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Executive Summary

KEY TAKEAWAYS

e Reports should present all key information in the first four to five pages and
provide more detailed information (of interest to highly engaged
homeowners or their contractors) in supplementary sections or an appendix.

e DPersuasive reports compare the current home to average and potential future
homes (after improvements), use vivid language, show a variety of benefits
(e.g., health, comfort, and cost savings), explain clear next steps, and provide
all the information a homeowner needs to act on recommendations.

e Assessors should prioritize their recommendations on the basis of customers’
concerns and needs, add explanations for their recommendations, and include
a personalized narrative summary (a first-person description of results and
recommendations, written in the assessor’s own voice).

e Recipients of residential efficiency assessment reports are more likely to
follow through on recommendations if assessors make them accessible and
personally engage with recipients (e.g., by walking them through the house
and going over the written report with them).

e Assessors should write their reports as clearly and simply as possible,
removing unnecessary elements and using language that is easy to
understand, preferably at about an eighth-grade reading level.

e Reports should feature good design, including a consistent structure, a mix of
text and visual elements, several high-quality photos (featuring good content,
composition, and lighting), explanations of the photos, and tables and graphs
that simplify information.

RESIDENTIAL EFFICIENCY ASSESSMENTS

Energy efficiency assessments are a key piece of most utilities’ residential demand-side
management portfolios. Almost nine million US households had been assessed as of 2015.1
The way in which residential energy efficiency assessors present results can influence
homeowner satisfaction with assessments and the likelihood that they will take action. The
overarching goals of this project are to describe current practices in assessment report
writing, characterize the responses of homeowners to receiving reports, and identify
opportunities for improving them.

1 Energy Information Administration, “Table HC2.3: Structural and geographic characteristics of U.S. homes by
year of construction, 2015,” Residential Energy Consumption Survey (RECS), February 2017.
www.eia.gov/consumption/residential /data/2015/hc/php/hc2.3.php.
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METHODOLOGY

This project is the most thorough analysis of assessment reports conducted to date. We used
a mixed-method approach, blending qualitative and quantitative methods, to triangulate
our results and ensure reliability. We took the following steps:

o Content analysis: Report review, element coding, and readability calculation

o Expert review: Evaluation of reports by content specialists

e Eye-tracking study: Observation of homeowner eye movements while reading
o Customer survey. Survey of customers receiving residential assessments

CONTENT ANALYSIS

The research team analyzed 45 reports, coding 65 elements of each and calculating their
readability scores. The most common elements of the reports were text, photos, diagrams,
and tables and graphs. The sample reports we collected were somewhat long (averaging 14
pages), with dense text (224 words per page) and high language difficulty (11th-grade level,
rather than the 8th-grade level that we recommend). On average, reports had 1.25 images
per page (photos of home, stock photos, thermal images, or diagrams), of which 56% were
tailored to the assessed home. We found that 73% of reports used tables to present
information, and 29% included narrative summaries. These elements are particularly
effective for conveying recommendations.

For measuring benefits, the most common metrics included in the reports were annual
savings (60%), up-front costs (58 %), and rebate or discount information (42%). Less common
metrics included health inspection results (40%), payback period (31%), actual energy saved
(27%), and carbon footprint reduction (20%).

EXPERT REVIEWS

Teams of 3 content experts (behavioral scientists, efficiency assessors, and marketing and
design specialists) evaluated the 42 highest-scoring reports (based on ACEEE preliminary
ratings). Reviewers generally agreed that they could be greatly improved. In particular,
assessors could strengthen the recommendations sections by making them easy to find,
presenting them clearly and simply, improving the content (e.g., by avoiding unnecessary
recommendations), prioritizing suggestions, and explaining this prioritization. The experts
also noted that assessors should tailor reports to the individual homeowner, remove barriers
to follow-through (e.g., by providing specific information on what the homeowner should
do next, along with relevant resources), and avoid technical language and unnecessary
information. They said that narrative summaries of results and recommendations,
complemented by tables summarizing this information are particularly useful and
important for homeowners; these should be placed within the first four to five pages of the
report, including multiple metrics of benefits and explanations.

Experts gave higher scores to reports that included payback periods, but they were split as
to the persuasiveness of this information. Some found the metric useful for assessing
benefits, but others suggested that the calculations were inaccurate or that they focused too
much attention on the financial aspects of homeowners’ decisions. In general, experts
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lamented the heavy emphasis on financial motivation and recommended presenting
multiple benefits instead. On average, reports presented three benefits metrics each.

EYE-TRACKING STUDY

We condensed three of the top-rated reports to five pages each and included them in an eye-
tracking study. EyeSee administered the study to a nationally representative sample of
homeowners. We found that homeowners paid attention to critical information in the
reports, especially if it came earlier rather than later and was placed at the top of a page.
Although they took in most text and visual elements, they particularly attended to summary
tables and narrative summaries. In general, attention was dictated more by the structure of
the page than by how interesting or important the information was. Including a variety of
elements is effective, but having too many can result in homeowners skipping some
information. Based on our limited sample, we suggest including no more than four to five
elements per page. However this would vary based on size, complexity, and spacing of
elements.

CUSTOMER SURVEY

We surveyed customers in New York and Illinois who received assessments to learn what
actions they took after their assessments and how the report process could be improved.
Survey findings suggested that assessors should present assessment results both in writing
and in person, which corroborated what assessors on our expert panel told us. Customers
who received an oral presentation were more satisfied with how the results were conveyed
than were those who received only written information. They were also more likely to act.

Homeowners were generally satisfied with their reports (rating them 82 out of 100) but a
little less satisfied with the overall assessment (78 out of 100). They reported upgrading for
reasons of comfort, energy savings, or cost savings. Reasons given for not upgrading were
financial (upgrades were too expensive, or homeowners were not sure about costs and
savings). Most often, customers saved the reports for their records (41%) and/or installed
upgrades (34%), usually with the help of a contractor (they were twice as likely to hire a
contractor than to do it themselves). Some 27% of participants said they applied for a rebate,
and 14% said they contacted a contractor for more information. The most common upgrade
was installing insulation (51%), followed by weather-stripping and air sealing (35%).

RECOMMENDATIONS

We suggest the following to maximize the persuasiveness of efficiency assessment reports
and encourage homeowners to follow through on recommendations.

e Present the report in person as well as in written form.

e Use simple, clear language and personalized information instead of boilerplate in the
written report.

¢ Maintain a simple and consistent structure.

e Provide key information in the first four to five pages, followed by more details in
supplementary material at the end.

e Prioritize recommendations, with explanations, based on customer concerns and
needs.

Vi
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Summarize results and recommendations in tables and in personalized narrative
summaries.

Present a variety of upgrade benefits including health, comfort, and cost savings.
Highlight social norms or offer comparative information, for example the customer’s
home energy use versus that of the average home and potential future homes (with
improvements).

Use vivid, metaphorical language to bring the report to life.

