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Abstract Energy efficiency contributes significantly to
the reduction of greenhouse gas emissions and the as-
sociated mitigation of climate change. The uptake of
energy efficiency measures in the residential sector re-
quires significant effort on the part of homeowners or
residents. Past research has revealed that cost savings
and social interaction motivate energy efficiency behav-
ior. This study expands on this research by examining
the hypothesis that there are regional differences in what
motivates individuals to implement home energy effi-
ciency upgrades. Two surveys (N = 320 and N = 423)
examine the perceived benefits of and barriers to under-
taking home energy efficiency improvements in varying
geographic regions across the USA and test marketing
materials that target these benefits and barriers. The
hypothesis that there are regional differences in percep-
tions of energy efficiency was confirmed. Cost savings
were found to be the most important benefit to

individuals across the country. Energy efficiency being
a good investment is either the second or third most
important benefit across all regions. Increased comfort
is the last of the top three most important benefits to
those in the South and Midwest, while those in the
Northeast demonstrated interest in the increase in home
retail value associated with energy efficiency, and those
in the West found the environmental benefits to be
important. High costs of energy efficiency improve-
ments were found to be the most commonly perceived
barrier. Reported likelihood to enroll in a home energy
efficiency program offered by one’s employer was pre-
dicted by perceived likelihood that coworkers would
enroll, income level, and personal opinions about the
importance of energy efficiency.

Keywords Energy efficiency. Behavioral energy
efficiency. Home energy efficiency. Social marketing

Climate change is considered one of modern society’s
greatest challenges (Smalley 2005). Energy efficiency
can effectively mitigate climate change, as it allows for
the same outcome to be produced by less energy and
with less associated greenhouse gas emissions. Behav-
ioral change is a key component in achieving energy
efficiency because individuals’ decision-making and
actions are involved in every step of the energy efficien-
cy process, from designing more efficient technologies
to deciding to purchase, install, and operate them. This
study seeks to expand the theory of what motivates
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individuals to carry out energy efficiency behaviors in
their homes.

Despite the fact that only a small portion of the recent
literature on increasing energy efficiency has focused on
behavior change (Sovacool 2014), many scholars in
both the behavioral sciences and the environmental field
espouse the importance of considering behavior change
when seeking to increase environmental sustainability.
According to Doug McKenzie-Mohr, Bbehavior change
is the cornerstone of sustainability^ (McKenzie-Mohr
2011). Thomas Dietz and colleagues identify numerous
Bwedges,^ actions that can be taken by society to sig-
nificantly reduce output of carbon emissions (Dietz et al.
2009). Among these wedges, the behavioral wedge is
credited with the potential to reduce the USA’s carbon
dioxide emissions by up to 7.4% over the next 10 years
if behavioral patterns are optimized for energy savings.
In addition to significant emission reductions, behavior-
al changes can be implemented more quickly and on a
larger scale than technological upgrades or energy grid
changes, further increasing the importance and signifi-
cance of behavior change in the pursuit of lowering
greenhouse gas emissions (Dietz et al. 2009). Further-
more, Asensio and Delmas report that, BEnergy conser-
vation through both behavioral and technological
change has a savings potential of 123 million metric
tons of carbon per year, which is representative of 20
percent of direct emissions from households in the Unit-
ed States^ (Asensio and Delmas 2015). Guerin et al.
(2009) espouse that to increase building energy efficien-
cy, both a building itself and its occupants’ behavior
matter.

Because of the significant energy savings available in
the residential sector, and the power of behavior change
in achieving energy efficiency, the need is clear for
research on how to motivate individuals to make energy
efficiency improvements in their homes. Much past
research has focused on informing and educating indi-
viduals about the benefits of energy efficiency, but there
is evidence that education alone does not lead to reliable
behavior change (Southwell and Murphy 2014). Re-
cently, the focus has shifted onto what other factors
may motivate individuals to implement energy efficien-
cy measures in the home, including the role of social
networks, demographic characteristics, incentives, and
policy, among other personal and social factors
(Southwell et al. 2016; Southwell and Murphy 2014).

Southwell and Murphy (2014) found that social in-
teraction about energy efficiency predicted partaking in

home energy efficiency behaviors for the purpose of
weatherization, over and above simple knowledge about
energy efficiency. Of individuals who had partaken in
weatherization behaviors in the past month, they report-
ed doing so for cost savings, increasing home comfort,
reducing energy consumption, reducing draftiness, and
protecting the environment (Southwell and Murphy
2014).

