                    3     0     3     1     -     1     1        3        -       3       -       -        2        1       -       -       1       1       1       2       1       1 


                           0.3%  0.1%  0.4%  0.4%        0.5%  0.3%     0.6%             0.6%                     0.7%     0.4%                    0.7%    0.5%    1.0%    0.5%    0.1%    1.2% 


 


Mean                       2.00  1.65  2.04  1.55  2.19  1.86  2.19     2.30     1.61    3.49    0.00    0.00     3.82     2.88       -    0.91    2.42    3.55    6.60    2.76    1.58    1.70 


                                                                                           KL                                                         P      PQ     PQR       U                 


Standard Deviation         4.27  5.44  4.09  3.23  5.22  3.86  4.52     4.68     3.66    5.17    0.00    0.00     5.34     4.85            1.18    3.28    3.73    8.12    4.85    3.41    6.87 


Standard Error             0.19  0.87  0.19  0.41  0.80  0.33  0.27     0.22     0.31    0.28    0.00    0.00     0.38     0.43            0.31    0.43    0.32    0.93    0.34    0.21    1.13 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                           P4E. How many of the CFLs in storage are shaped like a regular light bulb?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total               67     7    60    10    10    18    29       52       14      67       -       -       49       18       -       -      11      31      18      32      35       - 


 


Unweighted Total             73    23    50    12    12    18    31       62       11      73       -       -       51       22       -       -      11      31      23      39      34       - 


 


0                            13     1    12     0     4     1     7       11        2      13       -       -       10        3       -       -       2       3       8       7       6       - 


                          19.7% 20.4% 19.6%  4.6% 40.8%  6.3% 25.7%    21.2%    14.4%   19.7%                    20.3%    18.2%                   19.1%   10.4%   44.2%   21.5%   18.1%         


                                                     df                                                                                                               R                         


 


1                             3     -     3     1     -     2     1        3        -       3       -       -        3        -       -       -       2       -       1       1       2       - 


                           4.6%        5.1%  6.5%        9.4%  2.5%     5.8%             4.6%                     6.3%                            14.8%            4.1%    4.3%    4.8%         


 


2                            10     3     7     4     0     2     4        3        7      10       -       -        5        5       -       -       1       6       1       6       4       - 


                          15.1% 43.1% 11.8% 40.8%  2.5%  9.9% 13.8%     6.6%    46.3%   15.1%                    11.2%    25.6%                   10.5%   19.4%    5.9%   20.1%   10.5%         


                                    C           e                                   H                                                                                                           


 


3                            12     1    11     1     3     6     2       12        -      12       -       -        7        5       -       -       1       8       1       5       7       - 


                          17.3% 14.7% 17.6%  6.6% 26.3% 35.6%  6.4%    22.0%            17.3%                    14.2%    25.7%                   10.5%   25.1%    6.9%   14.8%   19.6%         


                                                            G                                                                                                                                   


 


4                             7     -     7     1     -     5     1        7        -       7       -       -        4        3       -       -       1       4       -       3       4       - 


                           9.9%       11.1%  6.5%       30.6%  1.8%    12.6%             9.9%                     7.4%    16.7%                    5.7%   13.6%            9.7%   10.1%         


                                                            G                                                                                                                                   


 


5                             5     0     5     -     2     1     2        5        0       5       -       -        5        0       -       -       2       3       0       2       4       - 


                           7.9%  1.9%  8.6%       23.5%  6.8%  5.8%     9.7%     1.4%    7.9%                    10.2%     1.9%                   21.3%    8.7%    1.1%    4.9%   10.7%         


                                                                                                                                                      s                                         


 


6                             4     0     4     3     -     -     1        4        0       4       -       -        4        -       -       -       -       3       1       2       3       - 


                           6.5%  4.9%  6.7% 35.0%              3.0%     8.1%     1.0%    6.5%                     9.0%                                    11.4%    4.9%    5.1%    7.8%         


                                                g                                                                                                                                               


 


7                             3     0     3     -     -     0     3        3        -       3       -       -        2        1       -       -       2       1       0       1       2       - 


                           4.1%  3.0%  4.3%              1.2%  8.9%     5.3%             4.1%                     4.6%     2.8%                   18.0%    1.6%    1.2%    1.6%    6.5%         


 


8                             2     0     1     -     0     -     1        2        -       2       -       -        -        2       -       -       -       0       -       1       0       - 


                           2.4%  4.5%  2.2%        3.0%        4.6%     3.1%             2.4%                              9.0%                            1.0%            4.1%    0.9%         


 


9                             0     0     -     -     0     -     -        0        -       0       -       -        0        -       -       -       -       -       0       0       -       - 


                           0.3%  2.8%              1.9%                 0.4%             0.3%                     0.4%                                             1.1%    0.6%                 


 


10                            8     0     8     -     0     -     8        3        5       8       -       -        8        -       -       -       -       3       5       4       4       - 


                          12.0%  4.7% 12.9%        1.9%       27.4%     5.3%    37.0%   12.0%                    16.5%                                     8.6%   30.5%   13.1%   11.1%         


                                                                  e                 h                                                                                 r                         


 


Mean                       3.77  2.98  3.86  3.44  2.62  3.01  4.76     3.50     4.75    3.77       -       -     4.06     2.96       -       -    3.23    3.87    3.95    3.64    3.88       - 


                                                                 ef                                                                                                                             


Standard Deviation         3.15  3.00  3.18  2.14  2.76  1.39  4.06     2.77     4.27    3.15                     3.40     2.27                    2.60    2.62    4.53    3.31    3.05         


Standard Error             0.47  1.00  0.51  0.81  0.99  0.40  0.93     0.44     1.60    0.47                     0.60     0.61                    0.94    0.61    1.17    0.66    0.66         


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                       P4E-Rebase. How many of the CFLs in storage are shaped like a regular light bulb?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


0/None                      942   109   832   159   128   242   412      512      429     516     256     169      326      174       -      23      97     214     103     319     560      63 


                          94.6% 95.2% 94.6% 94.4% 95.5% 93.6% 95.1%    92.5%    97.2%   90.6%  100.0%  100.0%    89.4%    92.2%          100.0%   91.4%   88.7%   91.3%   92.8%   95.1%  100.0% 


                                                                                    H               J       J                               QRS                                              TU 


 


1                             3     -     3     1     -     2     1        3        -       3       -       -        3        -       -       -       2       -       1       1       2       - 


                           0.3%        0.3%  0.4%        0.6%  0.2%     0.6%             0.5%                     0.8%                             1.6%            0.6%    0.4%    0.3%         


 


2                            10     3     7     4     0     2     4        3        7      10       -       -        5        5       -       -       1       6       1       6       4       - 


                           1.0%  2.6%  0.8%  2.4%  0.2%  0.7%  0.9%     0.6%     1.5%    1.8%                     1.5%     2.4%                    1.1%    2.5%    0.9%    1.8%    0.6%         


 


3                            12     1    11     1     3     6     2       12        -      12       -       -        7        5       -       -       1       8       1       5       7       - 


                           1.2%  0.9%  1.2%  0.4%  2.0%  2.4%  0.4%     2.1%             2.0%                     1.9%     2.5%                    1.1%    3.2%    1.1%    1.4%    1.2%         


 


4                             7     -     7     1     -     5     1        7        -       7       -       -        4        3       -       -       1       4       -       3       4       - 


                           0.7%        0.8%  0.4%        2.1%  0.1%     1.2%             1.2%                     1.0%     1.6%                    0.6%    1.7%            0.9%    0.6%         


                                                            g                                                                                                                                   


 


5                             5     0     5     -     2     1     2        5        0       5       -       -        5        0       -       -       2       3       0       2       4       - 


                           0.5%  0.1%  0.6%        1.8%  0.5%  0.4%     0.9%       *%    0.9%                     1.4%     0.2%                    2.3%    1.1%    0.2%    0.5%    0.6%         


 


6                             4     0     4     3     -     -     1        4        0       4       -       -        4        -       -       -       -       3       1       2       3       - 


                           0.4%  0.3%  0.5%  2.1%              0.2%     0.8%       *%    0.8%                     1.2%                                     1.4%    0.8%    0.5%    0.5%         


 


7                             3     0     3     -     -     0     3        3        -       3       -       -        2        1       -       -       2       1       0       1       2       - 


                           0.3%  0.2%  0.3%              0.1%  0.6%     0.5%             0.5%                     0.6%     0.3%                    1.9%    0.2%    0.2%    0.1%    0.4%         


 


8                             2     0     1     -     0     -     1        2        -       2       -       -        -        2       -       -       -       0       -       1       0       - 


                           0.2%  0.3%  0.1%        0.2%        0.3%     0.3%             0.3%                              0.9%                            0.1%            0.4%    0.1%         


 


9                             0     0     -     -     0     -     -        0        -       0       -       -        0        -       -       -       -       -       0       0       -       - 


                             *%  0.2%              0.1%                   *%               *%                     0.1%                                             0.2%    0.1%                 


 


10                            8     0     8     -     0     -     8        3        5       8       -       -        8        -       -       -       -       3       5       4       4       - 


                           0.8%  0.3%  0.9%        0.1%        1.8%     0.5%     1.2%    1.4%                     2.2%                                     1.1%    4.8%    1.2%    0.7%         


 


Mean                       0.25  0.18  0.26  0.20  0.20  0.21  0.31     0.33     0.15    0.44    0.00    0.00     0.54     0.28       -    0.00    0.35    0.49    0.62    0.34    0.23    0.00 


                                                                           i               KL                                                                                 V       V         


Standard Deviation         1.24  0.99  1.27  0.95  1.01  0.84  1.57     1.33     1.12    1.62    0.00    0.00     1.85     1.11            0.00    1.29    1.58    2.26    1.45    1.18    0.00 


Standard Error             0.06  0.16  0.06  0.12  0.15  0.07  0.09     0.06     0.09    0.09    0.00    0.00     0.13     0.10            0.00    0.17    0.13    0.26    0.10    0.07    0.00 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                            P5A. Have you had any CFLs that you installed but later removed and did not use elsewhere in your home?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              570    53   516    83    75   145   266      346      224     570       -       -      365      188       -      23     106     242     113     239     305      25 


 


Unweighted Total            590   169   421    95    83   149   263      467      123     590       -       -      359      212       -      20     110     242     130     249     316      25 


 


Yes                         135     9   126    14    19    36    67       88       47     135       -       -       55       78       -       1      26      45      20      86      47       2 


                          23.8% 16.8% 24.5% 16.5% 24.7% 24.7% 25.2%    25.5%    21.0%   23.8%                    15.0%    41.2%            3.1%   24.1%   18.7%   17.9%   36.0%   15.3%    8.9% 


                                                                                                                              M                       P       P       P      UV                 


 


No                          425    44   382    67    57   107   195      249      177     425       -       -      308      107       -      23      81     192      89     149     255      21 


                          74.7% 81.7% 74.0% 80.7% 75.3% 73.8% 73.1%    71.9%    79.0%   74.7%                    84.4%    57.0%           96.9%   75.9%   79.4%   79.3%   62.2%   83.8%   83.0% 


                                                                                                                     N                      QRS                                       T       t 


 


Don't know                    7     1     6     2     -     2     2        7        -       7       -       -        2        3       -       -       -       5       1       4       3       - 


                           1.2%  1.5%  1.2%  2.7%        1.5%  0.9%     2.0%             1.2%                     0.6%     1.8%                            1.9%    1.0%    1.8%    0.9%         


 


Refused                       2     -     2     -     -     -     2        2        -       2       -       -        -        -       -       -       -       -       2       -       -       2 


                           0.4%        0.4%                    0.8%     0.6%             0.4%                                                                      1.8%                    8.2% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                               P5B. How many CFLs did you remove?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              134     9   125    14    19    36    66       87       47     134       -       -       55       76       -       1      26      45      20      86      46       2 


 


Unweighted Total            149    39   110    24    20    35    70      125       24     149       -       -       67       77       -       1      27      49      28      90      55       4 


 


1                            11     1    10     1     -     2     8       11        -      11       -       -        6        5       -       -       1       7       0       4       6       0 


                           8.2%  9.3%  8.1%  8.8%        5.1% 12.1%    12.6%             8.2%                    10.6%     6.1%                    3.9%   15.7%    0.9%    5.0%   14.2%    9.6% 


                                                                                                                                                              s                                 


 


2                            25     2    23     3     7     7     8       18        7      25       -       -       11       14       -       1       3       9       4      12      12       1 


                          19.0% 22.8% 18.7% 24.7% 38.8% 19.8% 11.7%    20.6%    15.9%   19.0%                    19.3%    18.6%          100.0%   11.0%   20.1%   20.8%   13.8%   26.9%   53.7% 


                                                      g                                                                                     QRS                                                 


 


3                            20     1    20     4     -     6    10       15        5      20       -       -        7       13       -       -       3       8       2      13       7       0 


                          15.2%  8.4% 15.7% 31.3%       17.0% 15.1%    17.3%    11.2%   15.2%                    12.0%    17.2%                   11.0%   17.1%   11.9%   15.1%   15.5%    9.4% 


 


4                            17     2    15     1     2     4    10       11        6      17       -       -        9        7       -       -       2       9       4      10       7       - 


                          12.7% 25.3% 11.7%  7.6%  9.3% 10.7% 15.7%    12.3%    13.3%   12.7%                    17.4%     9.8%                    9.6%   20.3%   18.0%   11.5%   15.4%         


                                    c                                                                                                                                                           


 


5                            13     0    13     -     2     3     7        4        8      13       -       -        3       10       -       -       3       3       2      10       3       - 


                           9.4%  1.7% 10.0%       13.0%  8.7% 10.8%     5.1%    17.5%    9.4%                     4.8%    13.1%                   10.3%    7.4%   12.0%   11.3%    6.4%         


                                          B                                         h                                         m                                                                 


 


6                            11     2     9     1     2     4     4        7        4      11       -       -        7        4       -       -       5       3       1       9       2       1 


                           8.2% 27.0%  6.9%  9.2%  9.6% 11.8%  5.7%     7.8%     9.1%    8.2%                    12.7%     5.4%                   17.8%    5.7%    4.9%   10.3%    3.4%   27.3% 


                                    C                                                                                                                                                           


 


7                             1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       1       -       -       1       - 


                           0.7%        0.7%                    1.4%     1.0%             0.7%                     1.6%                                     2.0%                    2.0%         


 


8                             4     0     3     -     -     1     3        2        1       4       -       -        4        0       -       -       0       1       2       4       -       - 


                           2.8%  3.2%  2.8%              3.1%  4.1%     2.8%     2.8%    2.8%                     6.6%     0.2%                    0.6%    3.2%   10.8%    4.4%                 


 


9                             1     -     1     -     -     -     1        1        1       1       -       -        1        1       -       -       1       -       -       1       -       - 


                           0.9%        1.0%                    1.9%     0.8%     1.1%    0.9%                     1.3%     0.7%                    2.8%                    1.4%                 


 


10                            5     -     5     -     -     2     3        5        -       5       -       -        1        4       -       -       2       1       1       4       1       - 


                           3.9%        4.2%              6.8%  4.2%     6.0%             3.9%                     1.3%     5.9%                    7.6%    2.7%    6.5%    5.2%    1.6%         


 


12                            2     -     2     -     2     -     1        1        2       2       -       -        -        2       -       -       -       1       -       2       -       - 


                           1.5%        1.6%        8.1%        0.8%     0.6%     3.2%    1.5%                              2.6%                            1.1%            2.3%                 


 


15                            2     -     2     -     -     0     1        0        1       2       -       -        -        2       -       -       -       -       1       1       0       - 


                           1.3%        1.4%              1.2%  2.0%     0.5%     2.8%    1.3%                              2.3%                                    6.5%    1.5%    0.9%         


 


20                            3     -     3     -     2     -     2        2        2       3       -       -        -        3       -       -       1       -       -       3       1       - 


                           2.5%        2.7%        8.1%        2.8%     2.1%     3.2%    2.5%                              4.4%                    2.0%                    3.3%    1.1%         


 


24                            1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       1       -       -       1       -       - 


                           0.4%        0.4%                    0.8%     0.6%             0.4%                              0.7%                    2.0%                    0.6%                 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                              (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                               P5B. How many CFLs did you remove?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


25                            5     0     4     -     -     3     1        0        4       5       -       -        5        -       -       -       3       1       0       5       -       - 


                           3.4%  2.4%  3.5%              9.2%  2.0%     0.2%     9.3%    3.4%                     8.4%                            12.0%    2.9%    1.1%    5.3%                 


 


40                            3     -     3     -     -     -     3        3        -       3       -       -        -        3       -       -       -       -       1       3       -       - 


                           2.0%        2.1%                    4.0%     3.0%             2.0%                              3.4%                                    6.5%    3.0%                 


 


50                            1     -     1     -     -     1     -        1        -       1       -       -        -        1       -       -       -       -       -       1       -       - 


                           0.9%        1.0%              3.4%           1.4%             0.9%                              1.6%                                            1.4%                 


 


52                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       -       1       -       - 


                           1.0%        1.1%                    2.0%     1.5%             1.0%                     2.4%                                                     1.5%                 


 


Don't know                    8     -     8     3     2     1     2        3        5       8       -       -        1        6       -       -       2       1       -       3       6       - 


                           6.1%        6.6% 18.4% 13.0%  3.4%  3.1%     3.7%    10.5%    6.1%                     1.3%     8.2%                    9.4%    1.6%            2.9%   12.5%         


                                               FG                                                                             M                                                       T         


 


Mean                       7.14  4.37  7.35  2.91  5.71  7.88  7.83     6.96     7.49    7.14       -       -     6.91     7.45       -    2.00    8.28    4.21    7.78    9.04    3.37    3.09 


                                          B           d     D     D                                                                                   R                       U                 


Standard Deviation         9.71  3.94  9.99  1.42  5.58 10.53 10.74    10.77     7.24    9.71                     9.58     9.96            0.00    7.95    4.33    9.65   11.28    2.89    2.47 


Standard Error             1.03  0.75  1.14  0.42  1.67  2.25  1.60     1.18     1.68    1.03                     1.51     1.47            0.00    2.20    0.75    2.43    1.51    0.52    1.53 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                           P5B-Rebase. How many CFLs did you remove?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              994   115   879   169   134   259   432      553      441     568     256     169      365      187       -      23     106     241     113     344     587      63 


 


Unweighted Total            993   312   681   169   134   259   431      770      223     588     253     152      359      210       -      20     110     241     130     369     560      64 


 


1                            11     1    10     1     -     2     8       11        -      11       -       -        6        5       -       -       1       7       0       4       6       0 


                           1.1%  0.7%  1.2%  0.7%        0.7%  1.8%     2.0%             1.9%                     1.6%     2.5%                    1.0%    2.9%    0.2%    1.3%    1.1%    0.3% 


 


2                            25     2    23     3     7     7     8       18        7      25       -       -       11       14       -       1       3       9       4      12      12       1 


                           2.6%  1.8%  2.7%  2.0%  5.4%  2.7%  1.8%     3.2%     1.7%    4.5%                     2.9%     7.6%            3.1%    2.6%    3.7%    3.7%    3.5%    2.1%    1.9% 


                                                                                                                              m                                                                 


 


3                            20     1    20     4     -     6    10       15        5      20       -       -        7       13       -       -       3       8       2      13       7       0 


                           2.0%  0.7%  2.2%  2.5%        2.3%  2.3%     2.7%     1.2%    3.6%                     1.8%     7.0%                    2.6%    3.2%    2.1%    3.8%    1.2%    0.3% 


                                                                                                                              M                                               u                 


 


4                            17     2    15     1     2     4    10       11        6      17       -       -        9        7       -       -       2       9       4      10       7       - 


                           1.7%  2.0%  1.7%  0.6%  1.3%  1.5%  2.4%     1.9%     1.4%    3.0%                     2.6%     4.0%                    2.3%    3.8%    3.2%    2.9%    1.2%         


 


5                            13     0    13     -     2     3     7        4        8      13       -       -        3       10       -       -       3       3       2      10       3       - 


                           1.3%  0.1%  1.4%        1.8%  1.2%  1.6%     0.8%     1.9%    2.2%                     0.7%     5.4%                    2.5%    1.4%    2.1%    2.8%    0.5%         


                                                                                                                              M                                               U                 


 


6                            11     2     9     1     2     4     4        7        4      11       -       -        7        4       -       -       5       3       1       9       2       1 


                           1.1%  2.1%  1.0%  0.7%  1.3%  1.6%  0.9%     1.2%     1.0%    1.9%                     1.9%     2.2%                    4.3%    1.1%    0.9%    2.6%    0.3%    1.0% 


                                                                                                                                                                              u                 


 


7                             1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       1       -       -       1       - 


                           0.1%        0.1%                    0.2%     0.2%             0.2%                     0.2%                                     0.4%                    0.2%         


 


8                             4     0     3     -     -     1     3        2        1       4       -       -        4        0       -       -       0       1       2       4       -       - 


                           0.4%  0.2%  0.4%              0.4%  0.6%     0.4%     0.3%    0.7%                     1.0%     0.1%                    0.1%    0.6%    1.9%    1.1%                 


 


9                             1     -     1     -     -     -     1        1        1       1       -       -        1        1       -       -       1       -       -       1       -       - 


                           0.1%        0.1%                    0.3%     0.1%     0.1%    0.2%                     0.2%     0.3%                    0.7%                    0.4%                 


 


10                            5     -     5     -     -     2     3        5        -       5       -       -        1        4       -       -       2       1       1       4       1       - 


                           0.5%        0.6%              0.9%  0.6%     0.9%             0.9%                     0.2%     2.4%                    1.8%    0.5%    1.2%    1.3%    0.1%         


                                                                                                                              m                                                                 


 


12                            2     -     2     -     2     -     1        1        2       2       -       -        -        2       -       -       -       1       -       2       -       - 


                           0.2%        0.2%        1.1%        0.1%     0.1%     0.3%    0.4%                              1.1%                            0.2%            0.6%                 


 


15                            2     -     2     -     -     0     1        0        1       2       -       -        -        2       -       -       -       -       1       1       0       - 


                           0.2%        0.2%              0.2%  0.3%     0.1%     0.3%    0.3%                              0.9%                                    1.2%    0.4%    0.1%         


 


20                            3     -     3     -     2     -     2        2        2       3       -       -        -        3       -       -       1       -       -       3       1       - 


                           0.3%        0.4%        1.1%        0.4%     0.3%     0.3%    0.6%                              1.8%                    0.5%                    0.8%    0.1%         


 


24                            1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       1       -       -       1       -       - 


                           0.1%        0.1%                    0.1%     0.1%             0.1%                              0.3%                    0.5%                    0.1%                 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                           (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                           P5B-Rebase. How many CFLs did you remove?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


25                            5     0     4     -     -     3     1        0        4       5       -       -        5        -       -       -       3       1       0       5       -       - 


                           0.5%  0.2%  0.5%              1.3%  0.3%       *%     1.0%    0.8%                     1.3%                             2.9%    0.5%    0.2%    1.3%                 


                                                                                                                                                     rs                                         


 


40                            3     -     3     -     -     -     3        3        -       3       -       -        -        3       -       -       -       -       1       3       -       - 


                           0.3%        0.3%                    0.6%     0.5%             0.5%                              1.4%                                    1.2%    0.8%                 


 


50                            1     -     1     -     -     1     -        1        -       1       -       -        -        1       -       -       -       -       -       1       -       - 


                           0.1%        0.1%              0.5%           0.2%             0.2%                              0.7%                                            0.4%                 


 


52                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       -       1       -       - 


                           0.1%        0.1%                    0.3%     0.2%             0.2%                     0.4%                                                     0.4%                 


 


None                        860   106   754   155   115   223   366      466      394     434     256     169      310      111       -      23      81     196      93     258     541      61 


                          86.5% 92.2% 85.8% 91.9% 86.2% 86.1% 84.7%    84.3%    89.3%   76.4%  100.0%  100.0%    85.0%    59.2%           96.9%   75.9%   81.5%   82.1%   74.9%   92.2%   96.5% 


                                                                                                    J       J        N                      QRS                                       T       T 


 


Don't know                    8     -     8     3     2     1     2        3        5       8       -       -        1        6       -       -       2       1       -       3       6       - 


                           0.8%        0.9%  1.5%  1.8%  0.5%  0.5%     0.6%     1.1%    1.4%                     0.2%     3.3%                    2.3%    0.3%            0.7%    1.0%         


                                                                                                                              M                                                                 


 


Mean                       0.91  0.34  0.99  0.20  0.70  1.06  1.16     1.06     0.72    1.60    0.00    0.00     1.02     2.89       -    0.06    1.85    0.77    1.39    2.22    0.23    0.11 


                                          b                 D     D                        KL                                 M                      Pr       P       P      UV                 


Standard Deviation         4.20  1.57  4.42  0.81  2.67  4.67  4.97     4.88     3.14    5.47    0.00    0.00     4.40     7.17            0.35    5.07    2.45    4.99    6.79    1.13    0.67 


Standard Error             0.19  0.25  0.21  0.10  0.41  0.40  0.30     0.23     0.27    0.30    0.00    0.00     0.31     0.65            0.09    0.66    0.21    0.56    0.48    0.07    0.11 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                              P5C. How many of the CFLs you removed were spiral or twisty shaped?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              126     9   117    11    16    35    64       84       42     126       -       -       54       70       -       1      23      44      20      84      40       2 


 


Unweighted Total            144    39   105    23    19    34    68      122       22     144       -       -       66       74       -       1      26      48      28      89      51       4 


 


0                            13     1    13     1     1     3     9       11        3      13       -       -        5        9       -       -       3       5       3      12       1       1 


                          10.6%  9.2% 10.8%  6.9%  3.8%  8.6% 14.2%    12.9%     6.3%   10.6%                     8.6%    12.5%                   14.5%   10.8%   14.1%   14.4%    1.9%   27.3% 


                                                                                                                                                                              U                 


 


1                            10     1     9     1     -     2     7       10        -      10       -       -        5        4       -       -       1       7       0       3       6       0 


                           7.9%  9.3%  7.8% 10.7%        4.3% 11.3%    11.9%             7.9%                     9.4%     6.2%                    4.3%   16.0%    0.9%    3.9%   16.2%    9.6% 


                                                                                                                                                              s                                 


 


2                            25     2    23     3     7     6     9       16        9      25       -       -       11       13       -       1       3       9       4      12      12       1 


                          19.9% 22.8% 19.7% 23.4% 44.7% 17.0% 14.7%    19.5%    20.9%   19.9%                    20.4%    19.2%          100.0%   12.1%   20.7%   20.8%   14.8%   28.9%   53.7% 


                                                      g                                                                                     QRS                                                 


 


3                            19     1    18     5     -     6     8       15        4      19       -       -        7       11       -       -       1       7       3      10       9       0 


                          15.1%  8.4% 15.6% 44.2%       17.6% 12.5%    18.1%     9.2%   15.1%                    13.4%    15.9%                    3.5%   15.7%   14.4%   11.9%   22.1%    9.4% 


                                               fG                                                                                                                                               


 


4                            15     2    12     1     2     3     9       10        5      15       -       -        8        6       -       -       3       7       4      10       5       - 


                          11.8% 27.0% 10.6%  9.3% 10.7%  7.9% 14.5%    11.6%    12.0%   11.8%                    15.7%     9.0%                   11.2%   16.4%   21.7%   11.4%   13.2%         


                                    c                                                                                                                                                           


 


5                            15     0    15     -     2     3    10        6       10      15       -       -        4       11       -       -       3       4       4      12       3       - 


                          12.1%  1.7% 12.9%       15.0%  9.0% 15.1%     6.7%    22.7%   12.1%                     8.3%    15.3%                   11.4%    8.7%   18.6%   14.1%    8.7%         


                                          B                                         h                                                                                                           


 


6                             7     2     6     1     1     4     1        4        3       7       -       -        5        2       -       -       4       1       0       6       2       - 


                           5.9% 20.2%  4.8%  5.5%  7.3% 12.2%  2.3%     5.4%     7.1%    5.9%                     9.5%     3.3%                   16.9%    1.7%    2.4%    7.1%    3.9%         


                                    C                                                                                                                 r                                         


 


7                             0     -     0     -     -     -     0        0        -       0       -       -        0        -       -       -       -       0       -       -       0       - 


                           0.3%        0.3%                    0.6%     0.5%             0.3%                     0.7%                                     0.9%                    1.0%         


 


8                             1     0     1     -     -     1     0        1        -       1       -       -        1        -       -       -       -       1       0       1       -       - 


                           0.9%  1.5%  0.8%              2.7%  0.2%     1.3%             0.9%                     2.0%                                     2.2%    0.7%    1.3%                 


 


9                             1     -     1     -     -     -     1        -        1       1       -       -        -        1       -       -       -       -       -       1       -       - 


                           0.4%        0.4%                    0.8%              1.2%    0.4%                              0.7%                                            0.6%                 


 


10                            3     -     3     -     -     2     1        3        -       3       -       -        1        2       -       -       2       1       -       2       1       - 


                           2.5%        2.7%              7.0%  1.1%     3.8%             2.5%                     1.4%     3.5%                    8.4%    2.8%            2.9%    1.8%         


 


12                            2     -     2     -     2     -     1        1        2       2       -       -        -        2       -       -       -       1       -       2       -       - 


                           1.6%        1.7%        9.3%        0.8%     0.6%     3.6%    1.6%                              2.9%                            1.1%            2.4%                 


 


15                            2     -     2     -     -     0     1        0        1       2       -       -        -        2       -       -       -       -       1       1       0       - 


                           1.4%        1.5%              1.2%  2.1%     0.5%     3.1%    1.4%                              2.5%                                    6.5%    1.6%    1.0%         


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                              (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                              P5C. How many of the CFLs you removed were spiral or twisty shaped?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


20                            5     -     5     -     2     -     3        2        3       5       -       -        1        3       -       -       1       1       -       4       1       - 


                           3.7%        4.0%        9.3%        4.9%     2.2%     6.7%    3.7%                     2.4%     4.7%                    2.2%    3.0%            4.9%    1.3%         


 


24                            1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       1       -       -       1       -       - 


                           0.4%        0.4%                    0.8%     0.6%             0.4%                              0.7%                    2.2%                    0.6%                 


 


25                            3     -     3     -     -     3     -        -        3       3       -       -        3        -       -       -       3       -       -       3       -       - 


                           2.4%        2.6%              8.9%                    7.3%    2.4%                     5.7%                            13.3%                    3.7%                 


 


30                            1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       -       -       -       1       -       - 


                           1.0%        1.1%                    2.1%     1.6%             1.0%                              1.9%                                            1.6%                 


 


50                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       -       1       -       - 


                           1.0%        1.1%                    2.1%     1.6%             1.0%                     2.4%                                                     1.6%                 


 


Don't know                    1     -     1     -     -     1     -        1        -       1       -       -        -        1       -       -       -       -       -       1       -       - 


                           1.0%        1.0%              3.5%           1.5%             1.0%                              1.7%                                            1.5%                 


 


Mean                       5.47  3.30  5.64  2.60  5.48  5.94  5.72     4.74     6.90    5.47       -       -     6.00     5.15       -    2.00    7.54    3.48    3.83    6.65    3.26    1.45 


                                          B           d     D     D                                                                                  Rs                       U                 


Standard Deviation         7.58  2.09  7.83  1.37  5.69  6.79  8.91     7.74     7.14    7.58                     9.23     6.13            0.00    8.39    3.77    3.49    8.88    2.89    1.34 


Standard Error             0.81  0.40  0.90  0.41  1.70  1.48  1.33     0.85     1.66    0.81                     1.46     0.91            0.00    2.33    0.65    0.88    1.20    0.52    0.82 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                           P5C-Rebase. How many of the CFLs you removed were spiral or twisty shaped?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


0/None                      883   107   776   159   118   227   378      481      402     457     256     169      315      127       -      23      86     202      95     272     549      61 


                          88.7% 92.9% 88.2% 93.9% 88.4% 87.8% 87.3%    86.8%    91.0%   80.3%  100.0%  100.0%    86.5%    67.4%           96.9%   81.3%   83.8%   84.7%   79.1%   93.3%   97.4% 


                                                                                                    J       J        N                      QRs                                       T       T 


 


1                            10     1     9     1     -     2     7       10        -      10       -       -        5        4       -       -       1       7       0       3       6       0 


                           1.0%  0.7%  1.0%  0.7%        0.6%  1.7%     1.8%             1.7%                     1.4%     2.3%                    1.0%    2.9%    0.2%    0.9%    1.1%    0.3% 


 


2                            25     2    23     3     7     6     9       16        9      25       -       -       11       13       -       1       3       9       4      12      12       1 


                           2.5%  1.8%  2.6%  1.5%  5.4%  2.3%  2.2%     2.9%     2.0%    4.4%                     3.0%     7.1%            3.1%    2.6%    3.8%    3.7%    3.6%    2.0%    1.9% 


 


3                            19     1    18     5     -     6     8       15        4      19       -       -        7       11       -       -       1       7       3      10       9       0 


                           1.9%  0.7%  2.1%  2.9%        2.3%  1.8%     2.7%     0.9%    3.3%                     2.0%     5.9%                    0.8%    2.9%    2.6%    2.9%    1.5%    0.3% 


                                                                           i                                                  m                                                                 


 


4                            15     2    12     1     2     3     9       10        5      15       -       -        8        6       -       -       3       7       4      10       5       - 


                           1.5%  2.1%  1.4%  0.6%  1.3%  1.1%  2.1%     1.8%     1.1%    2.6%                     2.3%     3.3%                    2.4%    3.0%    3.9%    2.8%    0.9%         


 


5                            15     0    15     -     2     3    10        6       10      15       -       -        4       11       -       -       3       4       4      12       3       - 


                           1.5%  0.1%  1.7%        1.8%  1.2%  2.2%     1.0%     2.2%    2.7%                     1.2%     5.7%                    2.5%    1.6%    3.3%    3.4%    0.6%         


                                                                                                                              M                                               U                 


 


6                             7     2     6     1     1     4     1        4        3       7       -       -        5        2       -       -       4       1       0       6       2       - 


                           0.8%  1.6%  0.6%  0.4%  0.9%  1.6%  0.3%     0.8%     0.7%    1.3%                     1.4%     1.2%                    3.7%    0.3%    0.4%    1.7%    0.3%         


 


7                             0     -     0     -     -     -     0        0        -       0       -       -        0        -       -       -       -       0       -       -       0       - 


                             *%          *%                    0.1%     0.1%             0.1%                     0.1%                                     0.2%                    0.1%         


 


8                             1     0     1     -     -     1     0        1        -       1       -       -        1        -       -       -       -       1       0       1       -       - 


                           0.1%  0.1%  0.1%              0.4%    *%     0.2%             0.2%                     0.3%                                     0.4%    0.1%    0.3%                 


 


9                             1     -     1     -     -     -     1        -        1       1       -       -        -        1       -       -       -       -       -       1       -       - 


                           0.1%        0.1%                    0.1%              0.1%    0.1%                              0.3%                                            0.1%                 


 


10                            3     -     3     -     -     2     1        3        -       3       -       -        1        2       -       -       2       1       -       2       1       - 


                           0.3%        0.4%              0.9%  0.2%     0.6%             0.6%                     0.2%     1.3%                    1.8%    0.5%            0.7%    0.1%         


 


12                            2     -     2     -     2     -     1        1        2       2       -       -        -        2       -       -       -       1       -       2       -       - 


                           0.2%        0.2%        1.1%        0.1%     0.1%     0.3%    0.4%                              1.1%                            0.2%            0.6%                 


 


15                            2     -     2     -     -     0     1        0        1       2       -       -        -        2       -       -       -       -       1       1       0       - 


                           0.2%        0.2%              0.2%  0.3%     0.1%     0.3%    0.3%                              0.9%                                    1.2%    0.4%    0.1%         


 


20                            5     -     5     -     2     -     3        2        3       5       -       -        1        3       -       -       1       1       -       4       1       - 


                           0.5%        0.5%        1.1%        0.7%     0.3%     0.6%    0.8%                     0.4%     1.8%                    0.5%    0.5%            1.2%    0.1%         


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                           (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                           P5C-Rebase. How many of the CFLs you removed were spiral or twisty shaped?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


24                            1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       1       -       -       1       -       - 


                           0.1%        0.1%                    0.1%     0.1%             0.1%                              0.3%                    0.5%                    0.1%                 


 


25                            3     -     3     -     -     3     -        -        3       3       -       -        3        -       -       -       3       -       -       3       -       - 


                           0.3%        0.4%              1.2%                    0.7%    0.5%                     0.8%                             2.9%                    0.9%                 


 


30                            1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       -       -       -       1       -       - 


                           0.1%        0.1%                    0.3%     0.2%             0.2%                              0.7%                                            0.4%                 


 


50                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       -       1       -       - 


                           0.1%        0.1%                    0.3%     0.2%             0.2%                     0.4%                                                     0.4%                 


 


Don't know                    1     -     1     -     -     1     -        1        -       1       -       -        -        1       -       -       -       -       -       1       -       - 


                           0.1%        0.1%              0.5%           0.2%             0.2%                              0.6%                                            0.4%                 


 


Mean                       0.69  0.26  0.74  0.17  0.66  0.77  0.84     0.71     0.66    1.20    0.00    0.00     0.89     1.90       -    0.06    1.65    0.63    0.68    1.60    0.22    0.05 


                                          b                 D     D                        KL                                 M                     Prs       P       P      UV                 


Standard Deviation         3.23  1.05  3.41  0.73  2.63  3.14  3.96     3.42     2.98    4.20    0.00    0.00     4.12     4.46            0.35    4.97    2.08    2.06    5.19    1.11    0.33 


Standard Error             0.15  0.17  0.16  0.09  0.40  0.27  0.24     0.16     0.25    0.23    0.00    0.00     0.29     0.40            0.09    0.64    0.18    0.23    0.36    0.07    0.05 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                          P5E. How many of the CFLs you removed were shaped like regular light bulbs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total               25     1    24     1     1     4    19       18        8      25       -       -       14       12       -       -       4       8       5      22       3       1 


 


Unweighted Total             28     3    25     2     1     6    19       23        5      28       -       -       16       12       -       -       4       9       6      23       4       1 


 


0                             6     -     6     1     -     2     4        6        -       6       -       -        4        2       -       -       1       2       -       5       2       - 


                          25.6%       26.6% 54.1%       35.5% 22.0%    36.9%            25.6%                    29.7%    20.7%                   17.5%   26.7%           21.6%   59.7%         


 


1                             3     -     3     -     -     1     1        -        3       3       -       -        3        -       -       -       -       1       -       1       1       - 


                          10.0%       10.4%             28.0%  6.9%             32.5%   10.0%                    18.5%                                    15.6%            6.1%   40.3%         


 


2                             1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       -       1       -       - 


                           5.2%        5.4%                    6.9%     7.5%             5.2%                     9.6%                                                     6.1%                 


 


3                             8     -     8     1     -     1     6        4        4       8       -       -        3        5       -       -       3       1       3       8       -       - 


                          30.1%       31.3% 45.9%       28.0% 30.4%    21.0%    50.7%   30.1%                    22.1%    39.6%                   78.9%   14.5%   58.1%   35.2%                 


                                                                                                                                                      r               r                         


 


4                             1     0     1     -     -     0     1        1        -       1       -       -        -        1       -       -       0       1       -       1       -       - 


                           5.8% 15.4%  5.4%              3.5%  6.9%     8.3%             5.8%                             12.6%                    3.6%   15.6%            6.7%                 


 


5                             3     1     2     -     1     -     2        1        1       3       -       -        1        1       -       -       -       1       -       2       -       1 


                          10.5% 62.6%  8.4%        100%       10.8%     7.6%    16.9%   10.5%                     9.6%    11.5%                           15.6%            9.4%          100.0% 


                                    c                 G                                                                                                                                       T 


 


6                             1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       -       1       -       1       -       - 


                           2.0%        2.1%                    2.7%     2.9%             2.0%                              4.3%                            6.0%            2.3%                 


 


8                             1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       1       -       1       -       - 


                           2.0%        2.1%                    2.7%     2.9%             2.0%                     3.7%                                     6.0%            2.3%                 


 


25                            0     0     -     -     -     0     -        0        -       0       -       -        0        -       -       -       -       -       0       0       -       - 


                           0.8% 21.9%                    4.9%           1.2%             0.8%                     1.6%                                             4.0%    1.0%                 


 


40                            1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       -       -       1       1       -       - 


                           5.2%        5.4%                    6.9%     7.5%             5.2%                             11.3%                                   24.4%    6.1%                 


 


Don't know                    1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       1       1       -       - 


                           2.9%        3.0%                    3.8%     4.1%             2.9%                     5.3%                                            13.5%    3.4%                 


 


Mean                       4.56  9.23  4.36  1.38  5.00  2.49  5.28     5.42     2.69    4.56       -       -     2.32     7.05       -       -    2.51    2.83   14.44    5.14    0.40    5.00 


                                                                                                                                                                              u                 


Standard Deviation         9.07 49.47  9.04  2.75  0.00  6.02 10.14    10.92     1.47    9.07                     3.69    12.43                    1.34    2.57   18.79    9.70    0.60    0.00 


Standard Error             2.01 33.71  2.07  1.95  0.00  2.98  2.71     2.61     0.69    2.01                     1.05     4.30                    0.91    0.93    9.44    2.39    0.32    0.00 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                       P5E-Rebase. How many of the CFLs you removed were shaped like regular light bulbs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


0/None                      976   114   862   168   133   256   418      543      433     551     256     169      355      179       -      23     103     235     107     327     587      62 


                          98.1% 99.2% 98.0% 99.6% 99.5% 98.9% 96.6%    98.0%    98.2%   96.7%  100.0%  100.0%    97.4%    95.1%          100.0%   96.8%   97.4%   95.2%   95.0%   99.8%   99.0% 


                                                G     g                                             J       J                                rS                                       T         


 


1                             3     -     3     -     -     1     1        -        3       3       -       -        3        -       -       -       -       1       -       1       1       - 


                           0.3%        0.3%              0.5%  0.3%              0.6%    0.4%                     0.7%                                     0.5%            0.4%    0.2%         


 


2                             1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       -       1       -       - 


                           0.1%        0.1%                    0.3%     0.2%             0.2%                     0.4%                                                     0.4%                 


 


3                             8     -     8     1     -     1     6        4        4       8       -       -        3        5       -       -       3       1       3       8       -       - 


                           0.8%        0.9%  0.4%        0.5%  1.3%     0.7%     0.9%    1.3%                     0.8%     2.4%                    3.1%    0.5%    2.8%    2.2%                 


 


4                             1     0     1     -     -     0     1        1        -       1       -       -        -        1       -       -       0       1       -       1       -       - 


                           0.1%  0.1%  0.1%              0.1%  0.3%     0.3%             0.3%                              0.8%                    0.1%    0.5%            0.4%                 


 


5                             3     1     2     -     1     -     2        1        1       3       -       -        1        1       -       -       -       1       -       2       -       1 


                           0.3%  0.5%  0.2%        0.5%        0.5%     0.2%     0.3%    0.5%                     0.4%     0.7%                            0.5%            0.6%            1.0% 


 


6                             1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       -       1       -       1       -       - 


                           0.1%        0.1%                    0.1%     0.1%             0.1%                              0.3%                            0.2%            0.1%                 


 


8                             1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       1       -       1       -       - 


                           0.1%        0.1%                    0.1%     0.1%             0.1%                     0.1%                                     0.2%            0.1%                 


 


25                            0     0     -     -     -     0     -        0        -       0       -       -        0        -       -       -       -       -       0       0       -       - 


                             *%  0.2%                    0.1%             *%               *%                     0.1%                                             0.2%    0.1%                 


 


40                            1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       -       -       1       1       -       - 


                           0.1%        0.1%                    0.3%     0.2%             0.2%                              0.7%                                    1.2%    0.4%                 


 


Don't know                    1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       1       1       -       - 


                           0.1%        0.1%                    0.2%     0.1%             0.1%                     0.2%                                             0.6%    0.2%                 


 


Mean                       0.11  0.08  0.12  0.01  0.02  0.04  0.22     0.16     0.05    0.20    0.00    0.00     0.08     0.44       -    0.00    0.10    0.10    0.60    0.31    0.00    0.05 


                                                                  d                                                                                                           u                 


Standard Deviation         1.57  1.15  1.61  0.19  0.34  0.76  2.29     2.07     0.40    2.07    0.00    0.00     0.80     3.41            0.00    0.54    0.69    4.48    2.65    0.05    0.49 


Standard Error             0.07  0.18  0.08  0.02  0.05  0.06  0.14     0.10     0.03    0.11    0.00    0.00     0.06     0.30            0.00    0.07    0.06    0.51    0.19    0.00    0.08 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                           P6. When one of the CFLs you have installed burns out, how likely are you to replace it with another CFL?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              484    44   440    73    61   118   232      298      186     484       -       -      349      122       -      23     106     242     113     197     263      24 


 


Unweighted Total            502   141   361    80    68   122   232      399      103     502       -       -      338      150       -      20     110     242     130     210     268      24 


 


TOP 2 NET                   358    32   326    50    50    83   175      221      138     358       -       -      278       70       -      16      60     185      98     119     220      20 


=========                 74.1% 73.9% 74.1% 68.0% 82.8% 70.5% 75.5%    74.1%    74.0%   74.1%                    79.7%    57.8%           70.3%   56.3%   76.4%   86.5%   60.7%   83.5%   79.9% 


                                                                                                                     N                                        Q      Qr               T       T 


 


  5 - Very likely           295    30   265    35    42    73   146      194      101     295       -       -      229       57       -      13      44     149      89      90     186      20 


                          61.1% 69.5% 60.2% 47.8% 68.9% 61.8% 62.8%    65.2%    54.4%   61.1%                    65.6%    46.5%           56.5%   41.6%   61.5%   79.3%   45.9%   70.6%   79.9% 


                                                      d                    i                                         N                                        Q      QR               T       T 


 


  4                          63     2    61    15     8    10    29       26       36      63       -       -       49       14       -       3      16      36       8      29      34       - 


                          13.0%  4.5% 13.8% 20.2% 13.9%  8.7% 12.7%     8.9%    19.6%   13.0%                    14.1%    11.3%           13.9%   14.7%   14.9%    7.2%   14.7%   12.9%         


                                          B     f                                   H                                                                         S                                 


 


3                            57     2    55     7     4    20    26       34       23      57       -       -       44       13       -       2      14      35       6      27      28       3 


                          11.8%  5.7% 12.4%  8.9%  6.8% 17.0% 11.4%    11.5%    12.4%   11.8%                    12.5%    10.5%           10.0%   13.1%   14.3%    5.6%   13.6%   10.5%   11.7% 


                                          b                 e                                                                                                 S                                 


 


 BOTTOM 2 NET                66     9    57    17     6    15    28       41       25      66       -       -       27       39       -       5      33      22       7      51      16       - 


 ============             13.7% 20.4% 13.0% 23.1% 10.4% 12.5% 12.2%    13.8%    13.6%   13.7%                     7.8%    31.7%           19.7%   30.6%    9.3%    6.1%   25.7%    6.0%         


                                                                                                                              M                      RS                       U                 


 


  2                          19     3    16     5     2     5     7       11        8      19       -       -       13        5       -       2       8       7       3      14       6       - 


                           4.0%  7.6%  3.6%  6.8%  2.5%  4.4%  3.2%     3.6%     4.5%    4.0%                     3.8%     4.4%            8.4%    7.2%    2.9%    2.3%    6.9%    2.1%         


                                                                                                                                                                              u                 


 


  1 - Not at all likely      47     6    42    12     5    10    21       30       17      47       -       -       14       33       -       3      25      15       4      37      10       - 


                           9.8% 12.8%  9.5% 16.2%  7.9%  8.1%  9.0%    10.2%     9.1%    9.8%                     4.0%    27.3%           11.3%   23.4%    6.4%    3.7%   18.8%    3.9%         


                                                                                                                              M                      RS                       U                 


 


Refused                       2     -     2     -     -     -     2        2        -       2       -       -        -        -       -       -       -       -       2       -       -       2 


                           0.4%        0.5%                    0.9%     0.7%             0.4%                                                                      1.8%                    8.4% 


 


Mean                       4.12  4.10  4.12  3.76  4.33  4.12  4.18     4.16     4.06    4.12       -       -     4.34     3.45       -    3.96    3.44    4.22    4.59    3.62    4.44    4.74 


                                                      d     d     D                                                  N                                        Q      QR               T      Tu 


Standard Deviation         1.33  1.50  1.31  1.51  1.22  1.30  1.29     1.35     1.29    1.33                     1.09     1.71            1.45    1.63    1.19    0.98    1.56    1.03    0.68 


Standard Error             0.08  0.20  0.08  0.27  0.18  0.16  0.11     0.08     0.15    0.08                     0.08     0.18            0.39    0.21    0.10    0.11    0.14    0.08    0.18 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                             M1. Did you purchase any CFLs in 2014?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              570    53   516    83    75   145   266      346      224     570       -       -      365      188       -      23     106     242     113     239     305      25 


 


Unweighted Total            590   169   421    95    83   149   263      467      123     590       -       -      359      212       -      20     110     242     130     249     316      25 


 


Yes                         365    31   334    49    37    98   181      202      162     365       -       -      365        -       -      12      69     182      86     127     220      17 


                          64.0% 58.0% 64.6% 59.6% 48.7% 67.1% 68.0%    58.5%    72.6%   64.0%                   100.0%                    52.4%   64.7%   75.4%   76.5%   53.2%   72.1%   69.6% 


                                                            E     E                 H                                                                         p       p               T         


 


No                          188    21   167    32    38    42    76      127       61     188       -       -        -      188       -       9      37      53      23     107      76       5 


                          33.1% 40.1% 32.3% 39.1% 51.1% 28.7% 28.5%    36.7%    27.4%   33.1%                            100.0%           38.9%   34.7%   22.0%   20.0%   44.5%   25.0%   21.6% 


                                                     FG                    i                                                                         rs                      Uv                 


 


Don't know                   15     1    13     1     0     6     7       15        -      15       -       -        -        -       -       2       1       6       2       6       9       0 


                           2.5%  1.9%  2.6%  1.3%  0.3%  4.2%  2.7%     4.2%             2.5%                                              8.7%    0.6%    2.6%    1.7%    2.3%    2.9%    0.6% 


 


Refused                       2     -     2     -     -     -     2        2        -       2       -       -        -        -       -       -       -       -       2       -       -       2 


                           0.4%        0.4%                    0.8%     0.6%             0.4%                                                                      1.8%                    8.2% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                    M2. How many CFLs did you purchase in 2014?  If a package contained more than one bulb, please count each one separately. 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              365    31   334    49    37    98   181      202      162     365       -       -      365        -       -      12      69     182      86     127     220      17 


 


Unweighted Total            359   101   258    50    44    88   177      273       86     359       -       -      359        -       -       8      65     170      95     136     207      16 


 


1                            16     1    15     -     0     6    10        7        8      16       -       -       16        -       -       7       3       4       2       3      12       1 


                           4.3%  2.6%  4.5%        0.5%  6.1%  5.3%     3.6%     5.2%    4.3%                     4.3%                    54.1%    4.9%    2.3%    1.7%    2.1%    5.3%    7.6% 


                                                                                                                                            QRS                                                 


 


2                            44     4    40     5     2     9    28       23       21      44       -       -       44        -       -       4      21      14       3      15      26       3 


                          12.2% 12.8% 12.1% 10.7%  6.7%  9.1% 15.3%    11.4%    13.2%   12.2%                    12.2%                    32.2%   31.1%    7.6%    2.9%   12.1%   11.8%   16.9% 


                                                                                                                                              s      RS                                         


 


3                            16     2    14     0     2     3    11        9        7      16       -       -       16        -       -       2       2       6       7       3      11       1 


                           4.4%  5.9%  4.3%  0.4%  6.6%  2.9%  5.9%     4.3%     4.5%    4.4%                     4.4%                    13.6%    2.2%    3.1%    8.4%    2.6%    5.2%    7.5% 


 


4                            73     8    65    14     9    24    26       42       31      73       -       -       73        -       -       -      16      43      10      25      45       3 


                          20.0% 25.8% 19.5% 28.4% 24.5% 24.9% 14.2%    20.6%    19.3%   20.0%                    20.0%                            23.5%   23.5%   11.1%   19.7%   20.6%   14.6% 


                                                                                                                                                              s                                 


 


5                            29     2    26     4     5    13     7       17       11      29       -       -       29        -       -       -       4      17       8      10      19       - 


                           7.9%  7.7%  7.9%  7.8% 13.8% 12.9%  4.1%     8.6%     7.1%    7.9%                     7.9%                             5.3%    9.1%    9.2%    7.6%    8.7%         


                                                      g     g                                                                                                                                   


 


6                            48     5    43     6     5    10    27       32       16      48       -       -       48        -       -       -      12      22      13      23      24       1 


                          13.2% 15.5% 13.0% 11.6% 14.7% 10.3% 14.9%    16.0%     9.8%   13.2%                    13.2%                            17.3%   12.2%   14.9%   17.8%   11.0%    7.5% 


 


7                             0     -     0     -     -     0     -        0        -       0       -       -        0        -       -       -       -       -       0       -       0       - 


                           0.1%        0.1%              0.3%           0.2%             0.1%                     0.1%                                             0.4%            0.1%         


 


8                            29     2    28     7     4     4    14       16       13      29       -       -       29        -       -       -       3      17       8       7      20       3 


                           8.1%  6.1%  8.3% 13.5% 11.9%  4.3%  7.9%     8.0%     8.2%    8.1%                     8.1%                             4.2%    9.4%    9.1%    5.3%    9.1%   15.9% 


 


9                             3     -     3     -     -     -     3        3        -       3       -       -        3        -       -       -       2       1       -       1       2       - 


                           0.9%        1.0%                    1.9%     1.7%             0.9%                     0.9%                             3.0%    0.7%            1.0%    0.9%         


 


10                           31     2    29     5     2     6    19       14       17      31       -       -       31        -       -       -       1      10      19       9      20       2 


                           8.5%  5.5%  8.8% 10.1%  4.8%  6.0% 10.2%     7.2%    10.3%    8.5%                     8.5%                             1.1%    5.4%   21.6%    7.1%    9.2%   11.0% 


                                                                                                                                                                     QR                         


 


11                            3     -     3     3     -     -     1        3        -       3       -       -        3        -       -       -       -       3       -       -       3       - 


                           0.9%        1.0%  5.1%              0.4%     1.6%             0.9%                     0.9%                                     1.8%                    1.5%         


 


12                           10     1     9     1     2     2     6        6        4      10       -       -       10        -       -       -       1       7       2       5       6       - 


                           2.9%  3.9%  2.8%  1.7%  4.8%  1.6%  3.5%     3.1%     2.6%    2.9%                     2.9%                             1.1%    4.1%    2.7%    3.6%    2.7%         


 


14                            3     -     3     -     -     3     -        -        3       3       -       -        3        -       -       -       3       -       -       3       -       - 


                           0.8%        0.9%              3.2%                    1.9%    0.8%                     0.8%                             4.5%                    2.4%                 


 


15                           16     0    16     5     0     6     5        5       11      16       -       -       16        -       -       -       -      16       0       8       8       - 


                           4.4%  0.8%  4.7% 10.0%  0.7%  6.0%  2.7%     2.6%     6.5%    4.4%                     4.4%                                     8.6%    0.3%    6.5%    3.4%         


                                          B    EG                                                                                                             S                                 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                               (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                    M2. How many CFLs did you purchase in 2014?  If a package contained more than one bulb, please count each one separately. 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


16                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       -       1       -       - 


                           0.2%        0.2%                    0.4%     0.4%             0.2%                     0.2%                                                     0.6%                 


 


18                            0     0     -     -     0     -     -        0        -       0       -       -        0        -       -       -       -       0       -       -       0       - 


                           0.1%  0.8%              0.7%                 0.1%             0.1%                     0.1%                                     0.1%                    0.1%         


 


20                           11     0    11     -     -     3     8        4        7      11       -       -       11        -       -       -       -       6       5       3       7       - 


                           3.0%  0.4%  3.2%              3.2%  4.3%     2.0%     4.2%    3.0%                     3.0%                                     3.4%    5.3%    2.6%    3.4%         


 


22                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       1       -       1       - 


                           0.1%        0.2%                    0.3%     0.2%             0.1%                     0.1%                                             0.6%            0.2%         


 


24                            2     1     1     -     2     -     -        0        1       2       -       -        2        -       -       -       -       2       0       2       -       - 


                           0.5%  1.8%  0.4%        4.8%                 0.2%     0.9%    0.5%                     0.5%                                     0.8%    0.3%    1.4%                 


 


25                            3     -     3     -     -     -     3        -        3       3       -       -        3        -       -       -       -       -       3       3       -       - 


                           0.7%        0.8%                    1.5%              1.6%    0.7%                     0.7%                                             3.1%    2.1%                 


 


30                            1     0     1     -     -     1     -        1        -       1       -       -        1        -       -       -       -       -       1       1       0       - 


                           0.3%  1.4%  0.2%              1.1%           0.5%             0.3%                     0.3%                                             1.3%    0.5%    0.2%         


 


32                            2     -     2     -     -     -     2        -        2       2       -       -        2        -       -       -       -       -       2       -       2       - 


                           0.7%        0.7%                    1.3%              1.5%    0.7%                     0.7%                                             2.8%            1.1%         


 


38                            0     -     0     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       -       0       -       - 


                           0.1%        0.1%                    0.1%     0.1%             0.1%                     0.1%                                                     0.2%                 


 


40                            1     0     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       0       1       1       0       - 


                           0.4%  0.4%  0.4%                    0.8%     0.7%             0.4%                     0.4%                                     0.1%    1.5%    1.0%    0.1%         


 


125                           0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       -       -       0 


                           0.1%  0.7%                          0.1%     0.1%             0.1%                     0.1%                                             0.2%                    1.2% 


 


Don't know                   18     2    16     0     2     8     8       14        4      18       -       -       18        -       -       -       1      13       2       3      12       3 


                           4.9%  7.8%  4.7%  0.8%  5.5%  8.2%  4.2%     6.9%     2.5%    4.9%                     4.9%                             1.9%    7.0%    2.5%    2.6%    5.3%   17.7% 


 


REFUSED                       1     -     1     -     -     -     1        -        1       1       -       -        1        -       -       -       -       1       -       1       -       - 


                           0.4%        0.4%                    0.7%              0.8%    0.4%                     0.4%                                     0.7%            1.0%                 


 


Mean                       7.11  7.10  7.11  6.85  6.64  6.59  7.54     6.71     7.58    7.11       -       -     7.11        -       -    1.60    4.53    7.22    9.88    7.94    6.64    6.74 


                                                                                                                                                      P      PQ      PQ                         


Standard Deviation         6.54 11.76  5.88  3.84  4.97  5.27  7.89     6.68     6.34    6.54                     6.54                     0.75    3.07    4.94    9.92    6.76    5.34   15.22 


Standard Error             0.47  1.88  0.45  0.88  0.95  0.79  0.75     0.52     0.81    0.47                     0.47                     0.29    0.50    0.53    1.34    0.80    0.51    5.26 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                M2-Rebase. How many CFLs did you purchase in 2014?  If a package contained more than one bulb, please count each one separately. 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


1                            16     1    15     -     0     6    10        7        8      16       -       -       16        -       -       7       3       4       2       3      12       1 


                           1.6%  0.7%  1.7%        0.1%  2.3%  2.2%     1.3%     1.9%    2.8%                     4.3%                    28.3%    3.2%    1.8%    1.3%    0.8%    2.0%    2.1% 


                                                                                                                                            QRS                                                 


 


2                            44     4    40     5     2     9    28       23       21      44       -       -       44        -       -       4      21      14       3      15      26       3 


                           4.5%  3.4%  4.6%  3.1%  1.8%  3.4%  6.4%     4.2%     4.8%    7.8%                    12.2%                    16.9%   20.1%    5.7%    2.2%    4.5%    4.4%    4.7% 


                                                                                                                                              s      RS                                         


 


3                            16     2    14     0     2     3    11        9        7      16       -       -       16        -       -       2       2       6       7       3      11       1 


                           1.6%  1.6%  1.6%  0.1%  1.8%  1.1%  2.5%     1.6%     1.7%    2.8%                     4.4%                     7.1%    1.4%    2.4%    6.4%    1.0%    1.9%    2.1% 


                                                                  d                                                                                                   q                         


 


4                            73     8    65    14     9    24    26       42       31      73       -       -       73        -       -       -      16      43      10      25      45       3 


                           7.3%  7.0%  7.4%  8.3%  6.7%  9.4%  6.0%     7.5%     7.1%   12.8%                    20.0%                            15.2%   17.7%    8.5%    7.3%    7.7%    4.0% 


                                                                                                                                                              S                                 


 


5                            29     2    26     4     5    13     7       17       11      29       -       -       29        -       -       -       4      17       8      10      19       - 


                           2.9%  2.1%  3.0%  2.3%  3.8%  4.8%  1.7%     3.1%     2.6%    5.1%                     7.9%                             3.4%    6.9%    7.1%    2.8%    3.3%         


                                                            g                                                                                                                                   


 


6                            48     5    43     6     5    10    27       32       16      48       -       -       48        -       -       -      12      22      13      23      24       1 


                           4.8%  4.2%  4.9%  3.4%  4.0%  3.9%  6.3%     5.8%     3.6%    8.5%                    13.2%                            11.2%    9.2%   11.4%    6.6%    4.1%    2.1% 


                                                                                                                                                                              v                 


 


7                             0     -     0     -     -     0     -        0        -       0       -       -        0        -       -       -       -       -       0       -       0       - 


                             *%          *%              0.1%           0.1%             0.1%                     0.1%                                             0.3%            0.1%         


 


8                            29     2    28     7     4     4    14       16       13      29       -       -       29        -       -       -       3      17       8       7      20       3 


                           3.0%  1.6%  3.1%  3.9%  3.2%  1.6%  3.3%     2.9%     3.0%    5.2%                     8.1%                             2.7%    7.1%    6.9%    2.0%    3.4%    4.4% 


 


9                             3     -     3     -     -     -     3        3        -       3       -       -        3        -       -       -       2       1       -       1       2       - 


                           0.3%        0.4%                    0.8%     0.6%             0.6%                     0.9%                             1.9%    0.5%            0.4%    0.3%         


 


10                           31     2    29     5     2     6    19       14       17      31       -       -       31        -       -       -       1      10      19       9      20       2 


                           3.1%  1.5%  3.3%  3.0%  1.3%  2.3%  4.3%     2.6%     3.8%    5.5%                     8.5%                             0.7%    4.1%   16.6%    2.6%    3.4%    3.1% 


                                                                                                                                                                     QR                         


 


11                            3     -     3     3     -     -     1        3        -       3       -       -        3        -       -       -       -       3       -       -       3       - 


                           0.3%        0.4%  1.5%              0.2%     0.6%             0.6%                     0.9%                                     1.3%                    0.6%         


 


12                           10     1     9     1     2     2     6        6        4      10       -       -       10        -       -       -       1       7       2       5       6       - 


                           1.0%  1.1%  1.0%  0.5%  1.3%  0.6%  1.5%     1.1%     0.9%    1.8%                     2.9%                             0.7%    3.1%    2.0%    1.3%    1.0%         


 


14                            3     -     3     -     -     3     -        -        3       3       -       -        3        -       -       -       3       -       -       3       -       - 


                           0.3%        0.4%              1.2%                    0.7%    0.5%                     0.8%                             2.9%                    0.9%                 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                            (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                M2-Rebase. How many CFLs did you purchase in 2014?  If a package contained more than one bulb, please count each one separately. 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


15                           16     0    16     5     0     6     5        5       11      16       -       -       16        -       -       -       -      16       0       8       8       - 