Include high-quality images (with good content, composition, lighting, and so on)
and explain them with notations.

vii
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Introduction

Residential electricity use accounts for the largest proportion (37.4%) of American electricity
consumption (EIA 2018a). It may also represent one of the biggest opportunities for energy

savings. National Renewable Energy Laboratory estimates the US residential building stock
could save $49 billion in annual energy costs through efficiency improvements (NREL 2017).

Building new homes that are more energy efficient is only part of the solution; upgrading
existing homes is also critical. Old homes make up a large proportion of the American
housing stock and tend to be relatively inefficient. A Swiss study notes that buildings
constructed between 1947 and 1979 generally consume more energy than those built earlier
or later (Aksoezen et al. 2015). In the United States, 36% of buildings were erected around
this time (EIA 2018b). These buildings might be prime targets for energy assessments and
energy efficiency upgrade work.

Changes in household behaviors can impact energy consumption in existing homes, and a
one-time investment in energy upgrades may be the most impactful behavior of all
(Gardner and Stern 2008). Many utilities use home energy assessments as a strategy to
encourage installation of energy-saving upgrades and reduce energy demand. In 2013, a
large meta-analysis of experimental studies to reduce energy use found that interventions
such as home energy assessments were more effective than other popular interventions
including peer comparison feedback (Delmas, Fischlein, and Asensio 2013). As of 2015, 8.9
million households in the United States had received one of these assessments, leading to
average energy reductions of 5% or more (EIA 2018b; Delmas, Fischlein, and Asensio 2013;
Alberini and Towe 2015).

Nevertheless, home energy assessments are not as effective as they could be because
conversion rates (the proportion of customers who complete recommended upgrades) are
sometimes low (e.g., Breukers et al. 2009; Jaffe and Stavins 1994). Frequently participants go
through the assessment process but either do not complete the recommended upgrades or
complete only the cheapest ones with the shortest payback periods (e.g., Palmer, Walls, and
O’Keeffe 2015). Conversely, many homeowners complete upgrades without an assessment,
which calls into question the necessity of assessments for promoting upgrades (Frondel and
Vance 2013).

In a 2013 study, 71% of assessors estimated that American homeowners installed at least one
recommended upgrade “fairly often” or “always,” but only 1% of homeowners followed
through on all recommendations (Palmer et al. 2013). Surveys of assessment recipients find
similar results. One home energy assessment program, the E-Conservation Residential
Audit Program, achieved mean annual savings of $357 per customer, with 84%
implementing at least one low- or no-cost change and 55% implementing other upgrades
(Kirby et al. 2014). A program in Pittsburgh led by a student group, the National Energy
Leadership Corps, found that 85% of all customers adopted at least one recommendation,
but overall only 30% of recommendations were adopted (Ketchman et al. 2016). Other
studies have found similar adoption rates of 30-85% (Fuller et al. 2010; Ingle, Moezzi, and
Lutzenhiser 2012; Palmer et al. 2013; Murphy 2014). All of this indicates that home energy
assessments are somewhat effective but could be improved, particularly for encouraging the
adoption of higher-cost recommendations.
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Homeowners most commonly cite financial factors as reasons for upgrading or not
upgrading their homes (Sussman and Chikumbo 2017). Still, nonfinancial factors can also be
important. Customers’ personal circumstances, values, attitudes, and interests can motivate
(or inhibit) action. Programs offering identical incentives can differ tenfold in effectiveness,
based on the strength of their marketing campaigns (Stern et al. 1986).

PURPOSE AND TYPES OF HOME ENERGY ASSESSMENTS

A home assessment is the main element of a home energy audit. The primary purpose of a
home assessment is to evaluate the current state of a residence’s energy efficiencies and
identify opportunities for efficiency improvements. Homeowners typically conduct
assessments either with the assistance of a residential energy efficiency expert or a
contractor with specific expertise (e.g., HVAC or insulation), or alone, usually with the help
of a computer-based tool or website) (Riley et al. 2012, cited by Sprehn et al. 2015). In some
cases, the professional assisting with the assessment also may be qualified to install the
recommended measures and, as such, may be particularly motivated to encourage
homeowners to act. In these situations, honest and unbiased assessments are important for
gaining credibility and building trust from homeowners, ultimately helping to influence
homeowners’ investments in energy efficiency upgrades (Sussman and Chikumbo 2017).

Homeowners can conduct several types of assessments. One taxonomy includes four types:
“selt” (with the help of an online or computer-based calculator), “assisted” (with the help of
a specialist in one type of installation or a general nonexpert such as a member of a
community group), “traditional” (guided by an energy efficiency expert), and “deep”
(guided by an expert looking for savings of 50% or more) (Riley et al. 2012, cited by Sprehn
et al. 2015). In our discussions with assessors, we also noted two potential additional types
of assessment: those that are conducted only for the direct installation of free or subsidized
upgrades, and those conducted purely for energy score calculations.

Although many assessment programs include a direct installation component, some
programs are entirely designed around the installation of specific measures. Direct
installation assessments occur when utilities offer free upgrades; more extensive free
measures to homeowners meeting certain criteria, such as low-income residents qualifying
for weatherization programs (DOE 2019b); or low-cost measures to all customers. In those
cases, home energy professionals may go to customers” homes, conduct assessments, and
then directly install qualified upgrades. Assessors typically do not recommend additional
measures. Reports for these assessments may be cursory and lack detail. Assessments
(sometimes self-assessments) may also be conducted to determine a home energy score or
similar metric (DOE 2019a). Again, homeowners may receive a report, but it will typically
highlight only the energy score. Because of their cursory nature, these types of assessments
and reports are not the focus of this paper.
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Most assessments, and especially those that are more rigorous and detailed, tend to proceed
through four major steps (Sprehn et al. 2015):

¢ Gathering homeowner facts

e Gathering facts about the residence

¢ Identifying and analyzing energy efficiency opportunities
e Presenting results to homeowners

Assessors learn these steps through certification programs and organizations such as the
Building Performance Institute, Home Performance with ENERGY STAR®, and the
Residential Energy Services Network.

CREATING AND PRESENTING THE ASSESSMENT REPORT

The final step of the assessment procedure, presenting results, usually includes some form
of written report. Although our focus in this paper is the structure, appearance, and writing
of the report, we learned from experts and homeowners that how the assessor presents the
report also matters. When assessors personally go over the report with homeowners, they
are more likely to influence follow-through. One assessor put it bluntly: “Any report
delivered without a presentation is toilet paper.” This meshes with previous research
showing that guiding customers through information barriers, decision-making barriers,
and transactional barriers increases assessors’ success (Billingsley, Stratton, and Fadrhonc
2016).

To the best of our knowledge, there are few written guides describing best practices for
creating residential efficiency assessment reports from a sales and marketing perspective.
Selling Energy (2014) by Mark Jewell is a comprehensive guide to sales and marketing for
energy efficiency. Nevertheless, the book does not focus specifically on the design and
creation of assessment reports. The lack of broad knowledge on this topic leads assessment
reports to vary greatly in terms of length, structure, language, and use of graphics and
images. Home energy assessors are good at diagnosing and addressing technical
opportunities for efficiency but are generally less experienced in effectively presenting their
recommendations from a marketing standpoint (e.g., Gonzales, Aronson, and Constanzo
1988). This is not surprising, given that home energy assessors are hired for their energy
expertise as opposed to their communication or design skills.