One study in Ireland on motivation to make energy
efficiency improvements at home found that the most
important motivating factor was monetary or economic
gains, followed by increased comfort in the home. En-
vironmental benefits were found to have little impor-
tance. These conclusions held true for motivation
throughout the decision-making process and for the
ultimate decision to invest in energy efficiencymeasures
Aravena et al. (2016). Aravena recommends that energy
efficiency investments should be marketed in terms of
their monetary advantages and potential to increase
home comfort.

Research conducted by Resources of the Future in-
vestigated the success of energy audits across the USA.
A survey of energy auditing companies across the USA
revealed that the top barriers to energy audits are as
follows: individuals cannot afford upgrades and retrofits
that the audit may recommend, individuals do not know
what information audits provide, they are unaware that
energy audits exist, and the actual or perceived costs of
audits may be high. A similar survey distributed to
energy auditors revealed that the top motivations for
homeowners to implement efficiency improvements
were: high savings on utility bills, low upgrade costs,
and available financing. Protecting the environment and
increasing property values received the lowest number
of responses and did not appear to be important incen-
tives for homeowners (Palmer et al. 2011). Many indi-
viduals focus on curtailment measures, such as turning
off the lights, turning down the air conditioning, or
unplugging appliances that are not in use, rather than
efficiency measures that include one-time home up-
grades which provide continuous energy savings. In
Attari et al. 2010, Attari, Dekay, Davidson, and Bruin
carried out a study in which participants were asked to
rate the most effective ways to reduce household energy
consumption and to predict energy use and potential
savings related to various behaviors. An overwhelming
number of participants in this study named conservation
and curtailment behaviors such as turning off the lights,
rather than efficiency improvements such as upgrading
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appliances and HVAC systems and better insulating the
home. The authors of this study posited that energy
efficiency upgrades involve additional effort, out-of-
pocket costs, and research on the part of the resident,
which may be deterrents. Additionally, participants in
this study underestimated energy use and savings by a
factor of 2.8 for high-energy activities, which demon-
strates a lack of information and understanding of resi-
dential energy use (Attari et al. 2010). The present
research makes the distinction between energy efficien-
cy behavior, which consists of one-time investments and
technological upgrades that allow the same home activ-
ities and processes to be performed with less energy, and
energy conservation behavior, which consists of smaller,
habitual behavior changes that save energy through
engaging in less of energy-intensive behaviors.
Throughout this paper, Benergy efficiency behavior^
refers to the former type of behavior, and not the latter.

This research investigates how individuals across the
USA perceive energy efficiency in their homes, specif-
ically what they view as the important benefits of and
barriers to home energy efficiency. It adds to the existing
literature on the theory of energy efficiency behavior by
exploring whether there are regional differences in what
motivates engagement in energy efficiency behaviors.

The research draws from the behavior-change meth-
od prescribed by McKenzie-Mohr ’s theory of
community-based social marketing (McKenzie-Mohr
2011), which specifies that the development of success-
ful behavior-change interventions should be carried out
in several steps: (1) select behaviors to be changed, (2)
identify the benefits and barriers for individuals to
change these behaviors, (3) develop strategies to change
these behaviors, (4) pilot the behavior change strategies,
and (5) implement the strategies on a large scale. This
research contributes to steps 2 and 3 in regard to moti-
vating one-time, technological energy efficiency up-
grades in the home by adding to the literature on what
motivates individuals to implement home energy effi-
ciency and exploring how individuals respond to mar-
keting materials about home energy efficiency.

Two studies investigate perceived benefits of and
barriers to home energy efficiency. Hypotheses for this
research were developed from anecdotal information
about home energy efficiency program implementation
by the Clinton Climate Initiative (CCI) (Clinton Climate
Initiative, Personal Communication 2015). CCI found
that messages about increased home comfort due to
energy efficiency resonate with individuals in the

Northeast of the USA, while messages about the cost
savings associated with energy efficiency resonate more
with individuals in the Southeast.

Two hypotheses were tested:

1. Environmental benefits of energy efficiency are
perceived as less important than other benefits
(e.g., increased comfort, increased home value, ad-
vanced technology).

2. There are regional differences in how individuals
perceive energy efficiency. Individuals from the
northeastern USAvalue comfort as the most impor-
tant benefit, while individuals from the southern
USA value savings on energy bills.

Study 1: Perceived benefits and barriers to home
energy efficiency

The first study investigated perceptions of energy effi-
ciency for individuals across the USA.