                           1.6%  0.2%  1.8%  2.9%  0.2%  2.3%  1.1%     1.0%     2.4%    2.8%                     4.4%                                     6.5%    0.2%    2.4%    1.3%         


                                                e                                                                                                             S                                 


 


16                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       -       1       -       - 


                           0.1%        0.1%                    0.2%     0.1%             0.1%                     0.2%                                                     0.2%                 


 


18                            0     0     -     -     0     -     -        0        -       0       -       -        0        -       -       -       -       0       -       -       0       - 


                             *%  0.2%              0.2%                   *%               *%                     0.1%                                     0.1%                      *%         


 


20                           11     0    11     -     -     3     8        4        7      11       -       -       11        -       -       -       -       6       5       3       7       - 


                           1.1%  0.1%  1.2%              1.2%  1.8%     0.7%     1.5%    1.9%                     3.0%                                     2.6%    4.1%    1.0%    1.3%         


 


22                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       1       -       1       - 


                           0.1%        0.1%                    0.1%     0.1%             0.1%                     0.1%                                             0.4%            0.1%         


 


24                            2     1     1     -     2     -     -        0        1       2       -       -        2        -       -       -       -       2       0       2       -       - 


                           0.2%  0.5%  0.1%        1.3%                 0.1%     0.3%    0.3%                     0.5%                                     0.6%    0.2%    0.5%                 


 


25                            3     -     3     -     -     -     3        -        3       3       -       -        3        -       -       -       -       -       3       3       -       - 


                           0.3%        0.3%                    0.6%              0.6%    0.5%                     0.7%                                             2.3%    0.8%                 


 


30                            1     0     1     -     -     1     -        1        -       1       -       -        1        -       -       -       -       -       1       1       0       - 


                           0.1%  0.4%  0.1%              0.4%           0.2%             0.2%                     0.3%                                             1.0%    0.2%    0.1%         


 


32                            2     -     2     -     -     -     2        -        2       2       -       -        2        -       -       -       -       -       2       -       2       - 


                           0.2%        0.3%                    0.6%              0.5%    0.4%                     0.7%                                             2.1%            0.4%         


 


38                            0     -     0     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       -       0       -       - 


                             *%          *%                      *%       *%               *%                     0.1%                                                     0.1%                 


 


40                            1     0     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       0       1       1       0       - 


                           0.1%  0.1%  0.1%                    0.3%     0.3%             0.3%                     0.4%                                     0.1%    1.2%    0.4%      *%         


 


125                           0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       -       -       0 


                             *%  0.2%                            *%       *%               *%                     0.1%                                             0.2%                    0.3% 


 


None                        630    84   547   120    97   161   252      351      279     205     256     169        -      188       -      11      37      60      27     217     368      45 


                          63.4% 73.0% 62.1% 70.9% 72.7% 62.3% 58.2%    63.5%    63.2%   36.0%  100.0%  100.0%            100.0%           47.6%   35.3%   24.6%   23.5%   63.0%   62.6%   72.2% 


                                                G     g                                             J       J                                rs                                                 


 


Don't know                   18     2    16     0     2     8     8       14        4      18       -       -       18        -       -       -       1      13       2       3      12       3 


                           1.8%  2.1%  1.8%  0.2%  1.5%  3.1%  1.8%     2.5%     0.9%    3.2%                     4.9%                             1.2%    5.3%    1.9%    1.0%    2.0%    4.9% 


                                                                                                                                                              q                                 


 


REFUSED                       1     -     1     -     -     -     1        -        1       1       -       -        1        -       -       -       -       1       -       1       -       - 


                           0.1%        0.1%                    0.3%              0.3%    0.2%                     0.4%                                     0.5%            0.4%                 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                            (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                M2-Rebase. How many CFLs did you purchase in 2014?  If a package contained more than one bulb, please count each one separately. 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Mean                       2.51  1.80  2.61  1.98  1.74  2.36  3.06     2.34     2.73    4.46    0.00    0.00     7.11     0.00       -    0.84    2.91    5.33    7.51    2.87    2.40    1.62 


                                                                  d                        KL                        N                                P      PQ      PQ                         


Standard Deviation         5.16  6.62  4.94  3.73  3.86  4.46  6.24     5.08     5.26    6.21    0.00    0.00     6.54     0.00            0.97    3.29    5.30    9.62    5.57    4.52    7.81 


Standard Error             0.24  1.07  0.23  0.47  0.60  0.38  0.38     0.24     0.45    0.34    0.00    0.00     0.47     0.00            0.26    0.43    0.47    1.10    0.39    0.29    1.32 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                         M2A. How many of the CFLs you bought in 2014 were the spiral or twisty shape?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              345    29   317    49    35    90   172      188      157     345       -       -      345        -       -      12      67     168      84     123     208      14 


 


Unweighted Total            340    96   244    48    41    81   170      258       82     340       -       -      340        -       -       8      64     157      93     130     197      13 


 


0                            27     1    26     0     4     7    16       19        7      27       -       -       27        -       -       -       5      14       8      13      13       - 


                           7.7%  1.9%  8.2%  0.4% 11.0%  7.8%  9.0%    10.3%     4.6%    7.7%                     7.7%                             7.8%    8.1%    9.2%   10.9%    6.3%         


                                          b           d           D                                                                                                                             


 


1                            20     1    19     0     0     9    11        8       12      20       -       -       20        -       -       7       9       4       0       5      14       1 


                           5.7%  4.0%  5.9%  0.4%  0.6%  9.9%  6.1%     4.4%     7.4%    5.7%                     5.7%                    54.1%   12.8%    2.6%    0.2%    3.9%    6.6%    9.2% 


                                                           de                                                                               QRS      rS                                         


 


2                            42     6    35     8     5     4    25       21       20      42       -       -       42        -       -       4      20      12       3      11      27       3 


                          12.0% 22.6% 11.1% 15.7% 14.1%  4.3% 14.6%    11.3%    13.0%   12.0%                    12.0%                    32.2%   30.1%    7.1%    3.2%    9.2%   13.2%   20.6% 


                                    C                             F                                                                           s      RS                                         


 


3                            20     2    18     3     2     5    10       13        6      20       -       -       20        -       -       2       2       8       8       4      15       1 


                           5.7%  5.7%  5.7%  5.2%  7.0%  5.3%  5.9%     7.1%     4.1%    5.7%                     5.7%                    13.6%    3.4%    4.6%    9.7%    2.9%    7.2%    9.1% 


 


4                            70     5    65    12     7    23    28       37       33      70       -       -       70        -       -       -      15      38      10      23      43       4 


                          20.3% 18.5% 20.5% 25.2% 18.9% 25.6% 16.4%    19.6%    21.1%   20.3%                    20.3%                            22.7%   22.9%   12.4%   18.9%   20.7%   26.9% 


 


5                            29     2    26     4     1    11    13       15       14      29       -       -       29        -       -       -       -      17      11      11      18       - 


                           8.3%  7.8%  8.3%  7.9%  3.5% 11.8%  7.5%     7.8%     8.9%    8.3%                     8.3%                                    10.1%   12.5%    8.9%    8.5%         


                                                            e                                                                                                                                   


 


6                            38     5    33     5     5     7    21       26       12      38       -       -       38        -       -       -      11      18       8      18      20       - 


                          11.0% 15.8% 10.5%  9.7% 15.5%  7.6% 12.2%    13.8%     7.7%   11.0%                    11.0%                            16.0%   11.0%    9.3%   14.5%    9.7%         


 


7                             1     -     1     1     -     -     -        1        -       1       -       -        1        -       -       -       -       1       -       -       1       - 


                           0.2%        0.2%  1.3%                       0.3%             0.2%                     0.2%                                     0.4%                    0.3%         


 


8                            29     2    27     7     4     6    11       18       11      29       -       -       29        -       -       -       1      20       8       5      21       3 


                           8.4%  7.1%  8.6% 14.9% 12.6%  6.7%  6.7%     9.7%     6.9%    8.4%                     8.4%                             1.3%   12.0%    9.2%    4.3%   10.1%   19.3% 


                                                                                                                                                              Q                                 


 


9                             1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       1       -       1       -       - 


                           0.4%        0.4%                    0.8%     0.7%             0.4%                     0.4%                                     0.8%            1.1%                 


 


10                           24     2    22     4     2     3    15       12       11      24       -       -       24        -       -       -       1       8      13       7      14       2 


                           6.8%  6.5%  6.8%  7.6%  5.1%  3.4%  8.8%     6.6%     7.1%    6.8%                     6.8%                             1.1%    4.8%   15.8%    5.9%    6.9%   13.4% 


                                                                                                                                                                     QR                         


 


12                           10     1     9     1     2     1     6        5        4      10       -       -       10        -       -       -       0       7       2       4       6       - 


                           2.8%  3.0%  2.7%  1.7%  5.1%  1.3%  3.4%     2.9%     2.6%    2.8%                     2.8%                             0.3%    4.2%    2.7%    3.3%    2.6%         


 


14                            3     -     3     -     -     3     -        -        3       3       -       -        3        -       -       -       3       -       -       3       -       - 


                           0.9%        1.0%              3.4%                    2.0%    0.9%                     0.9%                             4.6%                    2.5%                 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                              (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                         M2A. How many of the CFLs you bought in 2014 were the spiral or twisty shape?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


15                           11     1    11     5     1     3     3        3        8      11       -       -       11        -       -       -       -      11       0       6       6       - 


                           3.3%  2.3%  3.3% 10.0%  1.5%  3.3%  1.7%     1.8%     5.0%    3.3%                     3.3%                                     6.5%    0.5%    4.6%    2.7%         


                                               fG                                                                                                             S                                 


 


16                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       -       1       -       - 


                           0.2%        0.2%                    0.4%     0.4%             0.2%                     0.2%                                                     0.6%                 


 


20                            7     0     7     -     -     3     4        3        4       7       -       -        7        -       -       -       -       6       1       3       5       - 


                           2.1%  0.5%  2.2%              3.4%  2.4%     1.5%     2.8%    2.1%                     2.1%                                     3.5%    1.6%    2.1%    2.2%         


 


22                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       1       -       1       - 


                           0.1%        0.2%                    0.3%     0.3%             0.1%                     0.1%                                             0.6%            0.2%         


 


23                            0     0     -     -     0     -     -        -        0       0       -       -        0        -       -       -       -       -       0       0       -       - 


                           0.1%  0.9%              0.7%                          0.2%    0.1%                     0.1%                                             0.3%    0.2%                 


 


24                            2     0     1     -     2     -     -        0        1       2       -       -        2        -       -       -       -       2       -       2       -       - 


                           0.4%  1.1%  0.4%        4.4%                 0.2%     0.8%    0.4%                     0.4%                                     0.9%            1.2%                 


 


25                            3     -     3     -     -     -     3        -        3       3       -       -        3        -       -       -       -       -       3       3       -       - 


                           0.8%        0.8%                    1.5%              1.7%    0.8%                     0.8%                                             3.1%    2.1%                 


 


30                            2     0     2     -     -     1     1        2        -       2       -       -        2        -       -       -       -       -       2       2       0       - 


                           0.7%  1.5%  0.6%              1.2%  0.8%     1.3%             0.7%                     0.7%                                             2.9%    1.6%    0.2%         


 


32                            2     -     2     -     -     -     2        -        2       2       -       -        2        -       -       -       -       -       2       -       2       - 


                           0.7%        0.8%                    1.4%              1.5%    0.7%                     0.7%                                             2.9%            1.2%         


 


37                            0     -     0     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       -       0       -       - 


                           0.1%        0.1%                    0.1%     0.1%             0.1%                     0.1%                                                     0.2%                 


 


125                           0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       -       -       0 


                           0.1%  0.7%                          0.1%     0.1%             0.1%                     0.1%                                             0.2%                    1.5% 


 


Don't know                    4     0     4     -     -     4     0        0        4       4       -       -        4        -       -       -       -       1       3       1       3       - 


                           1.3%  0.2%  1.4%              4.8%    *%       *%     2.7%    1.3%                     1.3%                                     0.8%    3.7%    1.0%    1.5%         


                                                            g                                                                                                                                   


 


Mean                       6.10  6.60  6.06  6.21  5.92  5.76  6.28     5.63     6.69    6.10       -       -     6.10        -       -    1.60    3.58    6.35    8.45    6.87    5.62    6.56 


                                                                                                                                                      P      PQ      PQ                         


Standard Deviation         6.38 11.62  5.70  3.89  5.41  5.40  7.51     6.38     6.36    6.38                     6.38                     0.75    3.10    4.91    9.82    6.57    5.15   15.24 


Standard Error             0.46  1.86  0.44  0.89  1.04  0.82  0.72     0.50     0.83    0.46                     0.46                     0.29    0.50    0.53    1.33    0.78    0.49    5.27 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                      M2A-Rebase. How many of the CFLs you bought in 2014 were the spiral or twisty shape?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


0/None                      676    87   590   120   103   176   276      385      292     251     256     169       46      188       -      11      44      87      36     235     393      49 


                          68.0% 75.6% 67.0% 71.2% 77.1% 68.1% 63.8%    69.5%    66.1%   44.0%  100.0%  100.0%    12.6%   100.0%           47.6%   41.5%   36.1%   32.3%   68.2%   66.9%   77.2% 


                                                      g                                             J       J                 M                                                                 


 


1                            20     1    19     0     0     9    11        8       12      20       -       -       20        -       -       7       9       4       0       5      14       1 


                           2.0%  1.0%  2.1%  0.1%  0.1%  3.4%  2.4%     1.5%     2.6%    3.5%                     5.4%                    28.3%    8.1%    1.8%    0.2%    1.4%    2.3%    2.1% 


                                                           De     d                                                                         qRS      rS                                         


 


2                            42     6    35     8     5     4    25       21       20      42       -       -       42        -       -       4      20      12       3      11      27       3 


                           4.2%  5.6%  4.0%  4.5%  3.6%  1.5%  5.8%     3.8%     4.6%    7.3%                    11.4%                    16.9%   19.1%    4.9%    2.4%    3.3%    4.7%    4.7% 


                                                                  F                                                                           s      RS                                         


 


3                            20     2    18     3     2     5    10       13        6      20       -       -       20        -       -       2       2       8       8       4      15       1 


                           2.0%  1.4%  2.1%  1.5%  1.8%  1.8%  2.3%     2.4%     1.4%    3.5%                     5.4%                     7.1%    2.1%    3.2%    7.3%    1.0%    2.5%    2.1% 


                                                                                                                                                                      q                         


 


4                            70     5    65    12     7    23    28       37       33      70       -       -       70        -       -       -      15      38      10      23      43       4 


                           7.0%  4.6%  7.4%  7.3%  4.9%  8.9%  6.5%     6.7%     7.5%   12.3%                    19.2%                            14.4%   15.9%    9.2%    6.7%    7.3%    6.1% 


 


5                            29     2    26     4     1    11    13       15       14      29       -       -       29        -       -       -       -      17      11      11      18       - 


                           2.9%  1.9%  3.0%  2.3%  0.9%  4.1%  3.0%     2.6%     3.1%    5.0%                     7.8%                                     7.0%    9.3%    3.2%    3.0%         


                                                            e                                                                                                                                   


 


6                            38     5    33     5     5     7    21       26       12      38       -       -       38        -       -       -      11      18       8      18      20       - 


                           3.8%  3.9%  3.8%  2.8%  4.0%  2.6%  4.8%     4.7%     2.7%    6.7%                    10.4%                            10.1%    7.6%    6.9%    5.2%    3.4%         


 


7                             1     -     1     1     -     -     -        1        -       1       -       -        1        -       -       -       -       1       -       -       1       - 


                           0.1%        0.1%  0.4%                       0.1%             0.1%                     0.2%                                     0.3%                    0.1%         


 


8                            29     2    27     7     4     6    11       18       11      29       -       -       29        -       -       -       1      20       8       5      21       3 


                           2.9%  1.8%  3.1%  4.3%  3.2%  2.3%  2.6%     3.3%     2.4%    5.1%                     8.0%                             0.8%    8.3%    6.9%    1.5%    3.6%    4.4% 


                                                                                                                                                              Q       q                         


 


9                             1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       1       -       1       -       - 


                           0.1%        0.1%                    0.3%     0.2%             0.2%                     0.4%                                     0.5%            0.4%                 


 


10                           24     2    22     4     2     3    15       12       11      24       -       -       24        -       -       -       1       8      13       7      14       2 


                           2.4%  1.6%  2.5%  2.2%  1.3%  1.2%  3.5%     2.2%     2.5%    4.1%                     6.5%                             0.7%    3.3%   11.7%    2.1%    2.4%    3.1% 


                                                                                                                                                                     QR                         


 


12                           10     1     9     1     2     1     6        5        4      10       -       -       10        -       -       -       0       7       2       4       6       - 


                           1.0%  0.7%  1.0%  0.5%  1.3%  0.4%  1.3%     1.0%     0.9%    1.7%                     2.6%                             0.2%    2.9%    2.0%    1.2%    0.9%         


 


14                            3     -     3     -     -     3     -        -        3       3       -       -        3        -       -       -       3       -       -       3       -       - 


                           0.3%        0.4%              1.2%                    0.7%    0.5%                     0.8%                             2.9%                    0.9%                 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                           (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                      M2A-Rebase. How many of the CFLs you bought in 2014 were the spiral or twisty shape?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


15                           11     1    11     5     1     3     3        3        8      11       -       -       11        -       -       -       -      11       0       6       6       - 


                           1.1%  0.6%  1.2%  2.9%  0.4%  1.2%  0.7%     0.6%     1.8%    2.0%                     3.1%                                     4.5%    0.3%    1.7%    0.9%         


                                                g                                                                                                             S                                 


 


16                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       -       1       -       - 


                           0.1%        0.1%                    0.2%     0.1%             0.1%                     0.2%                                                     0.2%                 


 


20                            7     0     7     -     -     3     4        3        4       7       -       -        7        -       -       -       -       6       1       3       5       - 


                           0.7%  0.1%  0.8%              1.2%  0.9%     0.5%     1.0%    1.3%                     2.0%                                     2.4%    1.2%    0.8%    0.8%         


 


22                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       1       -       1       - 


                           0.1%        0.1%                    0.1%     0.1%             0.1%                     0.1%                                             0.4%            0.1%         


 


23                            0     0     -     -     0     -     -        -        0       0       -       -        0        -       -       -       -       -       0       0       -       - 


                             *%  0.2%              0.2%                          0.1%      *%                     0.1%                                             0.2%    0.1%                 


 


24                            2     0     1     -     2     -     -        0        1       2       -       -        2        -       -       -       -       2       -       2       -       - 


                           0.2%  0.3%  0.1%        1.1%                 0.1%     0.3%    0.3%                     0.4%                                     0.6%            0.4%                 


 


25                            3     -     3     -     -     -     3        -        3       3       -       -        3        -       -       -       -       -       3       3       -       - 


                           0.3%        0.3%                    0.6%              0.6%    0.5%                     0.7%                                             2.3%    0.8%                 


 


30                            2     0     2     -     -     1     1        2        -       2       -       -        2        -       -       -       -       -       2       2       0       - 


                           0.2%  0.4%  0.2%              0.4%  0.3%     0.4%             0.4%                     0.7%                                             2.1%    0.6%    0.1%         


 


32                            2     -     2     -     -     -     2        -        2       2       -       -        2        -       -       -       -       -       2       -       2       - 


                           0.2%        0.3%                    0.6%              0.5%    0.4%                     0.7%                                             2.1%            0.4%         


 


37                            0     -     0     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       -       0       -       - 


                             *%          *%                      *%       *%               *%                     0.1%                                                     0.1%                 


 


125                           0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       -       -       0 


                             *%  0.2%                            *%       *%               *%                     0.1%                                             0.2%                    0.3% 


 


Don't know                    4     0     4     -     -     4     0        0        4       4       -       -        4        -       -       -       -       1       3       1       3       - 


                           0.4%  0.1%  0.5%              1.7%    *%       *%     1.0%    0.8%                     1.2%                                     0.5%    2.7%    0.4%    0.5%         


                                                            G                                                                                                         r                         


 


Mean                       2.10  1.64  2.16  1.79  1.53  1.93  2.50     1.92     2.34    3.68    0.00    0.00     5.78     0.00       -    0.84    2.28    4.41    6.23    2.44    1.97    1.50 


                                                                                           KL                        N                                P      PQ      PQ                         


Standard Deviation         4.73  6.39  4.47  3.50  3.76  4.13  5.64     4.57     4.92    5.79    0.00    0.00     6.36     0.00            0.97    3.01    5.03    9.21    5.11    4.06    7.60 


Standard Error             0.21  1.02  0.21  0.44  0.58  0.35  0.34     0.21     0.42    0.31    0.00    0.00     0.45     0.00            0.26    0.39    0.43    1.04    0.36    0.25    1.24 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                      M2B. How many were shaped like regular light bulbs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total               67     5    62     8     7    18    35       47       20      67       -       -       67        -       -       -      18      28      19      29      37       1 


 


Unweighted Total             71    18    53     9     6    20    36       57       14      71       -       -       71        -       -       -      13      32      22      34      36       1 


 


0                            11     1    10     0     0     3     7        4        7      11       -       -       11        -       -       -       4       2       5       7       2       1 


                          16.1% 15.0% 16.2%  2.7%  3.8% 19.6% 19.6%     8.5%    33.6%   16.1%                    16.1%                            22.2%    6.8%   25.9%   24.9%    6.0%  100.0% 


                                                                                                                                                                              u              TU 


 


1                             1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       1       0       1       - 


                           1.4%        1.5%                    2.6%     2.0%             1.4%                     1.4%                                             3.8%    0.7%    2.0%         


 


2                            19     3    16     5     2     4     7       16        3      19       -       -       19        -       -       -       5      10       4       8      11       - 


                          28.3% 63.1% 25.5% 61.5% 35.9% 25.3% 21.1%    33.5%    16.2%   28.3%                    28.3%                            25.8%   34.2%   22.9%   27.1%   30.3%         


                                    c           g                                                                                                                                               


 


3                             5     0     5     -     0     2     3        3        2       5       -       -        5        -       -       -       1       2       2       5       0       - 


                           8.0%  5.5%  8.2%        3.8% 12.2%  8.4%     6.3%    12.0%    8.0%                     8.0%                             5.4%    7.1%   12.7%   17.5%    0.7%         


                                                                                                                                                                              u                 


 


4                             6     0     6     0     -     3     3        4        3       6       -       -        6        -       -       -       2       3       0       2       4       - 


                           9.4%  6.9%  9.6%  2.7%       19.1%  7.7%     7.7%    13.2%    9.4%                     9.4%                            11.6%   10.2%    0.7%    7.9%   10.9%         


 


5                            10     0     9     -     4     4     2       10        -      10       -       -       10        -       -       -       4       5       0       1       8       - 


                          14.2%  6.7% 14.8%       56.5% 21.9%  5.2%    20.3%            14.2%                    14.2%                            20.5%   18.4%    1.7%    4.0%   22.8%         


                                                      g                                                                                                                               T         


 


6                             2     -     2     -     -     -     2        2        -       2       -       -        2        -       -       -       1       -       1       1       1       - 


                           2.7%        3.0%                    5.2%     3.9%             2.7%                     2.7%                             2.9%            6.9%    1.8%    3.6%         


 


7                             0     -     0     -     -     0     -        0        -       0       -       -        0        -       -       -       -       -       0       -       0       - 


                           0.5%        0.5%              1.8%           0.7%             0.5%                     0.5%                                             1.7%            0.9%         


 


8                             5     -     5     3     -     -     2        5        -       5       -       -        5        -       -       -       2       3       -       -       5       - 


                           6.8%        7.4% 33.1%              5.9%     9.8%             6.8%                     6.8%                            11.6%    9.0%                   12.5%         


                                                g                                                                                                                                               


 


10                            2     -     2     -     -     -     2        2        -       2       -       -        2        -       -       -       -       -       2       2       -       - 


                           3.1%        3.3%                    5.8%     4.4%             3.1%                     3.1%                                            10.8%    7.0%                 


 


11                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       1       -       -       1       - 


                           1.1%        1.2%                    2.1%     1.6%             1.1%                     1.1%                                     2.6%                    2.0%         


 


15                            3     -     3     -     -     -     3        -        3       3       -       -        3        -       -       -       -       3       -       3       -       - 


                           3.9%        4.3%                    7.6%             13.1%    3.9%                     3.9%                                     9.4%            9.1%                 


 


20                            3     0     2     -     -     -     3        0        2       3       -       -        3        -       -       -       -       0       2       -       3       - 


                           3.8%  2.8%  3.9%                    7.3%     0.3%    12.0%    3.8%                     3.8%                                     0.5%   12.7%            7.0%         


                                                                                                                                                                      r                         


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                              (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                      M2B. How many were shaped like regular light bulbs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Don't know                    1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       1       -       -       1       - 


                           0.8%        0.8%                    1.5%     1.1%             0.8%                     0.8%                                     1.8%                    1.4%         


 


Mean                       4.46  2.59  4.61  3.99  3.66  2.86  5.54     3.98     5.56    4.46       -       -     4.46        -       -       -    3.27    4.82    5.15    3.76    5.19    0.00 


                                                                  F                                                                                                                             


Standard Deviation         4.66  3.56  4.73  3.07  1.72  1.89  5.97     2.88     7.26    4.66                     4.66                             2.58    4.28    6.59    4.42    4.82    0.00 


Standard Error             0.72  1.53  0.77  1.39  0.93  0.57  1.23     0.50     2.28    0.72                     0.72                             0.84    1.02    1.77    0.99    1.03    0.00 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                   M2B-Rebase. How many were shaped like regular light bulbs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


0/None                      939   111   828   162   128   245   405      511      428     513     256     169      308      188       -      23      92     215      99     322     554      63 


                          94.4% 96.3% 94.1% 95.6% 95.2% 94.5% 93.5%    92.3%    97.0%   90.1%  100.0%  100.0%    84.6%   100.0%          100.0%   87.1%   89.1%   87.5%   93.6%   94.2%  100.0% 


                                                                                    H               J       J                 M             QRS                                              TU 


 


1                             1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       1       0       1       - 


                           0.1%        0.1%                    0.2%     0.2%             0.2%                     0.3%                                             0.6%    0.1%    0.1%         


 


2                            19     3    16     5     2     4     7       16        3      19       -       -       19        -       -       -       5      10       4       8      11       - 


                           1.9%  2.7%  1.8%  2.8%  1.8%  1.7%  1.7%     2.8%     0.7%    3.3%                     5.2%                             4.3%    4.0%    3.9%    2.3%    1.9%         


                                                                           i                                                                                                                    


 


3                             5     0     5     -     0     2     3        3        2       5       -       -        5        -       -       -       1       2       2       5       0       - 


                           0.5%  0.2%  0.6%        0.2%  0.8%  0.7%     0.5%     0.5%    0.9%                     1.5%                             0.9%    0.8%    2.1%    1.5%      *%         


                                                                                                                                                                              u                 


 


4                             6     0     6     0     -     3     3        4        3       6       -       -        6        -       -       -       2       3       0       2       4       - 


                           0.6%  0.3%  0.7%  0.1%        1.3%  0.6%     0.6%     0.6%    1.1%                     1.7%                             1.9%    1.2%    0.1%    0.7%    0.7%         


 


5                            10     0     9     -     4     4     2       10        -      10       -       -       10        -       -       -       4       5       0       1       8       - 


                           1.0%  0.3%  1.0%        2.8%  1.5%  0.4%     1.7%             1.7%                     2.6%                             3.4%    2.1%    0.3%    0.3%    1.4%         


 


6                             2     -     2     -     -     -     2        2        -       2       -       -        2        -       -       -       1       -       1       1       1       - 


                           0.2%        0.2%                    0.4%     0.3%             0.3%                     0.5%                             0.5%            1.2%    0.2%    0.2%         


 


7                             0     -     0     -     -     0     -        0        -       0       -       -        0        -       -       -       -       -       0       -       0       - 


                             *%          *%              0.1%           0.1%             0.1%                     0.1%                                             0.3%            0.1%         


 


8                             5     -     5     3     -     -     2        5        -       5       -       -        5        -       -       -       2       3       -       -       5       - 


                           0.5%        0.5%  1.5%              0.5%     0.8%             0.8%                     1.3%                             1.9%    1.0%                    0.8%         


 


10                            2     -     2     -     -     -     2        2        -       2       -       -        2        -       -       -       -       -       2       2       -       - 


                           0.2%        0.2%                    0.5%     0.4%             0.4%                     0.6%                                             1.8%    0.6%                 


 


11                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       1       -       -       1       - 


                           0.1%        0.1%                    0.2%     0.1%             0.1%                     0.2%                                     0.3%                    0.1%         


 


15                            3     -     3     -     -     -     3        -        3       3       -       -        3        -       -       -       -       3       -       3       -       - 


                           0.3%        0.3%                    0.6%              0.6%    0.5%                     0.7%                                     1.1%            0.8%                 


 


20                            3     0     2     -     -     -     3        0        2       3       -       -        3        -       -       -       -       0       2       -       3       - 


                           0.3%  0.1%  0.3%                    0.6%       *%     0.5%    0.4%                     0.7%                                     0.1%    2.1%            0.4%         


                                                                                                                                                                      r                         


 


Don't know                    1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       1       -       -       1       - 


                           0.1%        0.1%                    0.1%     0.1%             0.1%                     0.1%                                     0.2%                    0.1%         


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                          (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                   M2B-Rebase. How many were shaped like regular light bulbs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Mean                       0.30  0.11  0.32  0.18  0.18  0.20  0.44     0.33     0.25    0.52    0.00    0.00     0.81     0.00       -    0.00    0.54    0.55    0.87    0.32    0.32    0.00 


                                                                 df                        KL                        N                                p                       V       V         


Standard Deviation         1.63  0.85  1.71  1.03  0.88  0.87  2.24     1.38     1.91    2.14    0.00    0.00     2.63     0.00            0.00    1.60    2.10    3.28    1.64    1.71    0.00 


Standard Error             0.07  0.13  0.08  0.13  0.13  0.07  0.14     0.06     0.16    0.12    0.00    0.00     0.18     0.00            0.00    0.21    0.18    0.37    0.11    0.11    0.00 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                        M3A. Of all the CFLs you bought in 2014, how many did you install in your home?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              345    29   317    49    35    90   172      188      157     345       -       -      345        -       -      12      67     168      84     123     208      14 


 


Unweighted Total            340    96   244    48    41    81   170      258       82     340       -       -      340        -       -       8      64     157      93     130     197      13 


 


0                            21     3    17     5     1     6     9       12        9      21       -       -       21        -       -       -       6       7       8      11       9       - 


                           6.0% 11.5%  5.5% 10.2%  1.8%  6.6%  5.3%     6.3%     5.6%    6.0%                     6.0%                             8.3%    4.1%    9.3%    9.4%    4.4%         


 


1                            32     1    30     1     0    15    15       12       19      32       -       -       32        -       -       8       8       9       3       6      24       2 


                           9.1%  4.6%  9.6%  1.8%  1.3% 16.7%  8.9%     6.5%    12.3%    9.1%                     9.1%                    64.8%   12.2%    5.4%    4.0%    4.8%   11.4%   14.5% 


                                                           DE                                                                               QRS                                       t         


 


2                            66     5    61     6     9    12    39       40       25      66       -       -       66        -       -       3      21      29       9      20      42       3 


                          19.0% 16.2% 19.3% 11.4% 25.3% 13.5% 22.8%    21.4%    16.2%   19.0%                    19.0%                    21.5%   31.8%   17.4%   11.2%   16.5%   20.4%   20.6% 


                                                                                                                                                     rS                                         


 


3                            25     3    22     4     1     5    15       18        7      25       -       -       25        -       -       2       5      12       7       7      17       1 


                           7.4% 11.2%  7.0%  8.1%  4.1%  5.7%  8.7%     9.8%     4.5%    7.4%                     7.4%                    13.6%    6.9%    7.0%    8.8%    5.9%    8.1%    9.1% 


 


4                            75     8    67    12    11    24    28       43       32      75       -       -       75        -       -       -      21      39      11      29      42       3 


                          21.6% 26.9% 21.2% 23.6% 31.7% 27.1% 16.2%    22.8%    20.3%   21.6%                    21.6%                            31.6%   23.2%   13.4%   23.8%   20.2%   24.3% 


                                                      g                                                                                               S                                         


 


5                            33     2    31    11     3     8    11       14       19      33       -       -       33        -       -       -       -      25       8       9      24       - 


                           9.5%  6.6%  9.8% 22.1%  7.9%  9.0%  6.5%     7.5%    11.9%    9.5%                     9.5%                                    15.0%    9.1%    7.4%   11.4%         


                                               eG                                                                                                                                               


 


6                            26     3    23     4     4     5    14       19        7      26       -       -       26        -       -       -       3      17       6      13      10       3 


                           7.6% 10.7%  7.3%  7.6% 10.2%  5.1%  8.4%    10.3%     4.3%    7.6%                     7.6%                             3.8%    9.9%    7.0%   10.9%    4.9%   18.4% 


 


7                             2     -     2     1     -     0     1        2        -       2       -       -        2        -       -       -       -       1       0       1       1       - 


                           0.5%        0.6%  1.3%        0.4%  0.5%     1.0%             0.5%                     0.5%                                     0.7%    0.4%    0.4%    0.6%         


 


8                            13     1    12     1     1     4     8       11        3      13       -       -       13        -       -       -       0       5       8       3       9       2 


                           3.9%  3.9%  3.9%  1.8%  4.2%  4.0%  4.4%     5.7%     1.7%    3.9%                     3.9%                             0.3%    2.9%    9.5%    2.2%    4.3%   11.7% 


                                                                                                                                                                     Qr                         


 


9                             0     -     0     -     -     -     0        0        -       0       -       -        0        -       -       -       -       0       -       -       0       - 


                           0.1%        0.1%                    0.2%     0.2%             0.1%                     0.1%                                     0.2%                    0.2%         


 


10                           15     0    15     1     0     3    11        5       11      15       -       -       15        -       -       -       1       4       9       5      10       - 


                           4.4%  1.3%  4.7%  1.6%  0.7%  3.4%  6.5%     2.5%     6.8%    4.4%                     4.4%                             1.1%    2.5%   10.9%    4.1%    5.0%         


                                                                                                                                                                     QR                         


 


11                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       1       -       -       1       - 


                           0.2%        0.2%                    0.4%     0.4%             0.2%                     0.2%                                     0.4%                    0.3%         


 


12                            8     1     7     -     3     4     1        2        6       8       -       -        8        -       -       -       1       7       0       3       5       - 


                           2.3%  2.4%  2.3%        8.5%  3.9%  0.8%     1.0%     3.8%    2.3%                     2.3%                             0.8%    4.1%    0.6%    2.2%    2.5%         


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                             (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                        M3A. Of all the CFLs you bought in 2014, how many did you install in your home?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


13                            0     0     -     -     0     -     -        0        -       0       -       -        0        -       -       -       -       -       0       0       -       - 


                           0.1%  0.9%              0.7%                 0.1%             0.1%                     0.1%                                             0.3%    0.2%                 


 


15                           12     0    12     5     -     3     4        2       11      12       -       -       12        -       -       -       -      11       2       9       3       - 


                           3.5%  0.7%  3.7% 10.0%        3.6%  2.3%     0.8%     6.7%    3.5%                     3.5%                                     6.3%    1.8%    7.2%    1.5%         


                                                G                                   H                                                                         s               U                 


 


16                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       -       1       -       - 


                           0.2%        0.2%                    0.4%     0.4%             0.2%                     0.2%                                                     0.6%                 


 


20                            5     0     5     -     -     -     5        1        4       5       -       -        5        -       -       -       -       1       4       2       3       - 


                           1.5%  0.5%  1.6%                    3.0%     0.7%     2.4%    1.5%                     1.5%                                     0.8%    4.5%    1.7%    1.5%         


 


25                            3     0     3     -     -     0     3        0        3       3       -       -        3        -       -       -       -       -       3       3       0       0 


                           0.9%  1.5%  0.8%              0.2%  1.7%     0.2%     1.7%    0.9%                     0.9%                                             3.6%    2.1%    0.1%    1.5% 


                                                                                                                                                                              u                 


 


30                            1     0     1     -     -     1     0        1        -       1       -       -        1        -       -       -       -       0       1       1       0       - 


                           0.2%  0.5%  0.2%              0.7%  0.1%     0.4%             0.2%                     0.2%                                     0.1%    0.8%    0.5%    0.1%         


 


32                            2     -     2     -     -     -     2        -        2       2       -       -        2        -       -       -       -       -       2       -       2       - 


                           0.7%        0.8%                    1.4%              1.5%    0.7%                     0.7%                                             2.9%            1.2%         


 


Don't know                    4     0     4     0     1     -     3        4        0       4       -       -        4        -       -       -       2       -       2       0       4       - 


                           1.1%  0.7%  1.2%  0.4%  3.5%        1.5%     2.0%     0.1%    1.1%                     1.1%                             3.3%            2.0%    0.2%    1.8%         


 


Mean                       5.03  4.35  5.09  4.91  4.61  4.42  5.46     4.26     5.93    5.03       -       -     5.03        -       -    1.49    2.77    5.09    7.31    5.65    4.71    4.20 


                                                                                    H                                                                 P      PQ     PQR       u                 


Standard Deviation         5.05  4.41  5.11  3.94  3.03  4.27  5.95     3.66     6.20    5.05                     5.05                     0.75    1.89    3.98    7.59    5.58    4.79    3.47 


Standard Error             0.37  0.71  0.40  0.91  0.59  0.64  0.57     0.29     0.80    0.37                     0.37                     0.29    0.31    0.43    1.04    0.66    0.46    1.20 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                               M4. Thinking about all the CFLs that you bought in 2014, how many did you store to install later?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              164    11   152    24    15    43    80       91       73     164       -       -      164        -       -       1      31      86      39      55     102       7 


 


Unweighted Total            168    48   120    25    18    38    87      128       40     168       -       -      168        -       -       1      22      86      51      66      95       7 


 


0                            10     0    10     -     -     4     6        3        7      10       -       -       10        -       -       -       7       2       -       6       4       - 


                           6.2%  0.2%  6.6%              9.9%  7.2%     3.7%     9.2%    6.2%                     6.2%                            21.7%    2.4%           10.9%    4.0%         


 


1                            22     0    22     1     2     9    10        8       15      22       -       -       22        -       -       1       7       7       6       6      16       - 


                          13.7%  2.5% 14.5%  2.7% 15.9% 21.2% 12.6%     8.3%    20.5%   13.7%                    13.7%                   100.0%   23.2%    8.3%   15.4%   11.0%   16.1%         


 


2                            41     2    39     6     2     5    28       23       18      41       -       -       41        -       -       -       9      22      10      12      23       6 


                          25.0% 19.6% 25.4% 25.8% 10.8% 12.2% 34.4%    25.0%    25.1%   25.0%                    25.0%                            27.9%   26.1%   25.1%   21.8%   22.9%   83.6% 


 


3                            22     1    21     7     3     7     5        9       12      22       -       -       22        -       -       -       2      15       1       3      18       1 


                          13.3%  6.1% 13.9% 30.6% 17.8% 15.7%  6.0%    10.3%    17.1%   13.3%                    13.3%                             6.1%   18.1%    2.6%    6.4%   17.5%    7.5% 


 


4                            22     2    20     1     4     6    11       19        3      22       -       -       22        -       -       -       2      14       6       8      14       0 


                          13.6% 18.8% 13.2%  5.0% 28.9% 13.4% 13.4%    21.3%     4.0%   13.6%                    13.6%                             6.8%   16.3%   14.5%   15.3%   13.4%    2.0% 


 


5                             9     1     8     0     -     0     8        4        4       9       -       -        9        -       -       -       1       4       3       3       6       - 


                           5.3%  5.5%  5.3%  1.3%        0.5% 10.2%     4.7%     6.1%    5.3%                     5.3%                             4.0%    5.1%    7.9%    5.2%    5.8%         


 


6                            17     3    14     5     0     6     6       10        7      17       -       -       17        -       -       -       3       9       4      11       6       - 


                          10.4% 29.7%  9.0% 21.7%  1.7% 12.9%  7.2%    10.9%     9.7%   10.4%                    10.4%                             9.5%   10.9%   10.8%   20.8%    5.5%         


 


7                             4     -     4     3     -     -     1        4        -       4       -       -        4        -       -       -       -       1       3       -       4       - 


                           2.3%        2.5% 10.3%              1.6%     4.2%             2.3%                     2.3%                                     1.5%    6.4%            3.8%         


 


8                             6     0     6     -     2     3     2        2        5       6       -       -        6        -       -       -       0       5       2       2       5       - 


                           3.9%  4.1%  3.9%       11.6%  7.1%  1.9%     2.0%     6.3%    3.9%                     3.9%                             0.7%    5.4%    3.8%    2.7%    4.8%         


 


9                             2     0     1     -     0     -     1        2        -       2       -       -        2        -       -       -       -       0       1       -       1       0 


                           1.0%  2.3%  0.9%        1.7%        1.6%     1.7%             1.0%                     1.0%                                     0.3%    3.4%            1.3%    3.8% 


 


10                            4     0     4     -     -     3     1        4        -       4       -       -        4        -       -       -       -       3       1       1       3       - 


                           2.7%  1.2%  2.8%              6.7%  1.8%     4.8%             2.7%                     2.7%                                     3.5%    3.3%    2.4%    3.0%         


 


12                            1     0     1     -     1     -     -        -        1       1       -       -        1        -       -       -       -       1       0       1       -       - 


                           0.9%  2.3%  0.8%        9.6%                          2.0%    0.9%                     0.9%                                     1.4%    0.6%    2.6%                 


 


14                            0     0     -     -     -     0     -        0        -       0       -       -        0        -       -       -       -       -       0       -       0       - 


                           0.1%  1.9%                    0.5%           0.2%             0.1%                     0.1%                                             0.5%            0.2%         


 


18                            0     0     -     -     0     -     -        0        -       0       -       -        0        -       -       -       -       0       -       0       -       - 


                           0.2%  2.8%              2.1%                 0.3%             0.2%                     0.2%                                     0.4%            0.6%                 


 


100                           0     0     -     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       0       -       -       0 


                           0.1%  1.9%                          0.3%     0.2%             0.1%                     0.1%                                             0.5%                    3.1% 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                              (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                               M4. Thinking about all the CFLs that you bought in 2014, how many did you store to install later?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Don't know                    2     0     2     1     -     -     1        2        -       2       -       -        2        -       -       -       -       0       2       0       2       - 


                           1.3%  1.2%  1.3%  2.7%              1.8%     2.3%             1.3%                     1.3%                                     0.2%    5.0%    0.2%    1.9%         


 


Mean                       3.63  7.04  3.38  3.85  4.76  3.56  3.39     4.14     3.01    3.63       -       -     3.63        -       -    1.00    2.07    3.87    4.67    3.74    3.45    5.42 


                                                                                                                                                              Q                                 


Standard Deviation         4.35 13.95  2.50  1.90  3.87  2.95  5.49     5.37     2.52    4.35                     4.35                     0.00    1.92    2.62    7.76    2.96    2.46   18.41 


Standard Error             0.46  3.22  0.28  0.60  1.13  0.65  0.76     0.63     0.46    0.46                     0.46                     0.00    0.49    0.39    1.50    0.50    0.34    9.43 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                   M5. Thinking of the CFLs you purchased most recently, what type of bulbs did you replace?   


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              321    25   296    44    33    84   161      173      148     321       -       -      321        -       -      12      60     161      75     111     195      14 


 


Unweighted Total            313    87   226    42    39    75   157      237       76     313       -       -      313        -       -       8      59     147      83     119     181      13 


 


Incandescent                181    12   169    20    22    44    95       98       83     181       -       -      181        -       -      10      39      80      43      63     114       4 


                          56.5% 49.3% 57.1% 44.9% 68.2% 52.7% 59.2%    56.7%    56.2%   56.5%                    56.5%                    78.5%   65.0%   49.9%   57.3%   56.7%   58.2%   30.6% 


                                                                                                                                              R                                                 


 


CFL                         112    10   102    15    11    26    60       60       52     112       -       -      112        -       -       3       5      67      37      45      64       3 


                          34.9% 38.1% 34.6% 33.3% 35.1% 30.8% 37.5%    34.6%    35.3%   34.9%                    34.9%                    21.5%    8.0%   41.5%   49.0%   40.5%   32.8%   20.1% 


                                                                                                                                                              Q      pQ                         


 


Halogen                      18     3    16     5     0     6     7        9       10      18       -       -       18        -       -       -       3      14       1      13       4       2 


                           5.8% 10.9%  5.3% 12.0%  0.8%  7.1%  4.4%     5.0%     6.6%    5.8%                     5.8%                             4.5%    8.4%    1.8%   11.6%    2.0%   11.7% 


                                                                                                                                                              S               U                 


 


LED                          11     1    10     0     0     0    10       11        -      11       -       -       11        -       -       -       2       4       2       6       5       - 


                           3.3%  2.9%  3.4%  0.5%  1.0%  0.2%  6.3%     6.2%             3.3%                     3.3%                             3.4%    2.7%    3.0%    5.6%    2.3%         


                                                                  F                                                                                                                             


 


Empty socket                  5     1     4     1     -     2     3        4        1       5       -       -        5        -       -       -       0       3       1       2       2       1 


                           1.6%  4.5%  1.3%  1.8%        2.1%  1.6%     2.5%     0.5%    1.6%                     1.6%                             0.5%    1.7%    1.8%    1.8%    0.9%    9.1% 


 


Don't know                   31     2    29     8     1    11    10       10       21      31       -       -       31        -       -       -      11      13       5       6      20       4 


                           9.6%  8.3%  9.7% 19.3%  4.1% 12.6%  6.4%     5.7%    14.1%    9.6%                     9.6%                            18.6%    7.9%    6.9%    5.5%   10.5%   28.5% 


                                                                                    h                                                                                                           


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                         M6. Where did you purchase CFLs most recently?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              365    31   334    49    37    98   181      202      162     365       -       -      365        -       -      12      69     182      86     127     220      17 


 


Unweighted Total            359   101   258    50    44    88   177      273       86     359       -       -      359        -       -       8      65     170      95     136     207      16 


 


Home center (Home Depot,    145    12   134    21    14    36    75       88       58     145       -       -      145        -       -       2      30      66      42      60      84       2 


Lowe's, D & B Supply,     39.9% 37.7% 40.1% 42.2% 38.3% 36.9% 41.1%    43.4%    35.5%   39.9%                    39.9%                    13.6%   44.1%   36.3%   49.1%   47.1%   38.1%    9.3% 


Lumbermen's)                                                                                                                                          P               P       V       V         


 


Discount or mass            108     8   101    20    12    24    52       62       46     108       -       -      108        -       -       2      20      57      24      26      76       6 


merchandise store (Wal-   29.6% 24.3% 30.1% 41.5% 33.2% 24.1% 28.7%    30.6%    28.5%   29.6%                    29.6%                    16.8%   29.4%   31.1%   27.3%   20.4%   34.7%   32.9% 


Mart, K-Mart, Target,                                                                                                                                                                 T         


etc.)                     


 


Buying clubs (Costco or      48     2    46     8     2     9    29       27       22      48       -       -       48        -       -       4       5      26      13      21      23       4 


Sam's Club)               13.2%  5.8% 13.9% 16.4%  4.5%  9.5% 16.1%    13.1%    13.4%   13.2%                    13.2%                    31.4%    7.7%   14.1%   15.6%   16.7%   10.5%   22.6% 


                                                                  E                                                                                                                             


 


Hardware stores (ACE,        34     8    26     1     7    10    16       18       16      34       -       -       34        -       -       3       3      14      11      14      18       2 


True Value, Do it Best,    9.4% 27.0%  7.7%  3.0% 19.8% 10.0%  8.6%     9.1%     9.6%    9.4%                     9.4%                    27.5%    4.9%    7.9%   13.1%   11.2%    8.3%    9.6% 


Do it Center)                       C                                                                                                                                                           


 


Supermarket, food store      19     2    18     3     -     5    12       10       10      19       -       -       19        -       -       1       2      12       2       7       9       3 


(Albertson's, Winco        5.3%  5.4%  5.3%  5.7%        4.8%  6.5%     4.8%     5.9%    5.3%                     5.3%                    10.7%    3.0%    6.5%    2.4%    5.4%    4.2%   18.0% 


Foods)                    


 


Drug store (Bartell, Bi-     10     1    10     0     -     6     4        3        7      10       -       -       10        -       -       -       3       7       0       1       8       1 


Mart, Hi-School            2.8%  1.7%  2.9%  0.4%        6.1%  2.3%     1.6%     4.3%    2.8%                     2.8%                             4.1%    3.7%    0.6%    1.1%    3.4%    7.5% 


Pharmacy, Longs, etc.)    


 


Lighting supply store,        5     0     4     -     -     4     1        2        3       5       -       -        5        -       -       -       -       3       1       1       4       - 


lighting showroom          1.2%  0.2%  1.3%              4.0%  0.3%     0.8%     1.8%    1.2%                     1.2%                                     1.7%    0.6%    0.5%    1.8%         


 


Over the Internet             1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       1       -       1       - 


                           0.1%        0.2%                    0.3%     0.2%             0.1%                     0.1%                                             0.6%            0.2%         


 


Other (SPECIFY)               6     0     6     0     2     1     3        2        4       6       -       -        6        -       -       -       4       2       0       3       3       - 


                           1.7%  1.4%  1.7%  0.3%  4.1%  1.2%  1.8%     1.0%     2.5%    1.7%                     1.7%                             6.0%    1.0%    0.1%    2.1%    1.5%         


 


Don't know                   15     1    14     -     1     9     6        6        9      15       -       -       15        -       -       -       3       7       5       4       9       1 


                           4.2%  3.3%  4.2%        2.4%  8.9%  3.1%     3.2%     5.4%    4.2%                     4.2%                             4.3%    3.9%    5.8%    3.5%    4.3%    7.5% 


 


Refused                       1     -     1     -     -     -     1        -        1       1       -       -        1        -       -       -       -       1       -       1       -       - 


                           0.4%        0.4%                    0.7%              0.8%    0.4%                     0.4%                                     0.7%            1.0%                 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                  S1. Thinking about all of the CFLs you recently purchased, how satisfied are you with them?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              570    53   516    83    75   145   266      346      224     570       -       -      365      188       -      23     106     242     113     239     305      25 


 


Unweighted Total            590   169   421    95    83   149   263      467      123     590       -       -      359      212       -      20     110     242     130     249     316      25 


 


TOP 2 NET                   226    21   206    31    29    50   117      138       89     226       -       -      171       46       -      11      46     105      49      73     142      12 


=========                 39.8% 38.8% 39.9% 37.4% 38.3% 34.3% 43.9%    39.9%    39.6%   39.8%                    47.0%    24.6%           48.8%   43.0%   43.4%   43.9%   30.3%   46.5%   48.0% 


                                                                                                                     N                                                                T         


 


  10 - Very satisfied       173    16   157    23    24    39    87      104       70     173       -       -      130       36       -       8      38      82      33      53     108      12 


                          30.4% 30.3% 30.4% 28.0% 32.0% 26.8% 32.7%    29.9%    31.1%   30.4%                    35.6%    19.1%           36.1%   36.0%   34.0%   29.5%   22.1%   35.5%   48.0% 


                                                                                                                     N                                                                T       T 


 


  9                          53     5    49     8     5    11    30       34       19      53       -       -       42       10       -       3       7      23      16      20      34       - 


                           9.4%  8.5%  9.4%  9.4%  6.4%  7.5% 11.2%     9.9%     8.4%    9.4%                    11.4%     5.5%           12.7%    7.0%    9.4%   14.3%    8.2%   11.0%         


                                                                                                                     N                                                q                         


 


8                           105     9    97    14    14    24    54       50       55     105       -       -       85       21       -       3      13      55      28      33      67       5 


                          18.5% 16.5% 18.7% 16.5% 19.0% 16.3% 20.2%    14.5%    24.7%   18.5%                    23.2%    11.0%           13.9%   11.8%   22.7%   24.5%   13.8%   22.1%   19.8% 


                                                                                    H                                N                                        Q       Q               T         


 


7                            54     3    51     4     6    26    17       37       17      54       -       -       38       14       -       3       7      26       8      26      26       2 


                           9.5%  4.9%  9.9%  5.4%  8.5% 18.2%  6.3%    10.6%     7.7%    9.5%                    10.5%     7.6%           10.9%    6.8%   10.7%    6.7%   10.8%    8.6%    6.7% 


                                                          DeG                                                                                                                                   


 


6                            33     2    32     5     6     9    14       31        3      33       -       -       16       13       -       -       3      14      12      13      16       4 


                           5.9%  3.4%  6.1%  6.2%  7.6%  6.2%  5.1%     8.9%     1.2%    5.9%                     4.4%     7.1%                    2.9%    5.7%   10.8%    5.5%    5.3%   15.6% 


                                                                           I                                                                                          Q                         


 


5                            40     7    33     9     5    14    12       24       16      40       -       -       18       22       -       1      11      15       4      17      22       0 


                           7.1% 13.0%  6.5% 10.9%  6.2%  9.9%  4.6%     7.0%     7.3%    7.1%                     5.0%    11.5%            5.6%   10.4%    6.4%    3.6%    7.3%    7.3%    1.9% 


                                                                                                                              M                                                                 


 


4                            21     3    18     6     4     6     5       11       10      21       -       -       12        9       -       0       5       8       1      19       2       - 


                           3.7%  5.1%  3.6%  7.3%  5.9%  3.9%  1.9%     3.2%     4.4%    3.7%                     3.2%     5.0%            2.0%    5.1%    3.5%    1.2%    8.1%    0.6%         


                                                g                                                                                                     s                       U                 


 


3                            26     5    21     5     3     4    14       12       14      26       -       -        5       21       -       3       5       8       3      19       7       - 


                           4.6% 10.0%  4.0%  6.0%  4.0%  2.9%  5.2%     3.6%     6.1%    4.6%                     1.5%    11.0%           11.4%    4.7%    3.4%    2.8%    8.0%    2.2%         


                                    C                                                                                         M                                               U                 


 


BOTTOM 2 NET                 54     4    50     9     8    10    28       37       17      54       -       -       18       36       -       2      15      10       5      37      17       - 


============               9.5%  7.7%  9.7% 10.5% 10.0%  7.1% 10.4%    10.8%     7.4%    9.5%                     5.0%    19.1%            7.5%   14.3%    4.3%    4.3%   15.4%    5.7%         


                                                                                                                              M                      rs                       U                 


 


  2                          19     0    19     1     5     1    11       13        5      19       -       -        6       12       -       -       3       6       3      11       8       - 


                           3.3%  0.6%  3.6%  1.6%  6.8%  1.0%  4.1%     3.9%     2.4%    3.3%                     1.8%     6.6%                    2.4%    2.6%    2.5%    4.7%    2.5%         


                                          b           F                                                                       M                                                                 


 


  1 - Not at all             35     4    31     7     2     9    17       24       11      35       -       -       12       23       -       2      13       4       2      26      10       - 


  satisfied                6.2%  7.1%  6.1%  8.9%  3.2%  6.1%  6.2%     7.0%     5.0%    6.2%                     3.2%    12.5%            7.5%   11.9%    1.7%    1.8%   10.7%    3.2%         


                                                                                                                              M                      RS                       U                 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                  S1. Thinking about all of the CFLs you recently purchased, how satisfied are you with them?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Don't know                    7     0     7     -     0     2     5        3        4       7       -       -        1        6       -       -       1       0       1       2       5       - 


                           1.2%  0.7%  1.3%        0.3%  1.2%  1.8%     0.9%     1.6%    1.2%                     0.3%     3.1%                    0.9%      *%    0.4%    0.7%    1.7%         


                                                                                                                              m                                                                 


 


Refused                       2     -     2     -     -     -     2        2        -       2       -       -        -        -       -       -       -       -       2       -       -       2 


                           0.4%        0.4%                    0.8%     0.6%             0.4%                                                                      1.8%                    8.2% 


 


Mean                       7.26  6.94  7.29  6.84  7.21  7.21  7.43     7.16     7.40    7.26       -       -     7.95     5.79       -    7.40    6.93    7.78    7.88    6.32    7.90    8.57 


                                                                                                                     N                                        q       q               T       T 


Standard Deviation         2.80  2.96  2.78  2.97  2.79  2.58  2.86     2.84     2.73    2.80                     2.32     3.14            3.01    3.22    2.35    2.23    3.08    2.38    1.68 


Standard Error             0.15  0.35  0.16  0.49  0.38  0.29  0.22     0.16     0.29    0.15                     0.16     0.28            0.80    0.42    0.20    0.25    0.26    0.18    0.43 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                       S4. In general, what are the best features of CFLs? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              570    53   516    83    75   145   266      346      224     570       -       -      365      188       -      23     106     242     113     239     305      25 


 


Unweighted Total            590   169   421    95    83   149   263      467      123     590       -       -      359      212       -      20     110     242     130     249     316      25 


 


Last longer before          256    27   228    39    37    68   112      151      105     256       -       -      187       64       -       5      60     112      53      77     162      16 


burning out               44.9% 51.5% 44.2% 47.4% 48.8% 46.9% 41.9%    43.7%    46.7%   44.9%                    51.4%    33.8%           22.8%   56.4%   46.2%   46.6%   32.1%   53.3%   64.6% 


                                                                                                                     N                                P       p       p               T       T 


 


Save / conserve energy /    223    13   209    21    21    68   113      134       89     223       -       -      140       75       -      12      36      97      56     115     102       6 


electricity               39.1% 24.9% 40.6% 25.3% 28.2% 46.5% 42.4%    38.7%    39.8%   39.1%                    38.5%    39.9%           50.5%   33.9%   40.3%   49.5%   47.9%   33.5%   23.3% 


                                          B                DE    DE                                                                                                   q      UV                 


 


Save money / reduce         109     7   102    14    15    31    48       70       38     109       -       -       80       25       -       2      12      50      33      38      70       0 


electricity bill          19.1% 13.1% 19.7% 17.4% 19.8% 21.4% 18.2%    20.4%    17.2%   19.1%                    21.8%    13.2%            7.1%   11.2%   20.9%   29.1%   16.0%   23.0%    0.5% 


                                                                                                                     N                                       Pq      PQ       V       V         


 


Brightness                   87     6    81    18     8    22    40       40       47      87       -       -       65       21       -       2      29      39      12      33      53       2 


                          15.3% 10.9% 15.8% 21.5% 10.9% 14.8% 14.9%    11.6%    21.0%   15.3%                    17.8%    11.2%            8.3%   26.9%   16.0%   11.0%   13.6%   17.3%    8.0% 


                                                                                    H                                n                              PrS                                         


 


Quality of light             61     7    54     4    13     9    35       29       31      61       -       -       50       10       -       4      15      25      12      19      41       1 


                          10.7% 13.1% 10.5%  5.1% 17.5%  6.1% 13.0%     8.5%    14.1%   10.7%                    13.8%     5.6%           16.5%   14.4%   10.4%   10.2%    7.8%   13.4%    5.8% 


                                                     dF           f                                                  N                                                                t         


 


Resource conservation        49     3    46     9     3     7    31       20       30      49       -       -       35       14       -       2       1      24      12      19      28       3 


benefits / better for      8.7%  6.1%  8.9% 10.7%  3.9%  4.8% 11.5%     5.7%    13.2%    8.7%                     9.7%     7.4%            8.2%    0.7%   10.1%   10.6%    7.9%    9.1%   10.5% 


environment /"green"                                             EF                 H                                                                         Q       Q                         


 


Work better / higher         26     2    23     2     5     7    13       10       15      26       -       -       19        4       -       2       5      12       4       8      17       - 


quality                    4.5%  4.2%  4.5%  2.0%  6.0%  4.5%  4.8%     2.9%     6.9%    4.5%                     5.3%     2.1%            8.7%    5.0%    4.9%    3.8%    3.5%    5.6%         


 


Other (SPECIFY)              65     4    61     8     9    16    32       40       24      65       -       -       33       32       -       2      15      23      10      38      25       2 


                          11.4%  7.8% 11.7%  9.1% 12.2% 11.1% 12.0%    11.7%    10.9%   11.4%                     9.0%    17.1%            8.7%   14.0%    9.6%    9.0%   15.8%    8.2%    8.1% 


                                                                                                                              M                                               U                 


 


Don't know                   34     6    28     7     4     8    14       29        5      34       -       -       14       19       -       1       6       9       -      16      17       - 


                           5.9% 10.9%  5.4%  8.5%  5.4%  5.7%  5.3%     8.3%     2.1%    5.9%                     3.9%    10.2%            5.9%    5.4%    3.6%            6.8%    5.7%         


                                                                           I                                                  m                                                                 


 


Refused                       5     1     4     0     -     1     3        5        -       5       -       -        0        3       -       0       0       -       2       2       1       2 


                           0.9%  1.1%  0.8%  0.6%        0.8%  1.2%     1.4%             0.9%                       *%     1.5%            1.6%    0.1%            1.8%    1.0%    0.2%    8.2% 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                      S5. In general, what are the worst features of CFLs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              570    53   516    83    75   145   266      346      224     570       -       -      365      188       -      23     106     242     113     239     305      25 


 


Unweighted Total            590   169   421    95    83   149   263      467      123     590       -       -      359      212       -      20     110     242     130     249     316      25 


 


Take too long to light      108     5   104    17    14    23    55       70       38     108       -       -       66       42       -       1      18      40      31      58      48       3 


up                        19.0%  8.8% 20.1% 20.8% 18.9% 15.5% 20.5%    20.3%    17.1%   19.0%                    18.0%    22.0%            5.6%   16.7%   16.5%   27.4%   24.0%   15.7%   12.5% 


                                          B                                                                                                                          Pr       u                 


 


Not bright enough            87    10    77    14    17    19    37       66       21      87       -       -       45       40       -       3      16      43      10      38      46       3 


                          15.3% 19.2% 14.9% 16.6% 22.6% 13.3% 13.8%    19.0%     9.5%   15.3%                    12.4%    21.3%           13.2%   14.7%   17.8%    8.6%   16.0%   14.9%   12.7% 


                                                                           I                                                  M                               S                                 


 


Price / expensive            83    11    72    12    16    25    30       48       36      83       -       -       64       19       -       6      21      37       8      17      63       3 


                          14.6% 21.3% 13.9% 15.1% 21.8% 16.9% 11.2%    13.8%    15.9%   14.6%                    17.5%    10.0%           25.9%   20.0%   15.5%    7.4%    7.3%   20.7%   10.2% 


                                                      g                                                              n                                S       s                       T         


 


Color of light               66     3    63     5     1    32    28       39       27      66       -       -       38       25       -       3      11      23      16      43      23       0 


                          11.6%  5.7% 12.2%  5.9%  1.2% 22.1% 10.6%    11.3%    12.0%   11.6%                    10.5%    13.1%           10.9%   10.7%    9.6%   14.5%   17.9%    7.6%    0.8% 


                                          b               DEG     E                                                                                                          UV                 


 


Mercury / hazardous          48     5    42     6     7    14    21       35       13      48       -       -       27       18       -       3       8      17      14      20      27       0 


contents                   8.4%  9.6%  8.2%  7.6%  9.0%  9.5%  7.7%    10.1%     5.6%    8.4%                     7.4%     9.8%           14.4%    7.5%    7.2%   12.3%    8.4%    8.9%    0.8% 


 


Don't last long enough       45     5    41    11     4    10    20       27       18      45       -       -       26       19       -       1       5      19      10      29      14       2 


                           7.9%  8.5%  7.9% 13.0%  5.7%  7.1%  7.5%     7.9%     7.9%    7.9%                     7.2%     9.9%            4.2%    5.2%    7.8%    8.5%   12.0%    4.6%    9.1% 