Report Generation Software

Fortunately, assessors can purchase software that allows them to input their findings and
automatically create well-designed reports. These can facilitate the process of creating
effective materials without the need to learn and understand design principles; they can also
reduce the time required to generate reports after an assessment. Examples of these
programs include Energy Optimizer, Snugg Pro, and TREAT. The advent of a common data
standard, HPXML, is now further facilitating automatic report generation.2 This new
standard allows a home energy assessor to collect data with a variety of tools and use

2 For more information, see www.hpxmlonline.com/.
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different options of software programs to export the data into a report. Some organizations,
such as the New York State Energy Research and Development Authority (NYSERDA),
require their assessors to use approved software programs (those capable of generating
HPXML data) and to upload their assessment results in HPXML form to their database.

Automatic report generation software is an excellent step forward, allowing assessors to
focus on assessing rather than designing reports. But it is not the complete solution, because
of two main drawbacks. The first drawback is that the software can be expensive. Currently,
software solutions usually charge per assessment report generated, sometimes with
discounts given for higher volumes. This system therefore favors larger companies that
process greater numbers of assessments. Small companies or individual contractors may
therefore prefer to continue creating their own reports, especially if they are unlikely or
unable to earn additional income by doing the home upgrades themselves.

The second drawback of report generation software is that assessments still need human
input. For example, as we discuss later in this report, personalized narrative summaries, as
well as thermal images and custom-tailored results, are key elements that make reports
effective. This means that, as good as the software might be, the author of the report must
still work to make the report conform to best practices. Assessors should exclude sections
that are unnecessary, reorder sections to emphasize solutions to homeowner concerns, use
personal and nontechnical language, write a narrative summary, and acquire thermal
images to put into the report. Software, in itself, does not do all of these functions.

PREVIOUS SOCIAL SCIENCE RESEARCH ON HOME ENERGY ASSESSMENTS

Program implementers can increase the likelihood that homeowners will upgrade their
homes either by increasing the likelihood that homeowners will have an assessment, or by
increasing the effectiveness of the assessment and the presentation of results or
recommendations.

Two studies have tested theory-based approaches for encouraging homeowners to
participate in assessments. One study found that sending assessment invitations to
homeowners with social comparison information makes them more likely to request one
than those who receive invitations without the comparison (Holladay et al. 2016). The other
found that when contractors send notecard reminders about assessments that use social
science-derived behavioral strategies (citing social norms, emphasizing key elements, using
a personal touch), the recipients are more likely to keep appointments than when the
notecards do not use those strategies (Gillingham and Tsvetanov 2018).

In regard to increasing the effectiveness of the assessments themselves, Sussman and
Chikumbo (2017) summarized how psychology and behavioral science can inform multiple
aspects of the assessment. These include the cost of the assessment and recommended
measures, direct installation of upgrades, interpersonal style and personal characteristics of
the assessor, performance of specific diagnostic tests, and the method of collecting and
presenting data. They also evaluated the effectiveness of highlighting various benefits of
upgrading (e.g., financial, health, comfort, home value) in an online experiment that tested
six message-framing strategies that assessors could use when discussing upgrade options.
The outcome of the Sussman and Chikumbo 2017 research was a series of recommendations
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for how assessors could talk about home energy upgrades with homeowners. It emphasized
the use of behavioral insights, such as message-framing strategies that change how
customers perceive costs.

This paper follows up on Sussman and Chikumbo’s 2017 study. We focus specifically on
how assessors can improve their reports to maximize the likelihood that customers will
follow through on their recommendations. The assessment report is a key deliverable for the
homeowner, one that can influence satisfaction (or dissatisfaction) with the assessment and
upgrade decisions. This paper examines the assessment report as a whole, identifying
common practices and how they can be changed to better capture homeowners” attention,
convey information persuasively, and effect behavior change.

PREVIOUS RESEARCH ON CREATING ASSESSMENT REPORTS

Two studies have previously made recommendations for improving residential efficiency
assessment reports. One of these was the above-mentioned report by Sussman and
Chikumbo (2017) on message-framing strategies for home energy upgrades. The series of
experiments described in that study helped determine that, in addition to mentioning
financial benefit, messages emphasizing greater comfort and health could increase the
intention to upgrade. Similarly, listing “no-brainer” upgrade recommendations separately
from other recommendations can slightly increase homeowners’ intentions to purchase
midrange upgrades that are more expensive than the no-brainer recommendations.
Presenting payback in terms of a specific month and year in the future could be a little more
effective than talking about the number of years and months from today. And presenting
the total cost of upgrades as an add-on to needed repairs, as opposed to a stand-alone
investment, could increase homeowners” intention to follow through.

Regarding the assessment report, the takeaway recommendations of Sussman and
Chikumbo (2017) were to tailor the report to homeowner values and concerns, to put a
greater focus on nonfinancial benefits (especially if those might be of particular interest to
the homeowner), and to apply the subtle message-framing strategies described above. The
study provided some specific recommendations for presenting certain types of results and
described overall strategies for interacting with homeowners, but it did not examine the
report as a whole, nor did it investigate aspects such as overall language, look, and length of
the report.

The second study was a content analysis of assessment reports (Sprehn et al. 2015). The
researchers analyzed 10 reports to identify common content elements and determine which
of these should be considered essential. They identified 10 sample assessment reports using
a standard Internet search and coded those reports to describe 30 elements that were most
common among them. Then, in a survey of 500 assessors, they asked whether each report
element was “essential,” “useful but not essential,” “unessential,” or “other,” using a
method developed by Lawshe (1975) to calculate the “essentialness” of different factors.
This showed that four elements were essential: (1) a summary of the audit procedure, (2) a
summary of recommendations, (3) building photographs, and (4) numbers (e.g., kilowatt-
hours, dollars, or therms). Through their survey responses, assessors did not deem any of
the other 26 elements, such as resources for further education or tax incentive programs, as
“essential,” “useful but not essential,” or “not essential” to a statistically significant degree.
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Sprehn et al. (2015) provides important insights but has several limitations. The study was
conducted to identify essential sections of reports, primarily from a technical and
information-provision perspective rather than a customer-centric or behavior-change
perspective. Thus, its findings were limited by exclusive use of expert assessors as opposed
to behavioral scientists, marketing professionals, graphic designers, or utility customers
(particularly those who actually received assessment reports). Moreover, its selection of
reports was limited to just 10 publicly available documents. Although most structural
elements were represented, the authors could not generalize to aspects beyond those
presented in the 10 reports. Furthermore, they may not have used the best reports available;
one was examined by the panel of expert reviewers we convened for this study and was
ranked 39th out of 42 reports. Overall, Sprehn et al. (2015) was helpful for determining
content but had limited application in terms of persuasiveness and behavior change.