Methods

An online survey was distributed via Amazon Mechan-
ical Turk to US residents. Participants were compensat-
ed $0.10 for completing the survey.

Amazon Mechanical Turk Amazon MTurk is a market-
place for online tasks, through which workers sign up to
complete human intelligence tasks or (HITs), in ex-
change for small amounts of compensation. The plat-
form gives researchers access to a diverse sample of
participants that is more representative than samples
obtained through other convenience sampling process-
es, but is not representative of the general population
(Berinsky et al. 2012).

The majority of workers on MTurk are from the
USA and India, and it is estimated that 5,950,000
tasks are performed per week (Fort et al. 2011).
Participants may be younger and more ideologically
liberal than the general public, because this is re-
flective of the population that actively uses the In-
ternet (Berinsky et al. 2012). However, MTurk re-
spondents may even be more demographically di-
verse than participants recruited through methods for
typical online studies (Berinsky et al. 2012; Casler
et al. 2013). A study conducted in 2013 found
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indistinguishable results between tests administered
through MTurk, in person, and through social media
(Casler et al. 2013). MTurk does not provide a
representative sample of respondents. However,
overall, data collection from MTurk is valid in
conducting human subject research, and research
has been published based on data collected entirely
from the platform (Paolacci and Chandler 2014;
Sheehan and Pittman 2016).

In order to assess the generalizability of the samples
in this research, demographic characteristics are com-
pared to the demographics of the general US population,
as reported by the US census. The limitations of a non-
representative sample are discussed in the BDiscussion^
and BConclusion^ sections. Though the samples used in
this research are not accurately generalizable to the US
population, they provide valuable initial information
about how individuals think about home energy effi-
ciency, and the findings from this study can be looked
for in nationally representative samples in the future.

Procedure Participants opted in to completing the sur-
vey via Amazon MTurk. They provided informed con-
sent to participate in the research and then answered a
series of questions about their demographics and their
perceptions of energy efficiency. The survey was dis-
tributed through Qualtrics and took approximately
20 min to complete. Participants were told that the
research focused on perceptions of residential energy
efficiency and were told that they could opt out at any
time.

Measures The survey questions were written in consul-
tation with the Duke Carbon Offsets Initiative and the
Clinton Climate Initiative, based on their work
implementing home energy efficiency programs in the
past (Clinton Climate Initiative, Personal Communica-
tion, 2015; Duke Carbon Offsets Initiative, Personal
Communication 2015). Opinions about energy efficien-
cy were measured through agreement on a 5-point
Likert scale that ranged from Strongly Disagree to
Strongly Agree to the following three statements:

1. Increasing the energy efficiency of my home is
important to me.

2. Increasing the energy efficiency of my home is a
good investment.

3. I consider home energy efficiency when purchasing
new appliances, lighting, and retrofits.

It should be noted that these three questions do not
comprehensively measure opinions towards energy ef-
ficiency; they measure certain specific components of
attitudes towards energy efficiency that were deemed
relevant by the Clinton Climate Initiative (Clinton Cli-
mate Initiative, Personal Communication, 2015).

Participants were asked whether they own their own
home, how many people live in their home, how long
they have lived in their home, when their home was
built, and what type of home they live in from the
response options of a single-family home, a condo/
townhouse, a manufactured or mobile home, and an
apartment or duplex.

They were also asked which energy efficiency mea-
sures they had considered and completed from a list of
nine possible options, including the following:

1. Replacing or upgrading windows
2. Installing or repairing insulation
3. Installing a more efficient heating and/or cooling

system
4. Installing a more efficient water heater
5. Caulking and air sealing
6. Installing weather-stripping on doors and windows
7. Installing a programmable thermostat
8. Installing Energy Star™ appliances, and
9. Replacing lightbulbs with CFL or LED bulbs.

Participants then read a description of an
employer-sponsored home energy efficiency pro-
gram, through which employers would provide some
funding, approved time off, and connections to qual-
ified energy auditors and contracted, among other
types of support. They then were asked how likely
they would be to enroll in such an employer-
sponsored home energy efficiency program, and
how likely they thought their coworkers would be
to enroll, on a 5-point Likert scale that ranged from
Extremely Unlikely to Extremely Likely.