                                                                                                                                                                              U                 


 


How they fit in fixtures     45     5    40    10     1     7    27       22       23      45       -       -       32       11       -       2       9      23       9      15      25       4 


                           7.8%  9.4%  7.7% 12.6%  1.1%  4.5% 10.1%     6.3%    10.2%    7.8%                     8.7%     6.0%            9.0%    8.2%    9.6%    8.0%    6.3%    8.2%   17.2% 


                                                E                 E                                                                                                                             


 


Too bright                   34     3    31     2     6    11    16       11       24      34       -       -       23       11       -       1      11      10       6      19      15       - 


                           6.0%  5.7%  6.0%  2.4%  7.5%  7.3%  6.0%     3.1%    10.5%    6.0%                     6.2%     6.1%            5.6%   10.2%    4.0%    5.3%    8.1%    4.8%         


                                                                                    H                                                                 r                                         


 


Difficult to dispose         30     1    29     0     3    11    16       23        7      30       -       -       20        9       -       -       3      13      11      12      18       - 


                           5.3%  2.2%  5.7%  0.2%  3.9%  7.5%  6.1%     6.7%     3.2%    5.3%                     5.4%     5.0%                    3.1%    5.5%   10.0%    5.1%    5.9%         


                                                            D     D                                                                                                                             


 


How they look in             25     5    19     3     2     9    10       16        8      25       -       -       16        8       -       2       4       8       5       6      17       2 


fixtures                   4.3% 10.2%  3.7%  4.0%  2.7%  6.2%  3.9%     4.7%     3.8%    4.3%                     4.3%     4.3%            9.0%    4.1%    3.4%    4.9%    2.3%    5.7%    6.7% 


                                    c                                                                                                                                                           


 


Other (SPECIFY)              60     6    54    12     8     9    31       34       26      60       -       -       31       28       -       -       6      24      10      37      23       - 


                          10.5% 11.2% 10.4% 14.0% 11.2%  5.9% 11.7%     9.7%    11.7%   10.5%                     8.4%    14.7%                    5.3%    9.9%    9.2%   15.3%    7.6%         


                                                                                                                              m                                               U                 


 


Don't know                   97     9    88    11    11    19    56       51       46      97       -       -       64       27       -       6      19      42      16      29      61       7 


                          17.0% 16.6% 17.0% 13.3% 14.1% 13.4% 20.9%    14.7%    20.5%   17.0%                    17.7%    14.5%           26.8%   17.7%   17.4%   14.1%   12.1%   19.9%   28.5% 


                                                                                                                                                                                      T         


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                      S5. In general, what are the worst features of CFLs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Refused                       3     -     3     -     -     -     3        3        -       3       -       -        1        -       -       -       -       1       2       -       1       2 


                           0.6%        0.7%                    1.3%     1.0%             0.6%                     0.4%                                     0.5%    1.8%            0.4%    8.2% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 


                                                              Pacific Market Research - April 2015 







                                                                                                                                           Table S10_1 Page 112 


 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                               S10_1. CFLs are not bright enough  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              570    53   516    83    75   145   266      346      224     570       -       -      365      188       -      23     106     242     113     239     305      25 


 


Unweighted Total            590   169   421    95    83   149   263      467      123     590       -       -      359      212       -      20     110     242     130     249     316      25 


 


Agree                       173    20   153    27    27    40    79      122       51     173       -       -      103       67       -       9      21      73      32      67      98       9 


                          30.4% 37.6% 29.6% 32.5% 35.5% 27.4% 29.9%    35.2%    22.9%   30.4%                    28.3%    35.5%           36.5%   20.2%   30.1%   28.6%   27.9%   32.0%   34.2% 


                                                                           I                                                                                                                    


 


Disagree                    384    31   353    54    48   103   178      215      169     384       -       -      255      117       -      13      82     167      77     169     200      14 


                          67.4% 58.5% 68.3% 65.1% 64.5% 71.1% 66.9%    62.1%    75.6%   67.4%                    70.0%    62.0%           55.2%   77.0%   69.1%   68.0%   70.7%   65.6%   57.7% 


                                                                                    H                                                                                                           


 


Don't know                    9     2     7     2     -     2     4        5        3       9       -       -        5        3       -       2       3       -       2       1       7       - 


                           1.5%  3.9%  1.3%  2.4%        1.5%  1.7%     1.5%     1.5%    1.5%                     1.4%     1.8%            8.3%    2.8%            1.6%    0.6%    2.4%         


 


Refused                       4     -     4     -     -     -     4        4        -       4       -       -        1        1       -       -       -       2       2       2       -       2 


                           0.7%        0.8%                    1.5%     1.2%             0.7%                     0.2%     0.7%                            0.8%    1.8%    0.9%            8.2% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                            S10_2. The light from CFLs is too harsh  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              570    53   516    83    75   145   266      346      224     570       -       -      365      188       -      23     106     242     113     239     305      25 


 


Unweighted Total            590   169   421    95    83   149   263      467      123     590       -       -      359      212       -      20     110     242     130     249     316      25 


 


Agree                       104     5    99    11     8    34    52       56       48     104       -       -       57       46       -       7      25      33      14      60      44       0 


                          18.3% 10.2% 19.2% 13.2% 10.7% 23.3% 19.4%    16.2%    21.6%   18.3%                    15.6%    24.3%           29.9%   23.1%   13.6%   12.7%   25.0%   14.5%    0.8% 


                                          B                 E     e                                                           M                                              UV       V         


 


Disagree                    453    47   406    72    67   104   211      281      172     453       -       -      304      137       -      16      78     209      96     176     254      23 


                          79.6% 88.4% 78.7% 86.8% 88.5% 71.4% 79.3%    81.2%    77.1%   79.6%                    83.4%    73.0%           70.1%   73.8%   86.4%   85.4%   73.6%   83.3%   91.0% 


                                    C           F    Fg                                                              N                                        Q       q               T       T 


 


Don't know                   10     1     9     -     1     8     2        7        3      10       -       -        4        5       -       -       3       -       -       3       7       - 


                           1.7%  1.4%  1.8%        0.8%  5.3%  0.6%     2.0%     1.3%    1.7%                     1.0%     2.7%                    3.1%                    1.3%    2.2%         


                                                           eG                                                                                                                                   


 


Refused                       2     -     2     -     -     -     2        2        -       2       -       -        -        -       -       -       -       -       2       -       -       2 


                           0.4%        0.4%                    0.8%     0.6%             0.4%                                                                      1.8%                    8.2% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                           S10_3. CFLs don't fit well in my fixtures  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              570    53   516    83    75   145   266      346      224     570       -       -      365      188       -      23     106     242     113     239     305      25 


 


Unweighted Total            590   169   421    95    83   149   263      467      123     590       -       -      359      212       -      20     110     242     130     249     316      25 


 


Agree                       145    21   124    33    15    33    64       94       51     145       -       -       75       68       -       7      26      64      20      74      69       3 


                          25.5% 39.5% 24.0% 39.6% 20.3% 22.6% 24.1%    27.3%    22.8%   25.5%                    20.6%    35.9%           28.6%   24.8%   26.6%   17.7%   30.8%   22.5%   11.3% 


                                    C         efg                                                                             M                                               V                 


 


Disagree                    412    32   380    49    60   109   194      241      171     412       -       -      284      115       -      16      80     175      89     161     231      20 


                          72.4% 59.6% 73.7% 59.6% 79.7% 74.8% 72.9%    69.7%    76.4%   72.4%                    78.0%    61.3%           68.3%   75.2%   72.3%   78.8%   67.3%   75.7%   80.5% 


                                          B           D                                                              N                                                                          


 


Don't know                    8     0     8     1     -     2     5        6        2       8       -       -        3        5       -       1       -       1       1       5       4       - 


                           1.5%  0.5%  1.6%  0.8%        1.6%  2.0%     1.8%     0.8%    1.5%                     0.9%     2.7%            3.1%            0.6%    1.2%    1.9%    1.2%         


 


Refused                       4     0     4     -     -     1     3        4        -       4       -       -        2        0       -       -       -       1       3       -       2       2 


                           0.7%  0.4%  0.7%              1.0%  1.0%     1.2%             0.7%                     0.5%     0.1%                            0.5%    2.3%            0.6%    8.2% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                           S10_4. CFLs don't look good in my fixtures  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              570    53   516    83    75   145   266      346      224     570       -       -      365      188       -      23     106     242     113     239     305      25 


 


Unweighted Total            590   169   421    95    83   149   263      467      123     590       -       -      359      212       -      20     110     242     130     249     316      25 


 


Agree                       189    25   164    37    24    38    90      129       60     189       -       -      106       78       -       4      36      78      28      87      95       7 


                          33.2% 47.0% 31.8% 45.1% 31.9% 26.3% 33.6%    37.2%    26.9%   33.2%                    29.0%    41.3%           19.2%   33.9%   32.1%   24.6%   36.2%   31.3%   28.1% 


                                    C           F                          i                                                  M                                                                 


 


Disagree                    367    27   340    44    49   106   168      210      158     367       -       -      255      103       -      19      70     163      78     150     201      16 


                          64.5% 51.2% 65.9% 53.1% 65.7% 73.2% 63.0%    60.6%    70.5%   64.5%                    70.0%    54.9%           80.8%   65.9%   67.3%   68.8%   62.6%   66.1%   63.8% 


                                          B                 D                       h                                N                                                                          


 


Don't know                    8     1     8     1     2     1     4        5        3       8       -       -        1        7       -       -       0       1       3       3       6       - 


                           1.5%  1.4%  1.5%  1.6%  2.4%  0.6%  1.7%     1.5%     1.4%    1.5%                     0.3%     3.8%                    0.2%    0.5%    2.6%    1.1%    1.9%         


                                                                                                                              m                                                                 


 


Refused                       5     0     4     0     -     -     4        2        2       5       -       -        3        -       -       -       -       -       4       0       2       2 


                           0.8%  0.4%  0.9%  0.2%              1.7%     0.7%     1.1%    0.8%                     0.7%                                             4.0%    0.1%    0.8%    8.2% 


                                                                                                                                                                                              t 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                             S10_5. CFLs take too long to light up  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              570    53   516    83    75   145   266      346      224     570       -       -      365      188       -      23     106     242     113     239     305      25 


 


Unweighted Total            590   169   421    95    83   149   263      467      123     590       -       -      359      212       -      20     110     242     130     249     316      25 


 


Agree                       217    17   200    44    27    56    90      139       78     217       -       -      121       92       -       6      37      93      41     116      98       3 


                          38.1% 32.4% 38.7% 53.6% 36.1% 38.2% 33.8%    40.2%    34.8%   38.1%                    33.1%    48.9%           24.7%   34.5%   38.6%   36.8%   48.3%   32.2%   12.0% 


                                               eG                                                                             M                                              UV       V         


 


Disagree                    335    33   302    35    46    89   165      198      137     335       -       -      236       89       -      15      70     143      65     115     200      20 


                          58.8% 61.1% 58.6% 42.2% 61.1% 61.3% 62.0%    57.2%    61.4%   58.8%                    64.7%    47.1%           64.2%   65.5%   59.1%   58.1%   48.0%   65.6%   79.8% 


                                                      d     D     D                                                  N                                                                T       T 


 


Don't know                   15     3    12     3     2     1     9        6        8      15       -       -        8        7       -       3       -       5       4       9       6       - 


                           2.6%  5.6%  2.3%  3.6%  2.8%  0.5%  3.4%     1.9%     3.8%    2.6%                     2.2%     3.8%           11.1%            2.3%    3.3%    3.7%    2.0%         


                                                                  f                                                                                                                             


 


Refused                       3     0     2     0     -     -     2        3        -       3       -       -        -        0       -       -       -       -       2       -       0       2 


                           0.4%  0.9%  0.4%  0.6%              0.8%     0.7%             0.4%                              0.2%                                    1.8%            0.2%    8.2% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                       S10_6. CFLs don't come in the shapes that I need   


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              570    53   516    83    75   145   266      346      224     570       -       -      365      188       -      23     106     242     113     239     305      25 


 


Unweighted Total            590   169   421    95    83   149   263      467      123     590       -       -      359      212       -      20     110     242     130     249     316      25 


 


Agree                       173    26   147    40    24    32    78      102       72     173       -       -       98       73       -       5      30      71      25      81      86       7 


                          30.5% 48.8% 28.6% 48.2% 32.4% 21.7% 29.2%    29.4%    32.1%   30.5%                    27.0%    38.9%           23.4%   28.1%   29.2%   22.1%   33.8%   28.2%   26.7% 


                                    C          FG                                                                             M                                                                 


 


Disagree                    370    25   345    38    49   107   175      225      145     370       -       -      255      102       -      16      71     163      84     150     204      16 


                          64.9% 46.3% 66.8% 46.3% 65.3% 73.6% 65.8%    65.0%    64.9%   64.9%                    70.0%    54.1%           69.3%   66.8%   67.6%   74.5%   62.5%   66.9%   64.1% 


                                          B           d     D     D                                                  N                                                                          


 


Don't know                   24     3    22     5     2     7    11       17        7      24       -       -       11       13       -       2       5       8       2       9      15       0 


                           4.3%  4.9%  4.2%  5.5%  2.3%  4.7%  4.2%     5.0%     3.1%    4.3%                     3.0%     7.0%            7.3%    5.1%    3.2%    1.6%    3.7%    5.0%    1.0% 


 


Refused                       2     -     2     -     -     -     2        2        -       2       -       -        -        -       -       -       -       -       2       -       -       2 


                           0.4%        0.4%                    0.8%     0.6%             0.4%                                                                      1.8%                    8.2% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                              S10_7. CFLs are not suitable for use in all of the rooms in my home   


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              570    53   516    83    75   145   266      346      224     570       -       -      365      188       -      23     106     242     113     239     305      25 


 


Unweighted Total            590   169   421    95    83   149   263      467      123     590       -       -      359      212       -      20     110     242     130     249     316      25 


 


Agree                       331    32   298    56    44    74   157      198      133     331       -       -      182      137       -      18      63     123      51     163     155      13 


                          58.1% 60.9% 57.8% 67.2% 58.8% 50.8% 59.0%    57.3%    59.3%   58.1%                    49.9%    72.9%           78.2%   58.9%   50.9%   45.5%   68.0%   50.7%   53.1% 


                                                f                                                                             M              RS                               U                 


 


Disagree                    234    21   214    27    31    71   105      143       91     234       -       -      182       49       -       5      44     119      58      75     149      10 


                          41.1% 38.8% 41.4% 32.5% 41.2% 49.0% 39.5%    41.4%    40.7%   41.1%                    50.0%    26.1%           21.8%   41.1%   49.1%   51.6%   31.5%   48.9%   38.7% 


                                                            d                                                        N                                        P       P               T         


 


Don't know                    2     0     2     0     -     0     2        2        -       2       -       -        1        2       -       -       -       -       1       1       1       - 


                           0.4%  0.4%  0.4%  0.2%        0.2%  0.7%     0.7%             0.4%                     0.2%     0.9%                                    1.1%    0.5%    0.4%         


 


Refused                       2     -     2     -     -     -     2        2        -       2       -       -        -        -       -       -       -       -       2       -       -       2 


                           0.4%        0.4%                    0.8%     0.6%             0.4%                                                                      1.8%                    8.2% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                 Summary of Frequencies: S10_1 to S10_7  Agree - Do you agree or disagree with this statement?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              570    53   516    83    75   145   266      346      224     570       -       -      365      188       -      23     106     242     113     239     305      25 


 


Unweighted Total            590   169   421    95    83   149   263      467      123     590       -       -      359      212       -      20     110     242     130     249     316      25 


 


S10_7. CFLs are not         331    32   298    56    44    74   157      198      133     331       -       -      182      137       -      18      63     123      51     163     155      13 


suitable for use in all   58.1% 60.9% 57.8% 67.2% 58.8% 50.8% 59.0%    57.3%    59.3%   58.1%                    49.9%    72.9%           78.2%   58.9%   50.9%   45.5%   68.0%   50.7%   53.1% 


of the rooms in my home                         f                                                                             M              RS                               U                 


 


S10_5. CFLs take too        217    17   200    44    27    56    90      139       78     217       -       -      121       92       -       6      37      93      41     116      98       3 


long to light up          38.1% 32.4% 38.7% 53.6% 36.1% 38.2% 33.8%    40.2%    34.8%   38.1%                    33.1%    48.9%           24.7%   34.5%   38.6%   36.8%   48.3%   32.2%   12.0% 


                                               eG                                                                             M                                              UV       V         


 


S10_4. CFLs don't look      189    25   164    37    24    38    90      129       60     189       -       -      106       78       -       4      36      78      28      87      95       7 


good in my fixtures       33.2% 47.0% 31.8% 45.1% 31.9% 26.3% 33.6%    37.2%    26.9%   33.2%                    29.0%    41.3%           19.2%   33.9%   32.1%   24.6%   36.2%   31.3%   28.1% 


                                    C           F                          i                                                  M                                                                 


 


S10_6. CFLs don't come      173    26   147    40    24    32    78      102       72     173       -       -       98       73       -       5      30      71      25      81      86       7 


in the shapes that I      30.5% 48.8% 28.6% 48.2% 32.4% 21.7% 29.2%    29.4%    32.1%   30.5%                    27.0%    38.9%           23.4%   28.1%   29.2%   22.1%   33.8%   28.2%   26.7% 


need                                C          FG                                                                             M                                                                 


 


S10_1. CFLs are not         173    20   153    27    27    40    79      122       51     173       -       -      103       67       -       9      21      73      32      67      98       9 


bright enough             30.4% 37.6% 29.6% 32.5% 35.5% 27.4% 29.9%    35.2%    22.9%   30.4%                    28.3%    35.5%           36.5%   20.2%   30.1%   28.6%   27.9%   32.0%   34.2% 


                                                                           I                                                                                                                    


 


S10_3. CFLs don't fit       145    21   124    33    15    33    64       94       51     145       -       -       75       68       -       7      26      64      20      74      69       3 


well in my fixtures       25.5% 39.5% 24.0% 39.6% 20.3% 22.6% 24.1%    27.3%    22.8%   25.5%                    20.6%    35.9%           28.6%   24.8%   26.6%   17.7%   30.8%   22.5%   11.3% 


                                    C         efg                                                                             M                                               V                 


 


S10_2. The light from       104     5    99    11     8    34    52       56       48     104       -       -       57       46       -       7      25      33      14      60      44       0 


CFLs is too harsh         18.3% 10.2% 19.2% 13.2% 10.7% 23.3% 19.4%    16.2%    21.6%   18.3%                    15.6%    24.3%           29.9%   23.1%   13.6%   12.7%   25.0%   14.5%    0.8% 


                                          B                 E     e                                                           M                                              UV       V         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 


                                                              Pacific Market Research - April 2015 







                                                                                                                                         Table S10_Dis Page 120 


 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                Summary of Frequencies: S10_1 to S10_7 Disagree -  Do you agree or disagree with this statement?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              570    53   516    83    75   145   266      346      224     570       -       -      365      188       -      23     106     242     113     239     305      25 


 


Unweighted Total            590   169   421    95    83   149   263      467      123     590       -       -      359      212       -      20     110     242     130     249     316      25 


 


S10_2. The light from       453    47   406    72    67   104   211      281      172     453       -       -      304      137       -      16      78     209      96     176     254      23 


CFLs is too harsh         79.6% 88.4% 78.7% 86.8% 88.5% 71.4% 79.3%    81.2%    77.1%   79.6%                    83.4%    73.0%           70.1%   73.8%   86.4%   85.4%   73.6%   83.3%   91.0% 


                                    C           F    Fg                                                              N                                        Q       q               T       T 


 


S10_3. CFLs don't fit       412    32   380    49    60   109   194      241      171     412       -       -      284      115       -      16      80     175      89     161     231      20 


well in my fixtures       72.4% 59.6% 73.7% 59.6% 79.7% 74.8% 72.9%    69.7%    76.4%   72.4%                    78.0%    61.3%           68.3%   75.2%   72.3%   78.8%   67.3%   75.7%   80.5% 


                                          B           D                                                              N                                                                          


 


S10_1. CFLs are not         384    31   353    54    48   103   178      215      169     384       -       -      255      117       -      13      82     167      77     169     200      14 


bright enough             67.4% 58.5% 68.3% 65.1% 64.5% 71.1% 66.9%    62.1%    75.6%   67.4%                    70.0%    62.0%           55.2%   77.0%   69.1%   68.0%   70.7%   65.6%   57.7% 


                                                                                    H                                                                                                           


 


S10_6. CFLs don't come      370    25   345    38    49   107   175      225      145     370       -       -      255      102       -      16      71     163      84     150     204      16 


in the shapes that I      64.9% 46.3% 66.8% 46.3% 65.3% 73.6% 65.8%    65.0%    64.9%   64.9%                    70.0%    54.1%           69.3%   66.8%   67.6%   74.5%   62.5%   66.9%   64.1% 


need                                      B           d     D     D                                                  N                                                                          


 


S10_4. CFLs don't look      367    27   340    44    49   106   168      210      158     367       -       -      255      103       -      19      70     163      78     150     201      16 


good in my fixtures       64.5% 51.2% 65.9% 53.1% 65.7% 73.2% 63.0%    60.6%    70.5%   64.5%                    70.0%    54.9%           80.8%   65.9%   67.3%   68.8%   62.6%   66.1%   63.8% 


                                          B                 D                       h                                N                                                                          


 


S10_5. CFLs take too        335    33   302    35    46    89   165      198      137     335       -       -      236       89       -      15      70     143      65     115     200      20 


long to light up          58.8% 61.1% 58.6% 42.2% 61.1% 61.3% 62.0%    57.2%    61.4%   58.8%                    64.7%    47.1%           64.2%   65.5%   59.1%   58.1%   48.0%   65.6%   79.8% 


                                                      d     D     D                                                  N                                                                T       T 


 


S10_7. CFLs are not         234    21   214    27    31    71   105      143       91     234       -       -      182       49       -       5      44     119      58      75     149      10 


suitable for use in all   41.1% 38.8% 41.4% 32.5% 41.2% 49.0% 39.5%    41.4%    40.7%   41.1%                    50.0%    26.1%           21.8%   41.1%   49.1%   51.6%   31.5%   48.9%   38.7% 


of the rooms in my home                                     d                                                        N                                        P       P               T         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                    E3A. What is the main reason preventing you from increasing the number of CFLs you currently have installed in your home? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              570    53   516    83    75   145   266      346      224     570       -       -      365      188       -      23     106     242     113     239     305      25 


 


Unweighted Total            590   169   421    95    83   149   263      467      123     590       -       -      359      212       -      20     110     242     130     249     316      25 


 


Do not need any more        132    13   119    20    24    33    55       84       48     132       -       -       84       43       -       7      20      65      27      47      81       4 


bulbs at this time        23.1% 23.9% 23.1% 24.6% 31.3% 22.5% 20.8%    24.4%    21.3%   23.1%                    22.9%    23.0%           29.2%   19.0%   26.8%   24.4%   19.7%   26.4%   16.1% 


 


Waiting for incandescent     55     5    49     8     8     9    30       34       21      55       -       -       45       10       -       -      14      31       5      17      33       5 


bulbs to burn out          9.6% 10.2%  9.5%  9.6% 10.3%  6.2% 11.3%     9.8%     9.3%    9.6%                    12.3%     5.2%                   13.4%   12.8%    4.9%    7.0%   10.7%   21.9% 


                                                                                                                     N                                s       S                                 


 


CFLs are too expensive /     50     6    44    12     6    12    21       24       26      50       -       -       31       18       -       5      11      20       3      19      29       2 


cost too much              8.8% 12.0%  8.4% 14.1%  7.5%  8.1%  7.8%     7.0%    11.6%    8.8%                     8.6%     9.6%           19.9%   10.7%    8.1%    3.0%    7.8%    9.5%    9.4% 


                                                                                                                                                              s                                 


 


Prefer LEDs                  48     3    45    10     9    10    19       27       21      48       -       -       12       35       -       2      10      12      10      45       3       - 


                           8.4%  4.8%  8.7% 12.3% 11.4%  7.0%  7.0%     7.8%     9.3%    8.4%                     3.2%    18.5%            7.1%    9.0%    4.8%    9.1%   18.7%    1.0%         


                                                                                                                              M                                               U                 


 


All of the bulbs in my       33     1    32     3     3    12    15       19       14      33       -       -       28        3       -       2       2       8      20       7      26       - 


home are CFLs              5.8%  2.4%  6.2%  3.8%  4.2%  7.9%  5.7%     5.6%     6.1%    5.8%                     7.7%     1.5%            8.7%    2.2%    3.5%   17.9%    2.7%    8.7%         


                                                                                                                     N                                               QR               T         


 


Don't like the way CFLs      30     4    26     3     2     6    18       17       13      30       -       -       21        9       -       2       2      17       4       7      20       2 


fit in fixtures            5.2%  6.9%  5.0%  3.6%  3.1%  4.4%  6.7%     4.9%     5.6%    5.2%                     5.7%     4.7%            8.3%    1.7%    6.9%    4.0%    3.1%    6.6%    8.3% 


                                                                                                                                                              q                                 


 


Don't like the way CFLs      28     2    26     4     5     7    12       19        9      28       -       -       17       11       -       1       5      11       3      10      16       2 


look in fixtures           4.9%  4.2%  5.0%  4.5%  6.7%  4.8%  4.6%     5.5%     4.0%    4.9%                     4.5%     6.1%            3.1%    5.1%    4.4%    3.0%    4.3%    5.3%    6.7% 


 


CFL light color isn't        25     3    22     3     2     9    11       12       14      25       -       -       16        8       -       0       6      11       2      15      11       - 


what I want / isn't        4.5%  5.8%  4.3%  4.0%  3.2%  6.2%  4.0%     3.4%     6.1%    4.5%                     4.5%     4.2%            0.6%    5.2%    4.7%    2.2%    6.1%    3.6%         


right                     


 


CFLs aren't bright           20     2    17     2     4     6     8       12        8      20       -       -       14        6       -       3       4       7       1       7       9       4 


enough                     3.5%  4.6%  3.4%  1.8%  4.8%  4.4%  3.1%     3.3%     3.7%    3.5%                     3.7%     3.2%           11.3%    4.2%    3.1%    0.6%    2.8%    2.9%   16.5% 


                                                                                                                                              s                                              tu 


 


CFLs take too long to        18     1    17     0     1     8    10       13        6      18       -       -       10        9       -       2       5       5       3      12       6       - 


light up                   3.2%  1.5%  3.4%  0.2%  0.8%  5.2%  3.7%     3.6%     2.5%    3.2%                     2.6%     4.6%           10.1%    4.9%    2.1%    2.3%    5.0%    2.1%         


                                                           de                                                                                                                                   


 


Need 3-way bulbs / can't     12     1    11     1     2     2     7       10        3      12       -       -        8        3       -       -       3       6       3       8       4       - 


get 3-way CFLs / can't     2.2%  2.2%  2.2%  0.8%  2.6%  1.7%  2.7%     2.8%     1.2%    2.2%                     2.3%     1.8%                    2.5%    2.5%    3.0%    3.3%    1.4%         


use CFLs in my 3-way      


fixtures                  


 


Mercury / concerns about     12     1    11     1     2     2     8       12        -      12       -       -        3        8       -       -       3       3       2       7       5       - 


disposal                   2.1%  2.3%  2.1%  0.8%  2.4%  1.4%  2.9%     3.5%             2.1%                     0.7%     4.4%                    2.9%    1.1%    1.4%    2.9%    1.8%         


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                    E3A. What is the main reason preventing you from increasing the number of CFLs you currently have installed in your home? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Need dimmable bulbs /        11     -    11     1     -     1    10        4        7      11       -       -        8        4       -       -       6       -       5       7       4       - 


can't get dimmable CFLs /  2.0%        2.2%  0.8%        0.8%  3.6%     1.2%     3.2%    2.0%                     2.1%     2.1%                    5.6%            4.6%    2.9%    1.5%         


 can't use CFLs with                                              f                                                                                                                             


dimmer switches           


 


Storing incandescent          7     1     7     3     -     2     3        6        1       7       -       -        6        -       -       -       3       3       1       1       6       - 


bulbs                      1.2%  1.0%  1.3%  3.1%        1.4%  1.0%     1.7%     0.6%    1.2%                     1.7%                             3.1%    1.3%    0.7%    0.4%    2.0%         


 


Operating hours -- don't      2     0     2     -     -     0     2        2        -       2       -       -        1        1       -       -       0       -       2       -       2       - 


use the other bulbs /      0.3%  0.3%  0.4%              0.1%  0.7%     0.6%             0.3%                     0.4%     0.3%                    0.1%            1.6%            0.6%         


lamps enough              


 


Other (SPECIFY)              33     3    30     3     1    15    14       21       12      33       -       -       20       11       -       0       2      15       8      13      17       2 


                           5.7%  4.9%  5.8%  4.1%  1.6% 10.0%  5.1%     6.1%     5.2%    5.7%                     5.5%     5.9%            1.6%    1.6%    6.3%    6.9%    5.6%    5.7%    8.1% 


                                                            E                                                                                                                                   


 


Don't know                   50     6    44     9     8    11    22       27       23      50       -       -       42        8       -       -       9      28       9      18      31       1 


                           8.8% 11.3%  8.6% 10.8% 10.1%  7.8%  8.4%     7.9%    10.2%    8.8%                    11.5%     4.3%                    8.9%   11.5%    8.3%    7.7%   10.0%    4.9% 


                                                                                                                     N                                                                          


 


Refused                       3     1     3     1     -     -     3        3        -       3       -       -        0        1       -       -       -       1       3       0       1       2 


                           0.6%  1.8%  0.5%  1.1%              1.0%     1.0%             0.6%                       *%     0.8%                            0.2%    2.2%    0.2%    0.3%    8.2% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


               E3B01.  Anything else? (What is the main reason preventing you from increasing the number of CFLs you currently have installed in  


                                                                           your home?) 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              483    45   438    70    64   123   226      296      187     483       -       -      294      176       -      21      94     205      81     214     247      22 


 


Unweighted Total            514   149   365    84    71   130   229      412      102     514       -       -      301      197       -      19     100     216      99     222     269      23 


 


No / nothing                346    28   317    44    51    89   163      212      134     346       -       -      217      118       -      13      69     143      65     144     182      20 


                          71.6% 63.0% 72.5% 62.6% 78.8% 72.3% 71.9%    71.6%    71.7%   71.6%                    73.8%    66.8%           61.3%   72.8%   69.8%   80.8%   67.2%   73.7%   91.2% 


                                                                                                                                                                                             TU 


 


CFLs aren't bright           10     1     9     1     0     3     6        7        3      10       -       -        6        4       -       1       1       4       1       6       5       - 


enough                     2.1%  2.9%  2.0%  0.9%  0.5%  2.6%  2.7%     2.5%     1.6%    2.1%                     2.0%     2.2%            3.4%    0.6%    2.2%    1.6%    2.6%    1.9%         


 


CFL light color isn't        10     0     9     -     -     5     5        7        3      10       -       -       10        0       -       2       3       4       0       6       4       - 


what I want / isn't        2.0%  0.8%  2.1%              4.0%  2.1%     2.3%     1.6%    2.0%                     3.3%       *%           11.2%    3.2%    1.9%    0.4%    2.9%    1.5%         


right                                                                                                                N                                                                          


 


Mercury / concerns about      9     2     8     1     1     2     5        7        3       9       -       -        3        6       -       -       0       2       3       3       7       - 


disposal                   1.9%  3.7%  1.8%  1.1%  1.9%  2.0%  2.2%     2.3%     1.4%    1.9%                     1.1%     3.4%                    0.1%    1.0%    3.2%    1.3%    2.7%         


 


CFLs take too long to         9     0     8     5     -     2     2        2        6       9       -       -        7        0       -       -       -       6       2       8       0       - 


light up                   1.8%  0.3%  1.9%  7.0%        1.3%  1.0%     0.8%     3.3%    1.8%                     2.4%     0.3%                            3.1%    2.5%    3.9%    0.1%         


                                               FG                                                                    n                                                        U                 


 


Don't like the way CFLs       7     3     4     2     1     2     2        4        3       7       -       -        2        5       -       2       1       3       -       2       5       - 


look in fixtures           1.5%  6.8%  1.0%  3.1%  0.9%  1.9%  0.9%     1.4%     1.7%    1.5%                     0.8%     2.9%            9.1%    1.3%    1.5%            0.9%    2.2%         


                                    C                                                                                                                                                           


 


CFLs are too expensive /      6     1     5     1     1     1     3        3        3       6       -       -        1        5       -       -       0       1       -       1       5       1 


cost too much              1.3%  1.7%  1.2%  1.8%  0.9%  1.1%  1.3%     1.2%     1.4%    1.3%                     0.3%     3.0%                    0.2%    0.4%            0.4%    1.9%    2.8% 


                                                                                                                              m                                                                 


 


Prefer LEDs                   6     0     6     3     -     2     1        6        -       6       -       -        3        3       -       -       -       5       1       6       -       - 


                           1.2%  0.5%  1.3%  3.6%        1.6%  0.6%     2.0%             1.2%                     0.9%     1.9%                            2.4%    1.2%    2.8%                 


 


Do not need any more          6     -     6     6     -     -     -        1        5       6       -       -        6        -       -       -       1       5       -       1       5       - 


bulbs at this time         1.2%        1.3%  8.0%                       0.2%     2.6%    1.2%                     1.9%                             0.7%    2.4%            0.3%    2.0%         


                                                                                    H                                                                                                 T         


 


Need dimmable bulbs /         5     0     4     -     -     0     4        2        3       5       -       -        2        3       -       -       3       1       -       5       -       - 


can't get dimmable CFLs /  1.0%  0.3%  1.0%              0.1%  2.0%     0.7%     1.4%    1.0%                     0.6%     1.6%                    3.3%    0.7%            2.2%                 


 can't use CFLs with      


dimmer switches           


 


Don't like the way CFLs       5     1     4     -     -     1     4        5        -       5       -       -        2        2       -       1       -       1       -       1       3       - 


fit in fixtures            0.9%  1.1%  0.9%              0.4%  1.8%     1.5%             0.9%                     0.8%     1.3%            3.4%            0.6%            0.7%    1.2%         


 


Waiting for incandescent      4     1     3     -     -     2     2        2        2       4       -       -        3        1       -       -       1       1       2       3       1       - 


bulbs to burn out          0.9%  2.5%  0.7%              1.7%  0.9%     0.8%     0.9%    0.9%                     1.1%     0.5%                    1.3%    0.6%    1.9%    1.4%    0.5%         


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


               E3B01.  Anything else? (What is the main reason preventing you from increasing the number of CFLs you currently have installed in  


                                                                           your home?) 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Need 3-way bulbs / can't      4     0     4     -     -     1     3        4        -       4       -       -        3        1       -       -       1       3       -       2       1       - 


get 3-way CFLs / can't     0.8%  0.2%  0.9%              1.0%  1.2%     1.3%             0.8%                     0.9%     0.8%                    0.8%    1.5%            1.1%    0.6%         


use CFLs in my 3-way      


fixtures                  


 


Storing incandescent          2     0     1     -     -     1     1        1        1       2       -       -        1        1       -       -       1       1       -       1       1       - 


bulbs                      0.3%  0.1%  0.3%              0.8%  0.3%     0.2%     0.5%    0.3%                     0.2%     0.5%                    1.0%    0.3%            0.5%    0.2%         


 


Other (SPECIFY)              14     1    12     1     0     4     9        9        4      14       -       -        5        8       -       2       3       2       1       5       8       - 


                           2.8%  2.9%  2.8%  1.2%  0.4%  2.9%  3.9%     3.1%     2.2%    2.8%                     1.7%     4.8%            7.9%    3.1%    1.0%    1.7%    2.4%    3.4%         


 


Don't know                   36     5    30     6     7     7    16       22       14      36       -       -       18       17       -       0       9      17       4      20      14       1 


                           7.4% 11.5%  6.9%  8.9% 10.8%  5.5%  6.9%     7.3%     7.5%    7.4%                     6.2%     9.8%            1.5%    9.9%    8.1%    5.1%    9.3%    5.9%    6.0% 


 


Refused                      16     1    15     2     4     6     5        8        8      16       -       -        7        9       -       0       3       8       1       5      11       - 


                           3.3%  3.1%  3.4%  2.5%  5.7%  4.5%  2.3%     2.6%     4.4%    3.3%                     2.5%     4.9%            2.1%    3.7%    3.8%    1.6%    2.3%    4.5%         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                E3A&E3B Combined.  What is the main reason(Anything else?) preventing you from increasing the number of CFLs you currently have  


                                                                     installed in your home? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              570    53   516    83    75   145   266      346      224     570       -       -      365      188       -      23     106     242     113     239     305      25 


 


Unweighted Total            590   169   421    95    83   149   263      467      123     590       -       -      359      212       -      20     110     242     130     249     316      25 


 


Do not need any more        137    13   125    26    24    33    55       85       52     137       -       -       89       43       -       7      21      70      27      48      85       4 


bulbs at this time        24.1% 23.9% 24.1% 31.3% 31.3% 22.5% 20.8%    24.5%    23.5%   24.1%                    24.4%    23.0%           29.2%   19.6%   28.8%   24.4%   20.0%   28.0%   16.1% 


                                                                                                                                                                                      t         


 


Waiting for incandescent     59     7    52     8     8    11    32       36       23      59       -       -       48       11       -       -      15      32       7      20      34       5 


bulbs to burn out         10.3% 12.3% 10.1%  9.6% 10.3%  7.6% 12.0%    10.5%    10.1%   10.3%                    13.2%     5.7%                   14.6%   13.4%    6.2%    8.2%   11.0%   21.9% 


                                                                                                                     N                                        s                                 


 


CFLs are too expensive /     56     7    49    13     6    13    24       28       29      56       -       -       32       23       -       5      12      20       3      19      34       3 


cost too much              9.8% 13.5%  9.5% 15.6%  8.3%  9.1%  8.9%     8.0%    12.8%    9.8%                     8.8%    12.4%           19.9%   10.9%    8.4%    3.0%    8.1%   11.0%   11.8% 


                                                                                                                                                              s                                 


 


Prefer LEDs                  54     3    51    13     9    12    20       33       21      54       -       -       14       38       -       2      10      17      11      51       3       - 


                           9.4%  5.2%  9.9% 15.4% 11.4%  8.4%  7.6%     9.5%     9.3%    9.4%                     3.9%    20.3%            7.1%    9.0%    6.9%   10.0%   21.2%    1.0%         


                                                                                                                              M                                               U                 


 


Don't like the way CFLs      35     5    30     6     6     9    14       23       12      35       -       -       19       17       -       3       7      14       3      12      22       2 


look in fixtures           6.2%  9.9%  5.8%  7.1%  7.5%  6.4%  5.4%     6.7%     5.5%    6.2%                     5.2%     8.8%           11.4%    6.2%    5.6%    3.0%    5.1%    7.1%    6.7% 


 


CFL light color isn't        35     3    32     3     2    14    15       19       17      35       -       -       26        8       -       3       9      15       3      21      14       - 


what I want / isn't        6.2%  6.5%  6.1%  4.0%  3.2%  9.6%  5.8%     5.4%     7.4%    6.2%                     7.1%     4.2%           10.9%    8.1%    6.4%    2.4%    8.6%    4.8%         


right                                                       e                                                                                                                                   


 


Don't like the way CFLs      34     4    30     3     2     7    22       21       13      34       -       -       23       11       -       3       2      18       4       9      23       2 


fit in fixtures            6.0%  7.8%  5.8%  3.6%  3.1%  4.8%  8.2%     6.2%     5.6%    6.0%                     6.3%     5.9%           11.4%    1.7%    7.4%    4.0%    3.7%    7.6%    8.3% 


                                                                                                                                                              q                                 


 


All of the bulbs in my       33     1    32     3     3    12    15       19       14      33       -       -       28        3       -       2       2       8      20       7      26       - 


home are CFLs              5.8%  2.4%  6.2%  3.8%  4.2%  7.9%  5.7%     5.6%     6.1%    5.8%                     7.7%     1.5%            8.7%    2.2%    3.5%   17.9%    2.7%    8.7%         


                                                                                                                     N                                               QR               T         


 


CFLs aren't bright           30     4    26     2     4     9    14       19       11      30       -       -       20       10       -       3       5      12       2      12      14       4 


enough                     5.3%  7.0%  5.1%  2.6%  5.2%  6.5%  5.4%     5.4%     5.0%    5.3%                     5.4%     5.3%           14.4%    4.8%    4.9%    1.8%    5.1%    4.5%   16.5% 


 


CFLs take too long to        27     1    26     5     1     9    12       15       12      27       -       -       17        9       -       2       5      11       5      20       7       - 


light up                   4.7%  1.8%  5.0%  6.2%  0.8%  6.2%  4.5%     4.3%     5.3%    4.7%                     4.5%     4.8%           10.1%    4.9%    4.6%    4.1%    8.4%    2.2%         


                                                e           E     e                                                                                                           U                 


 


Mercury / concerns about     21     3    19     1     3     5    13       19        3      21       -       -        6       14       -       -       3       5       4      10      12       - 


disposal                   3.8%  5.4%  3.6%  1.8%  4.0%  3.1%  4.7%     5.5%     1.2%    3.8%                     1.6%     7.6%                    3.0%    1.9%    3.6%    4.0%    3.9%         


                                                                           I                                                  M                                                                 


 


Need 3-way bulbs / can't     16     1    15     1     2     4    10       13        3      16       -       -       11        5       -       -       3       9       3      10       6       - 


get 3-way CFLs / can't     2.8%  2.4%  2.9%  0.8%  2.6%  2.5%  3.7%     3.9%     1.2%    2.8%                     3.0%     2.5%                    3.2%    3.8%    3.0%    4.3%    1.9%         


use CFLs in my 3-way      


fixtures                  


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                E3A&E3B Combined.  What is the main reason(Anything else?) preventing you from increasing the number of CFLs you currently have  


                                                                     installed in your home? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Need dimmable bulbs /        16     0    16     1     -     1    14        6       10      16       -       -        9        7       -       -       9       1       5      12       4       - 


can't get dimmable CFLs /  2.8%  0.3%  3.1%  0.8%        0.9%  5.3%     1.8%     4.4%    2.8%                     2.6%     3.6%                    8.5%    0.6%    4.6%    4.8%    1.5%         


 can't use CFLs with                      B                      DF                                                                                   R               R       U                 


dimmer switches           


 


Storing incandescent          9     1     8     3     -     3     3        6        2       9       -       -        7        1       -       -       4       4       1       2       7       - 


bulbs                      1.5%  1.1%  1.6%  3.1%        2.0%  1.2%     1.8%     1.0%    1.5%                     1.8%     0.5%                    4.0%    1.5%    0.7%    0.9%    2.2%         


 


Operating hours -- don't      2     0     2     -     -     0     2        2        -       2       -       -        1        1       -       -       0       -       2       -       2       - 


use the other bulbs /      0.3%  0.3%  0.4%              0.1%  0.7%     0.6%             0.3%                     0.4%     0.3%                    0.1%            1.6%            0.6%         


lamps enough              


 


Other (SPECIFY)              42     4    38     4     1    18    18       29       13      42       -       -       24       17       -       2       5      17       8      16      24       2 


                           7.4%  7.3%  7.4%  5.2%  1.9% 12.4%  6.8%     8.3%     5.9%    7.4%                     6.6%     8.8%            7.2%    4.3%    7.1%    6.9%    6.5%    8.0%    8.1% 


                                                            E                                                                                                                                   


 


Don't know                   50     6    44     9     8    11    22       27       23      50       -       -       42        8       -       -       9      28       9      18      31       1 


                           8.8% 11.3%  8.6% 10.8% 10.1%  7.8%  8.4%     7.9%    10.2%    8.8%                    11.5%     4.3%                    8.9%   11.5%    8.3%    7.7%   10.0%    4.9% 


                                                                                                                     N                                                                          


 


Refused                       3     1     3     1     -     -     3        3        -       3       -       -        0        1       -       -       -       1       3       0       1       2 


                           0.6%  1.8%  0.5%  1.1%              1.0%     1.0%             0.6%                       *%     0.8%                            0.2%    2.2%    0.2%    0.3%    8.2% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                  V1. Are you aware of any legislation in the United States that may affect the availability of certain types of light bulbs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


Yes                         363    38   325    60    44    98   162      241      122     266      68      30      158      102       -       8      47     110      58     161     191      11 


                          36.5% 32.8% 36.9% 35.4% 32.5% 37.7% 37.4%    43.4%    27.7%   46.6%   26.4%   17.6%    43.3%    53.9%           33.8%   44.7%   45.6%   51.7%   46.8%   32.4%   18.1% 


                                                                           I               KL                                 m                                              UV       v         


 


No                          601    74   527   109    83   153   256      294      307     285     186     130      199       79       -      14      57     122      52     173     382      47 


                          60.4% 64.2% 59.9% 64.3% 61.9% 59.1% 59.2%    53.1%    69.6%   50.1%   72.5%   76.9%    54.5%    42.2%           58.3%   53.4%   50.7%   46.5%   50.2%   64.9%   74.2% 


                                                                                    H               J       J        N                                                                T       T 


 


Don't know                   28     3    24     1     7     7    13       16       12      17       3       8        8        7       -       2       2       9       -       9      16       3 


                           2.8%  2.9%  2.8%  0.3%  5.5%  2.8%  2.9%     2.8%     2.7%    2.9%    1.1%    4.8%     2.2%     3.9%            8.0%    1.9%    3.8%            2.6%    2.7%    4.5% 


 


Refused                       3     -     3     -     -     1     2        3        -       2       -       1        -        -       -       -       -       -       2       1       -       2 


                           0.3%        0.4%              0.5%  0.5%     0.6%             0.4%            0.7%                                                      1.8%    0.4%            3.2% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                 V2. In 2007, Congress passed legislation that will phase out most traditional incandescent light bulbs by 2014. Before today,  


                                                              were you aware of this legislation?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


Yes                         510    55   455    85    66   138   221      331      178     365      99      46      215      142       -      18      63     147      79     215     276      19 


                          51.2% 47.6% 51.7% 50.1% 49.0% 53.4% 51.1%    59.8%    40.4%   64.0%   38.8%   27.1%    58.9%    75.2%           76.7%   59.0%   60.9%   70.4%   62.5%   46.9%   29.9% 


                                                                           I               KL                                 M                                              UV       V         


 


No                          476    59   416    84    68   120   204      213      263     202     155     118      150       46       -       5      44      94      31     127     308      41 


                          47.8% 51.7% 47.3% 49.4% 51.0% 46.4% 47.0%    38.5%    59.5%   35.5%   60.6%   69.9%    41.1%    24.5%           23.3%   41.0%   38.8%   27.8%   36.9%   52.4%   64.4% 


                                                                                    H               J       J        N                                        s                       T       T 


 


Don't know                    7     1     7     1     -     0     6        7        0       1       2       5        -        1       -       -       -       1       -       2       4       2 


                           0.7%  0.6%  0.8%  0.5%        0.2%  1.4%     1.3%       *%    0.1%    0.7%    2.9%              0.3%                            0.3%            0.5%    0.7%    2.4% 


                                                                           i                                                                                                                    


 


Refused                       2     -     2     -     -     -     2        2        -       2       -       -        -        -       -       -       -       -       2       -       -       2 


                           0.2%        0.2%                    0.5%     0.4%             0.4%                                                                      1.8%                    3.2% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                 V3. As part of the legislation, retailers began phasing traditional 100-Watt, 75-Watt, 60-Watt, and 40-Watt light bulbs out of  


                           stores at the beginning of 2012. Before today, were you aware that these light bulbs are being phased out?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


Yes                         539    56   483    82    67   147   243      353      185     356     124      59      211      137       -      16      58     144      77     226     294      19 


                          54.1% 48.9% 54.8% 48.6% 49.9% 56.6% 56.1%    63.8%    42.0%   62.5%   48.3%   34.7%    58.0%    72.8%           69.6%   54.3%   59.4%   68.0%   65.6%   50.0%   30.5% 


                                                                           I               KL       l                         M                                       q      UV       V         


 


No                          448    58   391    87    66   111   184      194      254     209     129     110      152       51       -       7      48      98      33     116     290      42 


                          45.1% 50.3% 44.4% 51.4% 49.5% 42.9% 42.5%    35.0%    57.7%   36.8%   50.1%   65.3%    41.8%    27.2%           30.4%   45.7%   40.6%   29.5%   33.8%   49.3%   66.3% 


                                                                                    H               J      JK        N                                S       s                       T      TU 


 


Don't know                    6     1     5     0     1     1     4        5        1       2       4       -        1        0       -       -       0       -       1       2       4       - 


                           0.6%  0.8%  0.6%    *%  0.6%  0.5%  0.9%     0.9%     0.3%    0.4%    1.6%             0.2%       *%                      *%            0.7%    0.6%    0.7%         


 


Refused                       2     -     2     -     -     -     2        2        -       2       -       -        -        -       -       -       -       -       2       -       -       2 


                           0.2%        0.2%                    0.5%     0.4%             0.4%                                                                      1.8%                    3.2% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                             V4. Did you shop for any traditional incandescent light bulbs in 2014?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


Yes                         415    42   373    81    47   100   186      247      167     252     101      62      165       81       -       8      45     108      43     143     252      19 


                          41.7% 36.8% 42.3% 48.1% 34.8% 38.8% 43.0%    44.7%    38.0%   44.3%   39.3%   36.4%    45.2%    43.1%           35.9%   42.5%   44.7%   38.0%   41.7%   42.9%   30.1% 


 


No                          550    66   484    87    82   150   232      289      261     303     146     100      192      105       -      15      58     128      68     193     317      41 


                          55.3% 57.7% 55.0% 51.3% 61.2% 57.8% 53.5%    52.2%    59.1%   53.3%   57.0%   59.4%    52.7%    55.5%           64.1%   55.1%   53.1%   60.1%   56.0%   53.8%   64.5% 


 


Don't know                   28     6    22     1     5     9    13       15       13      12      10       7        8        3       -       -       3       5       0       8      19       1 


                           2.8%  5.5%  2.5%  0.6%  4.0%  3.4%  3.0%     2.7%     3.0%    2.0%    3.7%    4.2%     2.1%     1.4%                    2.5%    2.2%    0.1%    2.2%    3.2%    2.1% 


 


Refused                       2     -     2     -     -     -     2        2        -       2       -       -        -        -       -       -       -       -       2       -       -       2 


                           0.2%        0.2%                    0.5%     0.4%             0.4%                                                                      1.8%                    3.2% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                 V4A_1. Did you shop for 100-Watt incandescent bulbs in 2014?   


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              415    42   373    81    47   100   186      247      167     252     101      62      165       81       -       8      45     108      43     143     252      19 


 


Unweighted Total            449   145   304    89    60   100   200      364       85     281     112      56      182       90       -      10      53     113      54     160     266      23 


 


Yes                         137    18   119    26    22    27    62       88       50      83      35      20       54       29       -       4      19      32      13      50      84       4 


                          33.1% 43.2% 32.0% 31.8% 46.7% 27.2% 33.5%    35.5%    29.6%   32.8%   34.6%   32.0%    32.7%    35.3%           42.8%   41.3%   29.8%   30.5%   34.9%   33.1%   19.8% 


                                    c                 f                                                                                                                                         


 


No                          253    22   231    50    20    68   114      148      105     152      64      36       97       52       -       5      26      64      28      86     151      15 


                          61.0% 53.2% 61.9% 61.9% 42.5% 68.0% 61.4%    59.9%    62.5%   60.3%   63.7%   59.2%    58.8%    64.0%           57.2%   56.6%   59.0%   66.0%   60.3%   59.9%   80.2% 


                                                            E     E                                                                                                                          tu 


 


Don't know                   24     2    23     5     5     5     9       11       13      17       2       5       14        1       -       -       1      12       2       7      18       - 


                           5.9%  3.6%  6.1%  6.3% 10.8%  4.8%  5.1%     4.6%     7.9%    6.8%    1.7%    8.9%     8.5%     0.8%                    2.1%   11.2%    3.5%    4.8%    7.0%         


                                                                                            K                        N                                       qs                                 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                  V4A_2. Did you shop for 75-Watt incandescent bulbs in 2014?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              415    42   373    81    47   100   186      247      167     252     101      62      165       81       -       8      45     108      43     143     252      19 


 


Unweighted Total            449   145   304    89    60   100   200      364       85     281     112      56      182       90       -      10      53     113      54     160     266      23 


 


Yes                         144    19   126    28    18    42    56       98       47      81      35      27       53       28       -       3      26      28       7      47      92       5 


                          34.8% 44.2% 33.7% 34.7% 38.8% 41.4% 30.2%    39.5%    27.8%   32.3%   35.1%   44.5%    32.2%    33.9%           35.9%   58.6%   26.2%   17.0%   32.6%   36.5%   28.4% 


                                                                           i                                                                         RS                                         


 


No                          250    23   227    46    27    50   127      142      108     156      65      29       99       53       -       5      15      71      35      92     145      13 


                          60.3% 54.6% 60.9% 56.7% 58.1% 50.2% 67.9%    57.3%    64.8%   61.7%   64.7%   47.5%    60.3%    65.3%           64.1%   33.3%   65.7%   81.3%   64.3%   57.6%   66.6% 


                                                                  F                                                                                           Q      Qr                         


 


Don't know                   20     0    20     7     1     8     3        8       12      15       0       5       12        1       -       -       4       9       1       5      15       1 


                           4.9%  1.1%  5.4%  8.6%  3.1%  8.4%  1.9%     3.2%     7.4%    6.1%    0.2%    8.0%     7.6%     0.8%                    8.1%    8.1%    1.7%    3.2%    5.9%    5.0% 


                                          B     g           g                               K                        N                                        s                                 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                               V4A_3. Did you shop for 60 or 40-Watt incandescent bulbs in 2014?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              415    42   373    81    47   100   186      247      167     252     101      62      165       81       -       8      45     108      43     143     252      19 


 


Unweighted Total            449   145   304    89    60   100   200      364       85     281     112      56      182       90       -      10      53     113      54     160     266      23 


 


Yes                         294    29   265    57    25    76   134      178      116     176      81      38      111       60       -       8      35      76      20     105     177      12 


                          70.8% 67.7% 71.2% 70.6% 54.5% 76.2% 72.1%    71.8%    69.4%   69.5%   80.2%   60.9%    67.6%    73.9%           94.5%   78.6%   70.1%   46.5%   72.9%   70.2%   63.1% 


                                                            E     E                                jl                                        rS       S       S                                 


 


No                          106    13    92    16    21    19    50       63       43      64      18      23       43       20       -       0       6      26      22      37      63       6 


                          25.5% 31.7% 24.8% 19.7% 45.0% 19.0% 26.7%    25.5%    25.5%   25.5%   18.2%   37.6%    26.1%    24.5%            5.5%   13.3%   23.8%   51.8%   25.7%   25.0%   31.9% 


                                                    DFG                                                     k                                                       PQR                         


 


Don't know                   15     0    15     8     0     5     2        7        9      13       2       1       10        1       -       -       4       7       1       2      12       1 


                           3.6%  0.6%  4.0%  9.6%  0.5%  4.9%  1.2%     2.7%     5.1%    5.0%    1.6%    1.5%     6.3%     1.6%                    8.1%    6.1%    1.7%    1.5%    4.8%    5.0% 


                                          B    EG                                           k                        n                                                                t         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                          V4B. During 2014, how many traditional incandescent bulbs did you purchase?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              362    38   324    75    37    91   159      216      146     209      96      57      133       72       -       8      38      92      27     122     225      14 


 


Unweighted Total            398   132   266    84    49    92   173      327       71     241     106      51      156       79       -      10      45     100      41     137     242      19 


 


0                            24     1    22    10     1     5     8       16        7      14       6       4       10        4       -       -       1       7       3      10      13       0 


                           6.6%  3.7%  6.9% 13.7%  1.4%  5.5%  5.0%     7.6%     5.0%    6.7%    6.0%    7.0%     7.6%     5.3%                    2.7%    7.4%    9.7%    8.2%    6.0%    1.8% 


                                               Eg                                                                                                                                               


 


1                             1     0     1     1     -     0     -        1        -       1       -       -        0        1       -       1       -       0       -       1       0       - 


                           0.3%  1.0%  0.2%  1.1%        0.2%           0.5%             0.5%                     0.3%     0.9%            7.7%            0.4%            0.7%    0.1%         


 


2                            15     1    13     2     4     1     7        9        6      11       2       2        9        2       -       -       -       6       4       4       9       2 


                           4.0%  2.9%  4.2%  2.7% 11.1%  1.5%  4.4%     4.1%     4.0%    5.3%    2.1%    2.8%     7.1%     2.2%                            6.9%   15.9%    3.0%    4.0%   12.6% 


                                                      f                                                                                                                                         


 


3                            13     2    11     3     0     4     6        7        6       6       5       3        5        0       -       0       0       4       1       3      10       0 


                           3.6%  4.8%  3.4%  4.1%  0.9%  4.3%  3.5%     3.0%     4.4%    2.7%    5.1%    4.4%     3.8%     0.6%            5.5%    0.8%    4.3%    3.0%    2.1%    4.5%    2.2% 


 


4                            42     5    37     3     7     6    27       25       17      24      15       3       17        6       -       1       4      11       6      18      21       3 


                          11.6% 13.5% 11.4%  3.9% 18.4%  6.3% 16.7%    11.7%    11.5%   11.3%   15.7%    5.8%    12.9%     8.3%           17.6%    9.6%   11.6%   23.6%   14.8%    9.1%   23.7% 


                                                                 DF                                                                                                                             


 


5                            18     0    18     0     5     3    10        8       11      14       1       3        8        5       -       -       2       7       2       1      18       - 


                           5.1%  1.2%  5.5%  0.5% 13.1%  3.3%  6.3%     3.5%     7.3%    6.6%    1.4%    5.7%     5.7%     6.8%                    6.3%    8.1%    5.6%    0.6%    7.8%         


                                          b          DF                                     k                                                                                         T         


 


6                            48     5    43    20     3     7    18       24       24      31      11       6       16       15       -       -       2      18       1      15      32       1 


                          13.2% 12.7% 13.3% 26.5%  7.9%  8.1% 11.1%    11.2%    16.1%   14.6%   11.4%   11.1%    12.0%    20.4%                    6.0%   20.0%    5.0%   11.9%   14.4%    6.2% 


                                              EFG                                                                                                            qS                                 


 


7                             4     -     4     -     -     3     1        1        3       1       -       3        1        -       -       -       -       1       -       -       4       - 


                           1.2%        1.4%              3.4%  0.8%     0.6%     2.1%    0.6%            5.4%     1.0%                                     1.4%                    2.0%         


                                                                                                            j                                                                                   


 


8                            34     3    30    12     1     5    16       21       13      17       7      10       11        6       -       2       3       2       6       4      28       1 


                           9.4%  9.1%  9.4% 16.0%  1.4%  6.0% 10.0%     9.5%     9.1%    8.1%    7.2%   17.6%     8.1%     8.5%           23.2%    7.3%    2.4%   23.5%    3.3%   12.6%    9.2% 


                                                E                 e                                                                           r                      qR               T         


 


9                             1     -     1     -     -     1     -        1        -       1       -       -        1        -       -       -       -       -       1       -       1       - 


                           0.3%        0.4%              1.3%           0.6%             0.6%                     0.9%                                             4.4%            0.5%         


 


10                           29     1    28     3     3     8    15       14       15      14      10       5        7        7       -       -       5       6       1      14      14       1 


                           8.1%  3.5%  8.6%  3.5%  9.0%  8.8%  9.6%     6.7%    10.1%    6.6%   10.7%    9.0%     5.5%     9.1%                   13.9%    6.6%    5.1%   11.2%    6.3%    8.7% 


 


11                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       1       -       -       1       - 


                           0.2%        0.2%                    0.5%     0.3%             0.3%                     0.5%                                     0.8%                    0.3%         


 


12                           45     6    39    12     3    14    15       27       17      26      11       8       17        7       -       1       7      10       -      24      20       - 


                          12.3% 14.8% 12.0% 16.5%  7.8% 15.8%  9.4%    12.7%    11.8%   12.2%   11.2%   14.5%    12.5%    10.1%           17.3%   19.1%   10.5%           19.9%    9.0%         


                                                                                                                                                                              U                 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                             (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                          V4B. During 2014, how many traditional incandescent bulbs did you purchase?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


15                            7     2     5     2     3     -     3        7        -       4       3       -        1        2       -       -       2       1       -       1       6       0 


                           2.0%  4.2%  1.7%  2.3%  7.4%        1.6%     3.3%             1.8%    3.4%             1.0%     3.5%                    6.5%    1.4%            1.0%    2.6%    0.8% 


 


16                            4     0     4     0     -     4     0        4        -       4       0       -        1        3       -       -       -       2       0       1       3       - 


                           1.1%  0.7%  1.2%  0.3%        4.1%    *%     1.9%             1.8%    0.3%             0.4%     4.3%                            1.8%    0.7%    0.4%    1.5%         


 


20                           16     3    13     2     2     3     9        6       10       6       6       4        5        1       -       1       2       2       0       2      13       0 


                           4.4%  8.4%  3.9%  2.5%  5.0%  3.8%  5.4%     2.9%     6.6%    2.8%    6.1%    7.1%     3.9%     1.0%           15.6%    4.8%    2.0%    0.6%    1.8%    5.9%    1.4% 


 


24                            2     0     1     0     -     0     1        2        -       1       0       -        1        0       -       -       1       0       -       1       0       - 


                           0.4%  0.6%  0.4%  0.1%        0.2%  0.8%     0.7%             0.7%    0.1%             1.0%     0.2%                    3.4%    0.2%            1.2%      *%         


 


25                            3     -     3     -     -     -     3        1        3       -       3       -        -        -       -       -       -       -       -       -       3       - 


                           0.9%        1.0%                    2.1%     0.3%     1.8%            3.5%                                                                              1.5%         


 


28                            1     -     1     1     -     -     -        1        -       -       -       1        -        -       -       -       -       -       -       1       -       - 


                           0.2%        0.2%  0.9%                       0.3%                             1.1%                                                              0.5%                 


 


30                            6     0     5     -     0     3     2        3        3       5       1       0        3        2       -       -       0       0       -       2       4       - 


                           1.5%  1.0%  1.6%        0.5%  3.6%  1.3%     1.2%     2.0%    2.3%    0.7%    0.1%     2.3%     2.3%                    0.8%    0.1%            1.2%    1.8%         


 


35                            0     0     -     -     -     0     -        0        -       -       0       -        -        -       -       -       -       -       -       -       0       - 


                             *%  0.4%                    0.2%           0.1%                     0.2%                                                                              0.1%         


 


36                            2     0     1     -     -     0     1        2        -       0       1       -        -        0       -       -       -       -       -       1       0       - 


                           0.4%  0.6%  0.4%              0.2%  0.8%     0.7%             0.1%    1.4%                      0.3%                                            1.1%    0.1%         


 


40                            7     0     7     1     0     5     1        4        3       4       3       1        3        0       -       -       3       -       0       5       2       - 


                           2.0%  1.0%  2.1%  1.1%  0.5%  5.2%  0.9%     1.9%     2.1%    1.7%    2.9%    1.3%     2.6%     0.2%                    8.0%            1.3%    4.2%    0.9%         


 


48                            1     -     1     -     -     1     -        1        -       1       -       -        1        -       -       -       -       1       -       1       -       - 


                           0.3%        0.3%              1.0%           0.4%             0.5%                     0.7%                                     1.0%            0.8%                 


 


50                            7     0     7     1     2     3     2        5        2       5       2       -        3        2       -       -       2       3       -       1       6       - 


                           1.9%  0.8%  2.1%  0.9%  4.1%  3.5%  1.1%     2.4%     1.3%    2.3%    2.3%             2.1%     2.7%                    6.0%    2.8%            1.0%    2.6%         