Project Overview and Goals

Both the Sussman and Chikumbo (2017) and Sprehn et al. (2015) studies provide useful
guidance for assessors but leave several aspects of report development unexplored. The
current study builds on the findings of these previous works by examining a larger sample
of reports with a more diverse group of experts and homeowners and using a larger variety
of analysis approaches. It seeks to go beyond asking what sections are important or what
message-framing strategies should be employed, asking how reports should be designed
and written overall, as well as how customers respond to receiving them.

The overarching goals of this project are to identify current practices in assessment report
writing, responses of homeowners to receiving reports, and opportunities for improving
reports. To do this, we took the following steps (a more detailed description of our
methodology is provided in Appendix A):

o Content analysis. Report review, element coding, and readability calculation

e Expert review. Evaluation of reports by content specialists

e Eye-tracking study. Observation of homeowner eye movements while reading
o Customer survey. Survey of customers receiving residential assessments

RESEARCH QUESTIONS

Through our deep dive on residential efficiency assessment reports, we sought to answer
the following questions:

e What are the most common elements used in residential energy efficiency
assessment reports?

e What are the most attention-getting elements of the reports?

e What elements of the reports are most persuasive?

e What is the optimal length and level of detail of a residential energy efficiency
assessment report to encourage customer follow-through?

e  Which metrics do recipients most prefer for describing costs and benefits or savings
within the reports?

e How can the process of presenting the report and following up be improved?

Before answering these questions, we describe the findings of each section of our research.

6
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Content Analysis

The first part of our study involved an in-depth examination of sample residential efficiency
assessment reports. As described in Appendix A, we collected 68 reports, which we
narrowed to a group of 45 for coding and analysis. Nine of the reports came from the US
Northeast, seven from the Midwest, 15 from the West, and eight from the South. In addition,
two reports came from outside the United States, and four came from unspecified locations.
Several reports were created with known software templates: four by Snugg Pro, three by
Energy Optimizer, two by TREAT, and one by REM/Rate. For content analysis, we coded 65
elements of the reports, including basic characteristics, readability, and design, as well as a
few aspects of specific content (e.g., presence of a health and safety assessment).

ELEMENTS OF THE REPORTS AND WHAT THEY MEAN

Given that Sprehn et al. (2015) had already conducted a content analysis on specific sections,
we focused our analysis on elements that made reports persuasive, clear, and eye-catching.
The tables below describe the design and content elements found in our collection of sample
reports. Below, we summarize these characteristics and put them into context, given the
comments from expert reviewers (described later) and eye-tracking research (also described
later).

Text and Length

Reports averaged 14 pages in length and 224 words per page. Experts tended to note that
most reports were made too long by unnecessary information. The number of words per
page is slightly less than what would be expected on a full page of double-spaced, 12-point
text (approximately 250 words). Given that each assessment report page had an average of
1.25 images, the text appeared to be somewhat dense. Twelve reports included appendixes,
with an average length of three pages. Experts liked reports with appendixes or those that
contained critical summary information up front followed by in-depth reference material
toward the end. Effective reports had the most critical actionable information within the first
four to five pages. Table 1 and figure 1 present these characteristics.

Table 1. Report text and length

Characteristic Average
Pages per report (single-sided) 14
Pages per appendix (when included)* 3
Words per report 2,786
Words per page 224

*Twelve reports included appendixes.
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Figure 1. Table of contents for a well-structured report by Envinity. It includes key information in the first five pages
and appendixes with additional information at the end.

Images

Reports had an average of 1.25 images per page (17 images in total). These included interior
and exterior photos of the home, stock photos of other homes (or people working or living
in them), and diagrams.? A large majority of reports (82%) devoted less than a quarter of
their space to images. The use of images can help draw and keep attention and stimulate
visual interest, but our eye-tracking analyses showed that too many graphic elements could
also be distracting. Graphic designers in our panel noted that photos need explanation (e.g.,
arrows or circles pointing out important details) and that the quality of photos —in terms of
content, composition, lighting, and so on—can strongly impact the overall perception of
quality and credibility of the assessment. All expert groups also noted that personalization
was critical for the reports to be effective. Approximately 56% of all images were personally
tailored to the customers” homes. Table 2 and figure 2 present these characteristics.

Table 2. Images

Average/
Characteristic frequency
Images per report 17
Images per page 1.25
Percentage of all images that were personally tailored 56%
to customers’ homes °
Reports that included thermal images* 38%

3 We considered a group of images presented together to be one large image. Graphs, charts, and tables were not
considered images for this calculation.
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Average/

Characteristic frequency
Reports that devoted less than % of space to images 82%
Reports that devoted ¥4 to Y2 of space to images 11%
Reports that devoted %2 to %4 of space to images 4%
Reports that devoted more than %4 of space to images 2%
Reports that did not use color images %
2%

Reports that did not include any images

* 99% of thermal images were tailored to customers’ homes.

Views of current conditions in your
attic. Most of the attic is un-
insulated. In order to achieve an
effective thermal barrier, attic
insulation needs to be continuous
and even.

Figure 2. A good use of images, with clear photographs of the customer's home (rather than stock photos) alongside an explanation of the
energy issue being depicted. Source: Assessment report by Hassler Heating and Air Conditioning.

Tables and Graphs

Most reports included some type of table or graph. Seventy-three percent used summary
tables to present information such as recommendations and home diagnostics, and 51%
included a graph (usually to show electricity usage). Our eye-tracking study showed that
summary tables attract and hold attention, often retaining viewers for longer than complete
paragraphs even though they included fewer words. Table 3 and figure 3 present these

characteristics.

Table 3. Tables and graphs

Characteristic Frequency
Reports that included a graph* 51%
Reports that used summary tables to present information 73%
Reports that used tables to summarize recommendations 62%
Reports that used tables to summarize problems in the home 29%
Reports that used tables to present rebate offers and packages 29%
Reports that used tables to summarize direct installations 16%

* The most common type of graph was a bar graph depicting electricity usage.
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Average Home Energy Usage Your Home's Energy Use
Total: 52,418 Total: 53,908
SO
B Cooling B Cooling
B Heating M Heating
m ApplfLig H Applfltg
B Hot Water B Hot Water

Figure 3. Effective graphs simplify and clarify information. Presenting information about the current home is more effective if it is
presented in the context of other homes or the average home. This strategy also helps persuade the customer to take action by leveraging
social norms. Source: Assessment report by Envinity.

Recommendations Section

Relatively few reports, 29%, included a narrative summary of all the findings and
recommendations. Almost all of these (12 of 13) put the summary at the beginning of the
report. Our panel of experts commented on how a personalized summary at the start of the
report was important to increase trust, sincerity, clarity, and credibility. Our eye-tracking
study corroborated this, showing that homeowners spent more time viewing and focusing
on narrative summaries than on other, similar areas of text. When assessors listen to
homeowners and reflect their concerns in the narrative summary using an honest tone and
clear, simple language, homeowners will be more motivated to act.