Perceived benefits of and barriers to home energy
efficiency were measured by asking participants to rank
nine benefits of energy efficiency from the most to least
important and to check off on a list of nine potential
barriers ones that had prevented them from completing
energy efficiency measures. The benefits of energy ef-
ficiency that participants ranked included the following:

1. Energy efficiency improvements lower my energy
bills.

Energy Efficiency

Author's personal copy



2. Energy efficiency improvements are good
investment.

3. Energy efficiency improvements increase the com-
fort of my home.

4. Energy efficiency improvements also improve the
indoor air quality of my home.

5. Energy efficiency improvements reduce my impact
on the environment.

6. Energy efficiency improvements increase the resale
value of my home.

7. Energy efficiency improvements contribute to my
energy independence and security.

8. Energy efficiency improvements bring better tech-
nology into my home.

9. Energy efficiency improvements highlight me as a
role model for my family and/or community.

The barriers included the following:

1. The project was restricted by a homeowner’s asso-
ciation, historical society, or similar organization.

2. My spouse/partner did not want to do the project.
3. I could not find a contractor that I trusted.
4. The project was not feasible in my home.
5. I did not have enough information about the project.
6. I have other home improvements that need to be

done first.
7. I do not own my home.
8. I did not have enough time.
9. The project was too expensive.

The order with which these benefits and barriers were
displayed to participants was randomized. The fourth
benefit on the list, BEnergy efficiency improvements
also improve the indoor air quality of my home,^ was
intended to measure perception of some of the health
benefits of energy efficiency, such as reduced occur-
rence of asthma.

Demographics The survey received 320 responses.
59.1% of the respondents were female. Participants
reported their age by selecting from one of six brackets,
and 40% of the respondents reported that they were
between 25 and 34 years of age, with a range from 18
to more than 65. Of the respondents, 17.2% were youn-
ger than 25, and 37.2% were 35 or older.

The home location of participants was divided into
four categories, defined by the U.S. Census Bureau’s
regional division of the USA (U.S. Census Bureau n.d.).

Of the respondents, 39.1% were from the South, 15.9%
from the Northeast, 18.8% from the Midwest, and
19.7% from the West. Participants reported their educa-
tion level by selecting from one of seven categories. The
majority reported having completed some college
(29.1%) or graduating from college as their terminal
degree (34.7%). Of the respondents, 17.5% reported
lower education levels than this, and 13.5% reported
higher education levels.

Income was reported by a selection from one of
seven income brackets. The largest group of respon-
dents (25.6%) reported earning between $50,000 and
$74,999 per year, with 49.2% reporting earning less
than that, and 19.4% reporting earning more.

These demographics can be compared to the US
national census to evaluate how representative this sam-
ple is of the general population, given that MTurk sam-
ples are generally more representative than other types
of convenience samples, but still have biases (Berinsky
et al. 2012; U.S. Census Bureau 2010, 2015a, b). In the
general US population, 49.2% of individuals are male
and 50.8% are female, and 13.3% of the population is
between 25 and 34 years of age, with 33.9% of the
population below the age of 25 and 47.2% above the
age of 34 (U.S. Census Bureau 2010). By geographic
region, 17.4% of Americans live in the Northeast,
21.0% in the Midwest, 23.7% in the West, and 37.9%
in the South (U.S. Census Bureau 2016). The Census
Bureau reports that of the population 18 to 24 years old,
55.9% have some college, a bachelor’s degree, or higher
as their highest level of education, and of the population
25 years and older, 47.7% have some college or a
bachelor’s degree as their highest level of education.
For 18–24-year-olds, 44.1% are less educated than this,
and for 25-year-olds and older, 11.2% are more educat-
ed than the bachelor’s degree level, while 41.1% are less
educated (U.S. Census Bureau 2015a, b). In the general
population, 17.8% of individuals earn between $50,000
and $74,999 per year, with 35.6% earning more than
that and 46.6% earning less than that (U.S. Census
Bureau 2015a, b).

Compared to the general US population, the sample
in this study was more female, and about equally dis-
tributed across the regions of the country. The 25–34 age
group was greatly overrepresented in this sample, and
the overall sample was younger than the general popu-
lation. The reported education levels indicate that this
sample is more educated than the general population,
with far fewer individuals than in the general population
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reporting holding a high school diploma or lower as
their terminal degree. The sample earns less than the
general population, with more individuals reporting
earning less than and up to $74,999 per year. Overall,
these characteristics indicate that the sample cannot
generalize to the US population, but it still can provide
informative data about how individuals think of home
energy efficiency.