 


60                            2     0     2     0     -     1     1        1        1       2       -       -        1        1       -       -       1       -       -       -       2       - 


                           0.6%  1.2%  0.5%  0.6%        1.3%  0.3%     0.5%     0.8%    1.0%                     0.9%     1.4%                    1.3%                            1.0%         


 


72                            1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       1       -       -       -       1       -       - 


                           0.2%        0.2%                    0.5%     0.3%             0.3%                              1.0%            8.7%                            0.6%                 


 


80                            0     -     0     -     -     0     -        0        -       0       -       -        -        0       -       -       -       -       -       -       0       - 


                           0.1%        0.1%              0.5%           0.2%             0.2%                              0.6%                                                    0.2%         


 


Don't know/No Answer         28     5    22     2     4    11    11       22        6      16       8       4        8        7       -       0       1       8       0      13      10       5 


                           7.7% 13.9%  6.9%  2.6% 11.5% 11.8%  6.8%    10.3%     3.9%    7.6%    8.2%    7.0%     6.0%    10.3%            4.4%    3.4%    8.6%    1.5%   10.4%    4.5%   33.4% 


                                                                                                                                                                                             tU 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                             (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                          V4B. During 2014, how many traditional incandescent bulbs did you purchase?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Refused                       1     0     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       1       -       0       1       - 


                           0.4%  0.1%  0.4%                    0.8%     0.6%             0.6%                     1.0%                                     1.5%              *%    0.6%         


 


Mean                      10.57 10.63 10.56  8.20  9.70 14.59  9.75    10.94    10.07   10.76   11.27    8.71    10.36    11.70       -   14.90   15.89    8.36    5.58   11.19   10.48    5.47 


                                                           Dg                                                                                        RS                       V       V         


Standard Deviation        11.38 10.37 11.50  8.40 10.78 14.86 10.09    12.19    10.17   12.55   10.94    6.56    11.85    14.13           20.23   14.38    9.80    5.30   11.91   11.29    3.83 


Standard Error             0.84  1.42  0.92  1.58  2.07  2.25  1.04     0.91     1.44    1.15    1.59    1.41     1.38     2.19            7.78    2.92    1.47    1.05    1.52    1.05    1.22 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                      V4B-Rebased. During 2014, how many traditional incandescent bulbs did you purchase?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


0                            24     1    22    10     1     5     8       16        7      14       6       4       10        4       -       -       1       7       3      10      13       0 


                           2.4%  1.2%  2.5%  6.1%  0.4%  1.9%  1.8%     3.0%     1.7%    2.5%    2.3%    2.3%     2.8%     2.0%                    1.0%    2.8%    2.4%    2.9%    2.3%    0.4% 


                                               Eg                                                                                                                                               


 


1                             1     0     1     1     -     0     -        1        -       1       -       -        0        1       -       1       -       0       -       1       0       - 


                           0.1%  0.3%  0.1%  0.5%        0.1%           0.2%             0.2%                     0.1%     0.3%            2.8%            0.2%            0.2%      *%         


 


2                            15     1    13     2     4     1     7        9        6      11       2       2        9        2       -       -       -       6       4       4       9       2 


                           1.5%  1.0%  1.5%  1.2%  3.0%  0.5%  1.6%     1.6%     1.3%    1.9%    0.8%    0.9%     2.6%     0.9%                            2.6%    3.9%    1.1%    1.5%    2.9% 


 


3                            13     2    11     3     0     4     6        7        6       6       5       3        5        0       -       0       0       4       1       3      10       0 


                           1.3%  1.6%  1.3%  1.8%  0.2%  1.5%  1.3%     1.2%     1.5%    1.0%    1.9%    1.5%     1.4%     0.2%            2.0%    0.3%    1.6%    0.7%    0.7%    1.7%    0.5% 


 


4                            42     5    37     3     7     6    27       25       17      24      15       3       17        6       -       1       4      11       6      18      21       3 


                           4.2%  4.5%  4.2%  1.7%  5.1%  2.2%  6.2%     4.6%     3.8%    4.2%    5.9%    2.0%     4.7%     3.2%            6.3%    3.5%    4.4%    5.7%    5.3%    3.5%    5.4% 


                                                                  F                                                                                                                             


 


5                            18     0    18     0     5     3    10        8       11      14       1       3        8        5       -       -       2       7       2       1      18       - 


                           1.8%  0.4%  2.0%  0.2%  3.6%  1.2%  2.3%     1.4%     2.4%    2.4%    0.5%    1.9%     2.1%     2.6%                    2.3%    3.1%    1.4%    0.2%    3.0%         


                                                                                                                                                                                      T         


 


6                            48     5    43    20     3     7    18       24       24      31      11       6       16       15       -       -       2      18       1      15      32       1 


                           4.8%  4.2%  4.9% 11.7%  2.2%  2.8%  4.1%     4.4%     5.3%    5.4%    4.3%    3.7%     4.4%     7.7%                    2.2%    7.6%    1.2%    4.2%    5.5%    1.4% 


                                              EFG                                                                                                             S                                 


 


7                             4     -     4     -     -     3     1        1        3       1       -       3        1        -       -       -       -       1       -       -       4       - 


                           0.4%        0.5%              1.2%  0.3%     0.2%     0.7%    0.2%            1.8%     0.4%                                     0.5%                    0.7%         


                                                                                                            j                                                                                   


 


8                            34     3    30    12     1     5    16       21       13      17       7      10       11        6       -       2       3       2       6       4      28       1 


                           3.4%  3.0%  3.5%  7.1%  0.4%  2.1%  3.7%     3.7%     3.0%    3.0%    2.7%    5.9%     3.0%     3.2%            8.3%    2.6%    0.9%    5.7%    1.2%    4.8%    2.1% 


                                               Ef                                                                                                                     r               T         


 


9                             1     -     1     -     -     1     -        1        -       1       -       -        1        -       -       -       -       -       1       -       1       - 


                           0.1%        0.1%              0.5%           0.2%             0.2%                     0.3%                                             1.1%            0.2%         


 


10                           29     1    28     3     3     8    15       14       15      14      10       5        7        7       -       -       5       6       1      14      14       1 


                           2.9%  1.1%  3.2%  1.6%  2.5%  3.1%  3.5%     2.6%     3.3%    2.4%    4.0%    3.0%     2.0%     3.5%                    5.0%    2.5%    1.2%    4.0%    2.4%    2.0% 


 


11                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       1       -       -       1       - 


                           0.1%        0.1%                    0.2%     0.1%             0.1%                     0.2%                                     0.3%                    0.1%         


 


12                           45     6    39    12     3    14    15       27       17      26      11       8       17        7       -       1       7      10       -      24      20       - 


                           4.5%  4.9%  4.4%  7.3%  2.1%  5.5%  3.5%     4.9%     3.9%    4.5%    4.2%    4.9%     4.6%     3.8%            6.2%    6.9%    4.0%            7.1%    3.4%         


                                                                                                                                                                              u                 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                          (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                      V4B-Rebased. During 2014, how many traditional incandescent bulbs did you purchase?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


15                            7     2     5     2     3     -     3        7        -       4       3       -        1        2       -       -       2       1       -       1       6       0 


                           0.7%  1.4%  0.6%  1.0%  2.0%        0.6%     1.3%             0.7%    1.3%             0.4%     1.3%                    2.3%    0.5%            0.4%    1.0%    0.2% 


 


16                            4     0     4     0     -     4     0        4        -       4       0       -        1        3       -       -       -       2       0       1       3       - 


                           0.4%  0.2%  0.4%  0.1%        1.4%    *%     0.7%             0.6%    0.1%             0.2%     1.6%                            0.7%    0.2%    0.2%    0.6%         


 


20                           16     3    13     2     2     3     9        6       10       6       6       4        5        1       -       1       2       2       0       2      13       0 


                           1.6%  2.8%  1.4%  1.1%  1.4%  1.3%  2.0%     1.1%     2.2%    1.0%    2.3%    2.4%     1.4%     0.4%            5.6%    1.7%    0.8%    0.2%    0.6%    2.3%    0.3% 


 


24                            2     0     1     0     -     0     1        2        -       1       0       -        1        0       -       -       1       0       -       1       0       - 


                           0.2%  0.2%  0.1%    *%        0.1%  0.3%     0.3%             0.3%      *%             0.4%     0.1%                    1.2%    0.1%            0.4%      *%         


 


25                            3     -     3     -     -     -     3        1        3       -       3       -        -        -       -       -       -       -       -       -       3       - 


                           0.3%        0.4%                    0.8%     0.1%     0.6%            1.3%                                                                              0.6%         


 


28                            1     -     1     1     -     -     -        1        -       -       -       1        -        -       -       -       -       -       -       1       -       - 


                           0.1%        0.1%  0.4%                       0.1%                             0.4%                                                              0.2%                 


 


30                            6     0     5     -     0     3     2        3        3       5       1       0        3        2       -       -       0       0       -       2       4       - 


                           0.6%  0.3%  0.6%        0.1%  1.3%  0.5%     0.5%     0.7%    0.8%    0.3%      *%     0.9%     0.9%                    0.3%    0.1%            0.4%    0.7%         


 


35                            0     0     -     -     -     0     -        0        -       -       0       -        -        -       -       -       -       -       -       -       0       - 


                             *%  0.1%                    0.1%             *%                     0.1%                                                                                *%         


 


36                            2     0     1     -     -     0     1        2        -       0       1       -        -        0       -       -       -       -       -       1       0       - 


                           0.2%  0.2%  0.1%              0.1%  0.3%     0.3%               *%    0.5%                      0.1%                                            0.4%      *%         


 


40                            7     0     7     1     0     5     1        4        3       4       3       1        3        0       -       -       3       -       0       5       2       - 


                           0.7%  0.3%  0.8%  0.5%  0.1%  1.8%  0.3%     0.7%     0.7%    0.6%    1.1%    0.4%     1.0%     0.1%                    2.9%            0.3%    1.5%    0.3%         


 


48                            1     -     1     -     -     1     -        1        -       1       -       -        1        -       -       -       -       1       -       1       -       - 


                           0.1%        0.1%              0.4%           0.2%             0.2%                     0.3%                                     0.4%            0.3%                 


 


50                            7     0     7     1     2     3     2        5        2       5       2       -        3        2       -       -       2       3       -       1       6       - 


                           0.7%  0.3%  0.8%  0.4%  1.1%  1.2%  0.4%     0.9%     0.4%    0.8%    0.9%             0.8%     1.0%                    2.2%    1.1%            0.4%    1.0%         


 


60                            2     0     2     0     -     1     1        1        1       2       -       -        1        1       -       -       1       -       -       -       2       - 


                           0.2%  0.4%  0.2%  0.3%        0.5%  0.1%     0.2%     0.3%    0.4%                     0.3%     0.5%                    0.5%                            0.4%         


 


72                            1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       1       -       -       -       1       -       - 


                           0.1%        0.1%                    0.2%     0.1%             0.1%                              0.4%            3.1%                            0.2%                 


 


80                            0     -     0     -     -     0     -        0        -       0       -       -        -        0       -       -       -       -       -       -       0       - 


                             *%          *%              0.2%           0.1%             0.1%                              0.2%                                                    0.1%         


 


None                        633    77   557    94    97   168   274      338      295     360     161     112      231      117       -      15      68     150      85     222     363      48 


                          63.6% 66.8% 63.2% 55.8% 72.5% 65.0% 63.2%    61.0%    66.9%   63.3%   62.7%   66.5%    63.4%    62.0%           64.1%   63.8%   62.1%   75.6%   64.4%   61.8%   77.1% 


                                                      d                                                                                                               R                       u 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                          (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                      V4B-Rebased. During 2014, how many traditional incandescent bulbs did you purchase?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Don't know/No Answer         28     5    22     2     4    11    11       22        6      16       8       4        8        7       -       0       1       8       0      13      10       5 


                           2.8%  4.6%  2.6%  1.2%  3.2%  4.1%  2.5%     4.0%     1.3%    2.8%    3.1%    2.3%     2.2%     3.9%            1.6%    1.2%    3.3%    0.4%    3.7%    1.7%    7.7% 


                                                                           i                                                                                                                    


 


Refused                       1     0     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       1       -       0       1       - 


                           0.1%    *%  0.1%                    0.3%     0.2%             0.2%                     0.4%                                     0.6%              *%    0.2%         


 


Mean                       3.64  3.19  3.70  3.57  2.44  4.70  3.41     3.97     3.24    3.74    3.99    2.78     3.62     4.16       -    5.19    5.62    2.96    1.34    3.70    3.88    0.90 


                                                                                                                                                     rS                       V       V         


Standard Deviation         8.35  7.45  8.46  6.86  6.80 10.83  7.56     9.03     7.44    8.99    8.44    5.49     8.56    10.08           13.54   11.41    7.06    3.51    8.63    8.53    2.53 


Standard Error             0.39  1.24  0.40  0.87  1.07  0.93  0.47     0.43     0.63    0.50    0.91    0.62     0.61     0.92            3.66    1.49    0.62    0.40    0.62    0.54    0.44 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                            V5. Were you able to purchase all of the types of traditional incandescent bulbs you were shopping for?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              362    38   324    75    37    91   159      216      146     209      96      57      133       72       -       8      38      92      27     122     225      14 


 


Unweighted Total            398   132   266    84    49    92   173      327       71     241     106      51      156       79       -      10      45     100      41     137     242      19 


 


Yes                         281    27   254    61    25    70   125      159      121     154      78      49       92       59       -       4      31      61      21      94     176      10 


                          77.6% 70.1% 78.5% 81.3% 68.4% 77.0% 78.3%    73.8%    83.2%   73.6%   81.5%   85.5%    69.0%    81.7%           53.4%   80.7%   66.9%   76.3%   76.8%   78.4%   72.1% 


 


No                           74    11    63    13    11    18    31       50       24      48      18       8       36       12       -       4       6      27       6      27      44       4 


                          20.5% 28.2% 19.6% 17.8% 30.4% 19.9% 19.7%    23.0%    16.8%   23.0%   18.5%   14.5%    26.6%    16.6%           46.6%   15.9%   29.4%   21.1%   21.8%   19.4%   26.1% 


                                                                                                                                              q                                                 


 


Don't know                    7     1     6     1     0     3     3        7        -       7       -       -        6        1       -       -       1       3       1       2       5       0 


                           1.9%  1.7%  2.0%  0.9%  1.2%  3.1%  2.0%     3.3%             3.4%                     4.4%     1.7%                    3.4%    3.7%    2.6%    1.4%    2.2%    1.8% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                 V7. What type of light bulb did you end up purchasing instead? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total               74    11    63    13    11    18    31       50       24      48      18       8       36       12       -       4       6      27       6      27      44       4 


 


Unweighted Total             81    27    54    16    13    17    35       67       14      52      20       9       32       18       -       3       7      27       8      31      46       4 


 


CFL                          28     4    24     8     5     5    10       17       11      24       4       -       22        2       -       1       3      16       4      11      15       2 


                          37.9% 33.2% 38.7% 58.7% 48.1% 28.0% 31.1%    34.6%    44.5%   50.0%   22.4%            61.0%    14.3%           33.5%   41.2%   59.5%   60.7%   42.5%   34.5%   44.5% 


                                                                                            k                        N                                                                          


 


Incandescent                 10     3     7     2     4     0     4        9        1       9       0       1        4        3       -       -       1       5       1       5       4       0 


                          13.5% 23.8% 11.7% 15.5% 32.5%  1.8% 12.5%    17.5%     5.4%   17.8%    0.6%   16.0%    12.5%    29.1%                   20.1%   20.1%   10.5%   20.2%   10.3%    3.0% 


                                                      f                                     k                                                                                                   


 


LED                           8     0     7     -     -     -     8        8        -       8       -       -        4        4       -       -       -       3       1       6       1       - 


                          10.2%  1.4% 11.6%                   23.9%    15.2%            15.6%                    10.9%    30.6%                           10.0%   22.7%   23.2%    3.0%         


                                                                                                                                                                              u                 


 


Energy Efficient              7     0     7     0     -     2     5        4        3       2       3       1        2        0       -       -       1       -       1       2       5       - 


incandescent / halogen     9.6%  1.6% 10.9%  1.3%       12.3% 14.9%     9.0%    10.8%    5.1%   19.0%   15.5%     6.4%     1.5%                   15.5%           25.9%    6.3%   12.4%         


bulbs                     


 


Did not purchase any          4     0     3     1     2     -     2        4        -       2       1       1        1        1       -       1       -       1       -       1       2       1 


light bulbs                5.1%  3.6%  5.4%  5.5% 14.0%        4.8%     7.7%             3.4%    5.0%   15.3%     2.8%     5.5%           16.6%            3.7%            2.4%    4.4%   33.2% 


 


Halogen                       3     -     3     1     1     -     1        3        -       1       2       -        1        -       -       -       1       -       -       1       2       - 


                           4.4%        5.2%  5.8% 10.7%        4.2%     6.6%             2.5%   11.7%             3.4%                            19.6%                    4.5%    4.8%         


 


Other (SPECIFY)               6     1     5     0     -     4     1        5        1       1       3       1        1        0       -       -       1       -       0       0       5       - 


                           7.6%  6.9%  7.8%  2.1%       24.4%  3.1%     9.3%     4.3%    2.6%   19.6%   11.5%     3.2%     0.9%                   17.7%            3.0%    1.4%   12.1%         


 


Don't know                   14     3    11     2     1     6     6        6        9       7       4       3        4        3       -       2       0       4       -       4       9       1 


                          19.5% 29.6% 17.7% 16.0%  5.4% 33.5% 17.9%    11.8%    35.1%   14.9%   21.6%   41.7%    12.0%    24.3%           49.8%    5.4%   15.9%           16.0%   21.6%   19.3% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                V9. When traditional incandescent light bulbs are no longer available, which one of the following things are you most likely to  


                                                                               do? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


Switch to a new type of     632    75   557   104    88   161   280      319      313     400     154      78      265      124       -      16      74     171      86     249     346      37 


light bulb                63.5% 65.6% 63.3% 61.4% 65.4% 62.3% 64.6%    57.7%    70.9%   70.1%   60.2%   46.3%    72.8%    65.7%           66.3%   69.5%   70.6%   76.4%   72.4%   58.9%   58.4% 


                                                                                    H      kL       l                                                                         U                 


 


Keep using traditional      179    16   163    25    26    51    77      108       71      78      64      37       42       36       -       5      19      24       8      48     122       8 


light bulbs but switch    18.0% 14.0% 18.5% 14.7% 19.5% 19.7% 17.7%    19.4%    16.1%   13.7%   24.9%   21.8%    11.4%    19.3%           19.6%   18.2%    9.9%    6.7%   13.9%   20.8%   13.5% 


to a lower wattage                                                                                  J                         m                       s                               t         


 


Something else (SPECIFY)     95    10    85    17     7    28    44       57       39      58      21      16       40       16       -       1      10      28      10      26      64       6 


                           9.6%  8.9%  9.7%  9.9%  5.3% 10.7% 10.1%    10.2%     8.8%   10.1%    8.3%    9.7%    10.9%     8.4%            5.1%    9.4%   11.7%    9.0%    7.5%   10.8%    9.3% 


 


Don't know                   93    14    79    24    15    22    32       70       23      37      19      38       20       14       -       2       5      19       8      24      59      10 


                           9.4% 12.4%  9.0% 14.2% 11.2%  8.5%  7.5%    12.7%     5.2%    6.4%    7.5%   22.3%     5.5%     7.6%            9.0%    5.1%    8.0%    6.7%    7.1%   10.1%   15.6% 


                                                                           I                               JK                                                                                   


 


Refused                       4     -     4     -     -     -     4        4        -       4       -       -        2        -       -       -       2       -       2       -       2       2 


                           0.4%        0.5%                    0.9%     0.7%             0.7%                     0.6%                             1.9%            1.8%            0.3%    3.2% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                V10. Which type of light bulb are you most likely to switch to?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              632    75   557   104    88   161   280      319      313     400     154      78      265      124       -      16      74     171      86     249     346      37 


 


Unweighted Total            599   173   426    95    79   162   263      449      150     397     136      66      251      136       -      12      68     170      96     252     316      31 


 


CFL / Fluorescent           224    34   190    23    39    62   100      119      105     172      42      10      142       25       -      11      30      77      48      59     149      16 


                          35.5% 45.1% 34.1% 22.2% 44.5% 38.2% 35.9%    37.3%    33.6%   43.0%   27.1%   13.3%    53.7%    20.2%           73.7%   40.2%   45.0%   56.0%   23.5%   43.1%   44.5% 


                                                      d     d                              KL                        N                       qr                                       T       t 


 


LED                         181    13   168    32    23    36    89      103       78     126      45      10       48       76       -       2      26      45      25     141      40       - 


                          28.6% 17.1% 30.1% 30.9% 26.6% 22.3% 32.0%    32.2%    24.9%   31.4%   29.3%   12.7%    17.9%    61.0%           13.2%   35.6%   26.2%   29.1%   56.4%   11.6%         


                                                                                            L       l                         M                                               U                 


 


Energy Efficient             80    10    70    23    14    27    16       33       47      36      29      16       28        5       -       1       6      21       1      17      56       7 


incandescent / halogen    12.6% 13.7% 12.5% 21.9% 16.4% 16.8%  5.6%    10.4%    14.9%    8.9%   18.6%   19.8%    10.7%     3.9%            8.5%    7.8%   12.5%    1.4%    6.9%   16.1%   19.4% 


                                                G           G                                                        N                                        S                       T         


 


Halogen                      16     0    16     3     0     3    11       11        6      10       3       3        8        1       -       1       -       7       2       4      12       - 


                           2.6%  0.3%  2.9%  2.4%  0.2%  1.8%  3.9%     3.3%     1.9%    2.4%    2.1%    4.5%     3.1%     1.2%            4.7%            4.0%    1.8%    1.7%    3.5%         


 


Other (SPECIFY)              26     4    23     8     -     6    12        8       18      15       5       7       12        3       -       -       0      10       4       4      16       7 


                           4.2%  4.7%  4.1%  8.0%        3.8%  4.3%     2.6%     5.7%    3.7%    3.1%    8.5%     4.6%     2.2%                    0.5%    5.8%    4.6%    1.5%    4.5%   18.7% 


                                                                                                                                                                                             TU 


 


Don't know                  105    14    90    15    11    27    51       45       59      42      31      32       26       14       -       -      12      11       6      25      74       6 


                          16.6% 19.1% 16.2% 14.6% 12.2% 16.9% 18.4%    14.2%    19.0%   10.5%   19.8%   41.1%    10.0%    11.6%                   15.9%    6.6%    7.2%    9.9%   21.2%   17.5% 


                                                                                                           JK                                                                         T         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                            EE1A. Have you ever heard of energy-efficient incandescent light bulbs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


Yes                         502    62   440    78    76   134   215      280      222     251     179      72      161       82       -      13      53      94      49     179     299      25 


                          50.5% 54.2% 50.0% 46.2% 56.4% 51.8% 49.5%    50.5%    50.4%   44.1%   70.0%   42.5%    44.1%    43.7%           57.0%   49.7%   39.0%   43.5%   52.0%   50.9%   39.0% 


                                                                                                   JL                                                                                           


 


No                          442    47   395    84    55   107   196      243      199     288      70      85      188       94       -      10      51     130      60     150     259      33 


                          44.4% 41.4% 44.8% 49.6% 41.3% 41.3% 45.3%    43.9%    45.1%   50.5%   27.2%   50.0%    51.4%    50.1%           43.0%   48.1%   54.0%   53.0%   43.6%   44.1%   52.7% 


                                                                                            K               K                                                                                   


 


Don't know                   48     5    43     7     3    18    20       29       20      28       7      13       16       12       -       -       2      17       2      15      30       3 


                           4.9%  4.4%  4.9%  4.2%  2.3%  7.0%  4.7%     5.2%     4.4%    5.0%    2.8%    7.5%     4.5%     6.2%                    2.3%    7.0%    1.8%    4.5%    5.1%    5.1% 


                                                                                                                                                              s                                 


 


Refused                       2     -     2     -     -     -     2        2        -       2       -       -        -        -       -       -       -       -       2       -       -       2 


                           0.2%        0.2%                    0.5%     0.4%             0.4%                                                                      1.8%                    3.2% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                 EE1B. Energy-efficient incandescent light bulbs look like traditional incandescent bulbs and give off the same amount of light  


                                          using less energy. Have you heard of these more efficient incandescent bulbs? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              493    52   440    91    58   125   218      274      219     318      77      97      204      106       -      10      53     147      64     165     289      38 


 


Unweighted Total            501   152   349    86    61   126   228      389      112     328      86      87      202      116       -      10      56     149      73     184     280      37 


 


Yes                          91    12    79    20     8    19    45       42       50      63      16      12       39       23       -       1      12      33       5      33      55       3 


                          18.6% 23.7% 17.9% 21.9% 13.3% 14.9% 20.7%    15.3%    22.6%   19.7%   20.9%   12.8%    19.3%    22.2%           13.1%   21.6%   22.3%    7.8%   20.2%   18.9%    9.1% 


                                                                                                                                                              S                                 


 


No                          389    40   350    71    49   101   168      224      166     250      60      79      163       81       -       9      42     113      56     129     229      31 


                          79.0% 75.4% 79.5% 78.1% 84.3% 80.9% 77.0%    81.7%    75.8%   78.5%   78.2%   81.4%    79.7%    76.4%           86.9%   78.0%   76.4%   87.5%   78.1%   79.2%   81.9% 


 


Don't know                   10     0     9     -     1     5     3        6        3       3       1       6        2        2       -       -       0       2       1       3       5       1 


                           2.0%  0.9%  2.1%        2.5%  4.2%  1.4%     2.3%     1.6%    1.1%    0.8%    5.8%     1.0%     1.4%                    0.4%    1.3%    1.5%    1.8%    1.9%    3.8% 


 


Refused                       2     -     2     -     -     -     2        2        -       2       -       -        -        -       -       -       -       -       2       -       -       2 


                           0.4%        0.5%                    0.9%     0.7%             0.6%                                                                      3.2%                    5.3% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                          EE2. Have you ever purchased any energy-efficient incandescent light bulbs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              594    75   519    98    83   153   260      322      272     314     195      84      200      106       -      15      64     127      54     212     354      28 


 


Unweighted Total            588   195   393   104    81   153   250      450      138     319     189      80      197      113       -      11      65     121      66     220     336      32 


 


Yes                         278    30   248    47    32    78   121      142      136     128      98      52       72       52       -       6      30      53      12      97     164      16 


                          46.7% 39.8% 47.7% 47.7% 38.1% 50.9% 46.7%    44.1%    49.8%   40.6%   50.0%   61.8%    36.0%    49.2%           38.1%   47.1%   41.8%   22.4%   45.8%   46.5%   57.4% 


                                                                                                            J                 m                       S       S                                 


 


No                          253    39   214    38    44    57   113      149      104     146      84      23       98       46       -       5      28      56      32     101     144       7 


                          42.5% 52.1% 41.1% 39.2% 52.7% 37.3% 43.6%    46.3%    38.1%   46.4%   42.9%   27.2%    49.0%    43.9%           34.6%   44.3%   43.8%   58.5%   47.8%   40.6%   26.3% 


                                                                                            L                                                                                 V                 


 


Don't know                   64     6    58    13     8    18    25       31       33      41      14       9       30        7       -       4       6      18      10      14      46       5 


                          10.7%  8.0% 11.1% 13.1%  9.2% 11.8%  9.7%     9.6%    12.1%   12.9%    7.1%   11.0%    15.0%     7.0%           27.2%    8.6%   14.4%   19.1%    6.4%   12.9%   16.2% 


                                                                                                                     n                                                                t         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                       EE2-Rebase. Have you ever purchased any energy-efficient incandescent light bulbs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


Yes                         278    30   248    47    32    78   121      142      136     128      98      52       72       52       -       6      30      53      12      97     164      16 


                          27.9% 25.9% 28.1% 27.7% 23.7% 30.0% 28.0%    25.6%    30.7%   22.4%   38.1%   30.8%    19.8%    27.6%           23.9%   28.5%   22.0%   10.7%   28.2%   28.0%   25.6% 


                                                                                                    J                                                 S       S                                 


 


No                          654    79   575   109    95   163   286      381      273     401     145     108      263      129       -      14      70     170      90     233     378      42 


                          65.7% 68.8% 65.3% 64.7% 70.6% 63.0% 66.2%    68.8%    61.8%   70.5%   56.5%   63.7%    72.0%    68.5%           59.0%   66.3%   70.5%   80.1%   67.8%   64.3%   67.2% 


                                                                                            K                                                                         q                         


 


Don't know                   64     6    58    13     8    18    25       31       33      41      14       9       30        7       -       4       6      18      10      14      46       5 


                           6.4%  5.2%  6.6%  7.6%  5.7%  6.9%  5.8%     5.6%     7.4%    7.1%    5.4%    5.5%     8.2%     3.9%           17.1%    5.2%    7.6%    9.1%    3.9%    7.8%    7.2% 


                                                                                                                     n                                                                t         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                           EE1-EEI2. Aware of or purchase energy-efficient incandescent light bulbs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


Unaided Aware               502    62   440    78    76   134   215      280      222     251     179      72      161       82       -      13      53      94      49     179     299      25 


                          50.5% 54.2% 50.0% 46.2% 56.4% 51.8% 49.5%    50.5%    50.4%   44.1%   70.0%   42.5%    44.1%    43.7%           57.0%   49.7%   39.0%   43.5%   52.0%   50.9%   39.0% 


                                                                                                   JL                                                                                           


 


Aided Aware                  91    12    79    20     8    19    45       42       50      63      16      12       39       23       -       1      12      33       5      33      55       3 


                           9.2% 10.9%  9.0% 11.8%  5.8%  7.2% 10.4%     7.6%    11.2%   11.0%    6.3%    7.4%    10.8%    12.5%            5.6%   10.9%   13.6%    4.4%    9.7%    9.3%    5.5% 


                                                                                                                                                              S                                 


 


Not Aware                   401    40   361    71    51   106   173      232      169     255      61      85      164       83       -       9      42     115      59     132     234      35 


                          40.3% 34.9% 41.0% 42.0% 37.8% 41.1% 40.0%    41.9%    38.3%   44.9%   23.8%   50.1%    45.1%    43.8%           37.3%   39.5%   47.4%   52.1%   38.4%   39.8%   55.5% 


                                                                                            K               K                                                                                tu 


 


Purchaser                   278    30   248    47    32    78   121      142      136     128      98      52       72       52       -       6      30      53      12      97     164      16 


                          27.9% 25.9% 28.1% 27.7% 23.7% 30.0% 28.0%    25.6%    30.7%   22.4%   38.1%   30.8%    19.8%    27.6%           23.9%   28.5%   22.0%   10.7%   28.2%   28.0%   25.6% 


                                                                                                    J                                                 S       S                                 


 


Aware Non-Purchaser         316    45   271    51    52    75   139      180      136     186      98      32      128       54       -       9      34      74      42     115     189      12 


                          31.8% 39.2% 30.8% 30.3% 38.5% 28.9% 32.0%    32.5%    30.9%   32.7%   38.1%   19.0%    35.1%    28.6%           38.8%   32.0%   30.6%   37.1%   33.4%   32.2%   18.9% 


                                                                                            L       L                                                                         V       v         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                        EE3. During 2014, how many energy-efficient incandescent bulbs did you purchase?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              278    30   248    47    32    78   121      142      136     128      98      52       72       52       -       6      30      53      12      97     164      16 


 


Unweighted Total            267    87   180    49    38    73   107      198       69     141      84      42       79       56       -       5      30      55      22     101     147      19 


 


0                            49     3    46     6     3    17    23       32       18      28      15       6        9       18       -       -       6      14       3      22      25       3 


                          17.8% 11.5% 18.6% 13.9%  9.1% 21.8% 19.1%    22.3%    13.2%   21.8%   15.7%   12.0%    12.5%    35.3%                   20.3%   26.5%   22.2%   23.0%   15.0%   15.6% 


                                                                                                                              M                                                                 


 


1                            12     0    12     0     2     3     8        5        7       4       4       4        2        2       -       3       -       1       -       9       2       1 


                           4.4%  0.6%  4.8%  0.4%  4.7%  3.8%  6.2%     3.6%     5.3%    3.1%    4.0%    8.2%     3.1%     3.2%           50.5%            1.7%            9.4%    1.0%    8.2% 


                                          b                                                                                                   R                               U                 


 


2                            18     2    16     6     1     3     7       15        3       7       5       6        3        4       -       -       1       4       1       5      12       1 


                           6.5%  6.8%  6.4% 13.9%  3.8%  4.0%  5.9%    10.5%     2.3%    5.6%    4.7%   12.0%     4.3%     7.8%                    2.4%    7.1%   11.1%    4.9%    7.2%    8.2% 


                                                                           I                                                                                                                    


 


3                            16     3    13     1     0     2    13        6       10       9       4       3        4        4       -       -       1       6       -       5      10       2 


                           5.7%  9.3%  5.2%  1.8%  1.0%  2.1% 10.6%     4.0%     7.4%    6.8%    4.3%    5.5%     5.9%     8.4%                    3.8%   10.7%            4.7%    5.8%   10.1% 


                                                                dEF                                                                                                                             


 


4                            34     1    32     7     3     8    16       15       19      19       9       6       15        3       -       1       0      13       2      13      18       3 


                          12.2%  5.0% 13.0% 14.1% 10.1% 10.0% 13.3%    10.4%    14.0%   14.6%    9.2%   11.6%    21.4%     5.1%           13.0%    1.5%   24.2%   16.7%   13.2%   11.2%   15.6% 


                                                                                                                     N                                        Q                                 


 


5                             6     1     5     0     3     1     2        6        -       1       2       3        0        1       -       -       -       1       -       2       4       - 


                           2.0%  2.8%  1.9%  0.7%  8.6%  0.8%  1.5%     3.9%             0.8%    1.9%    5.0%     0.3%     1.6%                            2.0%            1.9%    2.2%         


 


6                            25     4    21     1     5     7    12       13       12      12      12       1        8        4       -       1       1       4       3       6      18       1 


                           9.2% 14.0%  8.6%  2.6% 15.7%  8.9% 10.1%     9.4%     8.9%    9.1%   12.6%    2.8%    10.7%     7.7%           13.0%    4.0%    7.8%   21.2%    6.4%   11.1%    5.8% 


 


7                             1     0     1     -     -     0     0        1        -       0       0       0        0        -       -       -       -       -       -       0       1       - 


                           0.3%  0.3%  0.3%              0.5%  0.4%     0.6%             0.3%    0.1%    0.8%     0.5%                                                     0.1%    0.5%         


 


8                            22     5    17    10     6     4     3        8       14       8      10       4        8        -       -       -       2       4       1       5      12       4 


                           7.9% 15.8%  7.0% 20.5% 18.7%  4.6%  2.4%     5.4%    10.5%    6.5%   10.1%    7.4%    11.5%                             8.0%    8.4%   11.5%    5.3%    7.5%   27.8% 


                                    c          FG    fG                                                                                                                                      tu 


 


9                             3     -     3     1     -     1     1        3        -       2       -       1        2        -       -       -       1       -       1       1       2       - 


                           0.9%        1.0%  1.4%        1.6%  0.6%     1.8%             1.5%            1.2%     2.7%                             2.4%           10.1%    0.7%    1.2%         


 


10                           28     6    23     5     2     8    13        9       19      12       9       7        5        7       -       -       9       1       -       8      19       1 


                          10.2% 18.6%  9.2% 10.7%  5.8% 10.5% 11.0%     6.3%    14.3%    9.8%    8.8%   13.8%     6.6%    12.9%                   28.5%    2.3%            8.5%   11.4%    8.7% 


                                    c                                                                                                                 R                                         


 


12                           14     2    12     2     3     9     0        5       10       4       5       5        3        0       -       -       3       0       0       7       7       - 


                           5.2%  7.2%  4.9%  5.3% 10.1% 11.0%  0.1%     3.3%     7.2%    2.8%    5.6%   10.3%     4.7%     0.3%                   10.5%    0.3%    1.8%    7.7%    4.2%         


                                                      g     G                                                                                                                                   


 


13                            0     0     -     -     0     0     -        0        -       0       -       -        -        0       -       -       0       -       -       0       0       - 


                           0.1%  0.9%              0.6%  0.1%           0.2%             0.2%                              0.1%                    0.3%                    0.1%    0.1%         


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                             (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                        EE3. During 2014, how many energy-efficient incandescent bulbs did you purchase?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


14                            4     1     4     1     1     3     -        1        3       4       -       -        4        1       -       -       3       -       -       3       1       - 


                           1.6%  2.0%  1.6%  1.6%  1.9%  4.0%           1.0%     2.3%    3.5%                     5.1%     1.5%                   10.2%                    3.2%    0.8%         


 


15                            8     -     8     1     -     1     6        3        5       3       4       1        1        2       -       1       1       -       -       2       6       - 


                           2.7%        3.1%  1.4%        1.2%  4.9%     2.1%     3.4%    2.6%    3.7%    1.4%     1.8%     3.8%           23.5%    2.2%                    1.6%    3.6%         


 


20                            4     -     4     -     -     -     4        1        3       1       3       -        -        1       -       -       1       -       -       -       4       - 


                           1.4%        1.6%                    3.3%     0.9%     1.9%    1.0%    2.7%                      2.5%                    4.3%                            2.4%         


 


24                            1     0     1     -     1     0     -        0        1       1       -       -        1        0       -       -       -       1       -       1       -       - 


                           0.5%  0.5%  0.5%        3.8%  0.2%           0.1%     0.9%    1.1%                     1.7%     0.3%                            2.5%            1.4%                 


 


25                            1     0     1     0     -     -     1        1        -       1       -       -        0        1       -       -       1       0       0       0       1       - 


                           0.5%  1.5%  0.4%  1.0%              0.7%     1.0%             1.1%                     0.5%     1.9%                    1.7%    0.7%    3.8%    0.5%    0.5%         


 


30                            7     0     6     5     0     1     -        2        5       1       5       -        0        1       -       -       -       -       0       1       5       - 


                           2.4%  1.4%  2.5% 10.5%  0.6%  1.8%           1.1%     3.6%    1.1%    5.2%             0.3%     2.3%                                    1.8%    1.5%    3.1%         


                                               EF                                                                                                                                               


 


40                            0     -     0     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       -       0       -       - 


                           0.1%        0.1%                    0.2%     0.1%             0.2%                     0.3%                                                     0.2%                 


 


100                           0     -     0     -     -     0     -        0        -       0       -       -        -        0       -       -       -       -       -       -       0       - 


                           0.1%        0.2%              0.5%           0.3%             0.3%                              0.8%                                                    0.3%         


 


Don't know                   20     0    20     0     2     7    12       14        7       7      11       3        3        2       -       -       -       2       -       4      16       - 


                           7.4%  1.7%  8.0%  0.4%  5.5%  8.8%  9.6%     9.8%     4.8%    5.3%   11.4%    4.8%     4.4%     4.5%                            3.5%            4.0%   10.0%         


                                                                  d                                                                                                                             


 


Refused                       3     -     3     -     -     3     -        3        -       1       -       2        1        -       -       -       -       1       -       2       1       - 


                           1.0%        1.2%              3.7%           2.0%             1.0%            3.2%     1.7%                                     2.3%            1.7%    0.7%         


 


Mean                       6.46  7.06  6.38  8.42  7.03  6.80  5.25     5.46     7.43    6.24    7.34    5.39     6.34     6.11       -    5.33    8.50    3.96    5.67    5.60    7.19    4.61 


                                                G                                                                                                     R                               v         


Standard Deviation         7.42  5.47  7.64  8.65  5.46  9.46  5.52     7.97     6.73    8.31    7.46    4.27     5.46    11.24            6.21    5.91    4.74    6.28    6.30    8.27    3.44 


Standard Error             0.64  0.89  0.72  1.96  1.11  1.64  0.69     0.78     0.94    0.93    1.19    0.91     0.82     1.97            2.89    1.43    0.82    1.66    0.85    0.98    0.96 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                    EE3-Rebase. During 2014, how many energy-efficient incandescent bulbs did you purchase?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


0/None                      767    88   679   129   105   198   335      444      323     470     174     123      302      155       -      18      82     203     103     269     448      49 


                          77.1% 77.0% 77.1% 76.2% 78.5% 76.5% 77.3%    80.1%    73.3%   82.5%   67.9%   72.9%    82.7%    82.1%           76.1%   77.3%   83.8%   91.6%   78.3%   76.2%   78.4% 


                                                                                           Kl                                                                         Q                         


 


1                            12     0    12     0     2     3     8        5        7       4       4       4        2        2       -       3       -       1       -       9       2       1 


                           1.2%  0.2%  1.4%  0.1%  1.1%  1.2%  1.7%     0.9%     1.6%    0.7%    1.5%    2.5%     0.6%     0.9%           12.1%            0.4%            2.7%    0.3%    2.1% 


                                                                                                                                                                              U                 


 


2                            18     2    16     6     1     3     7       15        3       7       5       6        3        4       -       -       1       4       1       5      12       1 


                           1.8%  1.8%  1.8%  3.8%  0.9%  1.2%  1.7%     2.7%     0.7%    1.3%    1.8%    3.7%     0.8%     2.1%                    0.7%    1.6%    1.2%    1.4%    2.0%    2.1% 


                                                                           I                                                                                                                    


 


3                            16     3    13     1     0     2    13        6       10       9       4       3        4        4       -       -       1       6       -       5      10       2 


                           1.6%  2.4%  1.5%  0.5%  0.2%  0.6%  3.0%     1.0%     2.3%    1.5%    1.6%    1.7%     1.2%     2.3%                    1.1%    2.3%            1.3%    1.6%    2.6% 


                                                                 eF                                                                                                                             


 


4                            34     1    32     7     3     8    16       15       19      19       9       6       15        3       -       1       0      13       2      13      18       3 


                           3.4%  1.3%  3.7%  3.9%  2.4%  3.0%  3.7%     2.7%     4.3%    3.3%    3.5%    3.6%     4.2%     1.4%            3.1%    0.4%    5.3%    1.8%    3.7%    3.1%    4.0% 


                                                                                                                     n                                        Q                                 


 


5                             6     1     5     0     3     1     2        6        -       1       2       3        0        1       -       -       -       1       -       2       4       - 


                           0.6%  0.7%  0.5%  0.2%  2.0%  0.2%  0.4%     1.0%             0.2%    0.7%    1.6%     0.1%     0.4%                            0.4%            0.5%    0.6%         


 


6                            25     4    21     1     5     7    12       13       12      12      12       1        8        4       -       1       1       4       3       6      18       1 


                           2.6%  3.6%  2.4%  0.7%  3.7%  2.7%  2.8%     2.4%     2.7%    2.0%    4.8%    0.9%     2.1%     2.1%            3.1%    1.1%    1.7%    2.3%    1.8%    3.1%    1.5% 


 


7                             1     0     1     -     -     0     0        1        -       0       0       0        0        -       -       -       -       -       -       0       1       - 


                           0.1%  0.1%  0.1%              0.2%  0.1%     0.2%             0.1%      *%    0.2%     0.1%                                                       *%    0.1%         


 


8                            22     5    17    10     6     4     3        8       14       8      10       4        8        -       -       -       2       4       1       5      12       4 


                           2.2%  4.1%  2.0%  5.7%  4.4%  1.4%  0.7%     1.4%     3.2%    1.5%    3.9%    2.3%     2.3%                             2.3%    1.8%    1.2%    1.5%    2.1%    7.1% 


                                               FG                                                                                                                                               


 


9                             3     -     3     1     -     1     1        3        -       2       -       1        2        -       -       -       1       -       1       1       2       - 


                           0.3%        0.3%  0.4%        0.5%  0.2%     0.5%             0.3%            0.4%     0.5%                             0.7%            1.1%    0.2%    0.3%         


 


10                           28     6    23     5     2     8    13        9       19      12       9       7        5        7       -       -       9       1       -       8      19       1 


                           2.8%  4.8%  2.6%  3.0%  1.4%  3.1%  3.1%     1.6%     4.4%    2.2%    3.4%    4.3%     1.3%     3.6%                    8.1%    0.5%            2.4%    3.2%    2.2% 


                                                                                                                              m                       R                                         


 


12                           14     2    12     2     3     9     0        5       10       4       5       5        3        0       -       -       3       0       0       7       7       - 


                           1.4%  1.9%  1.4%  1.5%  2.4%  3.3%    *%     0.8%     2.2%    0.6%    2.1%    3.2%     0.9%     0.1%                    3.0%    0.1%    0.2%    2.2%    1.2%         


                                                            G                                                                                                                                   


 


13                            0     0     -     -     0     0     -        0        -       0       -       -        -        0       -       -       0       -       -       0       0       - 


                             *%  0.2%              0.1%    *%             *%               *%                                *%                    0.1%                      *%      *%         


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                          (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                    EE3-Rebase. During 2014, how many energy-efficient incandescent bulbs did you purchase?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


14                            4     1     4     1     1     3     -        1        3       4       -       -        4        1       -       -       3       -       -       3       1       - 


                           0.4%  0.5%  0.4%  0.5%  0.5%  1.2%           0.2%     0.7%    0.8%                     1.0%     0.4%                    2.9%                    0.9%    0.2%         


 


15                            8     -     8     1     -     1     6        3        5       3       4       1        1        2       -       1       1       -       -       2       6       - 


                           0.8%        0.9%  0.4%        0.4%  1.4%     0.5%     1.0%    0.6%    1.4%    0.4%     0.4%     1.0%            5.6%    0.6%                    0.5%    1.0%         


 


20                            4     -     4     -     -     -     4        1        3       1       3       -        -        1       -       -       1       -       -       -       4       - 


                           0.4%        0.4%                    0.9%     0.2%     0.6%    0.2%    1.0%                      0.7%                    1.2%                            0.7%         


 


24                            1     0     1     -     1     0     -        0        1       1       -       -        1        0       -       -       -       1       -       1       -       - 


                           0.1%  0.1%  0.1%        0.9%  0.1%             *%     0.3%    0.2%                     0.3%     0.1%                            0.6%            0.4%                 


 


25                            1     0     1     0     -     -     1        1        -       1       -       -        0        1       -       -       1       0       0       0       1       - 


                           0.1%  0.4%  0.1%  0.3%              0.2%     0.2%             0.2%                     0.1%     0.5%                    0.5%    0.2%    0.4%    0.1%    0.2%         


 


30                            7     0     6     5     0     1     -        2        5       1       5       -        0        1       -       -       -       -       0       1       5       - 


                           0.7%  0.4%  0.7%  2.9%  0.1%  0.6%           0.3%     1.1%    0.3%    2.0%             0.1%     0.6%                                    0.2%    0.4%    0.9%         


                                               ef                                                   j                                                                                           


 


40                            0     -     0     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       -       0       -       - 


                             *%          *%                      *%       *%               *%                     0.1%                                                     0.1%                 


 


100                           0     -     0     -     -     0     -        0        -       0       -       -        -        0       -       -       -       -       -       -       0       - 


                             *%          *%              0.2%           0.1%             0.1%                              0.2%                                                    0.1%         


 


Don't know                   20     0    20     0     2     7    12       14        7       7      11       3        3        2       -       -       -       2       -       4      16       - 


                           2.1%  0.4%  2.3%  0.1%  1.3%  2.7%  2.7%     2.5%     1.5%    1.2%    4.3%    1.5%     0.9%     1.2%                            0.8%            1.1%    2.8%         


                                                            d     d                                 j                                                                                           


 


Refused                       3     -     3     -     -     3     -        3        -       1       -       2        1        -       -       -       -       1       -       2       1       - 


                           0.3%        0.3%              1.1%           0.5%             0.2%            1.0%     0.3%                                     0.5%            0.5%    0.2%         


 


Mean                       1.69  1.81  1.67  2.32  1.60  1.86  1.37     1.27     2.20    1.33    2.59    1.57     1.19     1.63       -    1.27    2.42    0.83    0.61    1.51    1.85    1.18 


                                                                                    H              Jl                                                RS                                         


Standard Deviation         4.73  4.13  4.81  5.88  3.91  5.78  3.63     4.48     4.99    4.60    5.64    3.35     3.42     6.37            3.65    4.96    2.70    2.65    4.10    5.24    2.65 


Standard Error             0.22  0.66  0.23  0.74  0.61  0.50  0.22     0.21     0.42    0.25    0.61    0.38     0.24     0.57            0.97    0.64    0.23    0.30    0.29    0.33    0.43 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                      EE4. Of all the energy-efficient incandescent bulbs you have ever bought, how many have you installed in your home?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              278    30   248    47    32    78   121      142      136     128      98      52       72       52       -       6      30      53      12      97     164      16 


 


Unweighted Total            267    87   180    49    38    73   107      198       69     141      84      42       79       56       -       5      30      55      22     101     147      19 


 


0                            14     2    12     3     2     3     7        9        5      12       2       -        5        7       -       -       4       4       2       9       4       2 


                           5.2%  7.4%  4.9%  5.8%  7.4%  3.2%  5.6%     6.6%     3.8%    9.5%    2.3%             6.7%    13.2%                   11.6%    7.4%   18.3%    8.8%    2.3%   12.6% 


                                                                                            k                                                                                                   


 


1                            12     0    11     -     2     4     6        5        7       3       6       3        2        2       -       3       -       0       -       8       2       1 


                           4.2%  0.7%  4.6%        4.7%  5.3%  4.9%     3.2%     5.3%    2.4%    5.8%    5.7%     2.1%     2.9%           50.5%            0.4%            8.1%    1.5%    8.2% 


                                                                                                                                              R                               U                 


 


2                            34     2    33     4     2    10    18       19       15      20      11       4       13        6       -       1       5      11       1      12      21       1 


                          12.4%  5.9% 13.2%  9.5%  5.7% 12.6% 15.1%    13.5%    11.2%   15.4%   11.0%    7.4%    18.6%    12.1%           13.0%   15.2%   20.3%   11.4%   12.5%   12.7%    8.2% 


 


3                            16     4    13     2     2     4     9       10        6       9       6       1        4        4       -       -       1       5       1       5      11       0 


                           5.8% 12.3%  5.0%  3.4%  5.7%  4.8%  7.4%     7.0%     4.6%    6.8%    6.3%    2.4%     6.1%     8.3%                    2.1%    9.5%    4.3%    5.1%    6.6%    1.9% 


 


4                            37     2    34     6     3     7    21       15       21      17      14       6       10        6       -       1       1      11       1      10      24       3 


                          13.2%  8.2% 13.8% 12.2%  7.9%  8.8% 17.7%    10.8%    15.7%   13.1%   14.4%   11.1%    14.4%    12.1%           13.0%    3.8%   20.2%   10.3%   10.0%   14.8%   15.6% 


                                                                                                                                                              q                                 


 


5                            15     1    14     0     5     5     4       10        6       8       5       3        5        3       -       -       5       2       0       4      11       - 


                           5.5%  4.2%  5.6%  0.5% 16.1%  7.0%  3.7%     6.7%     4.2%    6.0%    5.0%    5.3%     6.6%     5.5%                   15.9%    4.5%    1.1%    4.5%    6.6%         


                                                     Dg                                                                                                                                         


 


6                            23     3    20     2     3     8    11       14        9      13      10       1        6        7       -       -       0       5       3      11      11       1 


                           8.4% 11.2%  8.1%  3.5%  9.0%  9.8%  9.3%     9.8%     7.0%    9.8%   10.2%    1.6%     8.2%    12.7%                    0.7%   10.1%   21.7%   11.4%    7.0%    5.1% 


                                                                                            l                                                                         q                         


 


7                             5     0     5     -     0     3     2        5        -       0       3       2        0        -       -       -       -       -       -       2       3       0 


                           1.9%  1.6%  2.0%        0.8%  4.4%  1.4%     3.8%             0.3%    3.2%    3.6%     0.5%                                                     1.6%    2.1%    2.0% 


 


8                            25     5    20    15     4     2     3       11       13       8       8       9        8        -       -       -       -       7       1       6      14       4 


                           8.9% 16.7%  8.0% 32.1% 13.0%  2.9%  2.8%     7.9%     9.9%    6.0%    8.2%   17.3%    10.7%                                    12.2%    9.9%    6.5%    8.6%   26.5% 


                                    c         eFG                                                                                                                                            tu 


 


9                             7     -     7     -     -     6     1        1        6       4       -       3        4        -       -       -       4       -       -       3       4       - 


                           2.4%        2.7%              7.7%  0.6%     0.5%     4.4%    2.9%            5.7%     5.1%                            12.3%                    3.1%    2.3%         


                                                            G                                                                                                                                   


 


10                           41     5    36     7     4     8    22       12       28      18      12      11        7       10       -       -      11       3       1      11      28       1 


                          14.7% 17.2% 14.4% 13.9% 14.1% 10.5% 17.9%     8.8%    21.0%   13.8%   12.2%   21.7%     9.9%    18.3%                   35.0%    6.1%    6.0%   11.6%   17.2%    8.7% 


                                                                                    H                                                                RS                                         


 


11                            0     0     0     -     -     0     -        0        -       0       -       0        -        0       -       -       -       0       -       0       -       - 


                           0.2%  0.5%  0.1%              0.6%           0.3%             0.1%            0.6%              0.3%                            0.3%            0.5%                 


 


12                            9     1     8     0     3     5     1        4        6       2       3       5        1        1       -       -       -       2       -       4       5       - 


                           3.4%  3.4%  3.4%  0.4% 10.4%  6.9%  0.4%     2.5%     4.3%    1.3%    2.6%    9.8%     1.7%     1.0%                            3.2%            4.2%    3.2%         


                                                      g                                                                                                                                         


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                             (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                      EE4. Of all the energy-efficient incandescent bulbs you have ever bought, how many have you installed in your home?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


13                            0     0     -     -     0     0     -        0        -       0       -       -        -        0       -       -       0       -       -       0       0       - 


                           0.1%  0.9%              0.6%  0.1%           0.2%             0.2%                              0.1%                    0.3%                    0.1%    0.1%         


 


14                            1     -     1     1     -     -     -        1        -       1       -       -        -        1       -       -       -       -       -       -       1       - 


                           0.3%        0.3%  1.6%                       0.5%             0.6%                              1.5%                                                    0.5%         


 


15                            8     1     7     1     1     0     6        3        5       3       4       1        2        1       -       1       1       -       -       2       6       - 


                           2.8%  2.0%  2.8%  1.4%  1.9%  0.5%  4.9%     2.2%     3.4%    2.3%    4.0%    1.4%     2.7%     2.0%           23.5%    2.2%                    2.0%    3.5%         


 


18                            1     -     1     -     -     1     -        1        -       1       -       -        1        -       -       -       -       -       1       -       1       - 


                           0.4%        0.5%              1.6%           0.9%             1.0%                     1.7%                                            10.1%            0.7%         


 


20                            3     1     2     -     1     -     2        3        -       -       3       -        -        -       -       -       -       -       -       1       2       - 


                           1.0%  2.0%  0.8%        1.9%        1.7%     1.9%                     2.7%                                                                      0.8%    1.2%         


 


25                            3     1     3     0     -     0     3        1        2       1       2       -        1        0       -       -       -       0       1       1       3       - 


                           1.3%  2.3%  1.1%  1.0%        0.3%  2.3%     0.7%     1.8%    0.8%    2.5%             0.8%     0.9%                            0.7%    5.6%    0.7%    1.7%         


 


28                            0     0     -     -     -     -     0        0        -       -       0       -        -        -       -       -       -       -       -       -       0       - 


                             *%  0.5%                          0.1%     0.1%                     0.1%                                                                              0.1%         


 


30                            6     -     6     5     -     1     -        1        5       1       5       -        -        1       -       -       -       -       -       1       5       - 


                           2.2%        2.5% 10.5%        1.6%           0.9%     3.6%    1.0%    5.0%                      2.3%                                            1.3%    3.0%         


                                                F                                                   J                                                                                           


 


40                            0     0     -     0     -     -     -        0        -       0       -       -        -        0       -       -       -       -       0       -       0       - 


                           0.1%  0.6%        0.4%                       0.1%             0.1%                              0.3%                                    1.4%            0.1%         


 


50                            1     -     1     -     -     1     -        1        -       1       -       -        -        1       -       -       -       -       -       1       -       - 


                           0.4%        0.5%              1.6%           0.9%             1.0%                              2.3%                                            1.3%                 


 


Don't know                   13     1    12     2     0     6     5       13        -       7       4       2        3        2       -       -       0       3       -       4       7       2 


                           4.7%  2.4%  5.0%  3.8%  0.6%  7.8%  4.1%     9.1%             5.5%    4.4%    3.2%     4.1%     4.1%                    1.1%    5.1%            4.2%    4.3%   11.1% 


 


Refused                       2     -     2     -     -     2     -        2        -       -       -       2        -        -       -       -       -       -       -       2       -       - 


                           0.6%        0.7%              2.2%           1.2%                             3.2%                                                              1.7%                 


 


Mean                       7.07  7.27  7.05  9.36  6.54  7.33  6.18     6.61     7.51    6.27    7.98    7.33     5.67     7.07       -    4.81    6.38    4.76    7.29    6.45    7.63    4.91 


                                                g                                                                                                                                     V         


Standard Deviation         6.57  5.80  6.67  8.48  4.28  7.65  5.28     6.88     6.27    6.78    7.40    3.50     4.32     9.19            6.32    4.03    3.53    8.08    7.27    6.31    3.50 


Standard Error             0.56  0.95  0.62  1.98  0.85  1.32  0.64     0.68     0.85    0.76    1.14    0.74     0.64     1.60            2.94    0.98    0.61    2.14    0.98    0.73    1.01 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 


                                                              Pacific Market Research - April 2015 







                                                                                                                                            Table LE1A Page 155 


 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                            LE1A. Have you heard of LED light bulbs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


Yes                         923   103   820   156   120   246   401      512      411     538     239     146      345      178       -      19      96     227     110     338     585       - 


                          92.8% 89.6% 93.2% 92.1% 89.8% 94.9% 92.6%    92.5%    93.1%   94.5%   93.2%   86.4%    94.6%    94.7%           83.1%   90.6%   94.0%   97.7%   98.3%   99.4%         


                                                                                            l                                                                        pq                         


 


No                           63    11    53    13    12    13    25       37       27      25      16      22       16        9       -       4       9      11       1       5       3      56 


                           6.4%  9.2%  6.0%  7.9%  9.1%  5.1%  5.7%     6.6%     6.0%    4.3%    6.4%   13.1%     4.3%     4.8%           16.9%    8.5%    4.4%    0.5%    1.5%    0.4%   88.5% 


                                                                                                            J                                 S       S       s                              TU 


 


Don't know                    7     1     5     -     1     -     5        3        4       5       1       1        4        1       -       -       1       4       -       1       1       5 


                           0.7%  1.2%  0.6%        1.1%        1.2%     0.5%     0.9%    0.8%    0.4%    0.4%     1.1%     0.5%                    0.9%    1.6%            0.2%    0.1%    8.2% 


                                                                                                                                                                                             tu 


 


Refused                       2     -     2     -     -     -     2        2        -       2       -       -        -        -       -       -       -       -       2       -       -       2 


                           0.2%        0.2%                    0.5%     0.4%             0.4%                                                                      1.8%                    3.2% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


               LE1B. LED light bulbs can be used in the same types of fixtures as regular incandescent bulbs but are shaped somewhat differently  


                                         and produce light using semiconductor chips. Have you heard of LED light bulbs? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total               72    12    60    13    14    13    32       42       31      32      18      23       20       10       -       4      10      14       3       6       3      63 


 


Unweighted Total             73    27    46    12    15    17    29       55       18      29      20      24       17       10       -       2      10      13       3       4       5      64 


 


Yes                           9     0     9     -     2     1     6        5        4       7       2       1        2        4       -       -       6       -       0       6       3       - 


                          12.7%  2.2% 14.8%       12.4%  9.7% 19.4%    12.1%    13.6%   20.6%   10.6%    3.5%    10.5%    45.1%                   62.0%           12.6%  100.0%  100.0%         


                                                                                                                              m                                                                 


 


No                           57    11    45    13    12    12    20       33       24      20      15      22       15        5       -       4       3      12       0       -       -      57 


                          78.6% 95.2% 75.3% 97.6% 87.6% 90.3% 62.1%    79.3%    77.8%   62.3%   87.6%   94.3%    76.0%    47.5%          100.0%   30.6%   81.8%    8.1%                   90.1% 


                                                g     g     G                                               J                               QRS              Qs                                 


 


Don't know                    4     0     4     0     -     -     4        2        3       3       0       1        3        1       -       -       1       3       -       -       -       4 


                           5.8%  2.6%  6.4%  2.4%             12.1%     3.7%     8.6%   10.7%    1.8%    2.2%    13.5%     7.4%                    7.3%   18.2%                            6.7% 


 


Refused                       2     -     2     -     -     -     2        2        -       2       -       -        -        -       -       -       -       -       2       -       -       2 


                           2.8%        3.4%                    6.4%     4.9%             6.5%                                                                     79.3%                    3.2% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                        LE1A-LE1B. Aware of or purchase LED light bulbs?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


Unaided Aware               923   103   820   156   120   246   401      512      411     538     239     146      345      178       -      19      96     227     110     338     585       - 


                          92.8% 89.6% 93.2% 92.1% 89.8% 94.9% 92.6%    92.5%    93.1%   94.5%   93.2%   86.4%    94.6%    94.7%           83.1%   90.6%   94.0%   97.7%   98.3%   99.4%         


                                                                                            l                                                                        pq                         


 


Aided Aware                   9     0     9     -     2     1     6        5        4       7       2       1        2        4       -       -       6       -       0       6       3       - 


                           0.9%  0.2%  1.0%        1.3%  0.5%  1.4%     0.9%     0.9%    1.1%    0.7%    0.5%     0.6%     2.4%                    5.8%            0.3%    1.7%    0.6%         


                                                                                                                                                      S                                         


 


Not Aware                    63    12    51    13    12    12    26       37       26      25      16      22       17        5       -       4       4      14       2       -       -      63 


                           6.3% 10.2%  5.8%  7.9%  8.9%  4.6%  5.9%     6.6%     6.0%    4.4%    6.1%   13.1%     4.8%     2.9%           16.9%    3.6%    6.0%    2.0%                  100.0% 


                                                                                                            J                                 s               s                                 


 


Purchaser                   344    36   308    51    36    96   161      194      150     239      75      29      127      107       -       5      51      95      46     344       -       - 


                          34.6% 31.1% 35.0% 30.1% 27.0% 37.1% 37.1%    35.1%    33.9%   42.1%   29.3%   17.4%    34.9%    56.6%           21.8%   48.0%   39.2%   40.7%  100.0%                 


                                                                                           KL       l                         M                       p                                         


 


Aware Non-Purchaser         588    67   521   105    86   151   246      323      265     305     166     118      220       76       -      14      51     132      65       -     588       - 


                          59.1% 58.7% 59.2% 62.0% 64.1% 58.3% 56.9%    58.3%    60.1%   53.5%   64.6%   69.5%    60.3%    40.6%           61.3%   48.4%   54.8%   57.3%          100.0%         


                                                                                                    j       J        N                                                                          


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                LE3. Have you ever purchased any LED bulbs other than LED nightlights or holiday light strings?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              932   103   829   156   122   247   407      517      415     544     241     147      347      183       -      19     102     227     110     344     588       - 


 


Unweighted Total            931   287   644   157   121   244   409      724      207     565     236     130      343      205       -      18     103     229     128     369     562       - 


 


Yes                         344    36   308    51    36    96   161      194      150     239      75      29      127      107       -       5      51      95      46     344       -       - 