Recommendations could be improved by providing behavior-change tips and clearly
identifying next steps. Behavior-change tips were suggested in only 33% of the reports, and
clear next steps (including all the information that customers would need to follow through)
were described in only 56% of the reports. Behavioral scientists explained that removing
barriers to action should be an important goal of these reports, and providing information
for next steps is one way to do so. If the information for next steps is difficult to find (or
absent), then the likelihood of action is reduced. Table 4 and figure 4 focus on
recommendations.

Table 4. Recommendations

Characteristic Frequency
Reports that included a narrative summary of findings and recommendations* 29%
Reports that presented clearly defined next steps for the customer 56%
Reports that included behavior-change tips for energy savings 33%

*0Of the reports that included a narrative summary, 92% put it at the beginning of the report.

10
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General Notes

Thank you for having me in your home and giving HEAT Squad the opportunity 10 make your home more comfortable and
efficient. Your home has an efficient heating system that is thoughtfully managed, and an on-demand hot water heater that is
one of the more efficient ways to produce domestic hot water, However, the home does have some significant thermal
boundary issues - it's high leakage rate combined with numerous flaws and deficiencies in the thermal boundary are the
cause of your high fuel bills. Your home is using more than 85,000 BTU's per square fool of living space. Thal is aimost twice

Figure 4. Personal narrative summary. Source: Assessment report by Neighborworks H.E.A.T. Squad.

Savings Metrics and Benefits

The most common metrics for measuring benefits that assessors included in their reports
were annual savings (60%), up-front costs (58 %), and rebate or discount information (42%).
Other metrics, such as health inspection results (40%), carbon footprint reduction (20%), and
energy saved (e.g., in kWh) (27%) were less common. In their comments, assessors observed
that too few reports promoted nonfinancial benefits. Nevertheless, experts agreed that clear
financial information was important to include and that generally presenting multiple
metrics was helpful. On average, reports offered three different savings metrics (listed in
table 5 below). Multiple metrics can help make reports more persuasive, especially if the
information is presented in the context of other homes, the average home, or the customer’s
potential future home (after improvements). Customers can find and use the information
that matters most to them and make an informed decision.

Payback period was presented in 31% of reports, mostly for items with immediate or short-
term paybacks (less than four years). This was a somewhat controversial metric, as some
assessors noted that these were unrealistically short and that (correctly) citing longer
periods would be very unpersuasive. Behavioral scientists felt it was important to provide
payback period because it simplifies financial calculations. As discussed below, a statistical
analysis found that payback period was one of two factors that independently predicted
higher overall expert ratings of report quality. Table 5 and figure 5 show these features.

11




Table 5. Savings metrics and benefits presented to customers
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% of reports that

Characteristic included metric
Financial
Annual savings 60%
Up-front costs 58%
Rebate or discount information 42%
Payback periods 31%
Savings-to-investment ratios (SIR) 22%
Lifetime or 10-year savings 7%
Maintenance costs 4%
Return on investment (ROI) 4%
Energy
kWh savings 27%
Therm or natural gas savings 8%
Home energy score %
HERs index 7%
Environment and water
Carbon footprint 20%
Water savings (gallons) 9%
Health and safety
Combustion safety 49%
Carbon monoxide 47%
Specific health and safety recommendations 38%
Social comparison
Comparison to other homes or “average home” 20%
Benefits

Cost savings 2%
Comfort 2%
Health 42%
Home value or upgrades as an investment 13%
Environmental sustainability, carbon footprint, 27%

or greenhouse gas emissions reductions

12
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OVER 1 YEAR*

Figure 5. Presentation of multiple metrics for financial and nonfinancial benefits. Source: Assessment report by Neighborworks H.E.A.T.
Squad.

READABILITY OF SAMPLE REPORTS

Simplifying written marketing materials (e.g., pamphlets encouraging residents to enroll in
energy conservation programs) to improve their readability can make them more effective
(Wong-Parodi, de Bruin, and Canfield 2013).We calculated objective readability scores for
each home energy assessment report using procedures described in Appendix A. Based on
the combined scores of multiple readability metrics, our sample assessment reports
required, on average, an 11th-grade reading level (results ranged from 8th grade to the
second year of college). This is higher than recommended and may make it difficult for
assessment recipients to understand and engage with their assessments.

The readability web tool that we used, Readable.io, explains that for content to be “readable
by 85% of the general public, you should aim for a readability score of Grade 8 or better” (by
“better,” they mean lower) (Readable 2019). However we could not confirm this through
other sources. Given that 92% of American homeowners have at least a high school
education (Census Bureau 2017), an 11th-grade reading level might be considered
reasonable. That said, the last time the National Assessment of Adult Literacy survey was
conducted, it found that 43% of American adults had only a “basic” or “below basic” level
of literacy (NCES 2003). Although this is not mapped onto the “grade level” concept of
literacy, one would surmise that materials written at an 11th-grade level might be difficult
for these readers to fully understand.* According to Johns and Wheat (1984), American
newspapers are usually written at about an eighth-grade level.> The readability web too we

4 These statistics come from the most recently available National Assessment of Adult Literacy in 2003. But at
that time results did not change significantly from 10 years prior (nces.ed.gov/naal/kf demographics.asp). This
suggests that, even if literacy rates have changed since that time, it is unlikely that they changed dramatically.

5 Reading level varies according to topic, source, and grading tool (Johns and Wheat 1984).
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used gave our sample of assessment reports an average letter grade between B and C (the
lowest possible was D).

Expert Reviews

We recruited a panel of experts from three disciplines to review our sample of reports: eight
home energy assessors, eight behavioral scientists, and six graphic designers or marketers.
Each report was reviewed by one expert of each type, using standardized review forms.
Each expert conducted approximately seven reviews. In open-ended questions, the forms
asked reviewers to provide qualitative comments on strengths and weaknesses of each
report (described in Appendix B); other questions asked for quantitative ratings of several
aspects of the reports. On completion of the reviews, we convened three focus groups to
discuss the reports: one for behavioral scientists, one for assessors, and one for graphic
designers. The procedures for recruiting panelists, assigning reviews, coding results, and
analyzing outcomes are described in Appendix A. The specific qualitative analyses from
individual reviews and focus groups are available in Appendix B.

EXPERT RATINGS OF ASSESSMENT REPORTS

In their individual reviews, experts rated the assessment reports in general and on four
specific dimensions, presented in table 6. Overall, reviewers from all three disciplines felt
that there was significant room for improvement in the assessment reports. Experts
individually rated qualities of each assessment report on a seven-point scale, with 1 being
the lowest score and 7 the highest. Overall quality was rated 3.94 out of 7, understandability
received a rating of 4.16, persuasiveness was rated 3.44, interestingness and appeal received
a rating of 3.86, and the summary and recommendations sections received a rating of 3.92.
These varied by type of reviewer, with behavioral scientists usually awarding slightly
higher average scores than assessors or graphic designers.