Results

Ranking of benefits of energy efficiency Lowering one’s
energy bills was the top-ranked benefit of home energy
efficiency on average. The second highest-ranked ben-
efit was energy efficiency improvements being good
investments, followed by the benefit that energy effi-
ciency increases home comfort. The average rankings of
all nine benefits are provided in Table 1 below.

A Friedman test was performed to examine whether
the average rankings of the nine benefits of energy
efficiency were significantly different from each other.
The test found that there was a statistically significant
difference (χ2(8) = 576.05, p < 0.001).

While participants from all four regions ranked sav-
ing money on energy bills as the top benefit, participants
from the Northeast andMidwest ranked the secondmost
important benefit as energy efficiency being a good
investment, on average. Participants from the South

ranked increased home comfort as the second most
important benefit, and participants in the West ranked
reducing their impact on the environment as the second
most important benefit. The top three benefits for each
region are presented in Table 2 below.

Additional Friedman tests revealed that there were
statistically significant differences in rankings of the
benefits in all four regions: the Northeast (χ2(8) =
99.83, p < 0.001), South (χ2(8) = 236.99, p < 0.001),
Midwest (χ2(8) = 114.15, p < 0.001), and West
(χ2(8) = 139.60, p < 0.001).

In each region, the 2nd- and 3rd-ranked benefits were
much closer in average rank than the 1st- and 2nd-
ranked benefits. Post hoc Nemenyi tests revealed that
the 2nd- and 3rd-ranked benefits were not significantly
different in the Northeast, South, Midwest, or West (all
p > 0.05). The Nemenyi test can be used as a post hoc
test after a significant Friedman test reveals differences
in rank scores (Pohlert 2014).

Barriers to implementing home energy efficiency
improvements The cost of energy efficiency improve-
ments was the most commonly perceived barrier to
implementation, followed by a lack of time, and then
not owning one’s home. Figure 1 below shows the
frequencies with which survey participants reported that
each potential barrier had prevented them from
implementing energy efficiency measures.

Predicting likelihood to enroll A multiple regression
analysis was performed to determine which factors pre-
dicted likelihood to enroll in an employer-sponsored
energy efficiency program. Perceived likelihood that a
coworker would enroll, education level, age, average
level of agreement to the three questions measuring
opinions about energy efficiency, income, whether the
respondent owned their home, the number of people
living in the home, the length of time living in the home,
whether the respondent had had an energy audit, gender,
and howmany energy efficiency projects the respondent
had considered and completed were tested as predictors.
The overall model fit the data (R2 = 0.40, F(11, 235) =
14.41, p < 0.001).

The only significant predictors were perceived like-
lihood that coworkers would enroll (b = 0.58,
F(1,235) = 100.88, p < 0.001), age (b = −0.10,
F(1,235) = 5.65, p < 0.05), and average agreement to
the three statements that measured personal opinions
about energy efficiency (b = 0.25, F(1,235) = 7.97,

Table 1 Ranking of benefits of home energy efficiency

Benefit Average
rank

Energy efficiency improvements lower my
energy bills.

2.26

Energy efficiency improvements are good
investments.

4.39

Energy efficiency improvements increase
the comfort of my home.

4.53

Energy efficiency improvements also improve
the indoor air quality of my home.

4.90

Energy efficiency improvements reduce my
impact on the environment.

4.90

Energy efficiency improvements increase
the resale value of my home.

5.12

Energy efficiency improvements contribute
to my energy independence and security.

5.64

Energy efficiency improvements bring better
technology into my home.

6.06

Energy efficiency improvements highlight me
as a role model for my family and/or community.

7.24
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p < 0.01). This model indicates that thinking coworkers
are more likely to enroll in a home energy efficiency
program, being younger, and having a more positive
opinion about energy efficiency all predict self-
reported personal likelihood to enroll in a home energy
efficiency program.

Education level, income, whether the respondent
owned their home, the number of people living in the
home, the length of time living in the home, whether the
respondent had had an energy audit, gender, and how
many energy efficiency projects the respondent had
considered and completed were all found to be non-
significant (all p > 0.05).

Discussion

The results demonstrate that money is the most impor-
tant factor when individuals make decisions about ener-
gy efficiency improvements. Savingmoney was the top-
ranked perceived benefit of energy efficiency, with en-
ergy efficiency being a good investment and raising
home value as other top-ranked benefits, while high
costs of energy efficiency projects was the top-
reported barrier. This aligns with other recent research
on what motivates energy efficiency, such as the studies
by Southwell andMurphy (2014), Aravena et al. (2016),
and Palmer et al. (2011).