                          36.9% 34.6% 37.2% 32.7% 29.6% 38.9% 39.5%    37.5%    36.1%   44.0%   31.2%   20.0%    36.7%    58.2%           26.2%   49.8%   41.7%   41.5%  100.0%                 


                                                                                           KL                                 M                                                                 


 


No                          559    66   493    94    86   139   241      306      253     294     160     105      211       76       -      14      51     130      58       -     559       - 


                          60.0% 63.8% 59.5% 60.3% 70.2% 56.2% 59.1%    59.1%    61.1%   54.1%   66.4%   71.4%    60.8%    41.4%           73.8%   50.2%   57.4%   52.3%           95.1%         


                                                                                                    J       J        N                                                                          


 


Don't know                   29     2    27    11     0    12     6       17       12      11       6      13        9        1       -       -       -       2       7       -      29       - 


                           3.1%  1.6%  3.3%  7.0%  0.2%  4.9%  1.4%     3.3%     2.8%    2.0%    2.4%    8.5%     2.5%     0.4%                            1.0%    6.2%            4.9%         


                                               Eg          EG                                              Jk        n                                                R                         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                             LE3-Rebase. Have you ever purchased any LED bulbs other than LED nightlights or holiday light strings?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


Yes                         344    36   308    51    36    96   161      194      150     239      75      29      127      107       -       5      51      95      46     344       -       - 


                          34.6% 31.1% 35.0% 30.1% 27.0% 37.1% 37.1%    35.1%    33.9%   42.1%   29.3%   17.4%    34.9%    56.6%           21.8%   48.0%   39.2%   40.7%  100.0%                 


                                                                                           KL       l                         M                       p                                         


 


No                          622    77   545   107    98   151   266      342      280     319     175     127      228       81       -      18      55     145      60       -     559      63 


                          62.5% 67.5% 61.9% 63.4% 72.9% 58.2% 61.5%    61.8%    63.4%   56.1%   68.5%   75.2%    62.6%    43.1%           78.2%   52.0%   59.9%   53.2%           95.1%  100.0% 


                                                      f                                             J       J        N                       qs                                               U 


 


Don't know                   29     2    27    11     0    12     6       17       12      11       6      13        9        1       -       -       -       2       7       -      29       - 


                           2.9%  1.4%  3.1%  6.5%  0.1%  4.7%  1.3%     3.1%     2.7%    1.9%    2.3%    7.4%     2.4%     0.3%                            0.9%    6.1%            4.9%         


                                               Eg          EG                                              Jk        n                                                R                         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                         LE4. During 2014, how many LED bulbs did you purchase,NOT including LED nightlights or holiday light strings?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              344    36   308    51    36    96   161      194      150     239      75      29      127      107       -       5      51      95      46     344       -       - 


 


Unweighted Total            369   114   255    59    41   101   168      280       89     249      82      38      136      105       -       6      45      99      60     369       -       - 


 


0                            53     6    47    10     5    15    24       29       24      30      18       5       16       13       -       -       6      15       3      53       -       - 


                          15.4% 16.9% 15.3% 18.9% 13.5% 15.7% 14.6%    15.1%    15.9%   12.5%   23.7%   18.0%    12.7%    11.8%                   11.3%   16.1%    6.1%   15.4%                 


                                                                                                    j                                                                                           


 


1                            23     3    19     1     2     8    12       12       11      16       2       4        7        9       -       1       5       4       3      23       -       - 


                           6.6%  9.0%  6.3%  1.5%  4.9%  7.9%  7.8%     6.1%     7.1%    6.8%    3.3%   13.1%     5.6%     8.6%           14.3%    9.4%    3.9%    7.0%    6.6%                 


                                                                                                            k                                                                                   


 


2                            49     4    45     7     4    20    18       28       22      30      11       8       24        6       -       1       4      18       6      49       -       - 


                          14.3% 11.9% 14.6% 14.1% 10.2% 20.9% 11.4%    14.2%    14.4%   12.5%   15.1%   27.0%    18.6%     5.2%           12.8%    7.9%   19.4%   14.0%   14.3%                 


                                                                                                            j        N                                                                          


 


3                            24     3    21     2     4    12     6       13       11      18       5       1        9        9       -       2       4       5       3      24       -       - 


                           6.9%  8.5%  6.8%  3.3% 11.8% 12.6%  3.6%     6.6%     7.3%    7.5%    6.3%    4.1%     6.9%     8.6%           32.8%    8.3%    5.7%    6.0%    6.9%                 


                                                            G                                                                                                                                   


 


4                            20     5    16     3     3     2    13       15        5      12       5       4        9        3       -       0       4       5       3      20       -       - 


                           5.9% 13.2%  5.1%  5.5%  7.4%  2.3%  7.9%     7.9%     3.4%    5.0%    6.5%   12.2%     7.0%     2.9%            9.0%    7.0%    4.9%    5.7%    5.9%                 


 


5                            14     1    13     5     1     2     7        8        7      11       3       1        9        1       -       -       -       6       5      14       -       - 


                           4.2%  3.2%  4.3% 10.0%  1.4%  2.4%  4.1%     4.1%     4.4%    4.5%    4.1%    1.9%     6.8%     0.8%                            6.0%   10.4%    4.2%                 


                                                                                                                     N                                                                          


 


6                            40     2    38     7     4     6    23       16       24      33       7       1       19       13       -       0      13       9       8      40       -       - 


                          11.7%  5.4% 12.4% 13.0% 12.0%  6.6% 14.2%     8.3%    16.1%   13.6%    8.7%    3.9%    15.1%    12.5%            7.3%   25.5%    9.7%   18.5%   11.7%                 


                                                                  f                                                                                   r                                         


 


7                             6     2     4     -     2     0     4        2        4       4       2       0        4        1       -       -       2       2       1       6       -       - 


                           1.9%  5.9%  1.4%        4.9%  0.3%  2.7%     1.2%     2.8%    1.7%    2.7%    1.1%     2.8%     0.5%                    3.6%    1.9%    1.1%    1.9%                 


                                    C                                                                                                                                                           


 


8                            10     0    10     1     -     4     6        7        3       8       0       2        1        6       -       -       1       7       -      10       -       - 


                           2.9%  0.6%  3.2%  1.7%        3.7%  3.5%     3.9%     1.8%    3.4%    0.6%    5.2%     1.1%     5.7%                    1.4%    7.9%            2.9%                 


 


9                             3     1     3     0     1     -     3        1        3       1       3       -        -        1       -       -       -       1       -       3       -       - 


                           1.0%  2.0%  0.9%  0.2%  1.7%        1.6%     0.4%     1.8%    0.3%    3.5%                      0.7%                            0.8%            1.0%                 


                                                                                                    j                                                                                           


 


10                           14     3    11     2     1     6     6        7        7      10       4       1        3        5       -       -       1       3       3      14       -       - 


                           4.1%  9.6%  3.5%  3.8%  2.6%  6.0%  3.4%     3.8%     4.5%    4.1%    5.1%    1.7%     2.6%     4.5%                    1.0%    2.9%    7.2%    4.1%                 


 


12                           19     1    18     6     2     2     8       10        9      16       3       -        3       13       -       -       8       2       1      19       -       - 


                           5.6%  4.2%  5.7% 12.1%  6.7%  2.5%  5.1%     5.3%     5.9%    6.7%    4.1%             2.4%    12.2%                   14.8%    2.4%    2.3%    5.6%                 


                                                                                                                              M                      rs                                         


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                             (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                         LE4. During 2014, how many LED bulbs did you purchase,NOT including LED nightlights or holiday light strings?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


14                            1     -     1     -     -     1     -        1        -       -       1       -        -        -       -       -       -       -       -       1       -       - 


                           0.4%        0.4%              1.3%           0.6%                     1.6%                                                                      0.4%                 


 


15                            9     0     8     0     -     3     5        3        6       4       4       -        3        1       -       -       -       1       3       9       -       - 


                           2.5%  1.0%  2.7%  0.4%        3.3%  3.3%     1.5%     3.9%    1.9%    5.5%             2.5%     1.2%                            1.5%    6.5%    2.5%                 


                                                                                                                                                                      r                         


 


16                            2     -     2     -     2     1     -        1        2       2       -       -        1        2       -       -       -       0       0       2       -       - 


                           0.6%        0.7%        4.2%  0.7%           0.3%     1.0%    0.9%                     0.5%     1.4%                            0.3%    0.7%    0.6%                 


 


17                            0     0     -     -     -     0     -        0        -       -       -       0        -        -       -       -       -       -       -       0       -       - 


                             *%  0.4%                    0.2%           0.1%                             0.5%                                                                *%                 


 


18                            0     -     0     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       -       0       -       - 


                           0.1%        0.1%                    0.1%     0.1%             0.1%                     0.2%                                                     0.1%                 


 


20                           13     0    13     3     2     1     7        7        6      13       0       -        6        6       -       -       2       8       1      13       -       - 


                           3.8%  0.6%  4.1%  6.6%  4.2%  1.0%  4.4%     3.5%     4.1%    5.3%    0.3%             5.1%     5.8%                    4.2%    8.4%    2.9%    3.8%                 


                                          b                       f                         K                                                                                                   


 


22                            1     -     1     -     -     -     1        -        1       1       -       -        -        1       -       -       -       -       -       1       -       - 


                           0.1%        0.2%                    0.3%              0.3%    0.2%                              0.5%                                            0.1%                 


 


24                            5     0     5     0     1     2     1        4        1       5       1       -        2        3       -       -       1       1       -       5       -       - 


                           1.5%  1.3%  1.6%  0.9%  3.3%  2.5%  0.8%     2.1%     0.8%    1.9%    1.0%             1.3%     2.8%                    1.9%    1.3%            1.5%                 


 


25                            2     -     2     -     -     1     1        2        -       2       -       -        1        1       -       -       -       1       -       2       -       - 


                           0.6%        0.6%              1.3%  0.5%     1.0%             0.8%                     0.6%     1.1%                            0.8%            0.6%                 


 


30                            7     0     6     -     2     1     4        5        2       6       1       -        1        5       -       -       0       2       1       7       -       - 


                           1.9%  0.4%  2.1%        4.2%  1.4%  2.4%     2.6%     1.0%    2.5%    1.0%             0.4%     5.1%                    0.3%    1.8%    1.1%    1.9%                 


 


40                            1     -     1     -     -     1     -        1        -       1       -       -        -        1       -       -       1       -       -       1       -       - 


                           0.4%        0.4%              1.3%           0.6%             0.5%                              1.1%                    2.4%                    0.4%                 


 


50                            1     0     1     0     -     -     1        1        0       1       -       -        1        0       -       -       -       1       -       1       -       - 


                           0.3%  0.6%  0.2%  0.4%              0.5%     0.4%     0.1%    0.4%                     0.6%     0.2%                            0.8%            0.3%                 


 


53                            1     -     1     -     -     -     1        1        -       -       1       -        -        -       -       -       -       -       -       1       -       - 


                           0.4%        0.4%                    0.8%     0.7%                     1.8%                                                                      0.4%                 


 


69                            1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       -       -       -       1       -       - 


                           0.4%        0.4%                    0.8%     0.7%             0.5%                              1.2%                                            0.4%                 


 


70                            1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       -       -       1       1       -       - 


                           0.4%        0.4%                    0.8%     0.7%             0.5%                              1.2%                                    2.9%    0.4%                 


 


75                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       -       1       -       - 


                           0.4%        0.4%                    0.8%     0.7%             0.5%                     1.0%                                                     0.4%                 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                             (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                         LE4. During 2014, how many LED bulbs did you purchase,NOT including LED nightlights or holiday light strings?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Don't know                   20     2    18     4     3     6     7       15        5      13       4       3        8        5       -       1       0       3       4      20       -       - 


                           5.8%  5.2%  5.8%  7.5%  7.2%  6.3%  4.6%     7.5%     3.5%    5.3%    5.1%   11.3%     6.4%     4.3%           23.9%    0.9%    3.6%    7.7%    5.8%                 


 


Mean                       7.39  5.03  7.66  6.16  7.30  5.93  8.64     8.54     5.95    8.39    5.93    2.66     6.54    10.70       -    2.86    6.96    6.72    8.08    7.39       -       - 


                                          b                       f        i                L       L                         M                       p       P       P                         


Standard Deviation        10.68  6.09 11.07  6.57  7.99  7.78 13.29    13.11     6.27   11.64    8.58    2.69     9.98    13.24            1.59    7.67    8.07   12.49   10.68                 


Standard Error             0.77  0.92  0.87  1.58  1.60  1.06  1.31     1.00     0.83    1.00    1.40    0.65     1.20     1.67            0.83    1.56    1.07    2.19    0.77                 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                 LE4-Rebase. During 2014, how many LED bulbs did you purchase?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


0/None                      704    85   619   128   103   178   296      389      315     360     199     145      253       94       -      18      61     162      70      53     588      63 


                          70.8% 74.2% 70.3% 75.6% 76.7% 68.7% 68.3%    70.2%    71.5%   63.2%   77.7%   85.7%    69.5%    50.1%           78.2%   57.4%   67.1%   61.8%   15.4%  100.0%  100.0% 


                                                                                                    J       J        N                                                                T       T 


 


1                            23     3    19     1     2     8    12       12       11      16       2       4        7        9       -       1       5       4       3      23       -       - 


                           2.3%  2.8%  2.2%  0.4%  1.3%  2.9%  2.9%     2.2%     2.4%    2.9%    1.0%    2.3%     1.9%     4.9%            3.1%    4.5%    1.5%    2.9%    6.6%                 


 


2                            49     4    45     7     4    20    18       28       22      30      11       8       24        6       -       1       4      18       6      49       -       - 


                           4.9%  3.7%  5.1%  4.2%  2.8%  7.7%  4.2%     5.0%     4.9%    5.2%    4.4%    4.7%     6.5%     3.0%            2.8%    3.8%    7.6%    5.7%   14.3%                 


 


3                            24     3    21     2     4    12     6       13       11      18       5       1        9        9       -       2       4       5       3      24       -       - 


                           2.4%  2.7%  2.4%  1.0%  3.2%  4.7%  1.3%     2.3%     2.5%    3.1%    1.8%    0.7%     2.4%     4.9%            7.1%    4.0%    2.2%    2.4%    6.9%                 


                                                            g                               l                                                                                                   


 


4                            20     5    16     3     3     2    13       15        5      12       5       4        9        3       -       0       4       5       3      20       -       - 


                           2.0%  4.1%  1.8%  1.7%  2.0%  0.9%  2.9%     2.8%     1.1%    2.1%    1.9%    2.1%     2.4%     1.6%            2.0%    3.4%    1.9%    2.3%    5.9%                 


 


5                            14     1    13     5     1     2     7        8        7      11       3       1        9        1       -       -       -       6       5      14       -       - 


                           1.4%  1.0%  1.5%  3.0%  0.4%  0.9%  1.5%     1.4%     1.5%    1.9%    1.2%    0.3%     2.4%     0.4%                            2.4%    4.2%    4.2%                 


 


6                            40     2    38     7     4     6    23       16       24      33       7       1       19       13       -       0      13       9       8      40       -       - 


                           4.0%  1.7%  4.3%  3.9%  3.2%  2.5%  5.3%     2.9%     5.4%    5.7%    2.5%    0.7%     5.3%     7.1%            1.6%   12.2%    3.8%    7.5%   11.7%                 


                                                                                            L                                                         R                                         


 


7                             6     2     4     -     2     0     4        2        4       4       2       0        4        1       -       -       2       2       1       6       -       - 


                           0.7%  1.8%  0.5%        1.3%  0.1%  1.0%     0.4%     0.9%    0.7%    0.8%    0.2%     1.0%     0.3%                    1.7%    0.7%    0.5%    1.9%                 


 


8                            10     0    10     1     -     4     6        7        3       8       0       2        1        6       -       -       1       7       -      10       -       - 


                           1.0%  0.2%  1.1%  0.5%        1.4%  1.3%     1.4%     0.6%    1.4%    0.2%    0.9%     0.4%     3.2%                    0.7%    3.1%            2.9%                 


                                                                                                                              m                                                                 


 


9                             3     1     3     0     1     -     3        1        3       1       3       -        -        1       -       -       -       1       -       3       -       - 


                           0.3%  0.6%  0.3%  0.1%  0.5%        0.6%     0.1%     0.6%    0.1%    1.0%                      0.4%                            0.3%            1.0%                 


 


10                           14     3    11     2     1     6     6        7        7      10       4       1        3        5       -       -       1       3       3      14       -       - 


                           1.4%  3.0%  1.2%  1.2%  0.7%  2.2%  1.3%     1.3%     1.5%    1.7%    1.5%    0.3%     0.9%     2.6%                    0.5%    1.1%    2.9%    4.1%                 


 


12                           19     1    18     6     2     2     8       10        9      16       3       -        3       13       -       -       8       2       1      19       -       - 


                           1.9%  1.3%  2.0%  3.6%  1.8%  0.9%  1.9%     1.9%     2.0%    2.8%    1.2%             0.9%     6.9%                    7.1%    0.9%    0.9%    5.6%                 


                                                                                                                              M                      Rs                                         


 


14                            1     -     1     -     -     1     -        1        -       -       1       -        -        -       -       -       -       -       -       1       -       - 


                           0.1%        0.1%              0.5%           0.2%                     0.5%                                                                      0.4%                 


 


15                            9     0     8     0     -     3     5        3        6       4       4       -        3        1       -       -       -       1       3       9       -       - 


                           0.9%  0.3%  0.9%  0.1%        1.2%  1.2%     0.5%     1.3%    0.8%    1.6%             0.9%     0.7%                            0.6%    2.6%    2.5%                 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                          (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                 LE4-Rebase. During 2014, how many LED bulbs did you purchase?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


16                            2     -     2     -     2     1     -        1        2       2       -       -        1        2       -       -       -       0       0       2       -       - 


                           0.2%        0.2%        1.1%  0.3%           0.1%     0.3%    0.4%                     0.2%     0.8%                            0.1%    0.3%    0.6%                 


 


17                            0     0     -     -     -     0     -        0        -       -       -       0        -        -       -       -       -       -       -       0       -       - 


                             *%  0.1%                    0.1%             *%                             0.1%                                                                *%                 


 


18                            0     -     0     -     -     -     0        0        -       0       -       -        0        -       -       -       -       -       -       0       -       - 


                             *%          *%                      *%       *%               *%                     0.1%                                                     0.1%                 


 


20                           13     0    13     3     2     1     7        7        6      13       0       -        6        6       -       -       2       8       1      13       -       - 


                           1.3%  0.2%  1.4%  2.0%  1.1%  0.4%  1.6%     1.2%     1.4%    2.2%    0.1%             1.8%     3.3%                    2.0%    3.3%    1.2%    3.8%                 


                                                                                            K                                                                                                   


 


22                            1     -     1     -     -     -     1        -        1       1       -       -        -        1       -       -       -       -       -       1       -       - 


                           0.1%        0.1%                    0.1%              0.1%    0.1%                              0.3%                                            0.1%                 


 


24                            5     0     5     0     1     2     1        4        1       5       1       -        2        3       -       -       1       1       -       5       -       - 


                           0.5%  0.4%  0.6%  0.3%  0.9%  0.9%  0.3%     0.7%     0.3%    0.8%    0.3%             0.5%     1.6%                    0.9%    0.5%            1.5%                 


 


25                            2     -     2     -     -     1     1        2        -       2       -       -        1        1       -       -       -       1       -       2       -       - 


                           0.2%        0.2%              0.5%  0.2%     0.4%             0.3%                     0.2%     0.6%                            0.3%            0.6%                 


 


30                            7     0     6     -     2     1     4        5        2       6       1       -        1        5       -       -       0       2       1       7       -       - 


                           0.7%  0.1%  0.7%        1.1%  0.5%  0.9%     0.9%     0.3%    1.0%    0.3%             0.1%     2.9%                    0.1%    0.7%    0.4%    1.9%                 


                                                                                                                              m                                                                 


 


40                            1     -     1     -     -     1     -        1        -       1       -       -        -        1       -       -       1       -       -       1       -       - 


                           0.1%        0.1%              0.5%           0.2%             0.2%                              0.6%                    1.1%                    0.4%                 


 


50                            1     0     1     0     -     -     1        1        0       1       -       -        1        0       -       -       -       1       -       1       -       - 


                           0.1%  0.2%  0.1%  0.1%              0.2%     0.1%       *%    0.2%                     0.2%     0.1%                            0.3%            0.3%                 


 


53                            1     -     1     -     -     -     1        1        -       -       1       -        -        -       -       -       -       -       -       1       -       - 


                           0.1%        0.1%                    0.3%     0.2%                     0.5%                                                                      0.4%                 


 


69                            1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       -       -       -       1       -       - 


                           0.1%        0.1%                    0.3%     0.2%             0.2%                              0.7%                                            0.4%                 


 


70                            1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       -       -       1       1       -       - 


                           0.1%        0.1%                    0.3%     0.2%             0.2%                              0.7%                                    1.2%    0.4%                 


 


75                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       -       1       -       - 


                           0.1%        0.1%                    0.3%     0.2%             0.2%                     0.4%                                                     0.4%                 


 


Don't know                   20     2    18     4     3     6     7       15        5      13       4       3        8        5       -       1       0       3       4      20       -       - 


                           2.0%  1.6%  2.0%  2.3%  2.0%  2.3%  1.7%     2.6%     1.2%    2.2%    1.5%    2.0%     2.2%     2.4%            5.2%    0.4%    1.4%    3.1%    5.8%                 


 


Mean                       2.45  1.51  2.58  1.75  1.86  2.11  3.11     2.85     1.97    3.42    1.67    0.42     2.19     5.94       -    0.50    3.33    2.57    3.13    7.39    0.00    0.00 


                                                                                           KL       L                         M                       P       P       P      UV                 


Standard Deviation         7.07  4.03  7.37  4.46  5.11  5.43  8.98     8.56     4.57    8.49    5.26    1.43     6.53    11.20            1.26    6.32    5.96    8.67   10.68    0.00    0.00 


Standard Error             0.32  0.65  0.35  0.57  0.80  0.47  0.55     0.40     0.39    0.47    0.56    0.16     0.46     1.01            0.35    0.82    0.51    1.00    0.77    0.00    0.00 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                      LE5. Of all the LED bulbs you bought in 2014, how many did you install in your home?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              278    28   250    40    30    78   130      153      125     202      53      22      105       93       -       4      45      77      41     278       -       - 


 


Unweighted Total            293    89   204    47    32    80   134      218       75     204      62      27      107       91       -       5      36      82      50     293       -       - 


 


0                            29     7    22     2     2    13    12       14       15      22       6       0       13       10       -       1       6       8       5      29       -       - 


                          10.5% 26.5%  8.7%  4.7%  7.0% 16.6%  9.5%     9.4%    11.9%   11.1%   12.1%    1.8%    12.1%    10.4%           16.8%   14.0%   10.9%   12.2%   10.5%                 


                                    C                                                                                                                                                           


 


1                            22     1    20     1     2     9    10       12       10      16       1       5       10        6       -       1       6       3       5      22       -       - 


                           7.9%  5.3%  8.2%  1.5%  7.3% 11.5%  7.9%     7.6%     8.2%    7.9%    1.4%   23.0%     9.4%     6.6%           18.8%   13.0%    3.3%   12.0%    7.9%                 


                                                                                                           jK                                                                                   


 


2                            56     5    51     7     6    18    25       29       27      33      14       9       24        8       -       -       3      18       8      56       -       - 


                          20.1% 16.4% 20.5% 17.9% 18.3% 22.9% 19.5%    19.0%    21.4%   16.2%   26.1%   40.7%    22.8%     9.0%                    6.3%   22.9%   20.2%   20.1%                 


                                                                                                            J        N                                        q                                 


 


3                            22     3    18     3     4     7     7       15        7      14       6       1        6        9       -       2       1       4       2      22       -       - 


                           7.8% 12.1%  7.3%  8.5% 14.1%  8.5%  5.6%     9.8%     5.3%    7.1%   11.2%    5.4%     5.5%     9.2%           54.9%    2.7%    5.2%    3.7%    7.8%                 


                                                                                                                                            QrS                                                 


 


4                            15     2    13     1     0     3    11        9        6       9       5       0        6        3       -       -       3       6       1      15       -       - 


                           5.3%  5.5%  5.3%  1.5%  0.8%  3.5%  8.6%     5.9%     4.6%    4.5%    9.8%    1.9%     6.1%     2.8%                    6.2%    7.4%    1.5%    5.3%                 


                                                                  e                                                                                                                             


 


5                            14     1    13     7     0     1     6        9        5      12       1       0        9        2       -       -       1       7       3      14       -       - 


                           5.0%  4.2%  5.1% 16.8%  1.0%  1.2%  4.5%     5.7%     4.1%    6.2%    1.8%    1.8%     8.2%     2.2%                    2.9%    9.7%    8.2%    5.0%                 


                                              EFg                                                                                                                                               


 


6                            32     1    31     3     4     6    19       13       19      28       2       2       18       10       -       0      14       6       9      32       -       - 


                          11.6%  4.3% 12.4%  8.4% 12.9%  8.1% 14.3%     8.8%    14.9%   14.0%    3.8%    8.4%    17.0%    11.2%            9.6%   30.6%    7.2%   21.0%   11.6%                 


                                          b                                                 K                                                         R               r                         


 


7                             3     0     3     -     2     0     1        1        2       3       -       0        2        1       -       -       -       2       1       3       -       - 


                           1.2%  0.9%  1.2%        5.8%  0.4%  1.0%     0.7%     1.8%    1.5%            1.4%     2.4%     0.6%                            3.2%    1.3%    1.2%                 


 


8                             6     0     6     2     -     2     2        6        1       5       0       1        1        4       -       -       1       4       -       6       -       - 


                           2.2%  1.5%  2.3%  4.3%        2.6%  1.8%     3.6%     0.4%    2.6%    0.8%    2.2%     0.7%     4.1%                    1.9%    5.6%            2.2%                 


 


9                             4     1     3     0     1     0     3        2        3       2       3       -        1        1       -       -       1       1       -       4       -       - 


                           1.5%  3.6%  1.3%  0.8%  2.0%  0.1%  2.4%     1.0%     2.1%    0.8%    4.9%             0.7%     0.9%                    1.3%    0.9%            1.5%                 


 


10                           11     3     8     2     1     4     4        8        3       5       6       -        3        2       -       -       0       3       1      11       -       - 


                           4.0% 12.3%  3.0%  6.0%  3.1%  4.9%  3.0%     5.1%     2.6%    2.7%   10.4%             2.4%     1.8%                    1.0%    4.4%    3.2%    4.0%                 


                                    C                                                                                                                                                           


 


12                           17     1    16     5     4     1     7        7       10      14       3       -        1       13       -       -       5       4       0      17       -       - 


                           6.2%  2.9%  6.6% 12.3% 12.0%  1.6%  5.8%     4.7%     8.1%    7.0%    5.7%             1.1%    14.0%                   11.0%    5.0%    0.9%    6.2%                 


                                                F     f                                                                       M                       S                                         


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                             (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                      LE5. Of all the LED bulbs you bought in 2014, how many did you install in your home?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


13                            3     -     3     -     -     3     -        -        3       3       -       -        3        -       -       -       -       -       3       3       -       - 


                           1.1%        1.2%              3.8%                    2.4%    1.5%                     2.8%                                             7.3%    1.1%                 


 


15                            6     0     6     0     -     2     4        4        3       2       4       -        0        2       -       -       -       1       -       6       -       - 


                           2.3%  1.3%  2.4%  0.5%        3.0%  3.0%     2.4%     2.2%    1.1%    7.8%             0.1%     2.3%                            1.4%            2.3%                 


                                                                                                    j                                                                                           


 


16                            2     -     2     -     2     1     -        1        2       2       -       -        1        2       -       -       -       0       0       2       -       - 


                           0.8%        0.9%        5.0%  0.8%           0.4%     1.2%    1.1%                     0.6%     1.6%                            0.4%    0.8%    0.8%                 


 


17                            0     0     -     -     -     0     -        0        -       -       -       0        -        -       -       -       -       -       -       0       -       - 


                           0.1%  0.5%                    0.2%           0.1%                             0.7%                                                              0.1%                 


 


18                            1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       -       1       -       1       -       - 


                           0.2%        0.2%                    0.4%     0.3%             0.2%                              0.5%                            0.7%            0.2%                 


 


19                            2     -     2     -     2     -     -        -        2       2       -       -        -        2       -       -       2       -       -       2       -       - 


                           0.5%        0.6%        5.0%                          1.2%    0.7%                              1.6%                    3.4%                    0.5%                 


 


20                           13     0    12     3     -     2     7        8        5      12       0       -        6        6       -       -       2       7       1      13       -       - 


                           4.5%  0.7%  5.0%  8.5%        2.8%  5.5%     4.9%     4.1%    6.2%    0.4%             6.2%     6.4%                    4.2%    9.6%    3.2%    4.5%                 


                                          b                                                 k                                                                                                   


 


24                            2     -     2     -     -     1     1        2        -       2       -       -        -        2       -       -       1       -       -       2       -       - 


                           0.6%        0.7%              1.6%  0.4%     1.1%             0.9%                              1.9%                    1.1%                    0.6%                 


 


25                            1     -     1     -     -     1     -        1        -       1       -       -        -        1       -       -       -       -       -       1       -       - 


                           0.4%        0.5%              1.6%           0.8%             0.6%                              1.3%                                            0.4%                 


 


30                            7     0     6     -     2     1     4        5        2       6       1       -        1        5       -       -       0       2       1       7       -       - 


                           2.4%  0.5%  2.6%        5.0%  1.8%  2.9%     3.4%     1.2%    2.9%    1.4%             0.5%     5.8%                    0.3%    2.2%    1.2%    2.4%                 


 


50                            2     0     2     0     -     2     -        2        0       0       -       2        -        0       -       -       -       -       -       2       -       - 


                           0.7%  0.7%  0.7%  0.5%        2.2%           1.1%     0.2%    0.1%            7.4%              0.2%                                            0.7%                 


 


53                            1     -     1     -     -     -     1        1        -       -       1       -        -        -       -       -       -       -       -       1       -       - 


                           0.5%        0.5%                    1.0%     0.9%                     2.5%                                                                      0.5%                 


 


69                            1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       -       -       -       1       -       - 


                           0.5%        0.5%                    1.0%     0.9%             0.7%                              1.4%                                            0.5%                 


 


70                            1     -     1     -     -     -     1        1        -       1       -       -        -        1       -       -       -       -       1       1       -       - 


                           0.5%        0.5%                    1.0%     0.9%             0.7%                              1.4%                                    3.2%    0.5%                 


 


75                            1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       -       1       -       - 


                           0.5%        0.5%                    1.0%     0.9%             0.7%                     1.3%                                                     0.5%                 


 


160                           3     -     3     3     -     -     -        -        3       3       -       -        -        3       -       -       -       -       -       3       -       - 


                           0.9%        1.0%  6.3%                                2.0%    1.3%                              2.7%                                            0.9%                 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                      LE5. Of all the LED bulbs you bought in 2014, how many did you install in your home?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Don't know                    1     0     1     1     0     0     -        1        -       -       -       1        -        -       -       -       -       -       -       1       -       - 


                           0.4%  0.7%  0.4%  1.6%  0.6%  0.4%           0.8%                             5.2%                                                              0.4%                 


 


Mean                       9.14  4.50  9.65 16.92  7.34  6.51  8.77     9.17     9.10   10.07    6.77    6.32     5.86    14.97       -    2.41    6.10    6.65    7.22    9.14       -       - 


                                          B                                                                                   M                                                                 


Standard Deviation        18.34  6.17 19.16 38.46  7.49  9.47 13.78    13.93    22.64   20.45    9.21   13.24     9.47    27.71            1.93    5.86    6.83   12.79   18.34                 


Standard Error             1.44  1.02  1.63 10.03  1.61  1.38  1.49     1.17     3.19    1.87    1.67    3.75     1.23     3.70            1.01    1.31    0.98    2.32    1.44                 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                               LE6. Thinking about all of the LED bulbs you recently purchased, how satisfied are you with them?   


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              344    36   308    51    36    96   161      194      150     239      75      29      127      107       -       5      51      95      46     344       -       - 


 


Unweighted Total            369   114   255    59    41   101   168      280       89     249      82      38      136      105       -       6      45      99      60     369       -       - 


 


TOP 2 NET                   207    21   186    26    24    52   105      113       94     145      45      17       68       72       -       5      27      53      32     207       -       - 


=========                 60.3% 59.9% 60.3% 51.7% 66.1% 53.9% 65.5%    58.4%    62.6%   60.6%   60.2%   57.8%    53.5%    67.5%           92.7%   52.7%   56.2%   69.7%   60.3%                 


                                                                                                                              m              QR                                                 


 


  10 - Very satisfied       173    19   154    26    19    46    82       96       77     121      36      15       58       59       -       4      23      46      26     173       -       - 


                          50.3% 52.9% 50.0% 50.4% 53.6% 48.3% 50.7%    49.5%    51.2%   50.7%   48.1%   52.6%    45.2%    55.2%           78.4%   45.4%   48.5%   56.2%   50.3%                 


 


  9                          34     2    32     1     5     5    24       17       17      24       9       2       11       13       -       1       4       7       6      34       -       - 


                          10.0%  7.0% 10.3%  1.3% 12.5%  5.6% 14.8%     8.9%    11.4%    9.9%   12.1%    5.2%     8.3%    12.3%           14.3%    7.3%    7.7%   13.5%   10.0%                 


                                                                 Df                                                                                                                             


 


8                            47     4    43     8     6    14    19       33       14      40       4       3       25       15       -       -      11      17       5      47       -       - 


                          13.6% 10.0% 14.0% 16.1% 17.2% 14.3% 11.6%    16.8%     9.4%   16.7%    4.9%   10.4%    19.9%    13.8%                   22.4%   17.9%   11.7%   13.6%                 


                                                                           i                K                                                                                                   


 


7                            26     2    24     6     2     6    13        9       17      16       8       2       12        4       -       -       6      10       1      26       -       - 


                           7.6%  5.8%  7.8% 10.8%  5.6%  5.9%  8.1%     4.6%    11.6%    6.9%   10.7%    6.1%     9.3%     3.8%                   11.6%   10.1%    2.0%    7.6%                 


                                                                                    h                                                                                                           


 


6                            10     2     8     2     2     6     1        1        9       7       4       -        7        -       -       -       3       3       1      10       -       - 


                           3.0%  6.2%  2.7%  3.8%  4.9%  6.2%  0.5%     0.5%     6.3%    2.8%    4.9%             5.2%                             5.8%    3.1%    1.6%    3.0%                 


                                    c                       G                       H                                                                                                           


 


5                            23     2    20     7     0     5    10       13       10      12       6       5        6        6       -       0       1       4       6      23       -       - 


                           6.6%  6.7%  6.6% 14.4%  0.7%  5.3%  6.3%     6.7%     6.6%    5.1%    7.6%   16.7%     5.0%     5.5%            7.3%    2.6%    4.2%   13.5%    6.6%                 


                                                e                                                                                                                                               


 


4                             6     2     4     0     1     2     3        6        -       3       1       1        3        0       -       -       -       3       -       6       -       - 


                           1.7%  5.6%  1.2%  0.9%  3.4%  1.6%  1.6%     3.0%             1.4%    1.6%    4.1%     2.2%     0.4%                            3.2%            1.7%                 


                                    c                                                                                                                                                           


 


3                             4     1     4     0     -     2     1        3        2       3       1       0        3        -       -       -       1       2       0       4       -       - 


                           1.2%  1.6%  1.2%  0.7%        2.5%  0.9%     1.3%     1.1%    1.4%    1.0%    0.7%     2.5%                             2.4%    1.9%    0.4%    1.2%                 


 


BOTTOM 2 NET                  6     1     5     0     1     4     2        6        -       4       3       -        1        3       -       -       -       1       -       6       -       - 


============               1.8%  3.2%  1.7%  0.3%  2.2%  3.7%  1.1%     3.3%             1.5%    3.7%             0.4%     2.9%                            0.7%            1.8%                 


 


  2                           1     0     1     -     0     1     -        1        -       1       -       -        -        1       -       -       -       -       -       1       -       - 


                           0.4%  0.5%  0.4%        0.5%  1.3%           0.7%             0.6%                              1.3%                                            0.4%                 


 


  1 - Not at all              5     1     4     0     1     2     2        5        -       2       3       -        1        2       -       -       -       1       -       5       -       - 


  satisfied                1.4%  2.6%  1.3%  0.3%  1.7%  2.4%  1.1%     2.5%             0.9%    3.7%             0.4%     1.5%                            0.7%            1.4%                 


 


Don't know                   13     0    13     1     -     5     7        9        4       8       4       1        1        6       -       -       1       1       1      13       -       - 


                           3.8%  1.0%  4.1%  1.3%        5.4%  4.5%     4.7%     2.5%    3.2%    5.4%    4.1%     1.0%     6.1%                    2.4%    1.4%    1.1%    3.8%                 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                             (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                               LE6. Thinking about all of the LED bulbs you recently purchased, how satisfied are you with them?   


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Refused                       1     -     1     -     -     1     -        1        -       1       -       -        1        -       -       -       -       1       -       1       -       - 


                           0.4%        0.4%              1.3%           0.6%             0.5%                     1.0%                                     1.3%            0.4%                 


 


Mean                       8.54  8.23  8.58  8.31  8.74  8.27  8.73     8.44     8.66    8.64    8.29    8.36     8.40     8.87       -    9.49    8.57    8.50    8.79    8.54       -       - 


Standard Deviation         2.06  2.46  2.01  2.02  1.92  2.38  1.89     2.27     1.75    1.93    2.38    2.19     1.94     1.93            1.46    1.70    1.97    1.81    2.06                 


Standard Error             0.15  0.36  0.16  0.47  0.37  0.32  0.19     0.17     0.23    0.16    0.39    0.51     0.23     0.24            0.68    0.35    0.26    0.31    0.15                 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                  LE6A. Thinking of the LEDs you purchased most recently, what type of bulbs did you replace?   


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              247    20   227    37    28    64   118      137      110     179      47      21       92       83       -       3      38      69      36     247       -       - 


 


Unweighted Total            252    71   181    40    29    67   116      188       64     179      52      21       93       80       -       4      31      73      42     252       -       - 


 


Incandescent                138     8   130    26    15    39    59       62       76      98      30      10       48       47       -       0      26      30      17     138       -       - 


                          55.8% 37.6% 57.4% 69.2% 52.2% 60.1% 50.0%    45.4%    68.8%   54.7%   63.0%   49.2%    52.4%    56.3%           11.5%   68.3%   44.2%   46.1%   55.8%                 


                                          B                                         H                                                                Pr                                         


 


CFL                          84     3    81     8     9    16    51       50       35      77       3       5       38       37       -       0      13      31      21      84       -       - 


                          34.0% 16.6% 35.5% 21.8% 31.9% 24.3% 43.7%    36.0%    31.4%   42.7%    5.6%   23.2%    40.8%    44.2%           14.2%   33.8%   44.9%   58.3%   34.0%                 


                                          B                       F                         K                                                                                                   


 


LED                          25     3    22     1     2    10    12       15       10      16       5       5       12        4       -       1       2      11       2      25       -       - 


                          10.1% 14.3%  9.7%  3.3%  5.5% 15.9% 10.3%    10.9%     9.1%    8.7%   10.1%   22.5%    13.0%     4.4%           22.5%    4.6%   15.7%    5.6%   10.1%                 


 


Empty socket                 13     0    13     0     -     3    10       10        3       7       3       3        7        0       -       -       -       7       0      13       -       - 


                           5.3%  1.0%  5.7%  0.5%        4.6%  8.5%     7.5%     2.6%    4.2%    5.6%   14.3%     7.8%     0.4%                           10.6%    0.6%    5.3%                 


                                                                                                                     N                                        s                                 


 


Halogen                      12     0    12     4     2     4     3        7        5       8       2       2        4        4       -       -       1       3       2      12       -       - 


                           5.0%  2.4%  5.2% 10.2%  6.3%  5.6%  2.7%     5.1%     5.0%    4.7%    4.8%    8.0%     3.8%     5.2%                    2.1%    4.6%    5.5%    5.0%                 


 


Other (SPECIFY)               9     3     5     0     2     5     1        8        1       7       0       1        4        3       -       2       0       4       0       9       -       - 


                           3.5% 16.6%  2.3%  1.2%  7.5%  7.4%  1.1%     5.6%     0.8%    3.9%    0.9%    5.8%     4.6%     3.4%           51.8%    0.4%    5.8%    1.3%    3.5%                 


                                    C                                                                                                       Qrs                                                 


 


Don't know                   14     3    11     0     3     5     6        9        5       6       6       2        3        3       -       -       1       2       3      14       -       - 


                           5.8% 14.7%  5.0%  1.0% 11.3%  7.6%  5.0%     6.7%     4.5%    3.5%   13.2%    9.0%     3.6%     3.4%                    2.5%    3.0%    8.4%    5.8%                 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                       LE6B. Where did you purchase LEDs most recently?   


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              344    36   308    51    36    96   161      194      150     239      75      29      127      107       -       5      51      95      46     344       -       - 


 


Unweighted Total            369   114   255    59    41   101   168      280       89     249      82      38      136      105       -       6      45      99      60     369       -       - 


 


Home center (Home Depot,    135    12   123    21    16    26    71       76       59     103      28       3       50       48       -       2      19      38      22     135       -       - 


Lowe's, D & B Supply,     39.2% 33.7% 39.8% 42.2% 43.3% 27.3% 44.4%    38.9%    39.6%   43.0%   37.7%   11.7%    39.6%    44.7%           30.6%   38.1%   39.8%   47.1%   39.2%                 


Lumbermen's)                                                      F                         L       L                                                                                           


 


Discount or mass             69     9    60     4    11    27    27       36       33      41      20       7       27       14       -       -      16      13      10      69       -       - 


merchandise store (Wal-   20.0% 25.0% 19.4%  7.0% 30.4% 27.8% 17.0%    18.4%    21.9%   17.2%   26.7%   25.5%    21.3%    12.7%                   32.3%   13.8%   20.8%   20.0%                 


Mart, K-Mart, Target,                                 d     D                                                                                         r                                         


etc.)                     


 


Buying clubs (Costco or      57     5    52    10     6    14    27       34       23      49       6       2       19       30       -       1       9      17       7      57       -       - 


Sam's Club)               16.6% 14.8% 16.8% 19.7% 15.8% 15.0% 16.7%    17.3%    15.6%   20.5%    7.6%    7.7%    14.8%    28.3%           23.9%   18.4%   18.2%   15.5%   16.6%                 


                                                                                           Kl                                 M                                                                 


 


Hardware stores (ACE,        26     3    23     5     2     9    10       19        7      17       8       2        8        8       -       2       1       3       7      26       -       - 


True Value, Do it Best,    7.6%  9.5%  7.4% 10.0%  6.1%  9.6%  6.0%     9.6%     5.0%    6.9%   10.4%    6.1%     6.3%     8.0%           45.6%    1.6%    3.2%   15.0%    7.6%                 


Do it Center)                                                                                                                                Qr                      qr                         


 


Supermarket, food store      21     4    17     7     -     8     5        4       18       5       9       7        5        0       -       -       2       3       1      21       -       - 


(Albertson's, Winco        6.2% 10.5%  5.7% 14.6%        8.8%  3.3%     1.8%    11.8%    2.2%   11.7%   24.0%     3.9%     0.3%                    3.3%    3.1%    1.1%    6.2%                 


Foods)                                          g                                   H               J       J                                                                                   


 


Over the Internet            19     2    17     3     1     8     8        7       12      14       1       4       12        2       -       -       3       7       4      19       -       - 


                           5.6%  5.7%  5.6%  5.9%  1.9%  8.2%  4.7%     3.6%     8.1%    5.9%    1.9%   12.4%     9.2%     2.2%                    6.0%    7.3%    7.9%    5.6%                 


                                                                                                                     N                                                                          


 


Lighting supply store,        6     0     6     -     -     -     6        3        3       5       1       -        3        2       -       1       1       2       1       6       -       - 


lighting showroom          1.7%  0.2%  1.9%                    3.7%     1.7%     1.8%    1.9%    1.8%             2.1%     1.9%           14.3%    2.6%    2.2%    1.1%    1.7%                 


 


Drug store (Bartell, Bi-      2     0     2     -     -     1     1        2        -       1       1       -        1        -       -       -       -       1       -       2       -       - 


Mart, Hi-School            0.5%  0.6%  0.5%              1.2%  0.5%     1.0%             0.3%    1.5%             0.6%                                     0.8%            0.5%                 


Pharmacy, Longs, etc.)    


 


Mail Order Catalog            2     0     2     -     -     1     1        1        1       1       -       1        0        1       -       -       0       1       -       2       -       - 


                           0.5%  0.4%  0.6%              1.3%  0.4%     0.7%     0.3%    0.6%            1.7%     0.1%     1.1%                    0.3%    1.3%            0.5%                 


 


Home Energy Show              1     -     1     -     -     -     1        1        -       1       -       -        1        -       -       -       -       -       1       1       -       - 


                           0.2%        0.2%                    0.5%     0.4%             0.3%                     0.6%                                             1.6%    0.2%                 


 


Other (SPECIFY)              14     1    13     1     1     5     7        9        4      11       1       2       10        1       -       -       3       6       2      14       -       - 


                           4.1%  3.9%  4.1%  1.6%  1.7%  5.5%  4.5%     4.9%     3.0%    4.7%    1.2%    6.2%     7.9%     1.2%                    5.8%    6.7%    3.7%    4.1%                 


                                                                                                                     n                                                                          


 


Don't know                   20     1    19     3     0     5    12       12        8      15       4       2        6        8       -       -       3       6       1      20       -       - 


                           5.9%  2.5%  6.3%  4.9%  0.7%  5.7%  7.4%     6.3%     5.4%    6.1%    4.7%    6.8%     5.0%     7.9%                    5.8%    6.6%    1.6%    5.9%                 


                                                                  e                                                                                                                             


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                                                                                                            (Continued) 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                       LE6B. Where did you purchase LEDs most recently?   


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Refused                       1     -     1     -     -     1     -        1        -       1       -       -        1        -       -       -       -       1       -       1       -       - 


                           0.4%        0.4%              1.3%           0.6%             0.5%                     1.0%                                     1.3%            0.4%                 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                          LE7. Why haven't you purchased any LED bulbs? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              588    67   521   105    86   151   246      323      265     305     166     118      220       76       -      14      51     132      65       -     588       - 


 


Unweighted Total            562   173   389    98    80   143   241      444      118     316     154      92      207      100       -      12      58     130      68       -     562       - 


 


Don't need any bulbs        155    12   143    41    30    27    57      101       55      85      36      34       54       26       -       7      19      35      18       -     155       - 


                          26.4% 17.8% 27.5% 39.6% 34.8% 17.8% 23.2%    31.2%    20.6%   27.8%   21.9%   29.0%    24.7%    34.0%           47.9%   37.7%   26.1%   27.1%           26.4%         


                                               FG                          i                                                                                                                    


 


Too expensive               108    15    94    17     6    35    51       65       43      72      27       9       52       20       -       3       7      29      20       -     108       - 


                          18.4% 21.6% 18.0% 16.6%  6.8% 22.9% 20.6%    20.2%    16.3%   23.6%   16.6%    7.6%    23.6%    26.5%           20.9%   13.8%   22.2%   31.6%           18.4%         


                                                            e     e                         L                                                                         q                         


 


Satisfied with my            65     4    61     8     7    24    27       29       37      32      16      17       23        7       -       1       7       7      16       -      65       - 


current light bulbs       11.1%  6.0% 11.8%  7.3%  7.7% 15.9% 11.0%     8.8%    13.9%   10.6%    9.6%   14.4%    10.3%     9.3%            4.2%   14.1%    5.4%   25.2%           11.1%         


                                                                                                                                                                     pR                         


 


Not familiar with them       45     6    39     8     9    11    16       31       14      23      14       8       16        5       -       2       3      13       3       -      45       - 


                           7.6%  8.7%  7.4%  7.5% 11.0%  7.1%  6.7%     9.6%     5.1%    7.5%    8.4%    6.6%     7.5%     6.8%           10.4%    6.4%    9.9%    3.9%            7.6%         


 


Don't know where to buy      26     4    21     6     5     6     8       13       13      17       4       5       12        5       -       -       -      14       1       -      26       - 


them                       4.4%  6.4%  4.1%  6.1%  5.4%  4.2%  3.4%     3.9%     5.0%    5.5%    2.2%    4.4%     5.3%     6.8%                           10.7%    1.3%            4.4%         


                                                                                                                                                              S                                 


 


Can't find the shape /       20     0    19     -     1     4    14        9       10      11       8       1        9        2       -       1       -       4       3       -      20       - 


size I need                3.3%  0.1%  3.7%        1.4%  2.6%  5.8%     2.8%     3.9%    3.4%    5.0%    0.6%     3.9%     2.4%            5.1%            3.4%    4.7%            3.3%         


 


Can't find them              16     1    15     5     2     1     8       10        7       7       6       3        3        4       -       -       -       1       1       -      16       - 


                           2.8%  1.9%  2.9%  4.8%  1.7%  1.0%  3.4%     3.0%     2.5%    2.4%    3.7%    2.5%     1.2%     4.8%                            0.9%    1.1%            2.8%         


 


Other (SPECIFY)             110    22    88    18    23    31    38       32       77      48      45      17       35       12       -       2       4      25       3       -     110       - 


                          18.6% 32.8% 16.8% 17.0% 26.4% 20.6% 15.4%    10.0%    29.1%   15.6%   27.0%   14.7%    16.0%    16.3%           11.4%    8.3%   18.7%    4.6%           18.6%         


                                    c                                               H              JL                                                         S                                 


 


Don't know                   89     6    83     7     8    28    46       53       36      37      20      32       35        2       -       -      11      19       5       -      89       - 


                          15.1%  8.2% 16.0%  6.6%  8.9% 18.5% 18.9%    16.3%    13.6%   12.2%   12.0%   27.0%    15.7%     2.7%                   21.1%   14.0%    8.2%           15.1%         


                                                            d     D                                        Jk        N                                                                          


 


Refused                       0     0     -     -     0     -     -        0        -       0       -       -        -        0       -       -       -       0       -       -       0       - 


                           0.1%  0.5%              0.4%                 0.1%             0.1%                              0.4%                            0.2%                    0.1%         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                             D1. What type of home do you live in?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


Mobile home                  70    12    58     7    14    18    31       53       17      33      21      16       21       11       -       5       8      12       4      16      47       8 


                           7.1% 10.6%  6.6%  4.3% 10.5%  6.8%  7.2%     9.6%     3.8%    5.7%    8.4%    9.6%     5.7%     5.6%           23.1%    7.6%    4.8%    3.6%    4.6%    8.0%   12.2% 


                                                                           I                                                                 rS                                                 


 


Single-family (attached     707    76   630   127    90   172   318      419      288     453     166      87      285      158       -      11      85     189      99     277     397      33 


or detached)              71.0% 66.5% 71.6% 75.2% 66.9% 66.4% 73.4%    75.6%    65.3%   79.6%   64.7%   51.7%    78.3%    83.8%           48.9%   80.4%   78.1%   87.9%   80.5%   67.5%   51.8% 


                                                                           I               KL       l                                                 P       P      PR      UV       v         


 


Apartment                   175    10   165    33     9    64    69       64      110      67      47      61       49       16       -       6      13      31       6      43     114      18 


                          17.6%  8.7% 18.7% 19.5%  6.6% 24.8% 15.8%    11.6%    25.0%   11.8%   18.2%   36.2%    13.4%     8.5%           25.2%   12.0%   12.7%    5.5%   12.4%   19.4%   28.5% 


                                          B     E          EG     E                 H               j      JK        n                        s               S                       T       T 


 


Condo                        37    16    21     1    20     5    12       11       26      14      21       3        9        3       -       1       -      11       1       8      28       1 


                           3.7% 14.2%  2.4%  0.5% 14.9%  1.7%  2.7%     2.1%     5.9%    2.4%    8.0%    1.7%     2.6%     1.6%            2.8%            4.4%    1.2%    2.3%    4.8%    2.1% 


                                    C               DFG                             H              JL                                                         s                       T         


 


Other (SPECIFY)               1     -     1     -     -     1     -        1        -       -       1       -        -        -       -       -       -       -       -       1       -       - 


                           0.1%        0.1%              0.3%           0.1%                     0.3%                                                                      0.2%                 


 


Don't know                    1     -     1     1     -     -     -        1        -       1       -       -        -        1       -       -       -       -       -       -       1       - 


                           0.1%        0.1%  0.5%                       0.1%             0.1%                              0.4%                                                    0.1%         


 


Refused                       5     -     5     -     1     -     3        5        -       2       1       1        -        -       -       -       -       -       2       -       1       3 


                           0.5%        0.5%        1.0%        0.8%     0.9%             0.4%    0.5%    0.8%                                                      1.8%            0.2%    5.4% 


                                                                                                                                                                                              u 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                              D1A1. What year was your home built? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


2006 or later               145    23   122    20    36    39    51       56       89      70      39      37       38       30       -       1       7      32      14      53      82      10 


                          14.6% 20.2% 13.8% 11.6% 26.6% 15.0% 11.8%    10.2%    20.1%   12.2%   15.2%   21.6%    10.3%    15.7%            2.6%    6.2%   13.2%   12.4%   15.4%   14.0%   15.7% 


                                                    DFG                             H                       J                                                 q                                 


 


2000 - 2005                 134     7   126    23    11    31    69       73       60      81      40      13       52       27       -       3      10      32      19      47      82       4 


                          13.4%  6.3% 14.4% 13.8%  8.0% 11.9% 15.9%    13.2%    13.7%   14.2%   15.6%    7.5%    14.4%    14.2%           14.4%    9.4%   13.3%   17.0%   13.7%   14.0%    6.8% 


                                          b                       e                         l       l                                                                                           


 


1990 - 1999                 125    16   109    31     9    40    45       77       48      75      33      17       50       25       -       6      15      26      21      36      84       4 


                          12.6% 14.2% 12.4% 18.2%  6.8% 15.4% 10.5%    13.9%    10.9%   13.2%   13.0%    9.8%    13.7%    13.1%           25.0%   13.9%   10.9%   18.6%   10.5%   14.4%    6.9% 


                                                e                                                                                                                                               


 


1980 - 1989                  94     9    85    16    13    20    44       67       27      62      17      16       42       17       -       1      13      26      17      38      50       6 


                           9.5%  8.2%  9.6%  9.6%  9.7%  7.9% 10.3%    12.1%     6.1%   10.8%    6.6%    9.2%    11.4%     9.1%            3.1%   12.0%   10.8%   15.3%   11.2%    8.5%    9.2% 


                                                                           I                                                                                          p                         


 


1970 - 1979                 157    19   138    33    21    39    64      102       55      80      45      32       56       20       -       6      20      33      11      43      99      14 


                          15.8% 16.2% 15.7% 19.7% 16.0% 14.9% 14.7%    18.5%    12.4%   14.0%   17.5%   19.1%    15.2%    10.8%           27.0%   18.6%   13.6%   10.2%   12.6%   16.9%   23.0% 


                                                                           i                                                                                                                    


 


1960 - 1969                  72     8    63    13     7    19    33       36       36      37      18      17       25       11       -       4       5      20       3      21      48       2 


                           7.2%  7.2%  7.2%  7.5%  5.3%  7.4%  7.6%     6.5%     8.1%    6.4%    6.9%   10.3%     7.0%     5.9%           16.5%    4.7%    8.2%    3.1%    6.2%    8.2%    3.4% 


                                                                                                                                                              s                                 


 


earlier than 1960           241    27   214    31    34    66   111      121      120     160      56      25       98       58       -       3      35      71      24      98     131      12 


                          24.2% 23.6% 24.3% 18.1% 25.3% 25.3% 25.6%    21.9%    27.1%   28.0%   21.9%   15.0%    27.0%    31.0%           11.3%   33.0%   29.3%   21.6%   28.5%   22.3%   18.5% 


                                                                                            L                                                         p       p                                 


 


Don't know                   18     4    14     2     1     6     9       14        4       4       6       9        4        -       -       -       2       1       -       4       7       7 


                           1.8%  3.2%  1.6%  1.3%  1.0%  2.1%  2.1%     2.5%     0.9%    0.6%    2.3%    5.1%     1.0%                             2.1%    0.5%            1.1%    1.3%   10.8% 


                                                                                                            j                                                                                TU 


 


Refused                      10     1     9     0     2     0     7        7        3       3       3       4        0        0       -       -       -       1       2       3       3       4 


                           1.0%  0.8%  1.0%  0.2%  1.2%  0.1%  1.7%     1.3%     0.6%    0.5%    1.1%    2.4%     0.1%     0.2%                            0.2%    1.8%    0.8%    0.6%    5.7% 


                                                                  F                                                                                                                             


 


MEAN                       1974  1971  1975  1979  1973  1972  1974     1977     1971    1973    1974    1978     1973     1973       -    1975    1972    1972    1978    1973    1975    1976 


                                               eF                          i                                                                                                                    


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               D2. Do you own your home or rent?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


Own                         675    78   597   129    93   159   294      436      239     423     164      88      265      145       -      13      81     171      99     261     379      35 


                          67.8% 68.1% 67.8% 76.4% 69.0% 61.3% 68.0%    78.7%    54.2%   74.2%   63.9%   52.2%    72.6%    77.1%           54.4%   76.3%   70.9%   88.2%   75.9%   64.5%   54.9% 


                                                F                          I               KL       l                                                               PqR      UV                 


 


Rent                        310    36   274    40    38   100   131      108      201     143      90      77       98       43       -      10      25      70      10      82     205      24 


                          31.1% 31.4% 31.1% 23.6% 28.7% 38.7% 30.3%    19.6%    45.6%   25.1%   35.0%   45.4%    27.0%    22.7%           44.2%   23.7%   29.0%    8.8%   23.7%   34.8%   37.5% 


                                                           Dg                       H               J       J                                 S       S       S                       T       t 


 


Don't know                    4     1     4     -     2     0     3        4        1       2       -       3        2        0       -       0       -       0       1       1       2       1 


                           0.4%  0.5%  0.4%        1.3%  0.1%  0.6%     0.7%     0.2%    0.3%            1.5%     0.4%     0.2%            1.4%            0.1%    1.2%    0.4%    0.3%    2.1% 


 


Refused                       6     0     6     -     1     -     5        6        -       2       3       1        -        -       -       -       -       -       2       -       3       3 


                           0.6%    *%  0.7%        1.0%        1.1%     1.1%             0.4%    1.0%    0.8%                                                      1.8%            0.4%    5.4% 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 


                                                              Pacific Market Research - April 2015 







                                                                                                                                              Table D3 Page 177 


 


                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                   D3. Including yourself, how many people live in your home?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


One                         230    38   192    35    39    65    91      131       99     112      68      49       71       34       -       6      28      48      15      47     162      20 


                          23.1% 33.1% 21.8% 20.5% 28.7% 25.1% 21.1%    23.6%    22.3%   19.7%   26.6%   29.2%    19.5%    18.2%           26.8%   26.2%   20.1%   13.4%   13.8%   27.6%   31.4% 


                                                                                                            j                                         s                               T       T 


 


Two                         357    41   316    62    42    95   158      215      141     202      73      82      127       70       -      14      40      91      35     119     220      18 


                          35.8% 35.6% 35.9% 36.9% 31.1% 36.5% 36.5%    38.9%    32.0%   35.5%   28.3%   48.5%    34.8%    37.4%           57.8%   37.6%   37.6%   30.7%   34.5%   37.4%   28.7% 


                                                                                                           JK                                 s                                                 


 


Three                       178    17   160    22    23    59    74       84       94     115      44      18       72       42       -       1      23      46      23      90      83       5 


                          17.9% 15.2% 18.2% 13.1% 17.2% 22.8% 17.0%    15.1%    21.4%   20.3%   17.2%   10.8%    19.6%    22.6%            6.2%   21.4%   19.2%   20.1%   26.1%   14.1%    8.0% 


                                                            d                               L                                                                                UV                 


 


Four                         88     6    82    16    13    13    47       48       41      54      29       6       38       14       -       0       8      19      17      40      43       6 


                           8.9%  5.3%  9.4%  9.4%  9.8%  4.9% 10.8%     8.6%     9.2%    9.4%   11.2%    3.7%    10.5%     7.5%            1.4%    7.6%    7.9%   14.9%   11.5%    7.3%    9.7% 


                                                                  F                         L       L                                                                 P                         


 


Five                         71     5    66    18     9    13    31       39       32      37      27       7       23       14       -       2       2      11      10      26      42       3 


                           7.1%  4.0%  7.5% 10.8%  6.6%  4.9%  7.2%     7.1%     7.2%    6.5%   10.6%    4.0%     6.4%     7.2%            7.2%    2.3%    4.7%    8.8%    7.4%    7.1%    5.1% 


                                                f                                                   l                                                                 q                         


 


Six                          31     4    27    12     4     0    15       11       20      26       4       1       17        9       -       0       5      12       6      12      16       3 


                           3.1%  3.6%  3.1%  7.2%  2.7%  0.2%  3.4%     2.1%     4.5%    4.6%    1.4%    0.8%     4.7%     4.9%            0.6%    4.3%    5.1%    4.9%    3.4%    2.8%    5.1% 


                                                F                 F                        KL                                                                                                   


 


Seven or more                28     3    25     4     3    13     8       16       12      21       3       4       16        4       -       -       -      13       6       5      19       4 


                           2.8%  2.6%  2.8%  2.1%  2.4%  5.2%  1.8%     3.0%     2.6%    3.6%    1.4%    2.3%     4.4%     2.1%                            5.2%    5.5%    1.4%    3.2%    6.7% 


                                                            g                                                                                                                                   


 


Refused                      13     1    12     0     2     1    10       10        3       3       9       1        0        1       -       -       1       0       2       6       3       3 


                           1.3%  0.7%  1.4%  0.1%  1.4%  0.4%  2.3%     1.7%     0.8%    0.5%    3.4%    0.8%     0.1%     0.3%                    0.7%    0.1%    1.8%    1.8%    0.5%    5.4% 


                                                                 dF                                 j                                                                                         u 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                             D4. Which of the following best describes your educational background? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


Less than high school        24     3    21     2     4     5    13       15        8       9       5       9        8        1       -       -       2       3       0       1      18       4 


                           2.4%  2.6%  2.4%  1.4%  2.7%  1.8%  3.1%     2.8%     1.9%    1.6%    2.1%    5.5%     2.1%     0.7%                    1.9%    1.2%    0.3%    0.4%    3.1%    6.8% 


                                                                                                                                                                                      t         


 


High school or GED          151    28   123    28    28    34    62      100       51      65      43      43       41       21       -       0      14      33      10      45      93      13 


                          15.2% 24.2% 14.0% 16.6% 20.8% 13.0% 14.2%    18.0%    11.6%   11.4%   16.9%   25.6%    11.3%    11.1%            1.4%   13.6%   13.8%    8.5%   13.1%   15.9%   20.1% 


                                                                           i                                J                                                 p                                 


 


Some college                245    28   217    38    24    71   113      117      128     124      68      53       89       33       -       8      30      47      19      80     147      18 


                          24.7% 24.8% 24.6% 22.4% 17.6% 27.3% 26.1%    21.1%    29.1%   21.8%   26.6%   31.1%    24.4%    17.5%           33.1%   28.3%   19.5%   16.7%   23.3%   25.0%   29.0% 


                                                                                    h                       j                                                                                   


 


Technical College (2        132    10   122    23    15    37    58       75       57      89      37       6       51       36       -       7      14      30      18      55      69       9 


year degree)              13.3%  8.7% 13.9% 13.5% 11.2% 14.2% 13.3%    13.5%    13.0%   15.6%   14.4%    3.7%    14.0%    19.1%           28.4%   13.5%   12.2%   15.9%   15.8%   11.7%   14.2% 