Table 6. Experts’ mean scores for assessment reports

Interestingness Summary and

Raters Overall Understandability ~ Persuasiveness recommendation
and appeal .
sections
Graphic 3.86 3.95 3.08 3.67 3.93
designers
Assessors 3.85 4.3 3.53 3.85 3.7
Behavioral =, 44 4.29 3.68 4.07 4.29
scientists
Combined 5 4, 4.16 3.44 3.86 3.92
average

Overall report quality was correlated with understandability (r = .82, p <.001),
persuasiveness (r = .89, p <.001), quality of summary and recommendations (r = .89, p <
.001), and interestingness and appeal (r = .89, p <.001). However these were closely related
to one another. To determine the best unique predictor of overall quality, we conducted a
regression analysis, F (4, 37) = 164.63, p < .001, R2=.95. Interestingness and appeal (8 = .45),
as well as quality of summary and recommendations (8 = .38), accounted for the most
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unique variance in the rating of overall quality of the reports, suggesting that these two
aspects may be particularly important.

Social Comparison and Payback Period

We conducted exploratory analyses to determine if any specific elements that we coded in
part one of the project predicted experts’ ratings of overall quality. Generally, we found the
effect to be diffused across elements and that the combination of elements was likely
important. However two specific elements, payback period and social comparison
information, also significantly predicted overall ratings on their own.

We found that reports that mentioned payback period were rated higher

(M = 4.44) than those that did not (M = 3.69), t(40) = 2.25, p = .03. In their comments, some
reviewers noted that the metric was helpful, but others said payback period in some of those
reports was a weakness (commenting, for instance, that unrealistically short periods were
probably unpersuasive, or that the period was too long to be compelling). Generally,
behavioral scientists were more likely to think payback period was helpful (because it
simplifies financial calculations for homeowners), whereas assessors found it unhelpful
(because the periods were either quite long or not calculated correctly). Sussman and
Chikumbo (2017) suggest that when payback period is long, assessors should consider de-
emphasizing the statistic and focusing on nonenergy benefits, which are not usually
accounted for in financial payback calculations. Homeowners invest in upgrades for a
variety of reasons beyond financial savings, and they often welcome discussions of
nonfinancial benefits. They may choose to invest for health, comfort, or environmental
reasons even if the financial benefits are low.

We hypothesized that perhaps the presence of a payback period metric was indicative of
having numerous metrics and that the presence of multiple metrics was what affected
overall quality (as opposed to payback specifically). This was partly supported. The total
number of metrics was borderline significantly correlated with overall quality, r = .30, p =
.05.

The second element that significantly predicted experts” ratings of overall quality was the
presence of some type of social comparison information in the reports, such as “Your home
compared to the average home” or “Your home compared to similar homes.” Reports with
social comparison information were rated higher (M = 4.72) than reports without this
information (M = 3.72), t(40) = 2.64, p = .01. In their comments, our experts often made
statements such as “Excellent comparison to other homes” for reports that had a
comparison. Reports that did not have social comparison information often received
comments like “No evidence of integration of principles from behavioral science. There is
no mention of norms, what others are doing, or comparisons.” Notably, customers who

6 Some programs are reducing the barrier of long payback periods by offering financial solutions. Energy as a
service (EaaS) is a model that has worked in commercial and industrial markets by offering energy upgrades that
are paid for over time as they save energy and money. SEALED is an EaaS provider that works in the residential
sector, in some cases helping homeowners invest in upgrades with long payback periods.
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received reports rated social comparisons as relatively unimportant in assessment reports
(this is discussed in more detail later in this paper).

EXPERTS’ COMMENTS ON STRENGTHS AND WEAKNESSES OF REPORTS

Experts independently reviewed each report and provided rich and detailed commentary.
We coded and summarized these comments with the aid of qualitative data analysis
software. Those results are presented in Appendix B. Experts also participated in focus
groups, during which they discussed their most important findings. In general, reviewers
had more to say about weaknesses than strengths of the reports. In their independent
reviews, they used an average of 30 words to describe strengths and an average of 59 words
to describe weaknesses). This was echoed in the focus group discussions.

General Agreement among Experts

Experts tended to describe the strengths and weaknesses of the reports along similar
dimensions. Strengths, when they were found, were the inverse of weaknesses that were
described in other reports. In general, all three types of experts (assessors, graphic
designers, and behavioral scientists) tended to agree on the strengths and weaknesses of the
assessment reports. These centered primarily on the summary and recommendations
sections.

The focus groups identified seven common themes mentioned by all three groups of
experts:

e Most reports could be considerably improved.
e Personalization and custom tailoring of reports is key.

e Reports should have a prioritized list of recommendations and a summary up front,
followed by thorough details in the back that allow engaged customers to learn more
and find the information they need for following through.

e Reports should avoid being too long and should not overwhelm people with
information that they do not need (e.g., an extensive list of all possible replacement
options, as opposed to a small number of options that address specific customer
concerns).

e Reports should avoid technical language.

o Credibility is gained by tailoring recommendations and avoiding perceived conflicts
of interest. For instance, suggesting options that do not earn the assessors any
money, and acknowledging potential conflicts, can help build credibility and
overcome concerns when, say, an HVAC firm finds that HVAC upgrades are
needed.

e Reports should include multiple metrics, not just financial or energy savings, and in
particular should include metrics that matter to customers.

Specific Comments by Experts, Based on Areas of Expertise

Reviewers also made some comments based on their specific areas of expertise. Behavioral
scientists were more likely to comment on use of behavioral insights (e.g., social norms);
location of recommendations within the report; use of language; lack of personalization;
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confusing graphics, charts, and tables; and the inclusion of photos and thermal images.
Graphic designers and marketers specifically commented on problems with design and
formatting, fonts, and the inclusion of unnecessary information. Assessors mentioned
concerns with how the assessments were conducted, how results were presented, and the
lack of mention of nonfinancial benefits.

Home energy assessors noted:

e Results must be presented in person.

e Some assessments appeared to be poorly conducted.

e Payback periods and savings were sometimes exaggerated, and the reports could
have focused on other benefits instead.

e It is problematic that most assessments are provided by utilities that are usually
pushing specific recommendations.”

Behavioral scientists noted:

¢ Removing behavioral barriers is key, particularly by providing specific information
on how to take next steps.

e Behavioral science should inform both the report writing and in-person assessment
in terms of choosing which metrics to use, soliciting commitment during the
assessment, actively engaging the homeowner, explaining “why” rather than just
“what,” creating a story or narrative, reducing homeowners’ uncertainty, using
vivid language, and using heuristics.

e The summary and recommendations should use a direct, personal narrative style.

Graphic designers noted:

e Good (or bad) design can affect credibility.

e Photos and graphs are good, but they need to be high quality and clear and have
explanations or notations (e.g., arrows, circles, and highlights). Also, standard
photos should be placed next to thermal images.

e Some reports used good design principles (e.g., good color scheme including the use
of blue to create calmness and clarity; good branding; and strong visual hierarchy
with dividers, labeling, subheaders, and so on).