Table 2 Ranking of energy effi-
ciency benefits by region Region Ranked position Benefit Average ranking

Northeast First Lowering energy bills 2.25

Second Good investment 4.06

Third Increasing home resale value 4.62

South First Lowering energy bills 2.25

Second Increasing home comfort 4.46

Third Good investment 4.51

Midwest First Lowering energy bills 2.36

Second Good investment 4.15

Third Increasing home comfort 4.39

West First Lowering energy bills 2.15

Second Reducing environmental impact 4.48

Third Good investment 4.53

0 20 40 60 80 100 120 140 160 180 200

The project was too expensive.

I did not have enough time.

I do not own my home.

I have other home improvements that need to be done first.

I did not have enough information about the project.

The project was not feasible in my home.

I could not find a contractor that I trusted.

My spouse/partner did not want to do the project.

The project was restricted by a homeowner's association,

historical society, or similar organization.

Number of Participants

Fig. 1 Perceived barriers to implementing home energy efficiency improvements
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These results hold true across geographic regions of
the US. Other top-ranked benefits of energy efficiency
included increasing home comfort and air quality and
lowering one’s environmental footprint. While the rank-
ing of the benefits were significantly different across
regions, tests of the differences between just the 2nd-
and 3rd-ranked benefits in each region reveal no signif-
icant differences in average rank.

Increasing home comfort may not have been ranked
as highly as it would have been if the elements of home
comfort had been listed separately, such as noise level,
light level and shade, and temperature and draftiness.
The phrasing of this item about home comfort is a
potential limitation; participants may not have thought
about these specific elements of comfort that might
actually matter quite a bit to them when reading this
item.

Income, personal values of energy efficiency, and
perceived likelihood of coworkers enrolling in a home
energy efficiency program were the only significant
predictors of participants’ reported likelihood to enroll
in such a program, which indicates that social norms,
personal values, and the availability of financial re-
sources are the most important motivators for individ-
uals to make their homes more energy efficient. It did
not matter whether participants owned their home or
not, whether they had previously considered or imple-
mented energy efficiency measures, what gender they
were, how educated they were, or how old they were.
These results indicate that enabling individuals with
financial resources to invest in energy, making sure they
value its importance, and establishing a social norm of
investing in energy efficiency would be powerful ways
to motivate higher uptake rates of residential energy
efficiency improvements.

Additional limitations to this study include that it was
based on self-report data, which could be subject to
social desirability bias and other systematically inaccu-
rate patterns of response. Participants may have ranked
financial benefits and barriers as more highly than they
actually perceived them if they thought that valuing
financial concerns in energy efficiency decisions was
more socially desirable than valuing environmental con-
cerns, or others. Furthermore, this study was correla-
tional and therefore causality cannot be determined;
there may be moderating variables between the reported
perceptions of benefits and barriers to energy efficiency
and actual enrollment in an energy efficiency program.
Perceptions of coworkers’ likelihood to enroll in an

energy efficiency program may be associated with per-
sonal intent to enroll, but may not be a causal factor; the
direction of causality could be in the opposite way, or
both measures may be caused by a third unmeasured
variable.

Despite these limitations, the results of this survey
shed light on how individuals consider energy efficiency
decisions for their homes. According to the theory of
community-based social marketing as it applies to envi-
ronmental behaviors (McKenzie-Mohr 2011), the next
step in the process is to design and test methods to
inspire the target behavior. To carry this out, a series of
focus groups were held and a second survey was imple-
mented to investigate how marketing materials can be
designed to target perceived benefits and barriers.

Study 2: Marketing energy efficiency

Two focus groups were conducted after Survey 1 to
investigate the results found from the previous study in
another setting, and the focus groups again demonstrat-
ed that cost savings, increased comfort, and environ-
mental benefits are all highly regarded aspects of energy
efficiency. Participants in the focus groups were also
interested in the technological benefits of energy effi-
ciency. A second survey was then distributed to individ-
uals in the US via AmazonMTurk and participants were
again compensated $0.10 for their responses. The con-
tent of this survey was developed based on the results of
Study 1 and the focus groups. According to the theory of
community-based social marketing, after exploring per-
ceived benefits and barriers to a target behavior, the next
step is to design and test behavior change strategies
(McKenzie-Mohr 2011). Accordingly, marketing con-
tent for a home energy efficiency program was devel-
oped and tested in this study.