                                                                                            L       L                                                                                           


 


4 Year college              241    18   222    63    19    59   100      129      112     153      53      35       98       51       -       4      21      82      28      84     149       7 


                          24.2% 15.9% 25.3% 37.4% 14.0% 22.6% 23.1%    23.2%    25.4%   26.8%   20.7%   20.5%    26.9%    26.9%           18.8%   20.0%   34.0%   25.2%   24.4%   25.4%   11.5% 


                                              EFG                                                                                                             Q               V       V         


 


Graduate degree             189    24   165    13    41    54    81      106       83     125      45      19       76       45       -       4      23      47      34      76     108       6 


                          19.0% 21.2% 18.7%  7.9% 30.3% 20.8% 18.7%    19.2%    18.8%   21.9%   17.6%   11.2%    20.8%    24.0%           18.4%   22.0%   19.3%   30.0%   22.0%   18.3%    8.8% 


                                                     Dg     D     D                         L                                                                         r       V       v         


 


Don't know                    1     1     -     0     1     0     -        1        -       0       1       -        -        0       -       -       -       -       -       1       -       - 


                           0.1%  0.7%        0.1%  0.5%    *%           0.1%               *%    0.2%                      0.1%                                            0.2%                 


 


Refused                      12     2    10     1     4     1     6       12        1       5       4       4        2        1       -       -       1       0       4       2       4       6 


                           1.2%  1.9%  1.2%  0.6%  2.9%  0.4%  1.5%     2.1%     0.2%    0.8%    1.4%    2.4%     0.4%     0.5%                    0.7%    0.1%    3.3%    0.6%    0.7%    9.6% 


                                                                           I                                                                                          r                      TU 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                        D5. Could you please tell me which of the following categories includes your age? 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


18 to 24                     96    22    74    17    21    21    36        6       90      16      50      30       12        3       -       -       1       9       -      22      68       6 


                           9.6% 18.9%  8.4% 10.1% 15.8%  8.3%  8.3%     1.1%    20.4%    2.7%   19.4%   17.9%     3.3%     1.8%                    0.7%    3.9%            6.3%   11.6%    8.9% 


                                    C                FG                             H               J       J                                                 q                       T         


 


25 to 34                    113    10   103    23    14    37    40       28       85      63      35      15       43       18       -       3      14      27       5      38      72       3 


                          11.4%  8.7% 11.7% 13.7% 10.2% 14.2%  9.1%     5.0%    19.3%   11.1%   13.7%    8.6%    11.9%     9.4%           11.3%   13.0%   11.3%    4.2%   11.2%   12.2%    4.5% 


                                                            g                       H                                                                 S       S               V       V         


 


35 to 44                    165     9   156    32    15    28    89       56      109     106      42      17       68       36       -       5      21      36      23      69      81      15 


                          16.6%  8.1% 17.7% 19.2% 11.6% 11.0% 20.5%    10.1%    24.7%   18.5%   16.6%    9.9%    18.6%    19.0%           22.5%   19.9%   14.9%   20.8%   20.2%   13.7%   23.6% 


                                          B                      eF                 H       L                                                                                 U               u 


 


45 to 54                    141    12   128    29    15    34    63       87       54     101      21      19       69       31       -       5      15      41      29      61      75       4 


                          14.1% 10.7% 14.6% 17.2% 11.4% 13.0% 14.5%    15.6%    12.2%   17.8%    8.2%   10.9%    18.9%    16.5%           22.2%   14.3%   16.9%   25.3%   17.8%   12.8%    6.7% 


                                                                                           Kl                                                                         q       v                 


 


55 to 64                    189    30   160    23    27    52    87      142       47     132      38      19       81       49       -       3      26      60      26      75     106       8 


                          19.0% 25.9% 18.1% 13.7% 20.3% 20.0% 20.1%    25.7%    10.6%   23.3%   14.7%   11.3%    22.3%    25.8%           14.9%   24.3%   24.9%   23.2%   21.9%   18.0%   13.1% 


                                                                           I               kL                                                                                                   


 


65 and over                 275    31   244    43    38    86   108      220       55     145      65      65       90       48       -       7      29      67      27      74     180      21 


                          27.6% 26.9% 27.7% 25.6% 28.5% 33.2% 24.9%    39.7%    12.5%   25.5%   25.3%   38.6%    24.7%    25.6%           29.0%   27.1%   27.8%   24.2%   21.4%   30.6%   33.6% 


                                                            g              I                               Jk                                                                         T         


 


Refused                      16     1    15     1     3     1    11       15        1       6       6       4        1        3       -       -       1       1       3       4       6       6 


                           1.6%  0.9%  1.7%  0.5%  2.2%  0.4%  2.6%     2.8%     0.2%    1.1%    2.2%    2.7%     0.2%     1.7%                    0.7%    0.3%    2.2%    1.3%    1.0%    9.6% 


                                                                  F        I                                                                                                                 TU 


 


Mean                      50.97 50.22 51.07 49.08 50.28 52.68 50.90    58.94    41.23   52.73   46.66   51.53    52.11    53.61       -   53.02   53.27   53.37   54.44   50.47   51.08   52.92 


                                                            D              I                K               K                                                                                   


Standard Deviation        17.39 19.08 17.16 17.39 18.85 17.75 16.63    13.57    16.57   15.17   19.32   20.15    15.33    14.68           15.06   15.13   15.63   12.83   15.79   18.21   17.96 


Standard Error             0.80  3.07  0.81  2.19  2.94  1.50  1.02     0.63     1.40    0.83    2.07    2.28     1.07     1.32            4.02    1.96    1.33    1.47    1.11    1.15    3.10 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 


                                                              Pacific Market Research - April 2015 







                                                                                                                                              Table D6 Page 180 
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                       D6. Which of the following categories contains your annual household income from all sources in 2014 before taxes?  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


Less than $20,000 per       143    18   125    22    21    48    52       79       64      54      47      42       38       11       -       7      10      28       1      24     107      12 


year                      14.4% 15.9% 14.2% 12.9% 15.4% 18.6% 12.1%    14.3%    14.4%    9.5%   18.4%   24.6%    10.5%     5.8%           29.2%    9.9%   11.4%    0.8%    7.0%   18.2%   18.8% 


                                                            g                                       j       J                                 S       s       S                       T         


 


$20,000 to $49,000          225    29   196    39    34    56    95      117      108     132      54      38       77       54       -       3      26      57      22      76     131      17 


                          22.6% 25.3% 22.2% 22.9% 25.7% 21.7% 22.0%    21.1%    24.4%   23.2%   21.2%   22.5%    21.1%    28.7%           13.8%   24.3%   23.8%   19.9%   22.2%   22.3%   27.0% 


 


$50,000 to $74,000          200    35   166    32    35    52    80      104       96     104      57      39       76       25       -       2      27      40      25      61     135       5 


                          20.1% 30.2% 18.8% 19.0% 26.4% 20.2% 18.6%    18.7%    21.9%   18.2%   22.3%   23.2%    20.8%    13.1%            8.2%   25.4%   16.6%   21.8%   17.6%   22.9%    7.5% 


                                    c                                                                                n                                p                       v       V         


 


$75,000 to $99,000          103     7    96    16    14    24    49       54       48      76      18       9       50       23       -       1      15      32      21      43      55       5 


                          10.3%  5.8% 10.9%  9.2% 10.3%  9.4% 11.3%     9.8%    11.0%   13.4%    6.9%    5.1%    13.7%    12.4%            3.7%   13.8%   13.2%   18.6%   12.6%    9.3%    7.8% 


                                                                                           kL                                                                         p                         


 


$100,000 or more            170    11   159    32    15    37    85       93       78     126      34      10       78       48       -       6       9      54      30      96      71       4 


                          17.1%  9.9% 18.1% 19.1% 11.5% 14.5% 19.7%    16.7%    17.6%   22.2%   13.3%    5.9%    21.4%    25.6%           26.7%    8.9%   22.5%   26.6%   27.8%   12.0%    6.6% 


                                          b                                                KL       l                                         q               Q       Q      UV                 


 


Don't know                   28     4    25     3     1    13    11       19        9       9       9      10        7        2       -       2       -       7       0       6      15       7 


                           2.9%  3.3%  2.8%  2.0%  0.5%  5.2%  2.5%     3.5%     2.1%    1.6%    3.5%    6.0%     2.0%     1.0%            8.3%            2.7%    0.3%    1.8%    2.6%   11.4% 


                                                            E                                                                                                                                tu 


 


Refused                     126    11   115    25    14    27    60       88       38      68      37      22       38       25       -       2      19      23      13      38      75      13 


                          12.6%  9.7% 13.0% 15.0% 10.2% 10.4% 13.8%    15.9%     8.6%   11.9%   14.3%   12.7%    10.5%    13.5%           10.0%   17.6%    9.7%   11.9%   11.0%   12.7%   20.8% 


                                                                           I                                                                                                                    


 


Mean                      61485 53684 62536 63225 56320 57300 65044 61572.74 61385.85 68232.1 55854.9 45939.9 67898.91 70547.34       - 60703.4 58695.4 67074.0 78201.5 73336.1 55630.4 46524.2 


                                                                 EF                        KL       L                                                         q     pQR      UV                 


Standard Deviation        36564 31412 37097 37445 32901 36214 37264 36960.15 36156.82 36989.6 35446.9 30180.1 36588.61 37899.39         46457.1 30929.0 37872.8 33073.4 37541.8 34355.2 33177.6 


Standard Error             1837  5668  1913  5177  5530  3407  2477  1908.08  3246.42 2192.04 4264.17 3734.39  2783.21  3707.43         14313.6 4473.79 3520.70 4042.72 2864.92 2387.33 6087.62 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                               D7. Which of the following ethnicities would you say describe you? Please tell me all that apply.  


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


White                       867   102   765   153   125   235   355      476      391     509     221     138      324      171       -      23      94     215     102     296     524      48 


                          87.2% 89.1% 86.9% 90.2% 93.6% 90.7% 81.9%    86.0%    88.7%   89.4%   86.1%   81.3%    89.0%    91.0%           98.4%   88.7%   88.8%   90.3%   86.0%   89.1%   75.6% 


                                                g     G     G                               l                                                                                         V         


 


Hispanic or Latino           51     3    49    12     -    10    29       19       32      18      16      17       15        3       -       -       4      10       2      28      19       4 


                           5.1%  2.2%  5.5%  7.1%        4.0%  6.7%     3.5%     7.2%    3.2%    6.2%   10.1%     4.2%     1.4%                    4.2%    4.1%    1.6%    8.2%    3.3%    5.8% 


                                                                                    h                       J        n                                                        U                 


 


American Indian or           30     5    25     2     5     6    18       17       13      16      10       4       10        4       -       -       1       7       4       6      18       5 


Alaska Native              3.0%  4.5%  2.8%  1.0%  3.5%  2.3%  4.0%     3.1%     2.9%    2.8%    3.9%    2.4%     2.8%     2.2%                    1.1%    2.9%    3.1%    1.8%    3.1%    8.6% 


 


Asian                        26     0    26     0     -     9    17        6       20      11       8       7       10        2       -       -       2       7       3      12      12       1 


                           2.6%  0.1%  2.9%  0.1%        3.5%  3.8%     1.1%     4.4%    2.0%    3.0%    3.9%     2.7%     0.8%                    1.4%    3.0%    2.3%    3.6%    2.0%    2.1% 


                                          B                 D     D                 H                                                                                                           


 


Black or African             17     3    15     2     1     2    12       10        7       9       5       3        7        2       -       -       3       4       1       8       8       2 


American                   1.7%  2.2%  1.7%  1.2%  0.5%  0.9%  2.8%     1.8%     1.6%    1.6%    2.1%    1.9%     2.0%     0.9%                    2.5%    1.8%    0.5%    2.2%    1.3%    3.1% 


                                                                  f                                                                                                                             


 


Native Hawaiian or Other     14     2    12     4     1     3     5        8        6       9       5       -        8        1       -       -       0       7       1       4       9       1 


Pacific Islander           1.4%  1.4%  1.4%  2.4%  0.9%  1.3%  1.2%     1.4%     1.4%    1.5%    2.0%             2.1%     0.6%                    0.4%    2.8%    0.4%    1.2%    1.5%    1.0% 


 


Other (SPECIFY)               6     0     6     -     -     3     3        2        4       6       -       -        5        1       -       -       4       1       0       3       3       - 


                           0.6%  0.2%  0.6%              1.2%  0.7%     0.3%     1.0%    1.0%                     1.2%     0.7%                    4.0%    0.5%    0.2%    0.8%    0.5%         


                                                                                                                                                     rs                                         


 


Don't know                    2     -     2     1     -     -     1        1        2       2       1       -        1        1       -       -       -       -       1       1       1       - 


                           0.2%        0.3%  0.9%              0.2%     0.1%     0.4%    0.3%    0.2%             0.1%     0.8%                                    0.4%    0.4%    0.2%         


 


Refused                      41     4    37     8     6     4    23       36        5      19      12      10        7        9       -       0       1       4       8      14      20       6 


                           4.1%  3.2%  4.2%  4.7%  4.6%  1.5%  5.2%     6.4%     1.2%    3.4%    4.6%    5.6%     2.0%     5.0%            1.6%    0.9%    1.6%    7.1%    4.1%    3.5%    9.9% 


                                                                  F        I                                                                                         qr                         


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


 


Comparison Groups: BC/DEFG/HI/JKL/MN/OPQRS/TUV 


Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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                                                               NEEA 2015 Consumer Lighting Survey  


 


 


                                                                           W0. GENDER 


 


 


 


 


                                                                                      CFL Awareness/Purchase  Date Most Recent                                          LED Awareness/Purchase  


                                   RUCC              State          Respondent Type   =======================   CFL Purchase           Number of CFLs Installed         ======================= 


                                =========== ======================= =================          Aware    Not   ================= =======================================          Aware    Not   


                          Total Rural Urban  ID    MT    OR    WA   Landline   Cell    Purch  No-Purc  Aware  Past Yr   2+ Yrs     0       1      2-4    5-12     13+    Purch  No-Purc  Aware  


                          ----- ----- ----- ----- ----- ----- ----- -------- -------- ------- ------- ------- -------- -------- ------- ------- ------- ------- ------- ------- ------- ------- 


                            (A)   (B)   (C)   (D)   (E)   (F)   (G)      (H)      (I)     (J)     (K)     (L)      (M)      (N)     (O)     (P)     (Q)     (R)     (S)     (T)     (U)     (V) 


 


Weighted Total              995   115   880   169   134   259   433      554      441     570     256     169      365      188       -      23     106     242     113     344     588      63 


 


Unweighted Total            995   312   683   169   134   259   433      772      223     590     253     152      359      212       -      20     110     242     130     369     562      64 


 


Male                        402    37   365    54    50   103   195      201      201     253      96      53      157       90       -      13      45     109      52     172     218      12 


                          40.4% 32.6% 41.4% 32.0% 37.4% 39.7% 45.0%    36.2%    45.6%   44.4%   37.3%   31.6%    42.9%    47.8%           54.9%   42.0%   45.2%   45.7%   49.9%   37.1%   19.1% 


                                                                  D                 H       L                                                                                UV       V         


 


Female                      593    77   516   115    84   156   238      353      240     317     161     116      208       98       -      11      62     132      61     172     370      51 


                          59.6% 67.4% 58.6% 68.0% 62.6% 60.3% 55.0%    63.8%    54.4%   55.6%   62.7%   68.4%    57.1%    52.2%           45.1%   58.0%   54.8%   54.3%   50.1%   62.9%   80.9% 


                                                G                          I                                J                                                                         T      TU 
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Independent T-Test for Means, Independent Z-Test for Percentages (unpooled proportions) 


Uppercase letters indicate significance at the 95% level. 


Lowercase letters indicate significance at the 90% level. 
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Executive Summary 


Initiative Description and Background 


The Northwest Energy Efficiency Alliance (NEEA) is an alliance of more than 140 Northwest 
utilities and energy efficiency organizations working to accelerate the innovation and adoption of 
energy-efficient products, services, and practices in the Northwest. 


NEEA’s Consumer Electronics Television (TV) Initiative (the Initiative), which launched in 
2009 sought to influence the television market in the Northwest. Due to the importance of large, 
national retailers in the TV market and the national scope of their decisions around product 
assortments – decisions the Initiative sought to impact – the TV Initiative also had impacts 
nationally. Table 1 summarizes the Initiative’s activities and areas of influence on the TV market 
at both the regional and national levels. 


Table 1. Initiative Activities and Areas of Influence on the TV Market 


Level of 
Influence 


Area of Influence Initiative Activities 


National Retail product 
assortment 


NEEA offered an incentive to participating retailers for each TV sold that met 
specified efficiency requirements, which NEEA and its partner utilities 
defined each year. Through these incentives, NEEA sought to influence retail 
merchants within the TV business unit to select a larger proportion of qualified 
TV models for inclusion in the set of TV models their stores would display 
and sell (their product assortment). 


Manufacturer 
product design 


By increasing retailer demand for efficient TVs, NEEA sought to motivate 
manufacturers to design TVs that are more efficient. The TV Initiative 
engaged with manufacturers to inform them of specifications and facilitate this 
outcome. 


ENERGY STAR® 
specification 
development 


NEEA participated in the U.S. Environmental Protection Agency’s (EPA) 
ENERGY STAR specification revision process, encouraging EPA to adopt 
stringent ENERGY STAR specifications that would drive increases in TV 
efficiency 


Regional Sales associate 
knowledge and 
attitudes 


NEEA primarily used in-store marketing to increase demand for, and sales of, 
efficient TVs. These in-store activities included placing labels on qualified 
TVs indicating that they were among the most efficient and informing retail 
sales staff about the Initiative and the benefits of qualified TVs. NEEA also 
worked with retailers to include a short promotional video in the loop of video 
content playing on the display TVs in participating stores. 


Consumer demand 


In 2013, NEEA determined that the TV market had transformed to the point that active 
intervention was no longer necessary and transitioned the TV Initiative to Long-Term 
Monitoring and Tracking (LTMT) at the end of the year. Through 2014, NEEA continued to 
incentivize sales of efficient TVs through a new retailer-facing Initiative, the Retail Products 
Portfolio (RPP) pilot. With the TV Initiative in LTMT, NEEA will continue to participate in 
ENERGY STAR specification development and monitor the TV market to identify any 
technological or market developments that might justify further intervention. 
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Research Objectives 


This evaluation sought to measure the influence of NEEA’s efforts in transforming the consumer 
TV market through the Initiative’s activities in both 2012 and 2013. This evaluation sought to 
catalog both the Initiative’s regional influence, including local, in-store activities that can be 
directly measured and quantified, and its national influence, including Initiative influence on 
corporate-level retailer behavior.  


Evaluation Activities 


Three evaluation activities informed the findings presented in this report: 


 In-depth interviews: Research Into Action and Apex Analytics (the research team) 
conducted semi-structured phone interviews with three groups of market actors. 


 Retailers: The research team interviewed corporate-level staff at all five of the 
national chain retailers participating in the Initiative, and followed up interviews with 
written questions when necessary. In addition to sustainability executives, the 
evaluation team received responses directly from TV merchants at four of the five 
retailers. 


 EPA ENERGY STAR Staff: The research team interviewed an EPA staff member 
involved in the development and management of the ENERGY STAR TV 
specification. 


 NEEA and implementation contractor staff: The research team interviewed two 
NEEA staff members involved in managing the Initiative as well as staff of the 
Initiative’s implementation and data management contractors. 


 Quantitative analysis: The research team analyzed TV sales data that participating 
retailers provided to the Initiative. The research team also analyzed TV sales data that 
NEEA purchased from NPD Group, Inc. (NPD), a market research provider, for both the 
Northwest and a comparison region. From these datasets, the research team used 
descriptive statistics to explain current market conditions and conducted statistical 
analyses to explore the presence of, and attempt to quantify, Initiative influence on TV 
sales. 


 Initiative document review: To support and provide further depth to findings from in-
depth interviews and quantitative analyses, the research team reviewed Initiative 
documents including the Initiative logic model, Alliance Cost Effectiveness (ACE) 
Model, Salesforce Database, and publicly available ENERGY STAR and market research 
documents.  
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Key Findings 


Drawing on analysis conducted for multiple evaluation activities, the research team identified 
five overarching findings related to the Initiative’s influence on the TV market: 


 The Initiative’s influence on retailers was strongest early in its implementation. Both 
regionally and nationally, evaluation findings suggest the Initiative’s influence on the TV 
market waned as the market shifted and efficiency became less effective in differentiating 
TV models. 


 The differential between the most efficient TVs and the rest of the market has 
diminished, but new technologies may alter the landscape. In 2011, Initiative-
qualified TVs drew, on average, 46 W less than non-qualified models. By 2014, the gap 
between qualified and non-qualified models had shrunk to 10W. Nonetheless, the 
introduction of ultra-high definition (UHD) and other new technologies may increase the 
differential between the most efficient TVs and others in coming years. 


 In-store engagement influenced sales of energy efficient TVs. A comparison of TV 
sales in the Northwest with a similar region without program activity found higher sales 
of qualified TVs in the Northwest. Analysis of a marketing experiment NEEA 
implemented in 2013 confirmed that in-store activities like those NEEA conducted result 
in increased sales of qualified TVs.  


 Inclusion of a second specification tier may allow the Initiative to influence a 
broader portion of the market. Defining two qualification tiers allowed NEEA to 
reward sales of the most efficient TVs on the market, while also ensuring that qualified 
models to be available for retailers to assort at all price levels.  


 NEEA’s advocacy helped drive more stringent ENERGY STAR specifications. 
NEEA has provided consistent and formative feedback on the development of ENERGY 
STAR TV specifications that has helped EPA ensure the specifications are stringent 
enough to push the TV market. 


Conclusions and Recommendations 


Based on the findings of this Market Progress Evaluation Report (MPER), the research team 
draws the following conclusions and recommendations: 


 Conclusion #1: The Initiative influenced the TV market at both the national and regional 
levels.  


 Conclusion #2: Little opportunity remains for NEEA to intervene in the TV market. 


 Recommendation: Future midstream programs should target product categories for 
which energy savings can provide a meaningful, consumer-facing selling point. 


 Recommendation: NEEA should continue to monitor the impact of UHD adoption 
on TV energy use. 
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 Conclusion #3: In-store engagement is a valuable element of mid-stream programs. 


 Recommendation: NEEA should incorporate in-store engagement efforts into future 
mid-stream programs. 


 Conclusion #4: A second specification level can help an Initiative influence all parts of 
the market. 


 Recommendation: Future mid-stream efforts should define multiple specification 
levels for qualified products.  
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1. Introduction  


Consumer electronics efficiency programs are vital to reducing electricity demand. In 2013, 
electronics accounted for about 12% of a typical household’s total electricity use, making them 
as significant an end use category as lighting, appliances, water heating, or air conditioning 
(Fraunhofer 2014). Although these other residential loads have been the subject of energy 
efficiency programs for two decades, consumer electronics have only recently come into view as 
a necessary, but challenging, efficiency target. The number of energy efficiency programs 
targeting consumer electronics, in particular televisions, has increased in recent years, from a 
handful in 2008 to 118 educational, incentive, and marketing programs in 2014 with a total 
budget of around $74 million (ENERGY STAR 2014c). 


Northwest Energy Efficiency Alliance (NEEA) launched its Consumer Electronics Television 
(TV) Initiative (the Initiative) in 2009. NEEA implemented the Initiative in cooperation with a 
group of other efficiency program administrators in the West, which these funders informally 
called the “Business and Consumer Electronics (BCE) Alliance.” Each member of the BCE 
Alliance used the same implementation contractor and implemented the same product 
qualification criteria, but other elements of their implementation differed, including their per-unit 
incentive payments, total incentive payments, and the point-of-purchase (POP) promotional 
materials they placed in participating stores.  


When NEEA launched the TV Initiative, the BCE Alliance consisted of NEEA, Pacific Gas & 
Electric (PG&E), Southern California Edison (SCE), and the Sacramento Municipal Utility 
District (SMUD). In 2010, two additional funding utilities, San Diego Gas & Electric (SDG&E) 
and Nevada Energy joined the BCE Alliance, for a total of six sponsors in California, Nevada, 
and the Pacific Northwest. Membership in the BCE Alliance began decreasing when SDG&E 
and Nevada Energy announced they would not participate in 2013. Membership further 
decreased when PG&E announced they would not participate in 2014. SMUD continued offering 
midstream incentives for TVs through 2014. NEEA moved the Initiative into long-term 
monitoring at the end of 2013, but continued to offer incentives for TVs through its Retail 
Products Portfolio pilot in 2014.  


The BCE Alliance was the largest coordinated energy efficiency program effort to target 
consumer electronics, reaching approximately 15% of the U.S. electricity residential end-use 
customers at its height of utility participation (EIA 2013). Figure 1 provides a timeline of each 
program administrator’s entry and exit from the BCE Alliance; the thicknesses of the bars 
represent the proportion of U.S. electric residential customers each organization represented. 
NEEA represented the largest proportion of population in the BCE Alliance (comprising 4.9% of 
U.S. residential electric customers), with PG&E and SCE each representing about 4% of U.S. 
residential electric customers. 







 


 


Figure 1. BCE Alliance and Consumer Electronics Initiative Timeline, 2008 to 2014 


 


1.1. Initiative Design and Influence 


The Initiative employed a “midstream” approach in which television retailers were the program 
participants. The terms “midstream” or “upstream” are used to describe an efficiency program 
design that targets a product’s supply chain rather than the end user. Although the terms are often 
used interchangeably, “upstream” typically refers to manufacturers or component suppliers and 
“midstream” to retailers or distributors. 


The initiative employed two major methods to influence sales of qualified televisions: corporate 
retailer engagement and incentives, and regional in-store activities. At the corporate level, the 
Initiative engaged with retailers to establish and maintain relationships with corporate staff, 
provide energy-related information, and offer per-unit incentives for sales of qualified 
televisions. The Initiative expected these activities to motivate retailers to include more energy 
efficient televisions in their assortments (the number and type of televisions a retailer makes 
available in its stores or online) than they would without the Initiative. Because large national 
retailers like those participating in the Initiative typically make assortment decisions at a national 
level, any influence the Initiative had on assortment would likely influence TV sales across the 
U.S.  


The incentive amounts NEEA offered retailers for sales of qualified TVs varied somewhat from 
year-to-year over the course of the TV Initiative. However, because members of the BCE 
Alliance collaborated to define consistent specification levels, the total amount of incentives 
participating retailers stood to receive from assorting and selling qualified TVs varied more 
substantially over time as program administrators joined, and then left, the alliance.   


The Initiative also affected television sales regionally, primarily by engaging in in-store 
activities. These in-store activities included placing POP materials on display models of qualified 
TVs in participating stores (Figure 2 is an example of the Initiative’s POP), playing a 
promotional video on display TVs in participating stores, and training sales associates. NEEA 
also carried out marketing campaigns to promote qualified TVs during the course of the 
Initiative.  







 


 


Figure 2. Examples point of purchase signs  


   


1.2. Stakeholders and Activities 


In addition to NEEA, two organizations played key roles in the implementation of the TV 
Initiative: Navitas Partners, and Energy Solutions. Navitas managed the Initiative’s relationships 
with retailers and manufacturers and served as the Initiative’s point of contact for these industry 
actors. Energy Solutions served as the Initiative’s data management contractor, receiving 
retailers’ monthly submissions of sales data, determining which models qualified for incentives, 
and reporting the quantity of qualified sales at each retailer to NEEA. Table 2 shows the 
Initiative’s seven key activities and the stakeholders that contribute to them. 


Table 2. Initiative Activities and Stakeholders Involved, 2013 


 Stakeholder (s) and their Roles 


NEEA 
Navitas 
Partners 


Energy 
Solutions 


Activity Funder Implementer 
Data 


Manager 


Develop and manage relationships with retailers and manufacturers X X  


Place Initiative point-of-purchase materials at participating retail stores X X  


Pay incentives to retailers X  X 


Collect, manage, analyze and report on television sales data  X X 


Participate in industry discussions regarding the energy efficiency of 
televisions 


X  X 


Establish annual Initiative specification levels and incentive amounts X X X 


Market energy efficient televisions to end users X   


In order to cover the largest possible proportion of the TV market in the Northwest, the Initiative 
sought to partner with large, chain retailers. In 2013, the Initiative’s retailer participants 
consisted of six national chains and one buying group that supplies TVs to smaller, independent 
retailers.   







 


 


Table 3 lists the Initiative’s retailer participants. 
  







 


 


Table 3. 2013 Initiative Participants in NEEA Territory  


Store/Chain Name Number of Participating Stores 


Best Buy 39 


Costco 50 


Sam’s Club 6 


Sears Holdings Corp. 114 


 Sears 72 


 Kmart 42 


Target 65 


Walmart 106 


Nationwide 15 


Fry’s 2 


Total 397 


1.3. Research Objectives 


The current evaluation sought to measure the influence of NEEA’s efforts in transforming the 
consumer television market via the Initiative activities in both 2012 and 2013. Prior evaluations 
(MPERs 1-3) found mixed results regarding program effects. For example, while Market 
Progress Evaluation Report (MPER) #1 did not find evidence of any program effects, in both 
MPER #2 and #3 Research Into Action found evidence of Initiative influence on assortment of 
qualified televisions, and sales of qualified televisions. Previous MPERs, however, were unable 
to reliably quantify these impacts due to the complex and proprietary nature of the assortment 
decision-making process employed by retailers and manufacturers. The experience of the 
previous MPERs is consistent with the experience of other mid-stream BCE program 
evaluations, which have attempted to quantify assortment and have generated estimates that are 
widely divergent, often controversial, and of limited reliability.  


This evaluation sought to catalog both the Initiative’s regional influence, including local, in-store 
activities that can be directly measured and quantified, and its national influence, including 
Initiative influence on corporate-level retailer behavior. 
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2. Evaluation Activities 


Three data collection activities informed the evaluation: in-depth interviews, quantitative 
analyses of television sales data (both data retailers reported to the Initiative and data NEEA 
purchased from NPD Group, Inc. (NPD), a market research provider), and a review of Initiative 
documents. A summary of the activities appears below. The appendices contain additional 
details, including the interview guides. 


 In-depth Interviews. Semi-structured phone interviews with electronics industry market 
players, including retail merchants, retail sustainability executives, U.S. Environmental 
Protection Agency’s (EPA) ENERGY STAR® staff, and Initiative staff. 


 Quantitative Analysis. Review and analysis of retailer-supplied sales data. Review and 
analysis of NPD sales data comparing NEEA territory sales data to retailer sales data 
from a comparable geographic region in the US. 


 Initiative Document Review. Review of Initiative documents including Initiative logic 
model, Alliance Cost Effectiveness (ACE) Model, and planning documents. Review of 
publicly available ENERGY STAR and market research documents. 


2.1. In-depth Interviews 


In-depth interviews were an important data collection activity for this MPER. These interviews 
provided a primary source of data on Initiative influence on national level retailer behavior. In 
order to ensure that these interviews provided the most complete sense of the market possible, 
Research Into Action and Apex Analytics (the research team) interviewed a diverse population 
with varying perspectives on the Initiative, including individuals in different positions within 
retail organizations and staff from all five major retail chains. Table 4 lists the number of in-
depth interviewees by population and position.  


Table 4. In-Depth Interviewees 


Interviewee Type Completion Goal Completed Interviews 


Participating retailers 5 5 


ENERGY STAR Program Manager 1 1 


NEEA and Implementation Contractor Staff 2 4 


Total 11 12 


The evaluation team conducted the majority of the in-depth interviews by telephone. With 
respondents’ permission, interviewers recorded the interviews and used the recordings to 
supplement notes taken during the interview. Due to the difficulty in reaching retailer merchants, 
who are often protected from program evaluation activities, the evaluation team also sent an 
online survey to retailer merchants. The evaluation team used Dedoose, qualitative analysis 
software, to organize and analyze data from all interviews and surveys. The evaluation team also 
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analyzed interview data from MPERs #2 and 3 to provide an historical perspective to the 
Initiative’s influence on the energy efficient television market. 


2.2. Sales Data Analysis 


The evaluation team analyzed sales data from two sources: Initiative supplied sales data and 
NPD sales data. 


Initiative Supplied Sales Data: The evaluation team performed statistical analyses on television 
sales data collected by the Initiative. Researchers received a database with daily or monthly sales 
by retail chain and store. Researchers worked with Energy Solutions to identify qualified 
television models, distinguish online from in-store sales, and gather assortment lists for each year 
of the Initiative. Researchers cleaned the sales database, used descriptive statistics to explain 
current market conditions, and conducted statistical analyses to explore the presence of, and 
attempt to quantify, Initiative influence on television sales. Statistical methods researchers 
employed included t-tests and analyses of variance (ANOVAs), multiple regression models, and 
multi-level regression models.  


NPD Sales Data: In order to estimate regional impacts from the Initiative, the research team 
took a market-based approach to estimating program attribution. The evaluation team first 
selected a comparison region to use as a baseline. The comparison region the evaluation team 
selected lacked any program administrator-sponsored activity focused on TVs, but was similar to 
the Northwest in demographic and household makeup. The evaluation team then estimated 
qualified and non-qualified sales in both NEEA territory and the comparison regions, and 
statistically compared the proportion of qualified sales between the two regions (NEEA territory 
and the comparable baseline region).  


2.3. Program Data Review 


The evaluation team conducted a thorough review of Initiative data to address the research 
objectives. These activities included: a systematic review of entries in the Initiative’s Salesforce 
database; an examination of public comments submitted in response to proposed ENERGY 
STAR specifications; and a comparison of findings from previous MPERs (1-3) with data 
collected for the current evaluation. 
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3. Findings 


This chapter presents findings from the research activities conducted for this MPER. It begins 
with a characterization of the TV market, focused on the impact of new technologies currently 
entering the market, reviews the Initiative’s logic model, elaborates on five key findings drawn 
from a synthesis of the various research activities, and reviews the assumptions of the Initiative’s 
ACE Model.  


3.1. Market Characterization 


TV technologies stabilized somewhat in recent years after a period of rapid change as flat panel 
displays replaced cathode ray tube TVs and light emitting diode (LED) backlighting became 
common in liquid crystal display (LCD) TVs. However, TV manufacturers have been developing 
a range of new technologies, motivated in part by the potential for organic light emitting diode 
(OLED) displays to enter the market on a larger scale.  


OLED displays are an emerging TV display type that has the potential to provide higher quality 
images in thinner form factors than the LED-lit LCD displays that currently dominate the TV 
market. In response to the emergence of OLED displays, as well as other factors, TV 
manufacturers have developed new technologies to improve the performance of their LED LCD 
displays. The most prominent of these new technologies to date is Ultra-High Definition (UHD) 
TVs, also called 4K TVs, which have a vertical resolution of at least 2,160 pixels, double that of 
HD TVs and provide four times as many pixels. 


In order to assist NEEA in monitoring trends in the TV market, this section presents findings 
from a review of TV industry and technology news and market research reports related to the 
adoption of UHD and other new TV technologies and the implications of those technologies for 
TV energy use. 


3.1.1. Market Characteristics 


 Overall LCD TV shipment forecasts are rising. LCD TVs experienced slight gains in 
global shipments in 2013, and an accelerated increase in shipments in 2014. While 
shipments increased globally, North America was one of the regions with the most 
substantial gains (DisplaySearch 2014b). Due to this growth, industry analysts increased 
global shipment forecasts for LCD TVs in the coming years. Industry sources expect 
continued growth in unit shipments of about 7% in 2014 and similar growth in 2015 
(DisplaySearch 2014b).  


 While UHD TVs currently hold a small share of the market, shipments grew 
steadily in 2014 and analysts expect them to continue to rise. In 2014, UHD TVs 
experienced steady growth and their share of the LCD TV market has been increasing. 
The UHD TV market share increased at least one percentage point each month between 
February and May 2014 (see Figure 3) (Hong 2014b). In mid-2014, UHD TVs accounted 







 


 


for 5% of LCD TVs globally, up from 2% in September 2013 (Hong 2014b). Industry 
sources have raised their estimates for future UHD shipments in the United States and 
worldwide. In the United States, IHS has raised its UHD shipment forecasts from 2.1 
million units to 3.6 million in 2017 and predicts 4.6 million units shipped in 2018. 
Analysts predict this will account for 13% of total US LCD TV shipments in 2018 (IHS 
Technology 2013). 


Figure 3. UHD TV Percentage Share of Total LCD TV Market (Share Based on Shipments) 


 
Source: IHS Technology 2014 


 Decreased cost and high demand for large TVs contribute to rising UHD TV market 
share predictions. Industry sources report that consumer demand for larger screen sizes 
has resulted in greater demand for UHD TVs because improved resolutions are most 
noticeable on larger screens (IHS Technology 2013). UHD TV costs have also decreased. 
Analysts estimated that in 2013, UHD TVs cost on average from four to eight times the 
cost of other HD LCD TVs. Analysts expect this price differential to decrease, estimating 
that UHD TVs will cost approximately 2.6 times as much as other HD LCD TVs by 2018 
(Bergman 2013). A decrease in forecasted shipping prices also contributes to growth 
forecasts (Gonzalez-Thayer 2013). 


 The availability of UHD content is likely to increase, and content availability will be 
an important factor in UHD adoption. TV manufacturers and content providers have 
formed a partnership called the UHD Alliance to create standards for content and 
delivery (Kastrenakes 2015). An initial concern about UHD TVs was that there would be 
too little content to persuade consumers to upgrade their TVs to UHD (Lendino 2014). 
The UHD Alliance hopes to ensure there is content, and to set standards, define 
terminology and design delivery of UHD content, in order to establish a “healthy UHD 
ecosystem” (Kastrenakes 2015). 
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3.1.2. Technology Trends 


 While OLED TV technology may provide better image quality than UHD LCD TVs, 
OLED TVs have been slow to enter the market. Product reviewers have reported that 
OLED TVs provide a more realistic image, with more vibrant colors and greater depth, 
but growth in the OLED market has been slower than expected (Morrison 2012). As a 
relatively new display technology, OLED TVs require a distinct manufacturing process, 
which is not as mature as the process for manufacturing LCD displays (Morrison 2013). 
In particular, manufacturers have faced challenges in manufacturing larger display sizes 
(Consumer Report News 2013). Both Samsung and LG released OLED models in the 
past few years, but only LG released updated OLED TVs for 2015, and plans to release 
an UHD OLED model (Morrison 2014). Samsung has indicated that it intends to continue 
to pursue OLED technology (Wheatley 2015). OLED TVs are expected to become 
increasingly available and prices are expected to decline, but at a much slower rate than 
UHD TVs (Consumer Report News 2013). 


 Delays in the release of OLED TVs have allowed UHD LCD TVs to gain market 
share (Gonzalez-Thayer 2013). UHD LCD TVs have been able to come on the market 
more quickly than OLED TVs because manufacturers can produce them on the same 
production lines as standard LCD TVs and offer them at lower cost than OLED TVs 
(Consumer Report News 2013). 


 Industry sources expect significant growth in UHD TVs with quantum dot 
technology in the next few years, boosting the UHD market further. In response to 
the development of OLED technology, LCD TV manufacturers are turning their efforts 
towards quantum dot technology (DisplaySearch 2015). By placing a film of quantum 
dots (made up of semiconductor nanocrystals) between the LED backlight and the LCD 
display panel, TV manufacturers can improve the quality of the light entering the LCD 
panel (Jukic 2015). As a result, TVs with quantum dot technology can provide more 
“lifelike” color and improved contrast (Morrison 2013). UHD TVs with quantum dot 
technology are expected to become available in 2015 and begin with 1.3 million 
shipments worldwide. This is expected to grow to 18.7 million shipments in 2018 
(DisplaySearch 2015). 


3.1.3. Energy Use Implications 


 UHD TVs use notably more energy than standard HD TVs. The increase in resolution 
required for UHD TVs increases their energy use compared to similar models with HD 
resolution (Enervee 2014). The UHD TV models listed in the TV dataset EPA used to 
develop the most recent ENERGY STAR specification (Version 7.0) used, on average, 
more than three times the on mode power of HD TVs in the same size categories (see 
Table 5).  







 


 


Table 5. Comparison of On Mode Power Draw between HD and UHD LCD TVs 


Screen Size 
Category (In) 


Count of Models Average On Mode Power Draw (W)1 


HD2 UHD HD UHD 


40 227 3 47 149 


50 190 24 69 234 


60 89 9 79 270 


70 27 12 96 346 


 Source: ENERGY STAR (September 2, 2014). TV Specification Version 7.0, Draft 2 EPA Dataset. Received 
from https://www.energystar.gov/sites/default/files/Draft2V7_TVs_EPADataset_0.xls  


1 On mode power in default mode as shipped.  
2 Models with 1080p native vertical resolution.  


The ENERGY STAR Version 7.0 specification, which takes effect on October 30, 2015, 
provides an on mode power allowance for UHD TVs that is 50% greater than the on mode power 
allowance for other types of TVs (ENERGY STAR 2014a). Nonetheless, in comments on the 
specification, one manufacturer stated that this requirement would be difficult to meet. 
According to this manufacturer, UHD TVs typically use “twice as much power” as similar non-
UHD TVs, and, while this manufacturer expects efficiency improvements, they do not expect the 
differential between the two to fall even to 50% (ENERGY STAR 2014b). 


 The energy use implications of other emerging TV technologies are not clear. As 
noted above, analysts expect the prevalence of TVs with quantum dot technology to 
increase. Some manufacturers claim that quantum dots could make TVs more efficient by 
providing increased brightness for the same power, but energy usage data on TV models 
with quantum dot technology is not yet publicly available. The energy use of OLED TVs 
relative to LCD TVs is also unclear. While some sources predict OLED TVs will use less 
energy than LCD TVs because they do not require a backlight, the little data currently 
available does not support this claim. The ENERGY STAR dataset included two HD 
OLED TVs, both in the 50 inch size group and both with 3D capability. These models 
drew an average of 88W of on mode power in their default mode as shipped, compared to 
60W for 50 inch HD LCD TVs with 3D capability (Morrison 2015; Matheson 2015; 
ENERGY STAR 2014d). 


3.2. Logic Model Review 


At the end of 2013, NEEA transitioned the TV Initiative to Long-Term Monitoring and Tracking 
(LTMT). This transition follows NEEA’s assessment that the market has transformed to the point 
that active intervention is no longer necessary to drive adoption of efficient TVs. In LTMT, 
NEEA will continue to monitor the TV market to identify any technological or market 
developments that could reverse recent efficiency gains and might justify future intervention. 
NEEA will also continue to participate in the process of setting efficiency standards for TVs, 







 


 


both through voluntary initiatives like ENERGY STAR and mandatory standards like those that 
recently took effect in Oregon.1 In LTMT, the Initiative will no longer take actions to directly 
influence market actors, like paying retailers incentives and maintaining in-store marketing 
efforts. 


Because it is no longer actively intervening in the market, a transition to LTMT implies a shift in 
an Initiative’s activities. In reviewing the logic model for this MPER, Research Into Action 
sought to ensure that the model accurately reflects the TV Initiative’s activities under LTMT. 
The logic model the evaluation team reviewed reflected some activities the Initiative undertook 
prior to its transition to LTMT, which will no longer be performed. For example, under LTMT, 
the Initiative will not establish annual specifications and incentive amounts or engage with 
retailers to present the program. The logic model review largely focuses on removing activities 
the Initiative is no longer conducting as well as their associated outputs and outcomes from the 
logic model and updating those activities the Initiative will continue to conduct.  


Figure 4 shows the logic model displayed in the Transition Complete Milestone Document and 
Figure 5 shows the updated logic model based on the review for this MPER. Appendix G 
provides additional detail and rationale for each recommended change. 


 


                                                 
1  Along with California and Connecticut, Oregon recently established energy efficiency standards for TVs. 


Oregon standards came into effect at the beginning of 2014 and largely parallels the ENERGY STAR Version 
4.0 TV specification. (The Appliance Standards Awareness Project) 
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Figure 4. TV Initiative Logic Model from June 30, 2014 Transition Complete Milestone Document  
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Figure 5. Revised Logic Model 
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3.3. Initiative Influence and Key Changes in Market 


This section presents five overarching findings related to the Initiative’s influence on the TV 
market that the research team has identified. Each key finding draws on analysis conducted for 
multiple evaluation activities, including the analyses of retailer-reported sales data, NPD market 
data for the Northwest and a comparison region, in-depth interviews, and reviews of Initiative 
and industry documents. 


3.3.1. Key Finding #1: The Initiative’s influence on retailers was strongest early in its 
implementation 


The Initiative’s activities sought to influence the TV market at both the national and regional 
levels since the initiative’s inception in 2009. By offering incentives for sales of qualified TVs, 
the Initiative sought to motivate retailers to increase the proportion of efficient TVs in their 
assortment. The Initiative also anticipated that retailers’ increased demand for efficient TVs 
would motivate manufacturers to increase the efficiency of the TVs they design. To the extent 
the Initiative achieved these goals, it would have an influence on the TV market nationally since 
large chain retailers make their assortment decisions at a national level, and manufacturers 
design models for national or international markets.2  


The Initiative also carried out activities designed to have a regional influence. Most prominently, 
these activities included in-store engagement efforts, including tags identifying qualified TVs, a 
video promoting qualified TVs that played on the display TVs in participating stores, and 
information on the Initiative that field services staff would deliver during regular store visits. 
Data collected for this MPER and past MPERs indicate that the Initiative influenced retailers at 
both a national and a regional level, but the incremental gains in efficiency the Initiative has 
brought about each year have likely declined as the TV market has evolved since 2011.  


                                                 
2  TV Initiative MPERs #1 and #2 confirmed that these decisions are made at a national level. 
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3.3.1.1. National Level Influence 


Retail TV merchants and sustainability staff have consistently reported that the Initiative’s 
incentives were one of many elements they consider in their assortment decisions and that 
incentives could motivate them to assort a more efficient TV over a less efficient one that was 
similar in other ways. For example, in an interview for this MPER, one retail TV merchant said 
the incentive would factor into an assortment decision “if it was a tiebreaker-type situation. 
There are a lot of feature sets to consider…if all else was equal, then yes, [the incentives] would 
be a consideration.” A sustainability executive at another retailer explained that, by influencing 
the profitability of a particular model, Initiative incentives might motivate merchants to “assort it 
more prominently.” These statements are consistent with retailers’ statements in interviews for 
past MPERs regarding the role of the Initiative in their assortment decisions: 


 “If a manufacturer says our [model] doesn’t meet [the Initiative specification], and 
another vendor has the latest certification, it influences us. It’s not a check-off on a sheet 
where we won’t buy without it.”  


 “Probably the consumer would feel, as we do, that if it’s a toss-up between two products, 
we’re going to go the direction of the more energy efficient product.”  


 “If [the merchants] could look at three televisions and all things are equal between 
them…but maybe one is more energy efficient, maybe we assort that one over the less 
efficient one.”  


 “[Merchants] want to be made aware of what products meet what energy efficiency 
standards when they look and bring products into the assortment. That doesn’t mean that 
energy efficiency is the number one or the driving factor on what makes it into the 
assortment, but it does mean that it’s a consideration.” 


Nonetheless, interviews for this MPER begin to show a shift away from consideration of 
Initiative incentives in TV assortment decisions for some retailers. Merchants from two retailers 
stated that they did not consider Initiative incentives in their 2013 assortment decisions. A 
merchant from a third retailer stated that, while they were new to the position and had not been 
involved in assortment decisions under the Initiative, regional programs would be unlikely to 
cover enough of the market to influence national assortment decisions.  


A review of interview findings from past MPERs provides additional context to this shift in 
attitudes, suggesting that the Initiative had the greatest influence on retailers’ TV assortments 
early in its implementation. In a 2012 interview conducted for MPER #2, one retail TV merchant 
said “The lineup of TVs that we sell has already evolved into one that is very energy 
efficient…When we started the program years ago, we did make buying decisions based on the 
qualifications of the most efficient products – limiting plasmas and choosing plasmas that are 
more efficient than others. We have already evolved the lineup to reflect that.” Another retailer 
similarly noted that when the TV Initiative launched, program incentives were “at the height of 
their value for program participants. It was a significant economic driver for both retailers and 
manufacturers.” 
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3.3.1.2. Regional-Level Influence 


Like its influence on national assortment decisions, the influence of the Initiative’s regional 
efforts appear to have been strongest earlier in its implementation. A comparison of TV sales 
data between the NEEA region and a demographically similar area without programs seeking to 
increase sales of efficient TVs found that, in 2012, sales of efficient TVs in the Northwest were 
between 6% and 8% greater than in the comparison region. In 2013, the regional lift in sales 
between the Northwest and the comparison region decreased to between 2% and 3%.  


Because retailers do not vary their assortments by region, this decrease in Initiative influence 
likely does not directly reflect changes in the Initiative’s influence on assortment decisions. 
Instead, it is more likely to reflect shifts in both NEEA’s and retailers’ efforts to promote 
efficient TVs. As noted in Key Finding #3, the Initiative’s in-store outreach efforts had an effect 
on sales of qualified TVs, and the Initiative’s regional influence would reflect any decrease in 
those efforts in 2013 relative to 2012. Mystery shopping visits conducted for MPER #3 also 
found that retail sales associates were significantly less likely to mention energy efficiency 
unprompted when discussing TVs with customers in 2013 than they were in 2012.  


3.3.1.3. Reasons for Decreased Engagement 


Interview findings suggest three factors that probably contributed to retailers’ reduced 
engagement later in the Initiative: staff turnover among retail merchants, decreases in the 
proportion of the market covered by incentive programs, and changes in the TV market.  


Staff Turnover 


Merchants at four retailers stated they had come to their positions after their companies began 
participating in the Initiative, with one reporting they had been in the position less than one year. 
These merchants may be less engaged with the program than those that were involved in their 
organization’s initial decision to participate. For example, one merchant said “It might have been 
different when the program first started, [now my role is] managing the contract each year when 
the program changes and then providing the data; that’s about all the involvement I have.” 
Sustainability staff at the fifth retailer stated that staff turnover in the consumer electronics 
business unit had made it difficult to retain TV merchants’ attention to the Initiative. 


The Salesforce database the Initiative implementer used to track its contact with retailers further 
suggests that retail staff involved in the Initiative in earlier years had more in-depth contact with 
the Initiative than those involved later. As Figure 6 shows, the number of email conversations 
tracked in the database rose quickly through 2010 and 2011, peaking at 394 conversations 
tracked in 2011. In 2012, the number of email conversations tracked in the database fell by more 
than 75% and continued to decline through 2013. 
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Figure 6. Email Conversations Tracked in Implementer’s Salesforce Database over Course of TV Initiative 


Source: Initiative Implementer’s Salesforce Database 


Decreases in Market Coverage by Mid-Stream Programs 


Collaboration with other program administrators was an important element of NEEA’s strategy 
in the TV Initiative. In addition to streamlining the participation process for retailers who would 
otherwise have had to manage relationships with multiple efficiency programs, collaboration 
increased the proportion of a participating retailer’s market in which they could earn incentives 
for sales of qualified TVs.  


During our in-depth interviews, retailers reported that both of these benefits were important to 
the success of the Initiative. According to one TV merchant, incentives like those the Initiative 
offered would be “meaningful, especially if a program could capture a greater amount of the 
country, so it’s not that I’d have to work with 50 different programs and trying to track each one 
and put it together; consolidation would make things easier.” This merchant later said, “If the 
program was national, then I’d look to assort the majority of my [TV models] under this 
program. When these programs are regional, it doesn’t add up to a large enough savings to make 
me switch [TV models] nationally.” A sustainability executive at another retailer expressed a 
similar opinion in an interview for MPER #2, noting that it had become more difficult to capture 
merchants’ attention because incentive levels had decreased. 


Through 2012, NEEA implemented the TV Initiative as part of the BCE Alliance, in partnership 
with all three of California’s investor-owned electric utilities, as well as the SMUD and NV 
Energy. Together, the California and Nevada utilities and the four Northwest states NEEA serves 
comprise 15% of U.S. residential electric customers. At the end of 2012 however, SDG&E, SCE, 
and NV Energy stopped offering midstream incentives for efficient TVs. Without those utilities, 
in 2013 the BCE Alliance’s coverage decreased to 9% of residential electric customers in the 
U.S.     
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Changes in the TV Market 


In interviews for both the current and past MPERs, retailers described considerations related to 
anticipated consumer demand as central to their assortment decision making. According to one 
TV merchant, “Usually our assortment is all based on customer demand…what are the customers 
looking for, what are they asking for, and what are they buying? Let’s go get more of that. It all 
stems around the customer reaction or feedback that we get.” While other retailers reported that 
considerations like supply chain stability and profit margins also factored into their assortment 
decisions, all stated that they sought to assort models that would generate strong consumer 
demand. In a 2012 interview, one retailer said, merchants “are trying to predict what TVs 
customers are going to want to buy, and they are trying to predict that half a year before those 
TVs even get into the store.” 


Retailers reported that energy efficiency has the potential to build consumer demand for a 
particular TV model, if that model’s efficiency sets it apart from other options. According to one 
retailer, “Energy efficiency could [differentiate one TV from another] if we could communicate 
to the consumer, with this TV you will save X dollars and it’s meaningful to them relative to the 
price point of the TV.”   


However, as described in Key Finding #2, over the course of the Initiative, TV energy use 
decreased and the difference between the average energy use of the most efficient and the least 
efficient models sold narrowed. Retailers reported that these changes made energy efficiency less 
effective as a differentiating factor in motivating customers to choose particular TV models. In 
an interview conducted in 2013 for MPER #3, one retailer stated that promoting energy efficient 
TVs is, “kind of a tough proposition because the main gains in energy consumption have been 
realized with the industry shifting to LCD TVs.” This retailer noted that consumers could see 
from the Energy Guide label that TVs use relatively little energy and the difference in energy 
costs between efficient and inefficient models is relatively small.  


As energy efficiency became less of a differentiator for TVs, merchants’ perceptions of the value 
of a qualified TV over a non-qualified TV likely decreased, altering their assessment of the value 
proposition the Initiative offered. With a difference in energy use that the retailers viewed as less 
meaningful to the consumer, a TV’s efficiency level was less important in meeting the 
merchants’ goal of assorting models consumers would demand. One TV merchant interviewed 
for the current MPER said, “At the end of the day, the consumer is the final decision maker. If 
they continue to purchase, it becomes more relevant for us.”  


Initiative incentives continued to increase the potential profit margins retailers could earn from 
sales of qualified models, and for some retailers profit margins weigh more heavily in the 
assortment decision than others. For example, in an interview for the current MPER, one retailer 
said, “If the customer says they want it, we will buy it. It’s not like we will buy one item because 
the margin is better. We will buy because the customer will want it.” 
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3.3.2. Key Finding #2: The differential between the most efficient TVs and the rest of the 
market has diminished, but new technologies may alter the landscape 


Over the course of the Initiative, TVs have become notably more efficient, and the gap between 
the most efficient models and the rest of the market has decreased. Sales data retailers reported to 
the Initiative show that across all TV sizes, on-mode power use shrunk each year between 2011 
and 2014. These reductions are most pronounced among larger models, which have grown in 
popularity. By 2014, almost all (99%) of TVs sold used 100 watts or less in on-mode. As TVs 
have become more efficient, the difference in average energy use between TVs that qualified for 
the TV Initiative and those that did not has decreased (Figure 7). In 2011, qualified TV models 
were rated at an average of 67 watts while non-qualified models averaged 113 watts (an average 
difference of 46 watts). This gap shrunk over the next three years to an average difference of 10 
watts in 2014, despite a more stringent 2014 specification relative to previous years (discussed 
further in Key Finding #4, below).  


Figure 7. Change in Average On-Mode Power, by Qualification Status 


 


Source: Retailer-reported sales data 


This reduction in the difference in energy use between qualified and non-qualified models 
largely reflects increases in efficiency among non-qualified models. While non-qualified models 
dramatically dropped in average on mode power use over the four incentive periods studied, 
average qualified model power use changed less in the last three incentive periods.  


This decrease in TV energy consumption is largely a result of the growing prevalence of LED-
backlit LCD TVs in the market, which ENERGY STAR has called “the most energy efficient 
combination of backlighting and panel technology today.”3 LED-backlit TVs made up a small 


                                                 
3  ENERGY STAR. Television Buying Guidance. Retrieved from: https://www.energystar.gov/products/certified-
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fraction of the market when the Initiative began in 2009. By 2012, they represented a majority of 
the TVs available, and by 2014, sales data retailers reported to the Initiative suggest that more 
than 80% of the TVs sold in the Northwest were LED-backlit LCDs.4  


While the difference in energy use between efficient TVs and others has decreased in the past 
few years, new technologies entering the market may increase the energy consumption of some 
models. UHD TVs, in particular, appear likely to continue to gain market share, and, because 
they use more energy than HD models, to increase overall TV energy use. It is possible that the 
adoption of other emerging TV technologies, like OLED displays and quantum dot technologies 
could offset the increases in TV energy use likely to result from a growing prevalence of UHD 
TVs. However, it is not yet clear to what extent, if at all, these technologies will reduce TV 
energy use.  


3.3.3. Key Finding #3: In-store engagement influenced sales of energy efficient TVs 


As described in Key Finding #1, the Initiative had an influence on sales of energy efficient TVs 
in the Northwest beyond any influence that resulted from changes in retailers’ assortments at the 
national level. As the results of the experiment NEEA implemented in 2013 to test the influence 
of video wall promotions and sales associate training demonstrate, these in-store engagement 
efforts were a key element of the Initiative’s regional influence.5   


Stores at which the Initiative’s field services staff provided enhanced training to sales associates 
or stores that played the Initiative’s video on their TV display walls sold about 3.5% more 
qualified televisions than stores that did not receive either of these interventions. The two 
interventions in combination had a larger effect, resulting in a nearly 5% increase in the 
proportion of qualified sales (Table 6). Because the effect of the combined video wall and 
enhanced training was less than the sum of the two effects individually, the experiment’s 
outcome suggests that the two interventions acted in similar ways to influence sales of efficient 
TVs, although implementing them together magnified their effect over the effect of either 
individually.   


Table 6. Intervention Effects on Proportion of Qualified Sales 


Intervention Effect on Proportion of Qualified Sales 


Video Wall + Enhanced Training +4.6% 


Enhanced Training Only +3.5% 


Video Wall Only +3.4% 


While these findings are consistent with those of prior MPERs, NEEA’s use of a designed 
experiment allows the research team to more confidently isolate the influence of NEEA’s 
interventions from other factors influencing the TV market. In MPER #2, the evaluation team 


                                                 
4  Ibid. 
5  See Appendix C for more on this experiment.  
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identified a 3% increase in sales of top-tier qualified TVs at one major retail chain associated 
with the promotional video. MPER #3 found a 2.6% increase in sales of qualified TVs in 
October 2012, when the Initiative video played, relative to September 2012, when the video did 
not play. This influence varied by chain, and may have reflected other promotional activities the 
Initiative undertook in October 2012. The experimental design NEEA used to implement its in-
store engagement activities in 2013 enabled the research team to isolate the effects of each 
intervention and identify those effects consistently across retail chains.  


Retailers value the Initiative’s in-store activities and are unlikely to conduct similar efforts to 
promote efficient TVs on their own. According to one retailer, “We see [field services] as a 
really significant practice to the long-term success of any program. The more education and 
awareness that we can make [energy efficiency] top of mind with sales associates, the more they 
will make it top of mind for their customer base.”  


Interview findings suggest it is unlikely Initiative incentives would motivate retailers to feature a 
qualified TV over a less efficient model in their marketing. According to sustainability staff at 
one retailer, TV merchants “are dealing with millions of dollars for a weekend advertising 
promotion. We have not had great success breaking through that, making energy efficiency a 
decision tool for them to do short term marketing efforts.” This retailer went on to note that their 
weekly newspaper inserts do not vary regionally, and so are unlikely to reflect regional 
efficiency programs.    


3.3.4. Key Finding #4: Inclusion of a second specification tier allowed the Initiative to 
influence a broader portion the market 


Throughout the TV Initiative’s implementation from 2009 to 2013, NEEA defined two 
qualification levels each year. The more stringent (first tier) qualification level offered higher 
incentives for sales of the most efficient TVs on the market and sought to drive retailers and 
manufacturers to increase TV efficiency. The second tier qualification level offered lower 
incentives for sales of TVs that met a less stringent standard, which nonetheless exceeded 
ENERGY STAR requirements. The Initiative typically stepped up its qualification levels each 
year, making one year’s first tier qualification level the second tier level the next year. In 2014, 
NEEA began offering incentives at only one specification level: the ENERGY STAR Most 
Efficient (2014) designation. 6 As the TV Initiative’s top-tier specification had in previous years, 
this specification recognized a relatively small set of the most efficient TVs on the market. 


A comparison of retailer-reported sales data from 2014 with previous years suggests four 
benefits the TV Initiative may have gained from offering a less stringent qualification tier: a 
higher volume of qualified sales, availability of qualified models at a wider range of price points, 
an opportunity to engage a broader range of retailers, and greater predictability in incentive 
levels for retailers and manufacturers.  


                                                 
6  This change was part of NEEA’s transition from the TV Initiative, which entered long term monitoring and 


tracking at the end of 2013, to the RPP pilot, which launched in 2014. 
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3.3.4.1. Volume of Qualified Sales 


In 2014, the proportion of participating retailers’ assortments and sales of qualified TVs 
decreased sharply relative to their levels in 2013 (Figure 8), and the shift to a single qualification 
level was likely a contributing factor in this decrease.7  


Figure 8. Proportion of Qualified TVs on Display and Sold 


 
Source: TV sales data participating retailers reported to the Initiative. 


* Proportion of qualified TVs on display is calculated by dividing the number of qualified unique models sold 
in a given year (across all retailers) by the number of all unique models sold. 


If NEEA had continued to use a two tiered incentive level approach in 2014, sales data suggest 
the proportion of qualified TVs sold would have more closely resembled previous years. 
Assuming NEEA continued its practice of stepping up specification levels (with the top 
qualification level from 2013 – ENERGY STAR Most Efficient 2013 – as a second tier), 
qualified TVs overall would have made up 17% of reported sales (Figure 9).   


                                                 
7  Other factors that may have contributed to the decrease in sales and assortment of qualified models include 


manufacturers’ delays in submitting models for certification under ENERGY STAR Version 6.0, the inclusion 
of TVs in a similar, but separate initiative Retail Products Portfolio (RPP) as well as delays related to the 
administrative shift from the TV Initiative to RPP.  
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Figure 9. Proportion of Reported TV Sales by Incentive Tier 


  
Source: Retailer-reported sales data 


* Theoretical second tier based on previous year’s top tier. These models did not earn incentives in 2014.  


The inclusion of Most Efficient 2013 as a second incentive tier would have nearly tripled the 
overall proportion of TV sales that qualified for Initiative incentives from 6% under a single tier 
to 17% if a second tier were included. Nonetheless, inclusion of a second tier would not have 
brought 2014 qualified TV sales to a level equivalent to previous years. To some extent this may 
reflect the influence of the Initiative; the inclusion of Most Efficient 2013 as a second tier in 
2014 may have further increased sales of these models as the incentives may have motivated 
retailers to assort and promote more qualified models.  


The timing of the specification change and availability of qualified models is likely another 
factor influencing the lower qualified sales in 2014. While RPP began using Most Efficient 2014 
as its qualification level in January 2014, an analysis of the ENERGY STAR qualified products 
list suggests that nearly three-fourths (73%) of the qualified models available in 2014 entered the 
market after April 1. Thus, there were few qualified models available to retailers and 
consequently few qualified sales prior to April 2014. This seasonality of the TV market 
motivated the Initiative’s decision to change qualification criteria for the 2013 incentive period 
as of April 1, 2013.  