Eye-Tracking Study

Eye tracking is frequently used by marketing companies to test their websites or advertising
materials with customers. We condensed three of the highest rated and most visually
interesting reports to five pages each and included them in an eye-tracking study using a
nationally representative sample of homeowners (1 = 450). Each homeowner viewed one of
the three reports. Eye tracking services were provided by EyeSee, a company specializing in
online eye-tracking research using proprietary software. The EyeSee platform allows

7 This was a general comment about assessments, not specific to reports.
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researchers to present visual stimuli to online survey participants while tracking their eye
movements using their own webcams. In this way, participants working from their personal
computers could complete a survey and read actual home energy reports while their eye
movements were observed. This allowed us to determine which elements of the reports
caught and kept attention and how the design and content of the reports influenced
participants’ patterns of viewing. By recruiting a nationally representative sample of
homeowners, we were also able to use the survey to corroborate some of the experts” ideas
on reports that were elicited in the previous part of the project.

Each respondent read a report randomly selected from the three we had abridged and then
completed a survey about that report. Complete procedures for participant recruitment,
report selection, and survey design are presented in Appendix A.

WHAT HOMEOWNERS LOOKED AT IN THE REPORTS

We examined the eye gaze information of homeowners reading reports using visual maps
overlaid on the original assessment report documents. We specifically examined four
outcome measures: scan path, frequency of fixation on different elements, gaze duration
(time on each element), and the percentage of participants that paid attention to each
element. We present a few examples in this section; complete visualizations of outcomes
from all three reports are provided in Appendix C.

Scan Path

Scan path is shown in figure 6 as the average gaze starting point and direction across all
viewers. All else being equal, we found that homeowners’ gazes tended to start in the top
third of the page, zigzag around to view different elements, and then gradually move down
to the bottom of the page as they finished their scan. Pages with large images or with
content that filled only the top half of the page sometimes changed this pattern by
discouraging viewers from moving their gaze around the whole document. Although
viewers generally scanned the whole page and attempted to view every block of text,
diagram, graph, and photo, they stuck to the top-third-to-bottom pattern, based on the
position of elements rather than interestingness or importance. Elements at the bottom of
the page were always viewed last. We also noticed that when pages had many elements,
gaze patterns omitted some of them. It appears that “busy” pages may make it hard for
participants to move their gazes to each element and thus led them to skip some.

8 Our sample reflected most of the characteristics of American homeowners, except that they had slightly higher
levels of education. Appendix A describes our sample’s characteristics as compared with the national average.
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Figure 6. Examples of scan path (numbers and arrows) and frequency of fixations (red shading indicating more fixations).
The page on the left has a more natural reading flow and, as such, is less likely to have readers who skip sections.

Frequency of Fixation on Different Elements

Frequency of fixations can be seen in figure 6 as increasing intensity of the red shading. In
all three reports, we found that blocks of text were the elements that received the most
fixations. This is likely because they contained the most information, and participants were
instructed to read and recall the information as though it pertained to their own homes.
Relative to the density of text, we were surprised to find that summary tables with
information about results and recommendations tended to receive many fixations, as did
diagrams and graphs. We included thermal images in only one five-page version of the
reports, and although they did not appear to receive significantly more fixations than other
images, the text above the thermal images did. This preliminary observation may indicate
that thermal images draw attention to text describing the efficiency issue being depicted.
However we would need more data to support (or reject) this hypothesis.

Gaze Duration (Time Spent Looking at Each Element)

Gaze duration was measured as the time homeowners spent looking at various
predetermined areas of interest. Overall, gaze duration tended to be longer on larger items,
items earlier in the report, and items higher up on each page. Text blocks generally held
gazes longer than images did, especially narrative summaries of results in which assessors
wrote clearly and directly to the homeowner using a first-person voice. Homeowners spent
particularly long periods reading summary tables of results and recommendations. For
example (figure 7), in the H.E.A.T. Squad report, tables making up the third page had fewer
words than text blocks on the second page, yet readers looked at them longer (32.6 seconds
looking at tables on page 3 versus 27.6 seconds looking at text on page 2). Thus,
homeowners read more slowly when examining summary tables in the H.E.A.T. Squad
report than when reading other text blocks (in this case, 14.42 words per second versus 7.55
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words per second), despite the fact that later pages usually received less attention.? Gaze
duration could indicate confusion, but it is usually a sign of interest in the item being
viewed (Goldberg and Wichansky 2003). In the Envinity report, the image with the longest
viewing time was the thermal image, and the text above the image received longer viewing
times than would be expected for the last page of a report. Again, this is a possible
indication that thermal images draw interest, but further research on this topic is necessary.

Figure 7. Example of gaze duration (number of seconds in each area) and percentage of homeowners who viewed each
element. Note that tables are often read for longer than paragraphs despite having fewer words (right image), and that
when photos are placed to the left of text, those photos are more likely to be seen (left image). Also note that elements
toward the bottoms of pages are less likely to be viewed.

Percentage of Homeowners Seeing Each Element

Elements closer to the start of each report and around the top to the middle third of each
page are most likely to be seen by participants. Elements at the bottom of each page are
skipped by more readers (e.g., 13-21% of H.E.A.T. Squad report readers skipped text or
tables at the bottoms of pages two and three). Notably, however, pages that have many
competing elements, even if they are on the first page, may have some elements that are
skipped. Experts at EyeSee also note that when images are placed to the left of text blocks,
they are more likely to be seen than when they are placed to the right (as demonstrated in
figure 7). This could be because English is read from left to right. Nevertheless, text blocks
with important diagnostic information were viewed by nearly all readers (at least 79% in
each case).

9 Despite instructions that survey participants would be quizzed and that they should therefore read the reports
carefully (as if the results pertained to their own homes), they nevertheless read them at faster than average
reading speeds.
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Attention and Viewing Takeaways
In terms of text and images, we concluded:

e A mix of images and text helps catch, guide, and maintain attention.

¢ Image and text objects both get attention, but too many images can result in diffuse
focus, and some images not getting enough attention.

e Simple graphs and diagrams catch attention.

¢ Homeowners are drawn to all elements in reports (text blocks, images, headings,
graphs, and tables), and no particular type of element necessarily attracts more
attention than others.

¢ More evidence is needed, but thermal images appear to hold attention for a long
time and may encourage readers to read the accompanying text.

e Homeowners focus attention on text and spend most of their time reading as
opposed to examining images (possibly partly because they have been instructed to
do so). They tend to view all the text areas containing critical diagnostic information
and recommendations.

¢ Narrative summaries and results tables draw and hold attention.
We also came to some conclusions about the structure of the report:

e Attention wanes from page one to page five and from top to bottom of each page
(indicated by time spent on each element and percentage of people skipping
sections). A good solution might be to put more-important or denser information at
the start and at the tops of pages (if it is critical for the homeowner) and to put
pictures or less-dense paragraphs toward the end of the report, or provide only half
a page of information for later pages.

e Avoiding clutter improves attention. Reports that have only about four to five well-
spaced elements (e.g., text blocks, diagrams, photos, graphs) per page tend to
discourage viewers from skipping sections.