Methods

Participants opted in to completing the survey via Am-
azonMTurk. They provided informed consent to partic-
ipating in the research, and then answered a series of
questions about their perceptions of marketing materials
for a home energy efficiency program. The survey took
about 10 min to complete. Again, participants were told
that the research was investigating perceptions of resi-
dential energy efficiency and were given the choice to
opt out at any time.
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Measures Participants answered questions about their
demographic characteristics, and then read a short de-
scription of an employer-sponsored home energy effi-
ciency program. They were asked which of the follow-
ing marketing messages would make them most likely
to enroll in such a program:

1. Have you heard? There are a wide variety of energy
efficiency technologies available at a low cost to
you to improve your home comfort and reduce your
carbon footprint!

2. Let us help you increase your home’s values by
investing in home energy efficiency improvements.

3. Investing in energy efficiency improvements can
reduce your impact on the environment while mak-
ing your home even more comfortable.

4. The newest energy efficiency technologies are now
just within your reach and will save you money for
years to come.

5. Did you know? Small and affordable energy effi-
ciency improvements in your home can have a large
positive impact for the environment.

6. With the new energy efficiency technologies you
can add to the comfort of your home and do your
part to protect the environment!

The order of these messages was randomized among
participants. These messages were developed around
the top three perceived benefits from Study 1,
referencing these benefits individually and in combina-
tion. Additionally, some references to the technological
benefits of energy efficiency were added to the mes-
sages because this theme arose during the focus groups.

Lastly, participants were presented with six images
and asked which image, if included in marketing mate-
rials, would make them most likely to enroll in an
employer-sponsored home energy efficiency program.
The six images included the following:

1. Money and House: A stack of bills with a small,
wooden house figure and a small piece of paper
with a chart on top (Fig. 2).

2. Talking in Kitchen: A middle-aged white woman
and a young Asian male engaged in conversation in
a kitchen. The women are pictured writing or draw-
ing something on a piece of paper (Fig. 3).

3. Blower Door Test: A picture of a young white male
setting up a blower door test at the front door of a
house (Fig. 4).

4. Light Bulbs on Paper:An LED and an incandescent
light bulb sitting on a piece of paper that is printed
with tables and chart (Fig. 5).

5. Money in Light Bulb: A dollar bill stuck in an LED
light bulb, set against a green background (Fig. 6).

6. Infrared Sensor: A hand holding up an infrared
sensor in an empty and light room (Fig. 7).

The order in which images were presented to partic-
ipants was randomized. Participants were asked to ex-
plain their answers to the questions about the messages
and the images in writing.

Demographics The survey received 423 responses.
Of the respondents, 60.9% were female. Participants
reported their age by selecting from one of six
brackets, and 42.1% of the respondents reported that

Fig. 2 Money and house (Source: Bigstock.com)

Fig. 3 Talking in kitchen (Source: Clinton Climate Initiative)
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they were between 25 and 34 years of age, with a
range from 18 to more than 65. 15.5% of respon-
dents were younger than 25, and 46.7% were 35 or
older.

Similar to Study 1, the home location of participants
was divided into four categories, following the U.S.
Census Bureau’s regional division of the USA. Of the
respondents, 39.0% were from the South, 18.7% from
the Northeast, 20.6% from the Midwest, and 21.5%
from the West. Participants reported their education
level by selecting from one of seven category levels,
and the majority reported having completed some col-
lege (30.8%) or graduating from college as their termi-
nal degree (36.6%). Of respondents, 15.5% reported
lower education levels than this, and 15.1% reported
higher education levels.

Income was reported by a selection from one of
seven income brackets. The largest group of respon-
dents (21.3%) reported earning between $50,000
and $74,999 per year, with 52.4% reporting earning
less than that, and 24.2% reporting earning more.

In comparison to the general US population, this
sample was again more female, the 25–34 age group
was overrepresented, but this sample was not as much
younger than the general population as the previous
sample (U.S. Census Bureau 2010). Geographic spread
across the four regions was again about the same as the
spread of the general population (U.S. Census Bureau
2016). The sample was again more educated than the
general population, with more individuals reporting that
they had completed some college or a bachelor’s degree
as their highest level of education. Again, reported in-
come levels were less than those from the general pop-
ulation, with fewer individuals reporting earning more
than $74,999 per year (U.S. Census Bureau 2015a, b).