While qualified TVs would have made up a larger proportion of all TV sales if the Initiative had 
included a second, lower specification level, it is important to set that specification at a level that 
drives the market. If either a very large proportion or a very small proportion of models qualify 
for incentives, there will be fewer situations in which retail merchants and consumers have an 
opportunity to choose between a qualified and a non-qualified model. As a result, there would be 
less opportunity for the Initiative to influence the market. As discussed below, maintaining an 
effective balance of qualified products can be important in providing an efficient option for all 
TV purchases and engaging all types of retailers.  
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3.3.4.2. Availability across Price Points  


TVs meeting the ENERGY STAR Most Efficient designation are likely to be higher-end models. 
According to one retailer in a 2013 interview, “Most Efficient has been challenging to attract a 
large mass of customers to. It’s the upper crust of the category, so price points are higher.” This 
retailer went on to note that there were not Most Efficient products in all price categories.  


An analysis of price data for Most Efficient 2014 models supports this retailer’s assertion.8 A 
majority of the small and mid-sized (50 inches and below) Most Efficient 2014 TVs that 
participating retailers carried were among the most expensive TVs in their size category (Figure 
10). Large TVs meeting the Most Efficient 2014 designation were distributed more evenly across 
the range of prices for TVs within their size category, but these large TVs are notably more 
expensive than small and mid-size models. On average, 55-inch TVs (average price: $1,145) 
were nearly twice as expensive as 50-inch models (average price: $641). In 2014, models 50 
inches and smaller made up 78% of the TV sales retailers reported to NEEA.  


Figure 10. Distribution of Most Efficient 2014 TVs by Price Segment 


 
 Source: Price data for Most Efficient models from participating retailer websites; comparison price data from 


Best Buy website as of October 22, 2014. See Footnote 8 on p. 23 for a more detailed description of these 
data sources. 


Models were grouped into quartiles by price within each size category (32”, 40”, 47”, 50”, 55”, 60”, and 
65”), and the counts per quartile were then aggregated to obtain overall proportions for TVs 50” and below 
and TVs larger than 50”.  


                                                 
8  The evaluation team was able to gather price data on 46 of the 50 Most Efficient 2014 models that participating 


retailers sold in 2014. In collecting these data, we prioritized long term average price data listed on 
www.camelbuy.com and www.camelcamelcamel.com and prices listed on archived versions of retailer webpages 
from 2014. When necessary, we also used current price data or referred to listed “regular prices” for discounted 
models. The evaluation team collected comparison price data from an archived version of Best Buy’s website 
from October 22, 2014. The comparison dataset includes the top 10-15 models with prices listed in each size 
category, sorted by top selling models.    
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The prevalence of high priced models among ENERGY STAR Most Efficient TVs may have 
reduced some retailers’ likelihood of assorting these models. One retailer noted that his company 
requires products to meet sales volume thresholds in order to remain in the assortment, and 
higher-end models typically achieve lower sales volumes. Another retailer stated they would be 
unlikely to assort very high-end TVs “because that’s not who [our company’s] consumer is. The 
consumer who is going to [a specialty retailer] is looking for those TVs.” Data on retailers’ 
assortments from 2014 are consistent with these statements. Retailers focused on offering lower-
cost models, particularly Kmart and Target, offered few, if any, Most Efficient 2014 TVs (Figure 
11).  


Figure 11. 2013 and 2014 Assortment of Qualified Models by Tier  


 


Source: Retailer-reported sales data 


3.3.4.3. Predictability of Incentive Levels 


Setting two specification levels each year and stepping up incentive levels by making the 
previous year’s high tier specification the current year’s low tier, as NEEA did from 2011 to 
2013, allowed retailers to predict the coming year’s specification, at least for the low tier.9 
Providing this advance knowledge was important in creating the potential for the Initiative to 


                                                 
9  Because the ENERGY STAR Version 6.0 specification, which took effect in June 2013, calculated the 


maximum allowable on-mode power use differently from the prior specification (Version 5.3), the Initiative’s 
low-tier qualification level for 2013 (ENERGY STAR Version 6 + 20%) is not precisely the same as its high 
tier qualification level for 2012 (ENERGY STAR Version 5 + 35%). Nonetheless, the two specifications arrive 
at very similar energy use requirements. As of April 28, 2015, the Version 6.0 ENERGY STAR Qualified 
Products List for TVs contained 800 models that met either the V5+35% or the V6+20% specification. Of 
those, 89% met both specifications, and the rest were roughly evenly divided with 5% meeting only the 
V5+35% specification and 6% meeting only the V6+20% specification.   
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influence TV design by motivating retailers to ask manufacturers to increase the efficiency of 
their TVs. Historically, the Initiative informed retailers of the coming year’s specifications prior 
to the retailers’ meetings with manufacturers in the fall. The TV models manufacturers presented 
to retail merchants in the fall were in a pre-production phase, with design substantially complete.  


Because TV designs are largely complete in the fall, multiple retailers stated they would be 
unlikely to request that manufacturers increase the efficiency of their TV models during the 
assortment planning process. Instead, one retailer stated that merchants request specific attributes 
for the following year’s TV models in meetings with manufacturers in the spring – a year before 
those models were available on the sales floor. According to this retailer, “If there is any desire 
for a specific utility to affect assortment decisions for TVs, the program measures will need to be 
determined almost one year in advance. This would allow a merchant to take into account the 
additional profitability and bring alternate products into their assortment.” Defining two 
incentive tiers and stepping up their stringency from one year to the next could provide retailers 
with enough advance knowledge of Initiative specifications that they could incorporate those 
specifications into these early discussions with manufacturers. 


3.3.5. Key Finding #5: NEEA’s advocacy helped drive more stringent ENERGY STAR 
specifications.  


NEEA has provided ENERGY STAR with consistent and formative feedback during the 
development of their TV specifications that has helped ENERGY STAR ensure their 
specifications are stringent enough to push the TV market. This section describes insights into 
both the influence NEEA has had on recent revisions of the ENERGY STAR specification for 
TVs and the conditions under which efficiency advocates like NEEA can have the greatest 
influence on ENERGY STAR specifications.  


3.3.5.1. Influence on Recent ENERGY STAR Specifications 


EPA ENERGY STAR staff have consistently reported that NEEA’s involvement in the 
specification revision process has helped to maintain the stringency of ENERGY STAR TV 
specifications. According to EPA staff, NEEA’s advocacy has been valuable in countering 
comments by industry stakeholders seeking specifications that are more lenient. One EPA staff 
member said, “We go out with a tight proposal with very strict requirements because the TV 
market moves so quickly. NEEA is one of the stakeholders that support that. Not all of our 
stakeholders support that; manufacturers definitely don’t support that.” 


NEEA’s comments to EPA in the Version 7.0 TV specification revision process, which took 
place in 2014, demonstrate the type of advocacy the ENERGY STAR staff member described. 
NEEA and other efficiency advocates argued for more stringent on-mode and standby-active 
mode power consumption requirements. For example, in comments regarding TV on-mode 
power requirements, NEEA proposed that the target proportion of models on the market that 
meet ENERGY STAR’s proposed specification (pass rate) should be 10%, whereas some 
manufacturers supported a 20% pass rate. Based in part on these comments, EPA adopted 
compromise standards that would capture approximately 16% of the TV models on the market. 
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EPA also maintained a 3W limit for energy use in standby active low mode, which NEEA and 
other efficiency advocates supported but some manufacturers opposed.  


In the Version 7.0 revision process, NEEA also supported EPA’s efforts to incorporate UHD 
TVs in the ENERGY STAR specification. An EPA staff member stated that this effort has 
played an important role in reducing the energy consumption of UHD TVs as they enter the 
market. According to this staff member, “If ENERGY STAR had not stepped in; I think it would 
have taken a lot longer to bring down the energy consumption of 4K. I think in this case, we 
really did get ahead of the market.” This staff member expects UHD TVs to enter the market at 
efficiency levels equivalent to HD TVs under the Version 6 specification, while HD TVs will 
become between 20 and 30% more efficient.10  


In addition to supporting efforts to incorporate UHD TVs in the ENERY STAR specification, 
NEEA also helped push to make standards for UHD TVs more stringent. The ENERGY STAR 
staff member stated that the support EPA receives from efficiency organizations such as NEEA 
has been important in establishing stringent standards for UHD TVs, saying, “We knew this 
would be a stretch for manufacturers. We had an 11% pass rate within the 4K models, so it was 
really important to have the voice of the efficiency community supporting us in that and 
providing corroborating data – doing the analysis to make sure we were in a good place.”  


3.3.5.2. Conditions for Greatest Influence 


Analysis of NEEA’s comments and other program data reveals two conditions under which 
NEEA can have a particularly strong influence on the market through involvement in the 
ENERGY STAR specification revision process. First, NEEA’s efforts are likely to result in 
greater overall energy savings when the energy use of a large number of qualified models is very 
close to the minimum ENERGY STAR requirements. Assuming manufacturers would continue 
to design these models to meet the ENERGY STAR specification, a slight increase in the 
stringency of the specification could account for a large reduction in energy use in the region. 


To illustrate the influence an increase in the stringency of the ENERGY STAR specification 
could have on TV energy use in the Northwest, the research team calculated how many TV 
models sold in 2013 would have been affected by relatively small increases in the stringency of 
the ENERGY STAR specification. Based on participating retailers’ sales data from 2013, an 
increase in the stringency of the ENERGY STAR specification by 5% would have affected 56 
TV models. Assuming manufacturers redesigned those models to meet increased efficiency 
specifications, the approximately 44,000 units of those models sold in NEEA territory in 2013 
would have saved approximately 98,000 kWh (Table 7). This example illustrates the potential 
impact increases in the stringency of an ENERGY STAR specification could have, particularly 
on models with energy use values close to the minimum ENERGY STAR specification.  


                                                 
10  The research team does not have the data to confirm these estimates 
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Table 7. Modeled Influence of Increased Energy Star Specification Stringency on TV Energy Use, Based on 
2013 Regional TV Sales 


2013 Initiative Sales Data Increase in Stringency of On-Mode Requirement By: 


1% 5% 


Models Affected 8 56 


Unit Sales Affected 11,781 43,965 


Total Annual Energy Usage of Affected Units* 725,026 kWh 3,656,975 kWh 


Annual Energy Savings 1,584 kWh 98,163 kWh 


* Annual energy usage calculations assume no change in sleep mode power use, and assume TVs are in on-
mode for 5.2 hours per day, consistent with NEEA’s ACE Model assumptions.  


The second condition under which NEEA’s involvement in specification development could 
have a particularly strong influence on the market is during periods of rapidly changing market 
conditions. When the market changes rapidly, there is more variance in energy use between older 
and newer models. NEEA’s efforts to ensure that EPA uses only the most current data to 
determine the proportion of models on the market that meet its proposed specification (the pass 
rate) can be important and help keep the specifications more stringent.  


By 2013, year over year changes in TV energy use had slowed, limiting the influence of 
excluding older models from the database. In the ENERGY STAR Version 7.0 revision process, 
NEEA was the only stakeholder to suggest that EPA exclude models that entered the market 
before April 2013 from its dataset, a suggestion EPA incorporated into its analyses in later drafts. 
In the context of the Version 7.0 TV specification revision, this suggestion had a limited impact; 
there were relatively few models in the original EPA dataset that entered the market before April 
2013, and there was relatively little difference in energy use between models entering the market 
before April 2013 and those entering the market later. Nonetheless, in a more rapidly changing 
market, ensuring that only the most recent models are part of the EPA dataset could play a larger 
role in supporting a more stringent specification. 


To illustrate NEEA’s potential impact on a changing market, the research team analyzed a 
dataset made up of models listed on final ENERGY STAR Version 5.3 TV Qualified Products 
List that entered the market between April 2011 and May 2013. This dataset yields a pass rate of 
71% for the Version 6.0 specification. A hypothetical dataset made up only of newer models – 
those entering the market between April 2012 and May 2013 – yields a pass rate of 82%. The 
difference between these two pass rates is functionally equivalent to increasing the stringency of 
the specification by 5%. Thus, in a market with more variance than the 2013 market, ensuring 
only the newest models are included in the database to calculate pass rates could have a 
substantial impact on the stringency of ENERGY STAR specifications.  


3.4. Review of ACE Model Assumptions 


This section summarizes the review of Alliance Cost Effectiveness (ACE) Model Assumptions. 
The review focuses on the following three key points: 


 What is the current installed base (stock) of televisions? 
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 How is the installed base (stock) of televisions changing? 


 Are the assumptions of the model correct? 


For a more detailed review of the ACE Model assumptions, see Appendix E. 


3.4.1. Current Installed Base Estimates 


Two assumptions inform NEEA’s estimate of the current installed base of TVs in the Northwest: 
the number of televisions per household, and the number of households with a television. This 
section reviews each of these assumptions.   


3.4.1.1. Televisions per Household 


We recommend using an estimate of an average of 2.1 televisions per household based on data 
from the Residential Building Stock Assessment (RBSA).11 Of all available estimates of the 
number of TVs per household, the RBSA is the most directly focused on the Northwest. RBSA 
data are also largely consistent with estimates from other regions conducted over the past five 
years. As RBSA data become less current, NEEA should monitor the findings of other studies 
that consider whether a TV is plugged in to identify any consistent trends or major changes in the 
proportion of households with TVs. It may also be beneficial to consider differentiating by 
household type in calculations based on TVs per household.   


3.4.1.2. Households with Televisions 


Multiple studies have found that the proportion of households with TVs has remained relatively 
high and relatively constant over the past few years, with estimates typically between 96% and 
98%.12 In calculating the installed base of televisions, it is important for NEEA to consider 
whether its estimate of the average number of televisions per household includes households 
without televisions. If these households are included in the averages, NEEA should base its 
installed base calculations on the total number of households in the Northwest. According to 
American Community Survey one-year estimates, in 2013 there were 5,163,133 occupied 
housing units in NEEA’s four-state region (United States Census Bureau/American FactFinder 
2013). 


                                                 
11  The 2.1 TVs per household figure reflects a weighted average of the number of TVs per household reported for 


each of the housing types included in the RBSA (Ecotope 2011).  
12  All studies cited in Fraunhofer USA Center for Sustainable Energy Systems. “Energy Consumption of 


Consumer Electronics in U.S. Homes in 2013: Final Report to the Consumer Electronics Association (CEA).” 
June 2014. 
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3.4.2. Annual Growth of the Installed Base 


The ACE Model’s estimate of growth in the installed base is based on assumptions about 
changes to the two key variables that feed the estimate of the size of the current installed base: 
growth in housing stock and number of TVs per household. 


Growth in housing stock has been minimal, and varied nationally and regionally over the past 
few years. However, population growth has been consistent, with about a 1% annual increase in 
the Northwest each year from 2011 to 2013 (see Table 8). This is consistent with NEEA’s 
estimated annualized percent growth of 1.03% over the long term. Due to the complicated nature 
of forecasting housing stock, we recommend using population growth estimates for calculations 
estimating the growth in the housing stock, as they are a reasonably good proxy variable.  


Table 8. Household Growth  


Year 


National Northwest 


Housing 
Stock  


(in 
Millions 


Growth 
in 


Housing 
Stock 


Population 
(in 


millions) 


Growth in 
population 


Housing 
Stock  


(in 
Millions 


Growth 
in 


Housing 
Stock 


Population 
(in 


millions) 


Growth in 
population 


2013 116 .28% 316.1 .72% 5.2 .34% 13.4 .99% 


2012 116 .85% 313.9 .74% 5.1 .23% 13.3 .94% 


2011 115 .37% 311.6 .73% 5.2 -.77% 13.1 .99% 


Source: United States Census Bureau. Annual Estimates of the Resident Population and American Community 
Survey (ACS) 


The average number of televisions per household appears to have remained stable in recent 
years. As a result, changes in population are likely the primary contributor to changes in the 
installed base.  


3.4.3. TV Market Forecasts 


The TV Initiative ACE Model assumes a two percent decrease in TV sales annually for 2014-
2015, followed by one percent year-over-year growth in total TV sales for 2016-2020. Publicly 
available market research reports are not sufficiently complete nor targeted to justify changing 
these assumptions, but new technologies are likely to enter the TV market in the coming years 
that may impact sales growth. Thus, NEEA should continue to monitor trends in TV sales and 
adjust assumptions accordingly.   


3.4.4. Other Key Assumptions 


Research Into Action reviewed other assumptions important to NEEA’s estimation of energy 
savings from adoption of efficient TVs. 
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3.4.4.1. Replacement Cycle 


NEEA’s assumption of a 7-year measure life for TVs likely remains valid, although NEEA 
should monitor changes in measure life as TV technologies shift. NPD DisplaySearch conducts 
an annual survey of people who have purchased TVs, in part to determine typical replacement 
cycles. While previous surveys had shown the TV replacement cycle decreasing, the most recent 
survey showed a somewhat longer replacement cycle, of approximately 8 years (NPD Group 
2014). The DisplaySearch study also found that the average age of TVs in homes gradually 
increased from 2012 to 2014 to just over 5 years (NPD Group 2014).  


3.4.4.2. TV Usage 


Existing studies do not suggest a compelling reason for NEEA to change its assumption that TVs 
spend an average of 5.2 hours in on-mode each day. RBSA estimates of average number of hours 
TVs were on per day ranged from 5.4 hours to 6.8 hours in 2011, depending on housing type. 
This is in line with 2014 Nielsen estimates of 5.5 hours on per day, but slightly higher than the 
average hours on per day estimate from the Fraunhofer CE Usage Survey, which estimated an 
average of 4.4 hours on per day (Nielsen 2014; Fraunhofer 2013). 


3.4.4.3. Proportion of Sales to Commercial End Use 


NEEA discounts its Northwest TV sales estimates by 11% to account for TV sales for 
commercial end use. As discussed in the ACE Model review conducted for TV Initiative MPER 
#2, market research data may be able to distinguish between TV sales through retail channels and 
sales to large commercial customers. However, for TVs sold at retail, market researchers and 
retailers themselves cannot distinguish between those bought for residential as opposed to 
commercial use. Thus, we were unable to find data against which to evaluate this assumption.  
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4. Conclusions and Recommendations 


The research team draws the following conclusions based on the findings of this MPER: 


4.1. Conclusion #1: The Initiative influenced the TV market at both the 
national and regional levels.  


NEEA’s TV Initiative included both national and regional components: it sought to influence 
retailers’ assortment decisions and manufacturers’ design choices at a national level, and 
increase sales of qualified TVs through in-store engagement at a regional level. In-depth 
interview findings with TV merchants at participating retailers for this and previous MPERs 
provide qualitative evidence that the Initiative’s incentives had an effect on TV assortments. 
Assortment decisions are extremely complex and incorporate a large number of factors; 
nonetheless, retailers have consistently reported that the Initiative’s incentives were one of the 
elements they considered. The Initiative’s incentives had the potential to motivate retailers to 
assort a qualified TV over a less efficient model that was similar in other ways. However, 
retailers were unable to provide quantitative estimates of the Initiative’s influence on their TV 
assortments. 


As discussed further below, the Initiative also helped to increase sales of efficient TVs in the 
Northwest region. Both comparison region analysis and analysis of NEEA’s 2013 marketing 
experiment provide quantitative estimates of the effect NEEA’s regional engagement efforts 
have had on the TV market.  


Finally, through involvement in the specification development process, NEEA contributed to a 
more stringent ENERGY STAR standard for televisions. As one of the few stakeholders 
advocating for energy efficiency, NEEA played a key role in countering manufacturers’ 
arguments for more lenient specifications. Data suggests that NEEA provided consistent and 
formative feedback during the development of ENERGY STAR TV specifications that helped 
ensure specifications remained stringent enough to push the TV market forward. 


4.2. Conclusion #2: Little opportunity remains for NEEA to intervene in 
the TV market. 


Since the Initiative began, the TV market has transformed such that energy efficiency is now 
standard among new TVs. Average energy use has fallen for TVs across all size categories, and 
the difference in energy use between Initiative-qualified models and other models has decreased. 
Even in 2014, when Initiative specifications were particularly stringent, the difference in average 
energy consumption between qualified models and non-qualified models fell to 10W. In contrast, 
in 2011, the average difference was 46W.  


As the difference in energy use between qualified TVs and non-qualified TVs has fallen, the 
Initiative’s ability to influence retailers to assort and sell TVs that are more qualified has also 
waned. Retail merchants seek to select models for which there will be strong consumer demand. 
The Initiative could leverage this motivation when the difference in energy use provided a 
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compelling reason for consumers to select a qualified model over one that did not meet the 
Initiative’s specifications. At a regional level, larger differences in energy use also allowed sales 
associates to more effectively use energy efficiency as a selling point for qualified models. 


UHD TVs and other new technologies entering the market may begin to widen the gap between 
the most efficient TVs and the rest of the market in the coming years. UHD TVs use 
considerably more energy than HD models, and analysts expect their market share to more than 
double from 5% in 2014 to 13% in 2018. Other new technologies like quantum dot and OLED 
may also affect TV energy use. However, these are both relatively new technologies, and it is 
still premature to draw conclusions about their likely future impact on the TV market. 


4.2.1. Recommendations 


 Future midstream programs should target product categories for which energy 
savings can provide a meaningful, consumer-facing selling point. In these categories, 
assorting qualified products is likely to appeal to merchants both as a factor that could 
drive demand and because of the incentive’s potential to increase profit margins. In-store 
engagement efforts are also likely to be more effective for these products.  


 NEEA should continue to monitor the impact of UHD adoption on TV energy use. 
Future opportunities to intervene in the TV market may arise if a significant energy use 
differential emerges between the most and least efficient UHD TVs as they gain a larger 
share of the market.  


4.3. Conclusion #3: In-store engagement is a valuable element of mid-
stream programs. 


The lift in sales of qualified TVs in the Northwest relative to a demographically similar region 
without TV program activity is likely a result of NEEA’s regional efforts – primarily carried out 
in participating stores – to promote Initiative-qualified TVs. Results of the marketing experiment 
NEEA ran in 2013 further support this conclusion. Both in-store videos and enhanced training of 
sales associates significantly increased sales of qualified TVs, and the combined effect of the two 
interventions was greater than the effect of either individually. Retailers also valued the 
Initiative’s in-store efforts. They are unlikely to carry out similar promotions on their own given 
the national nature of their promotional efforts and the large dollar amounts manufacturers offer 
to promote their products.  


An additional benefit of in-store engagement efforts is their evaluability. This evaluation, like 
previous MPERs, was unable to quantify the Initiative’s influence on retailers through national 
level assortment decisions or on manufacturers’ TV designs. In contrast, this is the third MPER 
that has successfully quantified influence from the Initiative’s in-store engagement efforts. While 
this regional influence does not capture the Initiative’s full influence in the market, it is valuable 
to quantify some concrete changes resulting from the Initiative. 
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4.3.1. Recommendation 


 NEEA should incorporate in-store engagement efforts into future mid-stream 
programs. As the TV Initiative’s experience has shown, activities targeting both 
shoppers and retail sales associates can significantly increase sales of qualified models. 
These efforts also provide an opportunity to quantify Initiative influence when it may not 
be possible to do so for other Initiative activities.    


4.4. Conclusion #4: A second specification level can help influence a 
broader swath of the market. 


Setting stringent specifications rewards retailers for assorting and selling the most efficient TVs 
available, but specifications that are too stringent risk losing the opportunity to influence the low 
end of the market. In 2014, when NEEA adopted a single, stringent qualification level for TVs, a 
majority of the qualified TVs smaller than 55 inches that retailers offered were among the most 
expensive models in their size categories. Some retailers targeting more budget-conscious 
customers assorted few, if any, qualified models. As a result, NEEA likely missed an opportunity 
to encourage these retailers to assort and sell the most efficient TV models at the price levels the 
retailers carried. A second, lower specification level provides an opportunity to promote these 
less expensive models while still encouraging assortment of the most efficient options. 


Establishing two specification levels and resetting one year’s high level to the next year’s low 
level also increased the predictability of specification levels for market actors. This was 
particularly important in the Initiative’s efforts to influence TV design, since manufacturers 
design their TV models approximately a year before those models enter the market. Knowing 
that the current year’s high tier specification would become the next year’s low tier allowed 
manufacturers to incorporate that specification into their product design process. Incorporating 
the Initiative’s specification into the design of the upcoming year’s models may no longer have 
been possible when the Initiative formally announced its specifications in the fall. This type of 
advanced notice of specification levels may be beneficial in other product categories in which 
there is a lead-time between product design and the time products reach the market. Increased 
predictability may also help retailers incorporate Initiative incentives into their planning and 
sales forecasts. 


In setting specification levels, it is important for mid-stream programs to achieve a balance that 
drives the market. Retail TV merchants stated that Initiative incentives acted as a tiebreaker in 
their decisions between similar models. Ideally, the Initiative would establish specification levels 
in a way that increases the likelihood that the incentive levels will be in a position to influence 
these decisions. If too many models, too few models, or an insufficiently diverse range of models 
meet the specifications, it is less likely that merchants will be in a position to decide between 
similar models that differ in their Initiative qualification. Thus, there will be less opportunity for 
the Initiative to influence assortment decisions. In order to strike this type of a balance, NEEA 
will need to closely monitor the market to track the number and type of products that meet any 
proposed specifications.  
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4.4.1. Recommendation 


 Future mid-stream efforts should define multiple specification levels for qualified 
products. Initiatives should ensure that their specifications cover efficient options at a 
variety of price points and provide predictability to market actors in their specification 
setting. Defining two specification levels – one to recognize the most efficient products 
on the market and another to capture a wider range of efficient options – is an effective 
way to meet these goals.  
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Appendix A. Detailed Methods 


This Appendix reports complete methodological details of the analyses used for Market Progress 
Evaluation Report (MPER) #4.  


A.1. Analysis of Initiative TV Sales Data 


Energy Solutions, the Consumer Electronics Television (TV) Initiative (the Initiative) contractor 
responsible for data management, provided the TV sales data for the stores participating in the 
initiative. The sales data varied by the store’s parent retailer and typically included, for each TV 
sold: model characteristics, date of sale, and place of sale. The data covered TV sales from 
January 2011 through October 2014. Table 9 lists the stores included in the analysis; the 
Evaluation Team only analyzed data from stores that contributed enough data for proper 
statistical analysis. Further, online sales were excluded from the analyses.  


Table 9. Data Quality by Retailer or Buying Group* 


Retailer/ 
Buying Group 


Years Full Category  
(includes non-qualified models) 


Sales Time Period 


Costco 2011-2014 Yes Daily 


Kmart 2011-2014 Yes Daily 


Sam’s Club 2011-2014 Yes Monthly 


Sears 2011-2014 Yes Daily 


Target 2012-2014 Yes Daily 


Walmart 2011-2014 Yes Monthly 


* Five participating retailers did not contribute enough sales data to justify their inclusion and were thus 
excluded from the analyses. 


Incentive qualification specifications changed each “incentive period,” with qualification 
requirements becoming increasingly stringent (in terms of minimum energy efficiency) with 
each subsequent incentive period. Incentive periods did not always correspond to the calendar 
year. Accordingly, unless explicitly stated otherwise, reported results represent changes across 
incentive periods. Table 10 exhibits the program years, the time periods in which they took 
place, and the tier specifications associated with each. 
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Table 10. Initiative TV Specifications, 2011-2014 


Incentive 
period 


Period Specification 


High Tier Low Tier 


2011 January 1, 2011 – December 31, 2011 ENERGY STAR v5 + 20% ENERGY STAR v5 


2012 January 1, 2012 – March 31, 2013 ENERGY STAR v5 + 35% ENERGY STAR v5 + 20% 


2013 April 1, 2013 – December 31, 2013 Most Efficient 2013 ENERGY STAR v6 +20% 


2014* January 1, 2014 – December 31, 2014** Most Efficient 2014 [none] 


* 2014 marked the end of the NEEA TV Initiative and the start of the Retail Products Portfolio (RPP) pilot. 
RPP sets only one qualification level, while the Initiative defined two tiers in each year. 


** The research team only had access to TV sales data through October 31, 2014 for this study. 


Energy Solutions uses the ENERGY STAR Qualified Products List (QPL) to retrieve the 
information needed to confirm whether TV models sold by participating retailers qualified for 
the NEEA incentive. If a model does not appear on the QPL, then no qualification calculations 
are performed and the model is determined to be ineligible for incentives.13 The QPL changes 
with each subsequent ENERGY STAR specification version, and includes all models that were 
tested and confirmed to meet the new specification requirements. Thus, in order to be placed on 
the new QPL, manufacturers must retest all TV models offered to ensure their TVs meet the new 
specification.  


Upon the V6.0 effective date (June 1, 2013), the QPL had very few models on it as 
manufacturers were slow to get their products retested to the V6.0 specification. If NEEA had 
switched to using the V6.0 QPL for incentive eligibility determination as of the effective date of 
the new specification, it would have invalidated a large number of models that would otherwise 
qualify once retested. Ultimately, a grace period was granted for the remaining half of 2013, 
where both V5.3 and V6.0 QPLs were valid until the end of 2013. Thus, Energy Solutions was 
able to calculate incentive qualifications for any models that appeared on either QPL during the 
grace period. And then as of January 1, 2014, only the V6.0 QPL was used to calculate and 
confirm incentive qualifications; a date that coincided with the roll out of the new RPP pilot. As 
seen in Figure 12 below, there was a substantial drop in the percent of televisions on display that 
met the ENERGY STAR specification immediately following the end of the V6.0 grace period. 
As 2014 progressed, the percent of televisions on display that met ENERGY STAR 
specifications steadily increased; but as of October 2014, it had still not caught up to pre-V6.0 
levels. 


                                                 
13  Energy Solutions will double check all models with 50 or more submissions to ensure they do not appear on the 


QPL. 
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Figure 12. Percentage of Unique TV Models on Display with ENERGY STAR Specification, by ENERGY 
STAR Specification Version* 


 
* Percentage of unique TV models on display with ENERGY STAR specification is calculated by dividing the 


number of unique ENERGY STAR-qualified models sold in a given month (across all retailers) by the 
number of all unique models sold. 


A.2. Experimental Design Analysis 


A.2.1. Experiment Background 


In 2013, Northwest Energy Efficiency Alliance (NEEA) and Research Into Action worked 
together to design an experiment in which three interventions were deployed at participating 
retail stores with the goal of increasing sales of qualified televisions: 


 Enhanced sales associate training, in which the Initiative’s field staff offered retail sales 
associates a Starbucks gift card to take and discuss a brief quiz on the benefits of 
Initiative-qualified TVs.  


 In-store video wall, in which the retailers agreed to include the Initiative’s 30-second 
promotional video in the loop of video content playing on the TVs on display in their 
stores. The video typically played approximately four times each hour.  


 Enhanced training and the in-store video wall 


The experiment also included a control group that did not receive any of the three interventions. 
Table 11 shows the “2x2” experimental design. Research Into Action randomly assigned 
participating retail stores to one of four groups (Table 11). NEEA implemented the experiment in 
Q3 and Q4 2013. 
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Table 11. Experimental Design – Groups by Intervention Type 


 
Training 


On Off 


Video 


On 
Group 1: 


Video + Training 


Group 2: 


Video 


Off 
Group 3: 


Training 


Group 4: 


Nothing (Control) 


Table 12 lists the retailers included in the analysis and shows the number of stores from each 
retailer included in each study group.14  


Table 12. Number of Retailer’s Stores Included in Each Study Group 


Retailer 


Study Group 


Video Wall Only 
Enhanced Training 


Only Video + Training 
Control Group (No 


Interventions) 


Retailer A 12 13 12 13 


Retailer B 11 10 10 9 


Retailer C 0 0 0 6 


Retailer D 9 12 11 16 


Retailer E 0 0 0 65 


Retailer F 26 26 27 27 


A.2.2. Data Sources 


The Evaluation Team aggregated Energy Solution monthly and daily sales data for individual 
stores from the retailers listed in Table 9 to compute the proportion of television sales that 
qualified under the initiative’s incentive criteria and the proportion of qualified televisions on 
display (or, the assortment) for each store during the study timeframe.15 Further, online sales 
were excluded from the analyses. 


                                                 
14  Target and Sam’s Club stores did not receive the experiment’s interventions, and are thus included only as 


control group stores. Inclusion of these stores increases the sample size of the experiment by nearly one-third, 
increasing the statistical power to detect the experiment’s effect. Analyses indicate that inclusion of Target and 
Sam’s Club stores does not bias the control group for two reasons. First, as described below, the effects of the 
experiment did not differ significantly across retail chains. Second, Target and Sam’s Club are similar to other 
retailers’ control stores in regard to the proportion of their sales that met Initiative qualification criteria.  


15  Proportion of qualified televisions on display was calculated individually for each store by dividing the number 
of qualified unique models sold during the study timeframe by the number of all unique models sold. 
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A.2.3. Quantitative Methods 


The Evaluation Team used multilevel linear modeling (linear mixed modeling) and restricted 
maximum-likelihood estimation-based linear regression to examine the effect of NEEA’s 
experiment (a video wall and/or advanced sales training) on the proportion of television sales 
that qualified under the initiative’s incentive criteria. Throughout all analyses, the Evaluation 
Team treated the intervention (video wall display, advanced sales training, and video wall 
display plus advanced sales training) and control (proportion of assortment that qualified for 
incentives) independent variables as fixed effects, as the study did not aim to generalize beyond 
the interventions used in this study or beyond the assortments represented.16 However, the 
Evaluation Team hypothesized that this intervention’s effect would vary across retailers, and that 
variation in the outcome (the proportion of qualified television sales) would be a nested-function 
of the store’s retailer. For example, while an intervention may have similar effects across Costco 
stores, the same intervention may have a different effect in Walmart stores. To test this 
hypothesis, the Evaluation Team treated the retailer intercept as random (which allows the model 
to factor in inter-retailer variation in the outcome variable). This linear mixed model revealed 
that the effect of the experiment was not retailer-dependent, as demonstrated by an insignificant 
(p = .13) covariance parameter estimate for the random retailer intercept.  


Since the proportion of qualified television sales following the intervention was not a nested-
function of the store’s retailer, subsequent regression techniques did not employ multilevel 
modeling. However, the Evaluation Team retained the restricted maximum-likelihood estimation 
employed in the aforementioned multilevel modeling, as it allows for a more fair comparison 
with the prior multilevel results and is more robust than the ordinary least squares estimation 
method found in a standard linear regression model. 


A.2.4. Detailed Regression Results 


First, the Evaluation Team regressed the experimental intervention variable on the proportion of 
qualified sales. Results from the Type III Tests of Fixed Effects exhibited an insignificant 
(p=.667) bivariate relationship, demonstrating that the interventions alone did not significantly 
explain variation in store-level proportions of qualified sales. However, once store-level 
assortment was controlled for in the model, multivariate regression revealed that the 
interventions did have an overall significant (p<.001) effect on qualified sales.17 Table 13 
exhibits the Estimates of Fixed Effects output, which demonstrates how each specific 
intervention (video wall, training, or video wall plus training) effected qualified sales. As 
demonstrated in the Estimate column in Table 13, training-only and video wall-only 
interventions resulted in approximately 3.5% increases in qualified sales. The two interventions 
in combination (see Group 1) had a larger effect, resulting in a nearly 5% increase in the 
proportion of qualified sales. Because the effect of the combined video wall and enhanced 


                                                 
16  Further, the interventions are inherently fixed effects, as they represent the exhaustive list of possibilities in this 


experiment: either the store had a video wall, advanced sales training, both, or no intervention occurred.  
17  Reported p value is from the Type III Tests of Fixed Effects.  
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training was less than the sum of the two isolated effects, the experiment’s outcome suggests that 
the two interventions interacted with one another. 


Table 13. Detailed Regression Results 


Parameter Estimate Standard 
Error 


Degrees of 
Freedom 


t P Value 95% Confidence Interval 


Lower Bound Upper Bound 


Intercept -.006822 .019344 310 -.353 .725 -.044885 .031241 


Group 1: Video 
Wall + Training 


.046410 .010325 310 4.495 .000 .026095 .066725 


Group 2: Video 
Wall Only 


.034189 .010401 310 3.287 .001 .013723 .054655 


Group 3: Training 
Only 


.035496 .010243 310 3.465 .001 .015341 .055650 


Group 4: Control 
Group (No 
Intervention) 


0b 0 . . . . . 


Store-Level 
Assortment 


1.053712 .048502 310 21.725 .000 .958278 1.149147 


a. Dependent Variable: PropQualSold. 


b. This parameter is set to zero because it is redundant. 
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Appendix B. Detailed Quantitative Findings 


This appendix summarizes findings from quantitative analyses conducted as part of TV Initiative 
MPER #4. These analyses seek to characterize the role of Initiative-qualified TVs in the broader 
TV market and identify the Initiative’s impact on the sales of qualified TVs in NEEA territory.18 
These analyses draw on two data sources: TV sales data that participating retailers provided to 
the Initiative’s data management contractor as part of their participation agreements, and market 
research data on TV shipments to the Northwest and comparison states that NEEA purchased 
from the NPD Group, Inc. (NPD).19  


It is important to recognize that the Initiative may have had an impact on the TV market that a 
geographic comparison cannot capture. Because retailers do not differentiate their TV 
assortments by region, any impact the Initiative had on national assortment would likely affect 
the Northwest and the comparison states equally and thus not be reflected in this analysis. Any 
influence the Initiative had on manufacturers’ TV designs would likewise influence the TV 
market beyond the Northwest and not be reflected a geographic comparison. Nonetheless, a 
geographic comparison of TV sales can demonstrate the effects of regional efforts to promote 
efficient TVs, both on the part of NEEA and participating retailers.  


This appendix begins with findings from analysis of the Initiative sales data, followed by an 
analysis comparing TV sales in the Northwest and a set of comparison states based on NPD data.  


B.1. Initiative TV Sales Data 


This section describes findings from the analysis of TV sales data provided by Energy Solutions, 
the Initiative contractor responsible for data management. The sales data varied by retailer and 
typically included, for each TV sold: model characteristics, date of sale, and place of sale. The 
data covered TV sales from January 2011 through October 2014. Table 14 lists the stores 
included in the analysis; the Evaluation Team only analyzed data from stores that contributed 
enough data to allow for a meaningful statistical analysis.20 Further, online sales were excluded 


                                                 
18  In this section, the term “Initiative-qualified TV” refers to any TV for which a participating retailer could earn 


incentives through the Initiative. Except where otherwise specified, this analysis combines TVs eligible for both 
of the Initiative’s incentive levels in any given year and refers to both as Initiative-qualified TVs. The term 
“non-qualified TV” refers to any TV not eligible for incentives. A TV may have met current ENERGY STAR 
requirements but nonetheless be non-qualified if it did not meet the more stringent criteria NEEA and its partner 
utilities set for incentive qualification. As discussed further in this Appendix, comparison analyses identify 
differences in TV sales resulting from the Initiative’s regional activities, primarily in-store engagement and 
marketing efforts. These analyses do not capture influence the Initiative had on the TV market nationally, 
through changes in TV assortments or product design.      


19  The NPD Group’s 2013 US Tech Geo Level Monthly Retail Store Level Color Television Report for Kansas and 
Virginia. 


20  These analyses exclude five of the Initiative’s retail partners, who together comprise 9% of sales of qualified 
units in the 2011 to 2014 timeframe. Two of these retailers (Brandsource and Vann’s) were excluded because 


Continued… 
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from the analyses. Since no significant differences were found between states, all results are 
reported at the regional level. 21 


Table 14. Retailer Data Included in Analysis of Program Sales Data 


Retailer/Buying Group Years Full Category  
(includes non-qualified models) 


Sales Time Period 


Costco 2011-2014 Yes Daily 


Kmart 2011-2014 Yes Daily 


Sam’s Club 2011-2014 Yes Monthly 


Sears 2011-2014 Yes Daily 


Target 2012-2014 Yes Daily 


Walmart 2011-2014 Yes Monthly 


Incentive qualification specifications changed each incentive period, with qualification 
requirements becoming increasingly stringent (in terms of minimum energy efficiency) with 
each subsequent incentive period. Incentive periods did not always correspond to the calendar 
year. Accordingly, unless explicitly stated otherwise, reported results represent changes across 
incentive periods. Table 15 exhibits the program years, the time periods in which they took 
place, and the tier specifications associated with each. 


Table 15. Initiative TV Specifications, 2011-2014 


Incentive 
period 


Period Specification 


High Tier Low Tier 


2011 January 1, 2011 – December 31, 2011 ENERGY STAR v5 + 20% ENERGY STAR v5 


2012 January 1, 2012 – March 31, 2013 ENERGY STAR v5 + 35% ENERGY STAR v5 + 20% 


2013 April 1, 2013 – December 31, 2013 Most Efficient 2013 ENERGY STAR v6 +20% 


2014* January 1, 2014 – October 31, 2014** Most Efficient 2014 [none] 


* At the beginning of 2014 NEEA transitioned from the TV Initiative to the Retail Products Portfolio (RPP) 
pilot. RPP sets only one qualification level, while the Initiative defined two tiers in each year. 


** Although the program continued for the full year, the research team only had access to TV sales data through 
October 31, 2014 for this study. 


                                                 
the period of their Initiative participation was limited and they had relatively low sales volume, resulting in too 
little data on their performance for a meaningful analysis. Three retailers (Best Buy, Fry’s Electronics, and 
Nationwide) did not report full category sales data, instead submitting data only on sales of models the retailer 
anticipated would qualify for incentives. Without full category sales data, it was not possible to complete a full 
analysis of this retailer’s sales.   


21  Results presented in this report may differ from those presented in previous MPERs. In addition to the process 
findings presented in Appendix F, this review excluded data on returned units, duplicate incentive applications, 
online sales, while including sales from models that did not match to the ENERGY STAR qualified products 
list. 
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There was a positive relationship between the proportion of qualified TVs on display and 
the proportion of qualified TVs sold. And while assortment of qualified TVs decreased 
from 2011 to 2013, sales of qualified TVs reached their highest point in 2013. 


Figure 13 exhibits the relationship between proportion of qualified TVs on display and 
proportion of qualified TVs sold. The linear association shows a positive relationship between 
assortment and sales, suggesting that an increase in the proportion of qualified TVs on display 
leads to an increase in the proportion of qualified TVs sold. Both within and across retailers, the 
proportion of qualified TVs on display and proportion of qualified TVs sold were strongly 
correlated.22 Nonetheless, year over year trends between the two variables were not always 
parallel. For example, despite a decrease in the proportion of qualified units on display, the 
proportion of qualified TVs sold was virtually unchanged from incentive period (IP) 2011 to 
2012. IP 2013 witnessed the greatest proportion of qualified sales (47%) and was the first year in 
the study timeframe where the proportion of qualified sales exceeded the proportion of qualified 
TVs on display.  


Figure 13. Proportion of Qualified TVs on Display and Sold 


 
* Proportion of qualified TVs on display is calculated by dividing the number of qualified unique models sold 


in a given year (across all retailers) by the number of all unique models sold. 


More stringent qualification requirements are likely a primary cause of the sharp decrease 
in assortment and sales of qualified TVs in 2014 relative to 2013.  


While the TV Initiative had defined two qualification levels each year, the RPP pilot paid 
incentives only for TVs meeting the Most Efficient 2014 designation. In 2013, the Initiative 
adopted Most Efficient 2013 as its high qualification tier. Models meeting that designation 
accounted for 13% of TV sales in 2013, but an additional 34% of sales met the Initiative’s lower 
qualification tier (ENERGY STAR Version 6.0 + 20%), for total qualified sales of 47%. Other 


                                                 
22  Kmart slightly deviated from this trend, demonstrating somewhat lower correlations when compared to other 


retailers. 
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factors may also have contributed to the decrease in qualified sales in 2014, including delays in 
manufacturers submitting TV models for testing and inclusion on the ENERGY STAR qualified 
products list, and the transition from the TV Initiative to RPP. Nonetheless, the use of a single, 
stringent qualification criteria likely accounts for much of the decrease in qualified sales.   


Qualified sales drop and then steadily climb in each new incentive period cycle. 


Monthly analysis of the proportion of qualified TV sales demonstrates that incentive periods are 
accompanied by a consistent sales cycle: the proportion of qualified sales in the first month of a 
new incentive period are considerably lower than that of the previous month (from the previous 
incentive period), after which the proportion of qualified sales steadily climbs throughout the 
remainder of the incentive period (Figure 14). 


Figure 14. Monthly Proportion of Qualified TVs on Display and Sold 


 


Most TVs sold in 2013 were in the Initiative specification’s second tier. 


Under the TV Initiative, NEEA specified two efficiency levels each year at which TVs would 
qualify for incentives. NEEA sought to define these levels such that models qualifying under the 
first tier, which were eligible for the highest incentive, represented the most efficient TVs 
available. Requirements to qualify under the second tier were more inclusive, but still typically 
more stringent than ENERGY STAR (Table 15, above, lists tier qualification criteria for 2011-
2014). While the proportion of qualified TV sales was nearly identical in both IP 2011 and IP 
2012, the proportion of first-tier sales (as compared to second-tier sales) nearly doubled in IP 
2012 (Figure 15). And even though a comparably higher proportion of all sales qualified in IP 
2013, the market share of top-tier sales went back down to near IP 2011 levels. The RPP pilot 
began in IP 2014 and had only one qualification level; thus it is not included in Figure 15. 
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Figure 15. Proportion of TVs Sold, by Tier 


 


 


B.1.1. Differences by Retailer 


Costco and Walmart consistently sold the most qualified TVs across the study timeframe. 


A total of 208,391 qualified TVs were sold in IP 2013 (Figure 16).23 Costco and Walmart 
accounted for the bulk of these sales (174,461 qualified units sold, or 84% of all qualified TVs 
sold). The remaining participating retailers (included in this analysis) sold ten percent or less of 
all qualified units. This disparity was heightened in 2014’s RPP pilot, with Costco and Walmart 
accounting for 96% of all qualified sales. Kmart did not stock any qualified units in IP 2014.  


                                                 
23  This number excludes Best Buy’s sales, as Best Buy’s data was too incomplete to include in the analysis. Best 


Buy reported an additional 10,313 qualified sales in IP 2014. 
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Figure 16. Retailer Proportions of All Qualified TVs Sold, by Incentive Period 


 


Even though Costco and Walmart had the highest volume of qualified sales, most of the 
other retailers sold comparable proportions of qualified units.  


Costco and Walmart sold the vast majority of Initiative-qualified TVs, with each selling more 
than three times as many qualified TVs as the retailer with the third-highest qualified sales in 
each of the four years studied (Figure 16). Costco also assorted the largest proportion of qualified 
TVs among the participating retailers, but the difference in assortment was not as stark as the 
difference in sales (Figure 17). While an average of 40% of Costco’s assortment qualified for 
Initiative incentives across the four years, an average of 38% of Sears’ assortment and 34% of 
Sam’s Club’s assortment qualified. Despite its high sales, Walmart ranked fourth among the six 
participating major retailers in the proportion of its assortment that qualified for incentives. 
These findings suggest that the high proportions of all qualified models sold in Costco and 
Walmart stores reflect these retailers’ overall sales volume more than differences in assortment 
across retailers.  
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Figure 17. Proportion of Qualified TVs Sold, by Retailer 


 


Costco, Sears, and Sam’s Club had the highest proportion of top-tier sales. 


Over the four years studied, Costco, Sears, and Sam’s Club sold the largest proportion of top-tier 
TVs (ranging from 18-20%); selling top-tier units at about twice the rate of Kmart, Target, and 
Walmart (Figure 18). Additional analysis of sales across all retailers revealed that the proportion 
of qualified sales strongly correlated with proportion of top tier sales (r = .94), demonstrating 
that retailers that sold a high proportion of qualified TVs overall tended to sell a high proportion 
of top tier units. 
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Figure 18. Proportion of Top-Tier TVs Sold, by Retailer 


 


B.1.2. Energy Use of TVs Sold 


Large TVs, which use more energy, have become increasingly popular. 


While large TVs (with diagonal screen sizes of 56 inches or more) were only one percent of all 
TVs sold and seven percent of all TVs on display in IP 2011, large TVs accounted for over one-
tenth of sales and nearly one-fifth of all units on display by IP 2014. Further analysis 
demonstrates that screen size is positively correlated with on-mode power use (r = .56); 
confirming that larger TVs use more power. 
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Figure 19. Proportion of Large TVs on Display and Sold  


 


On-mode power in watts decreased across all TV screen sizes from IP 2011 to IP 2014. 


On-mode power use dropped dramatically in all screen sizes across the study timeframe, with 
TVs larger than 30 inches cutting their on-mode power wattage nearly in half relative to 2011 
levels by IP 2014 (Figure 20). While reductions in on-mode power use were quite dramatic 
among 31 inch and larger models, 30 inch and smaller models exhibited smaller on-mode power 
decreases across the study timeframe. In IP 2014, 99% of all TVs sold used 100 watts or less 
while on. 


Figure 20. Average On-Mode Power, by Screen Size 
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Irrespective of screen size, on-mode power use of assorted TVs steadily decreased in each 
successive incentive period (Figure 21). This boxplot shows both a decrease in typical on-mode 
power each year (the median and mean are lower each year), as well as a shrinking of the range 
of on-mode power each year (the size of the shaded boxes and “T” bars are smaller each year).  


Figure 21. Distribution of On-Mode Power* 


 
* The boxplot provides a visual representation of on-mode power usage for TVs sold from 2011 to 2014. The 


“box” (the light and darker grey shaded areas) show the typical on-mode power usage of the data (the middle 
50%, with the change-over between dark and grey shaded areas representing the median on-mode power 
consumption per year, and the red line representing the mean). The “T” bars stemming from the shaded box 
represent the valid range of on-mode power for each year. 


Average on mode power for qualified TVs barely decreased from IP 2012 to IP 2014, while 
the gap between qualified and non-qualified models in on mode power usage became 
smaller. 


In IP 2011, qualified TV models were rated at an average of 67 watts while non-qualified models 
averaged 113 watts (demonstrating an average difference of 46 watts). However, this gap shrunk 
over the course of the study timeframe (with an average difference of 10 watts in IP 2014); while 
non-qualified models dramatically dropped in average on mode power use over the four 
incentive periods studied, average qualified model power use changed little in the last three 
incentive periods (Figure 22). 
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Figure 22. Change in Average On-Mode Power, by Qualification Status 


 


The proportion of TVs sold with automatic brightness control functionality dropped over 
the study timeframe, but remained constant from IP 2013 to IP 2014. The percent of units 
sold with these controls enabled by default also dropped, but has begun bouncing back as 
of IP 2014. 


Of the 60% of TV sales in the dataset with auto brightness control (ABC) data, about 60% of all 
unique TV models in the study timeframe had ABC.24 From 2011 to 2013 the percent of TVs 
sold with ABC that had the feature enabled by default declined from 99% to 81%, but then 
bounced back to 89% in 2014. Similarly, the percent of TVs sold with ABC functionality 
declined from 2011 to 2013, but stopped dropping after 2013. 


                                                 
24  Since ABC data was only available for models that matched the ENERGY STAR list, it is likely that reported 


ABC rates are inaccurate. Thus, if ABC is more prevalent among ENERGY STAR models, then reported ABC 
rates are artificially high. Further, 6% of unique models with ABC were missing ABC enabled data. 
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Figure 23. Proportion of TVs Sold with Auto Brightness Control Available and Enabled 


 


B.2. Regional Influence Based on NPD Data 


As has been documented in prior MPER studies, estimating the impacts due to market 
transformation programs is an inherently difficult task, particularly for the NEEA TV Initiative, 
which does not offer direct incentives to end-use customers. In fact, the program is often 
invisible to end-use customers, in that many customers may not even be aware that the program 
exists. In order to quantify the Initiative’s regional influence on TV sales, the Evaluation Team 
utilized a market-based approach consisting of the following steps: 


 Develop and select a comparison region; ultimately selecting Virginia and Kansas  


 Estimate overall NEEA region qualified (and non-qualified) sales 


 Estimate proportional qualified sales differential between NEEA and comparison region 


 Estimate program impacts 


Step 1: Development and Selection of the Comparison Region 


The goal of including a comparison region in this evaluation effort is to represent market 
dynamics and penetration of high-efficiency TVs (sale of NEEA-qualifying ENERGY STAR 
units) in locations our team has identified as similar to the NEEA region (Idaho, Washington, 
Oregon, and Montana), but lack any equivalent program administrator-sponsored activity. The 
comparison area approach also allows for the estimate of sales “lift” from both participating and 
non-participating retailers (i.e., participant and non-participant spillover), thus providing a more 
fully comprehensive analysis of program attribution. 


99% 98%


81%
89%


0%


10%


20%


30%


40%


50%


60%


70%


80%


90%


100%


2011 2012 2013 2014


Percent of TVs with ABC Available Percent of ABC TVs with ABC Enabled







 


 Detailed Quantitative Findings | Page B-13 


In an effort to identify states with a similar demographic and household makeup as the NEEA 
region, data from the 2013 American Community Survey (ACS) were used to construct an index 
of similar states based upon a variety of characteristics. Additionally, data from the 2012 
presidential election was incorporated into the selection to account for state-level partisanship. 
For each measure, states were ranked 1-47 (D.C. included) by comparing NEEA’s value for the 
measure to each individual state’s value (i.e. subtracting the individual state value from the 
NEEA value).25 Rankings were then aggregated across all measures to create a composite score, 
resulting in a final ranking of how comparable each state was to NEEA across all measures. The 
list of variables used to create the composite score are listed in Table 16, and the top 30 states are 
presented in Table 17.  


Table 16. List of Variables Used to Construct the NEEA Comparability Ranking Index 


Home Characteristics Political Partisanship Demographic Characteristics 


Home Ownership % Voted for Obama (2012) Median household income 


Number of Rooms  Median Age 


Year Built  Race 


Median home value ($)  Education 


Primary Heating Fuel  Employment Status 


  Years in Residence 


Table 17. Ranking of Top 30 States to NEEA Based on Full Composite Score 


Ranking State Ranking State Ranking State 


1 Colorado 11 Texas 21 Ohio 


2 Virginia 12 Tennessee 22 Arkansas 


3 North Carolina 13 Alaska 23 Maryland 


4 Kansas 14 Illinois 24 Pennsylvania 


5 Missouri 15 Utah 25 Florida 


6 Wisconsin 16 Delaware 26 South Carolina 


7 Minnesota 17 Indiana 27 Kentucky 


8 Arizona 18 South Dakota 28 Connecticut 


9 Georgia 19 New Mexico 29 New Hampshire 


10 Nebraska 20 Wyoming 30 Massachusetts 


Virginia (rank = 2) and Kansas (rank = 4) were the top ranking states in the index which lacked 
any utility-sponsored energy efficient TV rebate or promotional program.26 


                                                 
25  All variables used in the index construction were based on overall state percentages, allowing for percentages 


between NEEA and a given state to be directly compared.  
26  “DSIRE: Database of State Incentives for Renewables and Efficiency.” November 2014. www.dsireusa.org  
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The Team also used the ACS household data to compare the retailer makeup of the NEEA and 
comparison regions (number of stores normalized per 100,000 households). The two regions 
have very similar representation of Best Buy and Sears, while Costco was underrepresented in 
the comparison region and Wal-Mart and Target were both overrepresented in the comparison 
region (highlighted in boxes in the table below).27 Also included in Table 18 are the total 2012-
2013 qualified sales (based on retailers’ reporting to the Initiative) to demonstrate that over two-
thirds of the qualified sales were derived from Costco and Walmart. 


Table 18. NEEA and Comparison Region Number of Retailer’s per 100,000 Households 


Retailer/Buying Group NEEA Region Stores 
per Household 


Comparison Region Stores 
per Household 


Retailer % of Total 
2012-2013 


Qualified Sales** 


Best Buy 0.66 0.60 20% 


Costco 1.01 0.44 40% 


Sam’s Club 0.12 0.58 2% 


Sears 1.93 1.84 4% 


Target 1.29 1.79 7% 


Walmart 2.07 3.82 27% 


** The retailer sales percent’s reflect the portion of each retailer relative to those retailers listed in this table, 
and do not include the smaller retailers (which as a group represent less than 3% of sales) 


The Team also reviewed Television sales by region (once the NPD Group data became available, 
see Step 2 below for details regarding the NPD Group data) and normalized the sales by the 
number of households in each region. As can be seen in Table 19 below, the comparison region 
showed considerably stronger household TV sales relative to the NEEA region (approximately 
one out of every five households in the NEEA region purchased a new TV relative to one out of 
every three households in the comparison region). It is not clear, nor are there any studies the 
Team has identified that have conclusively shown, if a relationship exists between TV 
purchasing rates and TV efficiency levels. 


Table 19. NEEA and Comparison Region TV Sales per Household 


Retailer/Buying Group NEEA Region TV Sales per 
Household 


Comparison Region TV Sales per 
Household 


TV Sales 0.22 0.33 


                                                 
27  Since Costco is not included in the NPD data, the underrepresentation in the comparison region does not have 


any impact on the quantitative analysis, while the underrepresentation of Walmart in the NEEA region could 
have an impact on the results. Since Walmart shows a lower-than average percentage of qualified unit sales 
relative to the other retailers, the underrepresentation of Walmart stores in the NEEA region could translate into 
a higher attribution ratio than if they were closer to parity. 
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Step 2: Estimate NEEA-Qualified TV Market 


This step provided an estimate for the total number of program qualified units sold across the 
NEEA region (in both partner and non-partner stores). The Evaluation Team utilized two key 
data sources to estimate the overall market for the program-qualified TVs in the NEEA region:  


 NEEA partner sales data. As noted above, Energy Solutions, NEEA’s Implementation 
contractor, collects daily/monthly sales data from the program retail partners. The 
reporting of sales data with the number of qualified and non-qualified units sold by 
month is required to remain a partner in the program.28 


 Qualified and non-qualified state-level annual29 sales data from the NPD Group (NPD). 
NPD collects, aggregates, and maintains a database of sales data from its retailer 
informants (including TV sales). NPD estimates that their data represent approximately 
76% of total national TV retailer unit sales.   


Since neither data source encompasses the entire NEEA region consumer TV retail market, the 
first step for estimating the market share is to establish a more comprehensive and inclusive 
picture of the overall NEEA region qualified TV market. In order to do this, the Team isolated 
unique retailers present in both datasets and identified those retailers present in one dataset but 
absent from the other: Costco, Nationwide, and Fry’s are represented in the NEEA Energy 
Solutions data but are not represented in the NPD data, whereas the NPD data includes a number 
of non-NEEA program retailers present in the NEEA region, including major online electronics 
retailers (Amazon, NewEgg, Adorama), direct manufacturer retailers (Sony, Samsung), and 
others (Ritz, JC Penny, BJs). The Team then created three sub-groups of retailers based on the 
data source: NPD and NEEA Partner retailers (retailers that are NEEA partners and included in 
the NPD dataset), NPD non-NEEA Partner retailers, and NEEA partner retailers that are not in 
the NPD data. These groupings are demonstrated below in Figure 24. 


                                                 
28  Best Buy, however, only provides qualified unit sales and will not share non-qualified unit sales with Energy 


Solutions. In order to estimate Best Buy’s non-qualified unit sales, the Team used the weighted average of a 
composite of other participating retailers qualified to non-qualified unit sales as a proxy. Note, however, that 
Costco and a number of smaller retailers were not included in the composite since Costco had considerably 
higher proportion of qualified sales relative to the other retailers and the smaller retailers deemed less reliable 
per the market characterization analysis above. Note the selection of the composite retailers selected to 
approximate the Best Buy total sales does not impact the number of programmable attributable units, only the 
estimate of total market sales. 


29  Though quarterly or monthly data is available from NPD, the added cost of the data at this resolution exceeded 
the available budget for this task. Furthermore, due to corporate data sharing agreements, NPD was only able to 
provide summary (aggregate) sales data that included total sales by state, screen size, and on-mode power 
consumption. 
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Figure 24. NEEA Region Retailer Representation (and Overlap) within Each Data Source 


 


The team had originally planned on developing and using two indicators: the first is the market 
share of program-qualified units from program partners alone, and the second is the market share 
of program-qualified units across all retailers. The former indicator does not take non-participant 
spillover into account, while the latter estimate does. Because the program could potentially 
impact sales of efficient TVs at non-participating retailers, the Team elected to rely solely on the 
latter approach. The most likely way the program could impact non-partner retailers would be 
through increased demand met by the manufacturers and the advertising and marketing of the 
program. The availability of program incentives could lead manufacturers to promote qualified 
TVs to partner and non-partner retailers, so the non-partner retailers end up assorting the 
efficient TVs manufacturers are promoting.  


Another possible line of influence would be if the Initiative’s marketing activities created 
consumer demand for efficient TVs, and non-partner retailers increased their assortment of 
efficient TVs in response to that demand. The Initiative’s marketing activities were concentrated 
on the partner retailers and were focused on influencing people at the point of purchase. Market 
research for previous MPERs suggests energy efficiency is not typically a primary concern when 
people are deciding what TV to buy. NEEA designed the Initiative’s marketing hoping energy 
efficiency would be a factor that tips the balance when a consumer is choosing between two TVs 
that are equal in other ways. 


To establish the known TV market for the NEEA region, the Team summarized the qualified and 
non-qualified unit sales from the NEEA-based (Energy Solutions) database and the NPD group 


NPD 
Non-Partner 
e.g. 


Amazon 


NewEgg 


NEEA 
Partner    
e.g. 


Costco 


Frys 


Both 
Partner 
e.g.  


Best Buy 


Walmart 


Target 
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database30. Each of the three retailer group totals are displayed below in Table 20. The overall 
NEEA region TV unit sales in 2013 declined slightly relative to 2012 sales (a 3.1% drop in 
sales), though the proportion of qualified sales significantly increased (from 25.7% to 39.2%). 


Table 20. NEEA Region 2012-2013 (Calendar Year) TV Sales by Data Source 


Year Data Source 


NEEA Region 
Non-Qualified 


Sales 


NEEA 
Region 


Low Tier 
Sales 


NEEA 
Region  


High Tier 
Sales 


NEEA 
Region 
Total 
Sales 


NEEA Region 
Qualified 


Proportion 


(A) (B) (C) (D) (B+C) / D 


2012 


NPD and NEEA Partner  520,983 78,327 84,432 683,742 23.8% 


NPD non-NEEA Partner 374,449 20,807 32,349 427,605 12.4% 


NEEA partner, not in NPD 146,486 59,758 84,242 290,486 49.6% 


Total 1,041,918 158,892 201,023 1,401,833 25.7% 


2013 


NPD and NEEA Partner  294,661 142,792 95,874 533,327 44.8% 


NPD non-NEEA Partner 430,102 86,319 70,924 587,345 26.8% 


NEEA partner, not in NPD 99,998 89,726 46,460 236,184 57.7% 


Total 824,760 318,831 213,258 1,356,856 39.2% 


Table Source: (A, B, C, D) NPD Group and NEEA (Energy Solutions) unit sales data 


The Team used several key pieces of information in order to estimate the overall NEEA market 
for qualified unit sales. First, the team used the largest known estimate for total TV sales, about 
1.1 million units for the NEEA region in 2012, which NPD estimates to represent 76% of the 
market. This level of market coverage would suggest a total of 1.46 million TV sales in the 
Northwest. Next, the research team added the NEEA supplied retailer sales from retail chains 
known to be excluded from the NPD sales data to the data on 1.1 million unit sales in the NPD 
dataset, creating a final, combined estimate of 1.4 million units. The evaluation team estimates 
that the current estimate of 1.4 million units covers about 96% of sales in NEEA region (1.4 
million units out of a total of 1.46 million TVs sold in NEEA territory).31  


                                                 
30  The Team verified and then relied on the Energy Solutions qualification assignments by tier for the NEEA sales 


data and used the qualification specifications per NEEA program and ENERGY STAR specifications to assign 
the tiers for the NPD Group data. Since the NPD data was annual, the Team applied the known (Energy 
Solutions-based) proportion of annual sales occurring in Q1 2013 sales by tier (using the old 2012 qualifying 
specification and new 2013 specification) to the 2013 annual sales data to derive a more representative tiered 
sales summary. 