SURVEY OF EYE-TRACKING STUDY PARTICIPANTS

In addition to observing homeowners’ eye movements while they read an assessment
report, we asked participants to complete a survey about the report they viewed. After each
homeowner had viewed one of the three condensed reports, we asked them content recall
questions and a question about the number of recommendations they would follow if they
received the report for their own homes. We also asked them to rate the quality of the
summary and recommendations sections, the overall understandability, the overall
interestingness and appeal, and the complete overall rating of the report. In two open-ended
questions, we also asked participants what they liked and disliked about the reports.

There was no statistically significant difference among the participants” survey responses to
the three reports on most questions. Content recall, overall quality rating, interestingness
and appeal, understandability, and quality of the summary and recommendations sections
did not significantly differ between reports (all ps > .05). Homeowners scored an average of
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6.2 out of 9 on content recall questions. They gave the reports an average score of 79 out of
100 on overall quality, 74 on interestingness and appeal, 77 on understandability, and 79 on
the quality of the summary and recommendations sections.

The willingness to invest in recommended upgrades differed by report, F(2, 447) =11.24, p <
.001, likely because the recommendations were different and had varying costs and benefits.
The abridged report that elicited the highest willingness to invest recommended only three
upgrades and highlighted one recommendation that happened to have high annual savings
and relatively low cost. It also noted multiple nonenergy benefits and included a good
narrative summary. Thus, we cannot be certain why the willingness to upgrade was
significantly higher for this report than for the other two, but it could have to do with costs,
benefits, message framing, or presentation.

Since these were reports that experts rated highly and that we reduced to five impactful
pages, we were not surprised that participants generally liked the reports. The most
common aspects they said they liked were these:

e The reports provided specific recommendations and tips for energy efficiency (35%).
e They provided a great breakdown of costs and savings (31%).

e They organized information in sections (30%).

e They were very informative and educational (29%).

e They were concise, comprehensible, easy to read, and easy to understand (25%).

When asked what they did not like about the reports, the largest proportion of homeowners
said there was nothing they disliked (47%). The most common answers that others gave
were:

e The reports were too technical or hard to understand (10%).

e The recommendations had high costs relative to savings (10%).
e Overall layout and concept of the report was poor (9%).

e The reports were too long to read (8%).10

At the end of the study, we offered participants an opportunity to engage in an actual
energy efficiency behavior: clicking on a link to an external website that they could use to
search for and contact a certified home energy assessor in their region. We were encouraged
to see that homeowners who indicated a high willingness to invest in hypothetical
recommended upgrades were also more likely to search for an actual home energy assessor,
1(448) = 4.95, p < .001. Those who clicked the link estimated they were willing to invest in an
average of 73% of recommended upgrades, whereas those who did not click the link
estimated they were willing to invest in 59% of recommended upgrades. This suggests that
although our survey involved reports that were not directly relevant to the homeowners

10 Positive comments about the reports being concise and negative comments about the reports being too long
could each be partly explained by the context in which the reports were read. The reports were abbreviated from
their original lengths, and participants may have somewhat strained to read the entire contents of the reports
while conducting the eye-tracking task.
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who completed the survey, their hypothetical answers about likelihood of action may be a
reasonable proxy for at least one type of real-world efficiency behavior, searching for a local
residential assessor.

Customer Survey

In the last part of the study, we surveyed a group of homeowners who had received
residential energy efficiency assessments. We conducted preliminary interviews with 26
assessment recipients and used the results of those interviews to create a large-scale survey
for customers served by two organizations. We received 606 surveys from home energy
assessment recipients served by ComEd (northern Illinois, n = 236) and NYSERDA (New
York State, n = 370). All of the customers had received home assessments within one year of
completing the survey. Although these assessment recipients may not be representative of
assessment recipients nationally, they do represent a large swath of both urban and rural
populations in the US Northeast and Midwest. Additional details regarding sampling
methodology and the survey itself can be found in Appendix A.

The purpose of the customer survey was to learn what recipients think of their assessment
reports and, more broadly, to learn how they respond to receiving an assessment. By
surveying recipients, we sought to learn if customers and experts agree on how reports
should be written and if people who received assessments respond the way non-recipient
experts believe they should.

SATISFACTION WITH THE ASSESSMENT

On average, assessment recipients rated their satisfaction with the assessment as 78 out of
100. Overall satisfaction was significantly correlated with satisfaction with how the
assessment results were delivered (r = .80, p < .001), perceived quality of the report (r = .83, p
<.001), and how generic or customized the respondents perceived the report to be (r = .50, p
<.001).

THE REPORT

We were surprised to learn that 15% of home energy assessment recipients did not recall
receiving written results of their assessments. Across all customers, 5% of respondents
stated that they did not receive results at all, and another 10% said they received their
results only verbally. In written comments (“other, describe”), 10 assessment recipients
made comments about either not getting a report when they wanted one, having to ask
repeatedly for it, or having to wait a long time to get it. The form in which participants
received the results of their assessments is presented in table 7. The average rating of
satisfaction with how results were presented was 79 out of 100, and customers who were
satisfied with the form of delivery tended to also be satisfied with the assessment overall (r
= .80, p <.001). Among participants who received a written report (digital or printed),
overall satisfaction with the assessment was significantly higher when they also received an
oral explanation of results (86 out of 100) than when they did not (76 out of 100), #(491) =
503, p <.001.
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Table 7. Form in which customers received assessment results

Form of results Frequency % of customers
No results received 32 5%
Printed only 124 21%
Digital only 86 14%
Verbal only (in person or by phone) 63 10%
Printed + digital 18 3%
Printed + verbal 106 18%
Digital + verbal 62 10%
Printed + digijtal + verbal 36 6%
Did not answer, | don’t know, or “other” 79 13%
Total 606 100%

Personal Tailoring

Experts in our focus groups stressed the importance of tailoring assessment reports to
customers” homes and addressing specific concerns. Therefore we asked assessment
recipients to rate the level of personalization of their reports from 0 (“none of the
information was specific to my home”) to 100 (“all of the information was specific to my
home”). On average, customers gave their reports a score of 75.

Digital or Printed Reports

We examined whether customers were more satisfied with receiving digital or printed
reports. Customers gave both types an average rating of 82 out of 100. Ratings were
significantly correlated with the level of customization of the report (r = .61, p <.001). The
difference between printed and digital reports was nonsignificant regardless of whether
customers also received a verbal explanation, #(163) = .39, p = .7, or not, #(200) = .39, p = .7.

ACTING ON THE REPORT

A primary goal of the customer survey was to ascertain how people respond to receiving
assessment reports and what may cause a report to be influential (or not). We asked
customers who received recommendations for upgrading what the likelihood was that they
would act within the next year, from 0 (extremely unlikely) to 100 (extremely likely or
already acted on a recommendation). Overall, respondents rated their likelihood of acting as
76, and answers were significantly correlated with overall satisfaction with the assessment (r
= .4, p <.001), satisfaction with how results were delivered (r = .