31  To estimate the total overall market, which includes the unknown portion of sales, the team then leveraged the 
NPD-assumed coverage of the overall Television market. NPD estimates their data to represent 76% of the 
overall National TV market. Assuming the NPD-based 1.1 million units is therefore 76% of the NEEA market, 
the research team derived the overall Television market to be approximately 1.46 million units sold in 2012. By 
adding the known NPD and NEEA supplied retailer sales results in an overall coverage of approximately 96% 
of estimated NEEA region TV sales 
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NEEA partner sales (both qualified and non-qualified units) represent approximately 67% of the 
overall NEEA region TV market (974,228 out of 1.46 million unit sales in 2012). Based on the 
total known coverage of the NEEA market (1.4 million unit sales in 2012), the 2012 NEEA 
supplied sales data accounts for 69% of all regional TV sales, and 85% of qualified unit sales; for 
2013, the NEEA supplied sales data accounts for 57% of regional TV sales, and 70% of qualified 
unit sales. These statistics are derived from Table 20 above, which shows NEEA region sales 
across partner and non-partner retailers (with qualified unit sales in the red highlighted grids). 


Step 3: Estimate Regional Proportional Qualified Sales Differential 


For this step, the Evaluation Team relied on a simple statistical method to determine whether 
there is a significant difference in the proportion of qualified unit sales between NEEA and the 
comparison region. The team used a logistic regression to isolate the impacts of the NEEA-based 
program on TV sales, whereby the probability (or odds) of qualified purchase in the NEEA 
region, relative to the comparison region, is the output from the regression. Logistic regression is 
a generalized linear model (GLM) procedure: it is regressing for the probability of a categorical 
outcome (in this case qualified versus not-qualified sales). In simplest form, this means that we 
are considering just one outcome variable and two states of that variable- either 0 (non-qualified) 
or 1 (qualified).  


The probability, or odds ratio, between the NEEA and comparison region is equal to the simple 
percent difference in proportion of qualified unit sales between the two regions of interest in this 
study. The advantages of using this approach rather than the percent difference in proportions (of 
difference of means) is that it displays both the increased probability (in this case, program lift or 
influence) of a NEEA-based qualifying TV purchase and the statistical significance of the result 
(confirms that the proportion of qualified purchases between the two populations are indeed 
statistically different). The equation used for this analysis is demonstrated below: 


 


where: 


  is an intercept,   


 represents the NEEA versus non-NEEA likelihood of qualified TV purchase, 


 	is an error term, and  


 is the unit sales weight. 


There are two known limitations to this approach. First, the approach does not account for other 
factors that may influence market share, including energy prices, climate zone, population center 
distribution (urban/suburban/rural) etc., all of which may be predictors of high-efficiency TV 
market share. Second, the approach assumes a non-program area that is the theoretical equivalent 
to NEEA in the absence of program activity, and does not account for the possibility that the 
efforts in NEEA or other states with active programs may have influenced the sales in the 
comparison states. While this impact cannot be accurately quantified (there is no way to “undo” 
the significant program activity that has occurred in both the NEEA region and elsewhere, such 
as California), it means estimated baseline sales for all states—including the comparison states—
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may be overstated. In other words, sales outside the NEEA region—and estimated baseline 
sales—may have been lower in absence of the NEEA program (i.e., estimates of program 
impacts inside NEEA are likely to be conservative).  


The logistic regressions were run individually for each year and qualifying specification (low 
versus high efficiency tier). The results of the logistic regression for the 2012 calendar year are 
shown in Table 21 below. The 2012 year showed some degree of influence, with the NEEA 
region consumers having a between 6-8% (as indicated in the Odds Ratios found in Table 21 of 
105.5% and 107.7%) higher likelihood of purchasing a program qualified unit.  


Table 21. 2012 Calendar Year Logistic Regression for NEEA Baseline Sales Estimation 


Parameter Odds Ratio Std Error Z P>[Z] Lower 95% 
CI 


Upper  95% 
CI 


2012 Low Tier 105.5% 0.479% 11.84 0 104.6% 106.5% 


2012 High Tier 107.7% 0.456% 17.59 0 106.9% 108.6% 


The results of the logistic regression are all statistically significant, with low standard errors and 
tight confidence intervals, and confirmation that the proportion of qualified NEEA sales is 
statistically different (and higher) than the comparison region. 


In 2013 program qualification specifications changed after the first quarter – with first quarter 
based on 2012 specifications and the remainder of 2013 on new 2013 specifications. This change 
during the course of the year may have influenced the size of the Odds Ratio. The overall 2013 
results suggest that the difference in the likelihood of purchasing a program qualified unit 
between NEEA region and comparison region consumers is smaller than in 2012. Because the 
Initiative specification changed at the end of Q1 2013, the Team chose to include two model runs 
– one based on applying the older (2012) based specification standards to the 2013 sales data, 
and the second applying the newer (2013) based specification standards. This approach was 
necessary because NPD data were reported on calendar years and thus could not precisely 
capture the change in specifications at the end of Q1.32 As was demonstrated in Figure 14, the 
Team believes that the primary factor influencing the lower influence scores for the secondary 
specifications in 2013 were due to the newer (2013) based specifications were introduced in Q2 
of 2013, and based on general trends of Figure 14, and on anecdotal evidence from retailer 
interviews, there is always a “ramp-up” period following new specification changes. 


                                                 
32  As noted previously, annual-based data was the only option based on the available budget for this study. Based 


on the findings for the varying specifications, the Team believes there would be little benefit from purchasing 
the sales data on a monthly or quarterly basis. Note that the Team was also not able to acquire pre-program 
sales given excessive cost for the data, so a difference of differences approach (cross-sectional time series) was 
not possible. 
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Table 22. 2013 Calendar Year Logistic Regression for NEEA Baseline Sales Estimation 


Parameter Odds Ratio Std Error Z P>[Z] Lower 
95% CI 


Upper  
95% CI 


2013 Low Tier (2012 Spec) 110.5% 0.585% 18.78 0 109.3% 111.6% 


2013 High Tier (2012 Spec) 99.1% 0.351% -2.6 0.009 98.4% 99.8% 


2013 Low Tier (2013 Spec) 99.7% 0.303% -0.98 0.326 99.1% 100.3% 


2013 High Tier (2013 Spec) 102.8% 0.367% 7.84 0 102.1% 103.6% 


To estimate the overall 2013 calendar year program influence or odds factor, the Team relied on 
weighting the odds ratio by the proportion of 2013 annual sales that occurred in the first quarter. 
Unit sales for the first quarter of 2013 represented 24% of annual sales. Therefore the first two 
rows of Table 22, which are the older 2012-based specification results of the model receive 24% 
of the annual weight and the second two rows, which represent the newer 2013-based 
specification results receive 76% of the annual weight. Since two of the results showed no lift, 
the Team chose to apply a value of 100% (representing zero lift) as the odds ratio rather than 
allowing a negative odds ratio to be factored into the weighting.33 The overall odds ratios used 
for the 2013 calendar year were 102.5% for the low tier and 102.1% for the high tier – showing 
that the 2013 calendar year showed significantly less program influence on highly efficient TVs. 


Step 4: Estimate Program Impacts   


To estimate the total regional impact of the Initiative, the results from each of the previous steps 
are consolidated and integrated into the final calculation. To represent the units that can be 
credited to the influence of the NEEA program, the following estimates are used: the program lift 
from the logistic regression, the total NEEA region qualified TV sales, and the NEEA-program 
claimed sales (the total units that were qualified, and that retailers received paid incentives 
towards). The resulting total number of program attributable sales can then be divided by the 
total claimed NEEA program sales to derive the program influence ratio. All summary statistics 
are included in Table 23 below, which displays the overall program attributable sales of 37,004 
units over the two years.  


                                                 
33  Since the hypothesis of market lift in this effort would imply NEEA sales greater than Comparison Sales, then 


the rejection of this hypothesis requires Comparison sales to exceed NEEA, which in the case of “negative lift” 
or Odds Ratio less than 100%, would translate to 0% lift, or equivalent sales (equaling 100%).  
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Table 23. NEEA 2012-2013 Program Impacts 


Year 


NEEA 
Program Lift 


Total NEEA 
Region 


Qualified 
Sales 


NEEA 
Program 


Attributable 
Sales 


NEEA 
Claimed 


Sales 


NEEA 
Program 
Influence 


(A) (B) (A*B) (C) (A*B) / (C) 


2012 Low Tier 5.5% 158,892 8,766 138,085 6.3% 


2012 High Tier 7.7% 201,023 15,529 168,674 9.2% 


2013 Low Tier 2.5% 318,837 8,124 232,518 3.5% 


2013 High Tier 2.1% 213,258 4,585 142,334 3.2% 


Overall 2012-2013 Period  37,004 681,611 5.4% 


Table Source: (A) Logistic Regression; (B) NEEA plus NPD sales data, Table 20 (C) NEEA sales data (Energy 
Solutions) 


Unfortunately, there are not many other high efficiency TV market transformation program 
evaluations available against which to benchmark these findings, though they are in line with a 
fairly recent evaluation for the New York State Energy Research and Development Authority 
(NYSERDA) New York Products Program (NYPP). The NYPP offered a similar program for 
appliances,34 and the recent evaluation showed approximately 10% lift attributable to the 
program.   


There is also a recent (2013) study in California that evaluated a similar market transformation 
program involving three of the California electric utilities. The study, titled “Impact Evaluation 
Report: Business and Consumer Electronics Program (WO34)” (KEMA, 2013) used several 
approaches to assess market lift and found that “Due to the uncertainty around this point estimate 
alternate calculations for net-to-gross (NTG) were explored. These alternate approaches yield 
NTG results that range from 5.8 to 39.3% and are lower than the mean value from the Delphi 
panel at 43.7%).” Due to the difficulty in establishing a reliable point estimate for market lift, the 
study concluded that “given the issues surrounding the panel (perceived upward and downward 
bias, panelist attrition and failure to approach consensus) the uncertainty around the NTG 
recommendation of 22.3% limits its applicability to the 2010-2012 program cycle. The results 
also are limited in their application to future programs. The panel focused on the program period 
from Q1, 2010 through Q3, 2011. Extrapolating the findings from this study to future periods 
may not be appropriate due to the rapid evolution of TV technology, the expectations for new 
ENERGY STAR specifications, or both.” 


 


                                                 
34  NYPP is a mid-stream market transformation program aimed at driving ENERGY STAR sales of efficient 


appliances, home electronics, and lighting by offering retailer incentives and marketing assistance to increase 
consumer demand for these products. 
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Appendix C. Experimental Design Results Analysis 


This appendix summarizes findings from experimental design analyses conducted as part of TV 
Initiative MPER #4. These analyses seek to assess the effect of three in-store interventions that 
aimed to increase the sales of qualified TVs. These analyses draw on TV sales data that 
participating retailers provided to Energy Solutions as part of their participation agreements. 


The Evaluation Team used advanced regression techniques to examine the effect of NEEA’s in-
store experiment (a video wall and enhanced sales training) on the proportion of television sales 
that qualified under the initiative’s incentive criteria. The analysis showed all interventions in the 
experiment (video wall display, advanced sales training, and video wall display plus advanced 
sales training) resulted in higher proportions of qualified sales than control stores (with no 
interventions). 


C.1. Experiment Background  


In 2013, NEEA and Research Into Action worked together to design an experiment in which 
three interventions were deployed at participating retail stores with the goal of increasing sales of 
qualified televisions: 


 Enhanced sales associate training, in which the Initiative’s field staff offered retail sales 
associates a Starbucks gift card to take and discuss a brief quiz on the benefits of 
Initiative-qualified TVs.  


 In-store video wall, in which the retailers agreed to include the Initiative’s 30-second 
promotional video in the loop of video content playing on the TVs on display in their 
stores. The video typically played approximately four times each hour.  


 Enhanced training and the in-store video wall 


The experiment also included a control group that did not receive any of the three interventions. 
Table 24 shows the “2x2” experimental design. Research Into Action randomly assigned 
participating retail stores to one of four groups (Table 24). NEEA implemented the experiment in 
Q3 and Q4 2013. 


Table 24. Experimental Design – Groups by Intervention Type 


 
Training 


On Off 


Video 


On 
Group 1: 


Video + Training 


Group 2: 


Video 


Off 
Group 3: 


Training 


Group 4: 


Nothing (Control) 
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Table 25 lists the retailers included in the analysis and shows the number of stores from each 
retailer included in each study group.35  


Table 25. Number of Retailer’s Stores Included in Each Study Group 


Retailer 


Study Group 


Video Wall Only Enhanced Training Only Video + Training 
Control Group 


(No Interventions) 


Costco 12 13 12 13 


Kmart 11 10 10 9 


Sam's Club 0 0 0 6 


Sears 9 12 11 16 


Target 0 0 0 65 


Walmart 26 26 27 27 


To quantitatively assess the effect of these interventions, the Evaluation Team aggregated 
Energy Solution sales data for individual stores from the retailers listed in Table 25 to compute 
the proportion of television sales that qualified under the Initiative’s incentive criteria and the 
proportion of qualified televisions on display for each store during the study timeframe.36, 37 The 
Evaluation Team used multilevel linear modeling and linear regression to measure the effect of 
NEEA’s in-store experiment.  


C.1.1. Results 


All interventions resulted in significant increases in qualified sales. Regression analysis 
revealed that the experiment had a significant effect on qualified sales; all three interventions 
resulted in increased proportions of qualified sales when compared to the control group. As seen 
in Table 26, training-only and video wall-only interventions resulted in approximately 3.5% 
increases in qualified sales. The two interventions in combination had a larger effect, resulting in 
a nearly 5% increase in the proportion of qualified sales. Because the effect of the combined 
video wall and enhanced training was less than the sum of the two isolated effects, the 
experiment’s outcome suggests that the two interventions interacted with one another. This is 
consistent with findings presented in TV Initiative MPER #3, which suggest that in-store videos 


                                                 
35  Target and Sam’s Club stores did not receive the experiment’s interventions, and are thus included only as 


control group stores. Inclusion of these stores increases the sample size of the experiment by nearly one-third, 
increasing the statistical power to detect the experiment’s effect. Analyses indicate that inclusion of Target and 
Sam’s Club stores does not bias the control group for two reasons. First, as described below, the effects of the 
experiment did not differ significantly across retail chains. Second, Target and Sam’s Club are similar to other 
retailers’ control stores in regard to the proportion of their sales that met Initiative qualification criteria.  


36  Proportion of qualified televisions on display was calculated individually for each store by dividing the number 
of qualified unique models sold during the study timeframe by the number of all unique models sold. 


37  Online sales were excluded from the analyses. 
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and point of purchase materials can serve as a “prime” influencing interested consumers and 
sales associates to prioritize efficiency in their TV selection.  


Table 26. Intervention Effects on Proportion of Qualified Sales 


Intervention Effect on Proportion of Qualified Sales 


Video Wall + Enhanced Training +4.6% 


Enhanced Training Only +3.5% 


Video Wall Only +3.4% 


This experiment demonstrates that in-store interventions aimed at increasing customer and sales 
associate awareness of energy efficient television choices can positively impact sales of energy 
efficient televisions.  


In-store intervention effects were consistent across retailers. The Evaluation Team initially 
hypothesized that the effects of the intervention might vary across retailers. For example, while 
an intervention may have similar effects across Costco stores, the same intervention may have a 
different effect in Walmart stores. However, initial analysis revealed that the effect of the 
experiment was not retailer-dependent, ultimately demonstrating that the interventions had a 
significant effect on qualified sales at the store level irrespective of the retailer. 


Changes in assortment from month to month can blur the effects of in-store interventions. 
It is common for store-level television assortments to change from month to month. Consistent 
with findings in the Initiative Impact Findings Memo, bivariate regression analysis confirmed 
that there is a strong relationship between assortment and sales of qualified televisions in stores 
included in the experimental design analysis. As a result, in analyzing the outcomes of the 
experiment, it was important to control for changes in store-level assortment.38 


                                                 
38  When simply testing the association between the interventions and the proportion of qualified sales, regression 


models exhibit an insignificant relationship; that is, bivariate regression models demonstrate that the experiment 
was not associated with increased (nor decreased) proportions of qualified sales among intervention groups 
when compared to the control group. However, once proportion of qualified televisions on display is controlled 
for in the model, multivariate regression reveals all three interventions resulted in significantly increased 
proportions of qualified sales when compared to the control group. 







 


 MPI Progress Review | Page D-1 


Appendix D. MPI Progress Review 


This appendix presents findings from data analyzed as part of TV Initiative MPER #4 regarding 
the Initiative’s progress toward its Market Progress Indicators (MPIs), as listed in Table 9.1.1 of 
the “Transition Complete Milestone Document,” dated June 30, 2014. Consistent with NEEA’s 
assessment that the TV market has been transformed, we find that the Initiative has met most of 
its MPIs.  


D.1. MPI #1: Participating retailers sign contracts agreeing to provide sales 
data: Met  


Based on the implementation contractor’s (Navitas) Salesforce database, we conclude that 
contracts were in place to require retailers to provide sales data; the database references the 
process of signing contracts, retail staff referenced their contracts with the Initiative in in-depth 
interviews, and all of the participating retailers reported sales data to Energy Solutions. 


D.2. MPI #2: Participating retailers provide sales data for all TVs sold at 
their establishment: Largely met 


All but three retailers submitted full category sales data, reflecting all of the TVs sold in their 
stores within NEEA territory (i.e. TVs that qualified for incentives and those that did not).39 
These retailers submitted sales data only for models staff anticipated might qualify for 
incentives. In a 2011 email tracked in Navitas’ Salesforce database, corporate sustainability staff 
from the one of these retailers explained their decision not to report full category sales data to 
Stephanie Fleming, then NEEA’s TV Initiative Manager. According to the email, because full 
category sales data could allow someone to predict the retailer’s business performance, the 
company will not release these data without non-disclosure agreements that prevent state 
government agencies that are potentially subject to public records requests, like public utilities 
commissions, from accessing them. In addition, because Energy Solutions (the Initiative’s data 
manager) has advocated for local energy efficiency standards, the retailer does not want to 
provide Energy Solutions with data they could potentially use to advocate for regulations that the 
retailer opposes. 


D.3. MPI #3: ENERGY STAR publishes new and more stringent standards 
on a consistent basis: Met 


Since 2010, a new ENERGY STAR specification for TVs has taken effect approximately every 
two years. Figure 25 illustrates the specification revision processes for the current ENERGY 
STAR specification (Version 6.0), the upcoming specification (Version 7.0), and the previous 
two specifications (Versions 4.0 and 5.3). As TV technology changed rapidly in recent years, 


                                                 
39  Best Buy, Fry’s Electronics, and Nationwide did not report full category sales data. 
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EPA accelerated its revisions of the ENERGY STAR specification for TVs. Notably, the 
development process for the Version 6.0 specification began before Version 5.3 took effect.   


Figure 25. TV ENERGY STAR Specification Development Timeline 


 


In addition to revisions to the ENERGY STAR specification, in 2012, EPA launched the 
ENERGY STAR Most Efficient designation for TVs and other products. Through the 
designation, EPA seeks to recognize the most efficient among ENERGY STAR qualified 
products, and EPA updates the criteria to earn the designation every year. 


D.4. MPI #4: The penetration of ENERGY STAR qualified televisions in 
the Northwest increases over time: Met 


Retailer-reported sales data indicate that penetration of ENERGY STAR qualified televisions in 
the Northwest increased from 81% in 2011 to 87% in 2014. As Figure 26 illustrates, from 2012 
to 2013, both retailer-reported sales data and national ENERGY STAR Unit Shipment Data 
indicate an increase in penetration of ENERGY STAR qualified TVs. The previous year, 
ENERGY STAR Unit Shipment Data indicate a notable decrease in penetration, but this 
decrease reflects the shift from the Version 4.0 specification to the more stringent Version 5.3 
requirements in late 2011. Retailer reported sales data suggest a slight decrease in penetration of 
ENERGY STAR qualified TVs in the Northwest in 2014. National unit shipment data are not yet 
available for 2014.   
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Figure 26. ENERGY STAR Penetration 2011-2014 


 


D.5. MPI #5: Average energy consumption of televisions at all sizes 
decreases each year: Met 


Average on-mode power use steadily decreased in all size categories from 2011 to 2014, and the 
range in power consumption across size categories narrowed (Figure 27). Over the three years, 
the largest televisions experienced the most dramatic decreases in energy use. By 2014, 99% of 
all televisions sold used 100 watts or less in on-mode.  


Figure 27. On-mode Power Use by Size Category 
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Consistent with this decrease in energy consumption within each size category, overall average 
on-mode power consumption of TVs also continuously decreased from 2011 (x̄=93.8) to 2014 
(x̄=55.1) (Figure 28). Further, the range of on-mode power use shrank in each subsequent year, 
resulting in substantially less variation by 2014. 


Figure 28. Distribution of On-Mode Power Usage* 


 
* The boxplot provides a visual representation of on-mode power usage for TVs sold from 2011 to 2014. The 


“box” (the light and darker grey shaded areas) show the typical on-mode power usage of the data (the middle 
50%, with the change-over between dark and grey shaded areas representing the median on-mode power 
consumption per year, and the red line representing the mean). The “T” bars stemming from the shaded box 
represent the valid range of on-mode power for each year. 


D.6. MPI #6: Percentage of televisions available for sale that meet current 
ENERGY STAR specifications increases over the cycle: Uncertain 


The proportion of TVs in retailers’ assortments that met ENERGY STAR specifications 
decreased immediately following each specification change (Figure 29). However, Initiative 
sales data indicate that for each of the past three ENERGY STAR specifications, proportions of 
ENERGY STAR qualified TVs in retailers’ assortments have not recovered to the levels they 
achieved during the previous specification. The proportion of TVs in retailers’ assortments that 
met current ENERGY STAR specifications was approximately 85% under the Version 4.0 
specification, fluctuated between 70% and 80% under the Version 5.3 specification, and 
decreased to approximately 70% in the first few months of the Version 6.0 specification.  
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Figure 29. Proportion of TVs in Participating Retailers’ Product Assortments Meeting Current ENERGY 
STAR Specifications 


 


The sharp decrease in the proportion of assorted TVs that qualify for the ENERGY STAR 
Version 6.0 specification between December 2013 and January 2014 reflects a change in the 
Initiative’s process for matching models to the ENERGY STAR Qualified Products List (QPL). 
Because TV manufacturers were slow to qualify models under the V6.0 specification, which 
took effect in June 2013, the Initiative continued to qualify models for incentives based on the 
energy consumption values listed on the V5.3 QPL until the end of 2013. 40 As of January 1, 
2014, the Initiative began qualifying models for incentives based solely on the V6.0 QPL. As 
seen in Figure 29 above, there was a drop in the percent of televisions on display that met the 
ENERGY STAR specification immediately following the end of the V6.0 grace period. 41 As 
2014 progressed, the percent of televisions on display that met ENERGY STAR specifications 
steadily increased. 


                                                 
40  Energy Solutions uses the ENERGY STAR QPL to retrieve certain information (such as on-mode power use) 


needed to confirm whether TV models sold by participating retailers qualified for the NEEA incentive. If a 
model does not appear on the QPL, then no qualification calculations are performed (as the data needed to 
calculate qualification is missing) and the model is determined to be ineligible for incentives.  


41  The Evaluation Team used a field from the Energy Solutions TV sales dataset that indicated whether a given 
model was on the QPL to determine whether the model met ENERGY STAR specifications. Since Energy 
Solutions was using both V5.3 and V6.0 QPLs during the grace period in the second half of 2013, the 
Evaluation Team had no way to determine whether models sold in the grace period actually met V6.0. 
Accordingly, the proportion of models meeting V6.0 specifications during the second half of 2013 is likely 
inflated and thus the sudden drop in TV models meeting ENERGY STAR specifications in January 2014 is 
artificial. Instead, this sharp drop likely happened in June 2013 when V6.0 initially took effect.  
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D.7. MPI #7: States adopt and increase Unit Energy Consumption (UEC) 
stringency of television standards: Met 


The Appliance Standards Awareness Project lists three states that have established energy 
efficiency standards for TVs: California, Connecticut, and Oregon. California was the first state 
to establish standards, with its first standard taking effect in 2006. More stringent standards came 
into effect in California in 2011 and 2013. Oregon and Connecticut’s standards both came into 
effect at the beginning of 2014. The current standards in all three states largely parallel the 
ENERGY STAR Version 4.0 TV specification.  


D.8. MPI #8: DOE adopts and increases UEC stringency of television 
standards: Not Met 


U.S. Department of Energy (DOE) adopted a test procedure for TVs in 2013, but has not adopted 
any mandatory efficiency standards for TVs.  
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Appendix E. Detailed ACE Model Review 


This appendix provides a detailed summary of Research Into Action’s review of ACE Model 
assumptions. The review focuses on the following three key points: 


 What is the current installed base (stock) of televisions? 


 How is the installed base (stock) of televisions changing? 


 Are the assumptions of the model correct? 


E.1. Current Installed Base Estimates 


Two assumptions inform NEEA’s estimate of the current installed base of TVs in the Northwest: 
the number of televisions per household, and the number of households with a television. This 
section reviews each of these assumptions.   


E.1.1. Televisions per Household 


We recommend using an estimate of an average of 2.1 televisions per household based on data 
from the Residential Building Stock Assessment (RBSA).42 Of all available estimates of the 
number of TVs per household, the RBSA is the most directly focused on the Northwest. RBSA 
data are also largely consistent with estimates from other regions conducted over the past five 
years. As RBSA data become less current, NEEA should monitor the findings of other studies 
that consider whether a TV is plugged in to identify any consistent trends or major changes in the 
proportion of households with TVs. It may also be beneficial to consider differentiating by 
household type in calculations based on TVs per household.   


The Consumer Electronics Association’s (CEA) Annual Household CE Ownership and Market 
(O&M) Potential study has provided relatively consistent estimates of the number of TVs per 
household from 2009 to 2013 at about three units per household (see Table 27.  The CEA study’s 
estimates are typically somewhat higher than estimates from the Fraunhofer USA Center for 
Sustainable Energy Systems’ CE Usage Survey (also sponsored by CEA), which counts only 
TVs that were recently plugged in (Fraunhofer 2014). Regional estimates in California and 
NEEA territory are more consistent with these estimates. 


                                                 
42  The 2.1 TVs per household figure reflects a weighted average of the number of TVs per household reported for 


each of the housing types included in the RBSA.  
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Table 27. TVs per Household 


Year 


National1 


California Northwest CE Usage survey CEA O&M Nielsen 


2013 2.6 2.9 


2012 2.9 2.5 (CLASS) 


2011 3 2.1 (RBSA) 


2010 3.1 3 2.9 


2009 2.4 3 2.9 2.3 (RASS) 2.3 (RECS)2 


1 All studies cited in Fraunhofer USA Center for Sustainable Energy Systems. 2014. Energy Consumption of 
Consumer Electronics in U.S. Homes in 2013. 


2  Includes Oregon, Washington, Idaho, Montana, Utah, Wyoming, Alaska, and Hawaii 


RBSA data indicate that the number of TVs per household in the Northwest varies by household 
type, with single family homes having the most TVs on average (2.3), followed by manufactured 
homes (2.1) and multifamily units (1.5) (Ecotope 2011). 


E.1.2. Households with Televisions 


In calculating the installed base of televisions, it is important for NEEA to consider whether its 
estimate of the average number of televisions per household includes households without 
televisions. If these households are included in the averages, NEEA should base its installed base 
calculations on the total number of households in the Northwest. According to American 
Community Survey one-year estimates, in 2013 there were 5,163,133 occupied housing units in 
NEEA’s four-state region. 


Multiple studies have found that the proportion of households with TVs has remained relatively 
high and relatively constant over the past few years, with estimates typically between 96% and 
98% (see Table 28). 


Table 28. Household Penetration 


Year 


National Surveys a 


California Northwest CE Usage Survey CEA O&M Nielsen 


2013 96.8% 98.0% 98.0% 


2012 99.0% 98.7% (CLASS) 


2011 96.0% 


2010 99.0% 95.0% 99.1% 


2009 95.8% 99.0% 99.2% 94.1% (RASS) 98.5% (RECS)b 


a All studies cited in Fraunhofer USA Center for Sustainable Energy Systems. 2014. Energy Consumption of 
Consumer Electronics in U.S. Homes in 2013.  


b  Includes Oregon, Washington, Idaho, Montana, Utah, Wyoming, Alaska, and Hawaii 
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We also compared Nielsen data on the number of TV households in each of the 15 media 
markets in the Northwest to census data on occupied housing units in the Northwest to estimate 
the proportion of northwest households with TVs. This approach provided an estimate of 92.9% 
of Northwest households with TVs. This somewhat smaller estimate relative to the studies listed 
in Table 28 may reflect inconsistencies between state boundaries and those of media markets.  


E.2. Annual Growth of the Installed Base 


The ACE Model’s estimate of growth in the installed base is based on assumptions about 
changes to the two key variables that feed the estimate of the size of the current installed base. 


E.2.1. Change in Number of Households 


Growth in housing stock has been minimal, and varied nationally and regionally over the past 
few years. However, population growth has been consistent, with about a 1% annual increase in 
the Northwest each year from 2011 to 2013 (see Table 8). This is consistent with NEEA’s 
estimated annualized percent growth of 1.03% over the long term. Due to the complicated nature 
of forecasting housing stock, population growth estimates are a reasonably good proxy.  


Table 29. Household Growth  


 National Northwest 


Year Housing 
Stock (in 
Millions 


Growth 
in 


Housing 
Stock 


Population 
(in 


millions) 


Growth in 
population 


Housing 
Stock (in 
Millions 


Growth 
in 


Housing 
Stock 


Population 
(in 


millions) 


Growth in 
population 


2013 116 .28% 316.1 .72% 5.2 .34% 13.4 .99% 


2012 116 .85% 313.9 .74% 5.1 .23% 13.3 .94% 


2011 115 .37% 311.6 .73% 5.2 -.77% 13.1 .99% 


Census Annual Estimates of the Resident Population and ACS 


E.2.2. Change in Number of Televisions per Household 


The average number of televisions per household appears to have remained stable in recent 
years. As a result, changes in population are likely the primary contributor to changes in the 
installed base. Studies do not provide consistent evidence that the number of TVs per household 
is changing. The CEA Ownership and Market Potential Study is the most consistent source of 
estimates of TVs per household among the studies reviewed for this memo, with findings 
available each year from 2009 to 2013. As shown in Table 28, above, the study’s estimates of the 
number of TVs per household remained relatively constant over the 2009 to 2013 period. While 
other studies showed slight changes in the average number of TVs per household, these changes 
were not consistent across studies and regions. Thus, the changes may reflect differences in 
methodology or sampling rather than shifts in the installed base of TVs.  
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E.3. TV Market Forecasts 


The TV Initiative ACE Model assumes a two percent decrease in TV sales annually for 2014-
2015, followed by one percent year-over-year growth in total TV sales for 2016-2020. Publicly 
available market research reports are not sufficiently complete nor targeted to justify changing 
these assumptions, but new technologies are likely to enter the TV market in the coming years 
that may impact sales growth. Thus, NEEA should continue to monitor trends in TV sales and 
adjust assumptions accordingly.   


Publicly available reports from market researchers provide contradictory findings regarding TV 
sales growth in 2014. Research from the Consumer Electronics Association suggests that U.S. 
TV sales decreased 5% in 2014 below 2013 levels (CEA 2014). In contrast, two other market 
research groups suggested that TV sales increased in 2014, although publicly available 
information does not allow for a precise estimate of the extent of growth in the U.S. for the full 
year. One group reported that global flat panel TV shipments increased 3.3% in Q1 2014 relative 
to the same period the previous year (Hong 2014a). The other reported a 4% global year-over-
year increase in TV shipments in Q3 2014, but stated that shipments had grown less than 1% in 
the first half of the year (DisplaySearch 2014a). Both reports cited global TV shipment figures, 
but the second noted that shipment growth in North America contributed to the increases 
reported for Q3 2014 (DisplaySearch 2014a). 


While TV technologies have stabilized over the past few years, analysts expect new technologies 
to enter the market in the next few years, led by 4K Ultra HD (UHD) technologies. Sales of 
UHD TVs have grown rapidly, increasing from under 400,000 units per month to more than one 
million units per month globally in the first three months of 2014. Analysts predict more than 68 
million UHD TVs will ship globally by 2018 (Lin and Cavanaugh 2014). Nonetheless, analysts 
expect adoption of UHD TVs to happen more slowly and be more in line with typical TV 
replacement cycles than the adoption of HD TVs, which occurred as flat panel TVs were 
entering the market and many countries were transitioning to digital broadcasting (Gibbs 2015). 
Overall, analysts expect global TV shipments to increase 12% by 2018(Lin and Cavanaugh 
2014). Publicly available market research sources do not provide longer-term projections for 
U.S. TV market growth specifically.  


E.4. Other Key Assumptions 


Research Into Action reviewed other assumptions important to NEEA’s estimation of energy 
savings from adoption of efficient TVs. 


E.4.1. Replacement Cycle 


NEEA’s assumption of a 7-year measure life for TVs likely remains valid, although NEEA 
should monitor changes in measure life as TV technologies shift. NPD DisplaySearch conducts 
an annual survey of people who have purchased TVs, in part to determine typical replacement 
cycles. While previous surveys had shown the TV replacement cycle decreasing, the most recent 
survey showed a somewhat longer replacement cycle, of approximately 8 years (DisplaySearch 







 


 Detailed ACE Model Review | Page E-5 


2014c). The DisplaySearch study also found that the average age of TVs in homes gradually 
increased from 2012 to 2014 to just over 5 years (DisplaySearch 2014c). 


E.4.2. TV Usage 


RBSA estimates of average number of hours TVs were on per day ranged from 5.4 hours to 6.8 
hours in 2011, depending on housing type. This is in line with 2014 Nielsen estimates of 5.5 
hours on per day, but higher than the average hours on per day estimate from the Fraunhofer CE 
Usage Survey, which estimated an average of 4.4 hours on per day (Nielsen 2014; Fraunhofer 
2014). Based on this range of estimates, NEEA’s estimate of 5.2 may be on the low side, but a 
reasonable estimate for the region.   


E.4.3. Proportion of Sales to Commercial End Use 


NEEA discounts its Northwest TV sales estimates by 11% to account for TV sales for 
commercial end use. As discussed in the ACE Model review conducted for TV Initiative MPER 
#2, market research data may be able to distinguish between TV sales through retail channels and 
sales to large commercial customers through other channels. However, for TVs sold at retail, 
market researchers and retailers themselves cannot distinguish between those bought for 
residential as opposed to commercial use.  
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Appendix F. Initiative Data Management Process Review 


This memo describes Energy Solutions’ process for matching TV models to ENERGY STAR® 
Qualified Product Lists (QPLs), drawing primarily on an in-depth interview with two members 
of Energy Solutions staff involved in the process. This memo details: the model matching 
process in 2013, changes to the program, and sources of uncertainty.  


F.1. Model Matching Process 


Energy Solutions’ model matching process relies on two inputs: ENERGY STAR QPLs, which 
Energy Solutions staff downloaded quarterly in 2013, and participating retailers’ sales data, 
which the retailers uploaded to Energy Solutions monthly. After receiving the data, Energy 
Solutions undergoes a multi-step process to identify which models meet the Initiative’s incentive 
levels. Figure 30 summarizes this process and the following sections describe it in detail. 


Figure 30. Energy Solutions Model Matching Process 


 


F.1.1. Step 1: ENERGY STAR QPL Data Cleaning 


After downloading an ENERGY STAR QPL, Energy Solutions staff would identify duplicate 
records, ensure that the values on the list were within a reasonable range, the products on the list 
met the ENERGY STAR specification based on the on-mode power values listed, and identify 
any records with symbols that would prevent the Energy Solutions database from reading them. 
Energy Solutions staff would inform EPA Energy Star staff of any inconsistencies in ENERGY 
STAR data. In the case of duplicate records, Energy Solutions would use the record with the 
most recent certified date, or whichever record had a higher energy use estimate, if the 
certification dates were the same. Energy Solutions staff reported that these inconsistencies have 
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become less common as ENERGY STAR has updated its data reporting systems to include more 
verification.  


F.1.2. Step 2: Sales data Verification and Quality Check 


Energy Solutions staff checks the sales data retailers submit to ensure that all the required fields 
are populated, the formatting is correct, sales are from participating stores within NEEA’s 
territory, and there are no duplicates based on the transaction ID and model number.  


F.1.3. Step 3: Automated Model Matching 


Energy Solutions attempts to automatically match the models in the retailers’ sales data to 
ENERGY STAR QPLs. Early in the BCE program, Energy Solutions staff worked with TV 
manufacturers to understand the structure of each manufacturer’s model numbers. Based on this 
research, Energy Solutions allows for some wildcards, differences between upper case and 
lowercase letters and normalization of hyphens and other symbols in its model matching 
algorithms. Any models found to meet Initiative criteria based on the automatic matching 
process are approved for payment. 


F.1.4. Step 4: Manual Model Matching 


Models that the automated process cannot match to the ENERGY STAR list enter a manual 
matching queue. Energy Solutions staff seek to match these models by comparing information 
about the model on retailer websites, manufacturer websites, and the model’s Energy Guide label 
to information on the ENERGY STAR QPL. Once Energy Solutions staff are satisfied a 
particular model matches the ENERGY STAR QPL, they update the automated matching system 
so future instances of that model in retailer sales data will match automatically. Energy Solutions 
staff also document their rationale for concluding that the model reported sold matches the model 
listed on the ENERGY STAR QPL. 


Because this manual model matching process is labor intensive, Energy Solutions prioritizes 
models with greater sales. In 2013, Energy Solutions came to an agreement with NEEA and 
other program administrators to set sales of 50 units as a threshold for manually matching a 
given model. Through this approach, Energy Solutions seeks to match the largest possible 
volume of units sold. 


F.1.5. Step 5: Ongoing Review 


Any models not matched to the ENERGY STAR QPL through either the automated or manual 
process remain in Energy Solutions’ database with a status of pending until the end of the 
program year. Energy Solutions includes these models in its searches each month in case they 
appear on a future ENERGY STAR QPL. If a model reported in a previous month matches to a 
subsequent QPL, Energy Solutions authorizes payment of incentives on sales of that model back 
to the beginning of the program year and updates its reporting. Energy Solutions staff noted that 
this occurs most often at the beginning of the year, when new TV models may not yet have 
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completed the ENERGY STAR certification process. Energy Solutions determines that any 
models not matched to an ENERGY STAR QPL by the end of the program year are not qualified 
for incentives. 


F.2. Challenges in Model Matching 


Energy Solutions staff described challenges in the model matching process stemming from both 
inputs to the process: the model numbers reported in sales data participating retailers submit and 
the information provided in ENERGY STAR QPLs.  


F.2.1. Retailer-Reported Model Numbers 


Staff at Navitas, the TV Initiative’s implementation contractor responsible for managing retailer 
and manufacturer relationships, reported that TV manufacturers may assign new model numbers 
based on very small and superficial differences in products. In addition, Energy Solutions staff 
noted that retailers may add characters to a TV model number to assist in their own record-
keeping. As a result, when the TV Initiative launched in 2009, Energy Solutions was able to 
automatically match a relatively small percentage (27%) of models. As noted above, however, 
Energy Solutions has worked to understand manufacturers’ model numbering conventions in 
order to distinguish variations in model numbers that signify superficial changes or retailer-
added characters from variations that signify product differences with implications for energy 
use. This understanding has allowed Energy Solutions to increase its match rate to about 75%.  


F.2.2. ENERGY STAR Qualified Product Lists 


Through the model matching process, Energy Solutions has identified inconsistencies in 
ENERGY STAR QPLs. In some cases, these inconsistencies included duplicate records, energy 
consumption values that were outside the reasonable range, and missing data. In other cases, 
models that had previously been certified would not appear on subsequent QPLs, or a model’s 
energy consumption data, as listed on the QPL, would change, altering the level of incentives 
that model qualified for from the Initiative. In these instances, Energy Solutions would both 
work with NEEA and the other program administrators in the BCE Alliance to determine how 
the Initiative should proceed with incentive payment and tracking, and work with EPA ENERGY 
STAR staff to identify the source of the problem.  


Energy Solutions staff reported seeking to avoid taking on the role of judging which models on 
the ENERGY STAR QPL truly qualified and which did not. Thus, Energy Solutions would track 
and authorize incentives for models that dropped off a QPL or changed Initiative incentive levels 
based on their status on the most recent QPL. If a model that had dropped off the QPL was listed 
on a subsequent QPL, Energy Solutions would treat it as a newly qualified model and authorize 
incentives for sales of that model during the time it had been off the QPL. Consistent with its 
desire to avoid judging the validity of the ENERGY STAR QPL, Energy Solutions worked with 
EPA and ENERGY STAR certification bodies to identify the source of inconsistencies and seek 
to resolve them.  
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F.2.3. Transition to RPP 


From the perspective of program administrators like NEEA, Energy Solutions’ model matching 
system functions the similarly under RPP as it did under the TV Initiative, but has been 
expanded to multiple products. Energy Solutions staff report they have also enhanced their 
matching structures slightly. Energy Solutions staff noted that the short product cycle for TVs 
(models are typically on the market for only one year) makes the model matching process more 
challenging for TVs than for products with longer product cycles. 


F.2.4. Assessment of Model Matching Process 


The task of matching TV model numbers reported in retailer sales data to ENERGY STAR QPLs 
is challenging. To effectively match models, one must determine whether slight differences in 
model numbers signify meaningful differences in product features. Energy Solutions’ approach 
to this task appears logical given the need to prioritize limited Initiative resources. Given the 
importance of specialized knowledge of manufacturers’ model numbering conventions in the 
model matching process; we are unable to independently verify the accuracy of Energy 
Solutions’ approach.  


Energy Solutions’ model matching process does not allow them to positively determine that a 
product is not ENERGY STAR certified. Instead a product may not match an ENERGY STAR 
list either because it is not certified or because of some inconsistency in the model numbers that 
Energy Solutions’ process fails to resolve. NEEA staff noted that approximately 20% of the 
models retailers reported selling do not match to an ENERGY STAR list. This is consistent with 
the market penetration of ENERGY STAR TVs, which was 84% in 2013 (ENERGY STAR 
2014e). While Energy Solutions’ model matching process likely misses some qualified models, it 
is unlikely the process greatly misrepresents qualified sales.  
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Appendix G. Logic Model Review 


This memo summarizes Research Into Action’s assessment of the Television Initiative logic 
model for consistency with other sources of program information and the strength of the causal 
connections in the model. This review is based on a review of program documents and one in-
depth interview with NEEA staff. It focuses on the logic model displayed as Figure 4.2.1 in the 
Initiative’s June 30, 2014 Transition Complete Milestone Document (Appendix A). 


As described in greater detail below, our interview and document review indicate that some 
elements of the Initiative logic model do not accurately reflect the TV Initiative’s activities under 
long term monitoring and tracking. In particular, the Initiative is no longer conducting some of 
the activities included in the logic model.43 Our suggested revisions remove these activities and 
their associated outputs and outcomes from the logic model. We also offer some suggestions to 
revise existing outputs, outcomes, and causal connections to more accurately reflect the TV 
Initiative in the long term monitoring phase. Appendix B displays the Initiative logic model 
reflecting our suggested revisions. 


The following sections elaborate on the changes we suggest in each section of the logic model 
and the rationale for each change.   


G.1. Detailed Findings and Recommendations 


Below we present detailed recommendations to improve the accuracy of the Initiative logic 
model. The current logic model includes a number of activities that are no longer being 
conducted in the long term monitoring stage. As described in Table 30, many logic model 
activities can be deleted.  


                                                 
43  In some cases these activities are continuing as part of the Retail Products Portfolio Initiative. Nonetheless, the 


focus of this review is limited to the TV Initiative logic model, and these activities are no longer part of the TV 
Initiative 
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Table 30. Logic Model Activities 


Existing Activity Proposed Activity Reason 


“NEEA partners outside 
of the organization” 


Delete No longer conducted 


“Collect TV Sales data, 
industry trends, 
specifications, and 
energy use data” 


Revise to: “Collect TV Sales Data 
from Retailers as continuing 
relationships allow and other 
information from industry sources” 


Further specifies where data is coming from  


“Establish annual 
specifications & 
incentive amounts with 
utility partners” 


Delete No longer conducted 


“Timely engage retailers 
presenting program for 
adoption” 


Delete  No longer conducted 


None Add: “Track TV technology trends 
and their implications for energy 
use.” 


Tracking trends in TV technology that could 
suggest a need for further market 
intervention are an essential program activity 
but are not currently included in the logic 
model 


Most outputs should be deleted since the activities that result in these outputs are no longer 
conducted (Table 31). 


Table 31. Logic Model Outputs 


Existing Output Proposed Output Reason 


“Agreement to leverage combined 
regions and incentives for more 
EE TVs” 


Delete Activities that result in these outputs 
are no longer conducted 


“Opportunity report with savings 
potential, leverage points, and 
costs” 


Potentially Revise to: “Up to date 
knowledge of market progress and 
effects of technology shifts” 


NEEA will continue to track market 
progress and technology shifts, but 
NEEA should update this output if it 
will use a document other than an 
Opportunity Report to document the 
findings from its tracking efforts 


“Partner aligned Program 
proposal for Retailers” 


Delete Activities that result in these outputs 
are no longer conducted 


“Agreements with retailers” Delete Activities that result in these outputs 
are no longer conducted 
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As described in Table 32, some short-term outcomes should be deleted since the activities that 
result in these outputs are no longer conducted.  


Table 32. Logic Model Short-Term Outcomes 


Existing Short-term Outcome Proposed Short-term Outcome Reason 


“Retailers agree to purchase/sell 
qualifying models and provide 
sales/inventory data – Qualifying 
TVs sold and sales data 
provided” 


Delete Activities that result in these 
outcomes are no longer 
conducted 


“Increasingly stringent ENERGY 
STAR specifications published 
on a  consistent basis – 
ENERGY STAR specifications 
push market actors to increase 
efficiency” 


Revise to: Increasingly stringent 
ENERGY STAR specifications 
published on a  consistent basis 


“ENERGY STAR specifications 
push market actors to increase 
efficiency” is captured in med-
term outcomes. 


None Add: “Ability to determine success of 
initiative and whether or not new 
interventions are needed” 


This is an important outcome of 
data collection activities and a 
key step if further interventions 
are needed  


Some logic model medium-term outcomes should be altered to reflect goals of long term 
monitoring phase (Table 33). 


Table 33. Logic Model Med-Term Outcomes 


Existing Med-term Outcomes Proposed Med-term Outcomes Reason 


“Year-over-year decrease in 
annual TV UEC of all sizes 
&price points sold in the 
Northwest” 


Delete This is the ultimate impact of the 
Initiative rather than a medium-term 
outcome. 


“Manufacturers include Energy 
Star specifications in designs” 


Revise to: “Manufacturers increase 
number of models that meet 
ENERGY STAR specifications” 


Manufacturers are already including 
ENERGY STAR specifications; the 
next step is to continue to increase 
the number of models that are 
energy efficient.  


None Add: “Implement new interventions 
(if needed)” – as tentative 


Part of the purpose of long term 
monitoring is to determine whether 
the market as truly been transformed 
and no longer needs NEEA’s 
interventions. If this is not the case, 
NEEA may want to consider 
whether new interventions should be 
added.  
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As described in Table 34, long-term outcomes can be combined to add clarity and reduce clutter. 


Table 34. Logic Model Long-Term Outcomes 


Existing Long-term Outcomes Proposed Long-term Outcomes Reason 


State Legislatures set higher UEC 
Standards 


Combine with: “Federal Agencies Set 
Higher UEC Standards” 


Removes duplicate ideas 
Federal Agencies Set Higher UEC 


Standards 
Combine with: “State Legislatures set 
higher UEC Standards” 
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Appendix H. Data Collection Instruments 


H.1. Retailer Sustainability Staff IDI 


H.1.1. Introduction 


Thank you for taking the time to speak with me. As I mentioned when we scheduled the 
interview, NEEA periodically conducts evaluations of their Initiatives to see how they’re 
impacting the market and how they could be more effective. We’re working with them to 
evaluate their Initiative to promote efficient TVs. [If applicable: This is a similar type of study to 
the one we were working on when we spoke last year].  


At the beginning of this year, NEEA shifted from the TV Initiative to its new Retail Products 
Portfolio Initiative. In this study we’re looking back at the TV Initiative to see what lessons 
NEEA can bring to its work promoting efficient consumer electronics going forward.   


H.1.2. Experience with TV Initiative and RPP  


Note: This section gathers data on the retailers’ opinions of the TV Initiative by asking them to 
compare it to RPP. Our focus is on the TV Initiative, however, and probes will seek detail on 
retailers’ experience with the TV Initiative. We ask about the TV Initiative in this context because 
it may be easier for respondents to describe the TV Initiative in comparison to something else 
than it would be to describe it on its own. 
 
Q1. Are you participating in the Retail Products Portfolio Initiative with NEEA? [If not, 


probe on why not and skip to Q4. If respondent doesn’t know, ask if they are continuing 
to receive incentives from NEEA for sales of efficient TVs. If so, probe on changes to the 
program in 2014. If not, skip to Q4].  


Q2. How is the RPP different from the TV Initiative, in terms of your interaction with Navitas 
and the utilities?  


Q3. How has your merchant teams’ reception of the RPP Initiative compared to their 
reception of the TV Initiative? Why do you think that is? 


Q4. Now I’d like to just focus on the TV Initiative that NEEA ran in partnership with other 
West Coast utilities from 2009 to the end of 2013. I understand that Navitas would 
contact you with information about the TV Initiative’s qualification criteria and incentive 
levels and you would pass that information on to your merchant teams. Is that correct?  


Q5. How, if at all, did your merchant teams’ response to the information you gave them about 
the TV Initiative change over the years that you participated in the Initiative?  
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H.1.3. Assortment Decision Making  


One aspect of the TV Initiative that NEEA is particularly interested in investigating in this 
evaluation is the influence of the incentive on merchants’ assortment decisions. Again, I’d like 
you to think back to the period from 2009 to 2013, before the transition to RPP.  
 
Q6. First, I’d like to make sure my understanding of the assortment decision process is 


correct. Am I correct in thinking that merchants work with manufacturers to gather 
information on the TV models available for the coming year, and that information 
becomes an input to an algorithm that predicts what an optimal assortment would be? 


Q7. Are there situations in which a merchant would use their own judgment to select one TV 
model over another, rather than relying on the algorithm?  


Q8. [If Q6= Yes] In what situations would that occur? 


Q9. [If Q6 = Yes] How frequently does that happen?  


Q10. How do you think the incentives NEEA offered through the TV Initiative impacted your 
merchants’ assortment decisions? Why do you say that?  


Q11. What specific instances, if any, are you aware of when the availability of incentives for 
efficient TVs caused your merchant teams to assort a product they might not have 
otherwise? [If not:] Looking beyond just assortment decisions, can you tell me about any 
specific instances that demonstrated to you that the merchant teams were considering TV 
Initiative incentives in their work? 


H.1.4. Attribution 


Now I’d like to ask a little bit about the TV Initiative’s impact on your sales of qualified 
products. This is a key issue for efficiency program administrators like NEEA since they need to 
report the energy savings they’ve achieved. 
 
Q12. Between January, 2012 and December, 2013, our NEEA TV Initiative tracking records 


indicate that [RETAILER NAME] had sold [STORE UNIT QUANTITY SALES OF 
QUALIFIED TVS] of televisions that qualified for incentives in Oregon, Washington, 
Idaho, and Montana. [READ THIS NEXT FOR NON-BEST BUY ONLY] This 
translates to [PERCENTAGE OF TOTAL TV SALES THAT ARE QUALIFIED 
TVS] percent of your total TV sales in the Northwest in 2012 and 2013. Does this sound 
correct? 


Q13. TR1b.  [READ FOR BEST BUY ONLY] Approximately what percent of total Northwest 
television sales does this represent for 2012 and 2013? 


Q14. Now please think about the NEEA TV Initiative. If this program was not available, do 
you think your sales of these QUALIFIED TVS would have been about the same, lower, 
or higher? 


Q15. [ASK IF Q13 = Lower or Higher] Can you please estimate what you believe your 
store’s sales of PROGRAM QUALIFIED TVS would have been in absence of the 
NEEA TV Initiative?  
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[READ: I want to make sure I understand you correctly. You are saying that [Q11 TOTAL 
QUALIFIED UNITS] of your company’s Northwest TV sales were Program Qualified 
between January 2012 and December 2013 and that without the NEEA program your 
QUALIFIED TV sales would have been [Q14], or about [Q11 TOTAL QUALIFIED 
UNITS – Q14)]] less without program support. Is this correct?  [IF NOT CLARIFY 
ANSWERS] 
 
Q16. [ASK IF Q13 = Same OR Higher]Why do you think sales would have been [Q13 


SAME/HIGHER] in absence of the NEEA program?  


H.1.5. Promotion 


Now I’d like to shift away from talking about assortment decisions to talk a little bit about how 
you decide which TVs to promote.  
 
Q17. I understand that trade promotions play a role in determining what TV models you 


promote – manufacturers offer special discounts and pay for special displays and ads. Of 
all the models you promote, roughly what proportion are you promoting because of trade 
promotions, and what proportion because of your own business objectives?  


Q18. Does the proportion vary by the promotional channel (e.g. in-store displays vs. weekly 
fliers)? 


Q19. What about educating sales associates about the features of specific products – to what 
extent are those efforts led by manufacturers, as opposed to done internally?  


Q20. How does a typical marketing partnership with a manufacturer differ (if at all) from the 
types of marketing partnerships you’ve had with NEEA? 


Q21. Thinking about your marketing partnerships with manufacturers, what, if anything, could 
NEEA do that they are not currently doing to more effectively promote energy efficient 
consumer electronics? 


H.1.6. Closing  


I just have a few more, general, questions about your experience working with the TV Initiative. 
 
Q22. What lessons have you learned from working with NEEA in the TV Initiative that you 


would like to see them carry forward into future initiatives, like the RPP?  


Q23. Is there anything we haven’t covered today that you think I should know about your 
experience working with the TV Initiative and NEEA? 


Q24. As I mentioned, in this study, we’re particularly interested in learning about how the TV 
Initiative influenced assortment decisions. We would like to speak with someone from 
your merchant teams to hear how they used information about the Initiative from their 
perspective. Is that possible? 
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H.2. TV Merchants Survey 


H.2.1. Introduction 


Thank you for taking the time to answer these questions. Your responses will help us determine 
how much influence energy efficiency programs like NEEA’s have had on sales of efficient TVs. 
This information is extremely important to NEEA and other program administrators who must 
demonstrate that their use of ratepayer funds is providing measurable, cost-effective energy 
savings in order to justify continuing their program efforts. 


H.2.2. Assortment Decision Making [ASK ALL] 
 
[ASK ALL] 


Q1. From the conversations we’ve had with retailers in the past, we understand that some 
retailers use mathematical models to predict an optimal product assortment. Do you use 
this type of algorithm in selecting your TV assortment? 


[SINGLE RESPONSE] 


1. Yes 
2. No 
98. Don't know 
99. Refused 


[IF Q1 = 1. YES] 
Q2. Once you have the output of the algorithm, are there occasions when you use your own 


judgment to choose to include one TV model over another in your assortment, or do you 
buy the models the algorithm has specified? 


[SINGLE RESPONSE] 


1. Yes – I use my own judgment to select models 
2. No – I purchase the models the algorithm specifies 
96. Other, please specify: [OPEN-ENDED RESPONSE] 
97. Not applicable 
98. Don't know 
99. Refused 


[IF Q2 = 1. YES] 
Q3. Thinking about all the TV models you assort, about what proportion do you typically 


select using your own judgment, rather than following the algorithm? 


[SINGLE RESPONSE] 


1. Enter Percent: [OPEN-ENDED RESPONSE] 
96. Other, please specify: [OPEN-ENDED RESPONSE] 
98. Don't know 
99. Refused 
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[IF Q1 = 1. YES] 
Q4. In 2013, did the algorithm you used to select your TV assortment consider whether a TV 


model qualified for incentives from energy efficiency programs? 


[SINGLE RESPONSE] 


1. Yes 
2. No 
98. Don't know 
99. Refused 


[IF Q1 = 2 (NO) OR IF Q1=98, (DON’T KNOW) OR IF Q4 = 2 (NO)] 
Q5. Do you consider whether a TV model qualifies for incentives from energy efficiency 


programs in your assortment decisions? 


[SINGLE RESPONSE] 


1. Yes 
2. No 
98. Don't know 
99. Refused 


[IF Q4 = 1. YES] 
Q6. In 2013, [Retailer] assorted a monthly average of [number of models] TV models, 


[Number qualified] of which qualified for incentives from NEEA. How many more TV 
models that qualified for incentives from NEEA did you include in your assortment in 
2013 than you would have included if the incentives had not been available? If 
possible, please refer to the purchasing algorithm you used to determine your TV 
assortment in 2013. If you cannot access the purchasing algorithm, please provide your 
best estimates.[SINGLE RESPONSE] 


1. Enter Number: [OPEN-ENDED RESPONSE] 
96. OTHER, PLEASE SPECIFY: [OPEN-ENDED RESPONSE] 
97. I AM UNABLE TO PROVIDE THAT INFORMATION, BUT SOMEONE ELSE 


CAN 
98. DON'T KNOW 
99. REFUSED 


[IF Q5 = 1. YES OR Q6 = 98. DON’T KNOW] 
Q7. About how many more TV models that qualified for incentives from energy efficiency 


programs did you include in your assortment in 2013 than you would have included if the 
incentives had not been available?  


[SINGLE RESPONSE] 


1. Enter Number: [OPEN-ENDED RESPONSE] 
96. Other, please specify: [OPEN-ENDED RESPONSE] 
97. I am unable to provide that information, but someone else can 
98. Don't know 
99. Refused 
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[IF Q6 OR Q7 = 97. I AM UNABLE TO PROVIDE… ] 
Q8. The number of qualified models that remain in your assortment in the absence of program 


incentives is a crucial piece of information for NEEA to understand the effects of their 
program. What is the best way for us to reach the person who can provide that 
information? 


[SINGLE RESPONSE] 


1. I will forward this survey to them. 
2. Please send them a link to the survey directly. (please provide name and email)  
96. Other, please specify: [OPEN-ENDED RESPONSE] 
98. Don't know 
99. Refused 


[ASK ALL] 
Q9. Between January, 2012 and December, 2013, our NEEA TV tracking records indicate 


that [Retailer Name] had sold [Unit Quantity Sales of Qualified TVs] of TVs that 
qualified for incentives in Oregon, Washington, Idaho, and Montana. If the incentives 
from NEEA and other utilities in the West had not been available, do you think your sales 
of these qualified TVs would have been about the same, lower, or higher? 


[SINGLE RESPONSE] 


1. Higher 
2. About the same 
3. Lower 
96. Other, please specify: [OPEN-ENDED RESPONSE] 
98. Don't know 
99. Refused 


[ASK BEST BUY] 
Q10. Approximately what proportion of your total Northwest TV sales does the [Unit 


Quantity Sales of Qualified TVs] models you sold in 2012 and 2013 that qualified for 
incentives from NEEA represent? 


1. [OPEN-ENDED RESPONSE] 
[ASK IF Q9= 1. HIGHER OR 3. LOWER OR 96. OTHER] 
Q11. Please estimate what you believe your sales of program qualified TVs would have been 


in the absence of incentives from NEEA and other utilities in the West? 


1. [OPEN-ENDED RESPONSE] 
[ASK IF Q9= 1. HIGHER OR 3 LOWER] 
Q12. Why do you think sales would have been [Q9 response: Higher OR Lower] in the 


absence of the program? 


1. [OPEN-ENDED RESPONSE] 
[Do not read:] 


98. Don't know 
99. Refused 


Thank you very much for your time. 
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H.3. Implementer Interview Guide 


H.3.1. Introduction 


Thank you for taking the time to speak with me. As I mentioned in my [phone call/email], we’re 
working with NEEA to understand what the TV Initiative accomplished and what lessons from 
the TV Initiative NEEA can take into its future efforts. Before we get started, do you have any 
questions about our work? 


H.3.2. Implementer Role 
 
Q1. How, if at all, did your role in delivering the program change in 2012 and 2013, 


compared to the first few years of the Initiative? 


Q2. What changes did you observe in the way retailers engaged with the Initiative in 2012 
and 2013? 


Q3. What kinds of questions did retailers ask about the Initiative? 


Q4. How, if at all, did retailers’ questions change over the course of the Initiative?  


Q5. Do you think the Initiative included all of the key retailers in the Northwest? [If not:] 
Which retailers would you have liked to include? 


Q6. What direct contact, if any, have you had with the retailers’ merchant teams? 


Q7. [If they had contact with merchants:] How did the merchants respond to the information 
you gave them about the program? What kinds of questions did they ask? 


Q8. How, if at all, has retailers’ engagement with the Initiative and other utility programs 
changed since the beginning of 2014, when programs began transitioning to RPP? 


H.3.3. Initiative Influence  
 
Q9. In this evaluation, NEEA is very interested in understanding the influence the Initiative 


had on the TV market. Based on your understanding of the market, to what extent do you 
think the program increased the proportion of qualified TVs in retailers’ assortments? 
[Probe to get a sense for the magnitude of the impact – did they add one qualified 
product, or did they double the proportion in their assortment?] Why do you say that? 


Q10. Based on your understanding, did the Initiative influence retailers’ assortment on a 
national level? How did other programs impact these non-program areas? 


Q11. [If Q10=Yes:] Did the Initiative’s influence on assortment have an equal impact across 
the country, or did the Initiative influence assortment to a different extent in the 
Northwest than other places? What about sales of qualified TVs?  


Q12. Can you give me examples of any interactions you’ve had with retailers that show how 
they are using the information you give them about qualified models?  
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Q13. And to what extent do you think the program influenced manufacturers to prioritize 
efficiency in TV design? 


Q14. Can you give me examples of any interactions you’ve had with manufacturers that show 
how they are using information about the Initiative? 


H.3.4. Closing 
 
I just have a few more general questions about the Initiative. 
 
Q15. What were the key differences between the Initiative and other mid-stream TV programs 


operating around the country? 


Q16. What were the greatest strengths of the Initiative? [Probe for the elements with the 
greatest impact on sales and the greatest impact on sales] 


Q17. What do you see as the key areas where the Initiative could have improved? [Probe for 
any elements that did not influence retailers] 


Q18. To what extent have those opportunities for improvement been incorporated into the 
design of NEEA’s RPP pilot? 


Q19. Those are all the questions I have. Is there anything we haven’t discussed that you would 
like to share with NEEA about the TV Initiative? 


H.4. ENERGY STAR Representative IDI 
 
Q1. How did NEEA contribute to the most recent spec revision? What value did EPA get 


from their participation? 


Q2. How, if at all, do you think the spec might have been different if NEEA had not 
participated? Is there anything it would or would not have included? 


Q3. Have you noticed a change in the way NEEA has engaged with ENERGY STAR? If so, 
how have they changed? 


Q4. Have you noticed a change in the way other stakeholders (retailers, manufacturers) have 
engaged with the ENERGY STAR process? If so, how has it changed?  


Q5. How do you anticipate TV energy use and energy efficiency will change as UHD comes 
on the market? 


Q6. What about OLED, will that bring about a reduction in energy use? Why or why not? 


Q7. Anything else to add? 