Results

Marketing messages The message that was most fre-
quently selected (37.1%) as the one most likely to
inspire individuals to enroll in an energy efficiency
program across all geographic regions was, BThe newest
energy efficiency technologies are now just within your

Fig. 4 Blower door test (Source: Clinton Climate Initiative)

Fig. 5 Light Bulbs on Paper (Source: Bigstock.com)

Fig. 6 Money in light bulb (Source: Bigstock.com)

Fig. 7 Infrared sensor (Source: Bigstock.com)
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reach and will save you money for years to come.^ The
second most frequently selected message overall
(17.5%) was, BLet us help you increase your home’s
values by investing in home energy efficiency
improvements.^ This message was chosen second most
by participants in the South andMidwest. Participants in
the Northeast chose, BHave you heard? There are a wide
variety of energy efficiency technologies available at a
low cost to you to improve your home comfort and
reduce your carbon footprint!^ with the second highest
frequency. Participants in the West showed no strong
leaning in their second most preferred message; the
distribution between several of the messages besides
the top choice was approximately even.

Chi-squared tests were run to investigate whether
geographic region, age, gender, ownership of home,
education level, income level, job level, and political
orientation related to participants’ choice of marketing
messages. The effect of gender was found to be signif-
icant (χ2(10) = 23.367, p < 0.01). While both males and
females selected the same message with the highest
frequency (40% of males and 34% of females), BThe
newest energy efficiency technologies are now just
within your reach and will save you money for years
to come,^ females’ second most preferred message
(17%) was, BHave you heard? There are a wide variety
of energy efficiency technologies available at a low cost
to you to improve your home comfort and reduce your
carbon footprint!^ while males’ second most preferred
message (23%) was, BLet us help you increase your
home’s values by investing in home energy efficiency
improvements.^ This was females’ third most preferred
message (15%), while males’ third most preferred mes-
sage (18%) was, BInvesting in energy efficiency im-
provements can reduce your impact on the environment
while making your home even more comfortable.^ All
other effects were found to be non-significant (all
p > 0.05).

Marketing images The Money and House image was
selected by 32% of respondents as the one most likely to
inspire them to enroll in a home energy efficiency pro-
gram. The Money in Light Bulb image was selected by
30% of the respondents. 16% chose the Light Bulbs on
Paper image, 13% chose the Infrared Sensor image, 5%
chose the Blower Door image, and 4% chose the
Talking in Kitchen image.

Again, chi-squared tests were run to investigate the
effects of demographic variables on image selection.

Geographic region was found to have a significant effect
(χ2(20) = 25.258, p < 0.05) as well as political orienta-
tion (χ2(30) = 43.880, p < 0.05).

The Money and House image was chosen most often
by participants in the West, while the Money in Light
Bulb was selected more often by participants in the
Northeast and Midwest. Participants in the South select-
ed both with about the same frequency. The Light Bulbs
on Paper image was chosen more often by participants
in all three regions besides the Midwest. The Infrared
Sensor image was chosen more often by participants in
the Northeast and the Midwest than by those in the
South and the West.

The top most preferred image of politically conser-
vative participants was the Money and House image
(36%), while the top most preferred image of politically
liberal participants was the Money in Light Bulb image
(32%). Liberals’ second most preferred image was the
Money and House image (28%), while conservatives’
second most preferred image was the Money in Light
Bulb image (24%). Liberals’ third most preferred image
was the Light Bulbs on Paper image (18%), while
conservatives’ third most preferred image was the Infra-
red Sensor (16%).

Discussion

The results reinforce the findings from Study 1 that
money is one of the most important factors in energy
efficiency decisions. Participants preferred images
depicting money over images illustrating other aspects
of the energy efficiency upgrade process. Though there
were differences between political groups in image pref-
erence, the two images containing money were the top
two images for both groups.

Participants in the Northeast and Midwest and polit-
ically conservative participants liked the image showing
an infrared sensor.

The most preferred marketing message emphasized
the new technology of energy efficiency. It is interesting
to note that technology was not rated as an important
benefit of energy efficiency in Study 1, but the message
about technology was the most preferred message in
Study 2. This indicates that individuals’ perceptions of
how technology relates to energy efficiency and how
beneficial energy efficiency technology is may be sen-
sitive to wording; individuals may not understand the
link between energy efficiency and technology well
enough to have a consistent opinion independent of
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the framing of a message. This should be investigated in
future research.

Messages about home value and reducing one’s car-
bon footprint were also rated highly. Though there were
gender differences in the choices of marketing mes-
sages, both genders overall liked messages that refer-
enced cost savings, home value, and the environment.
The gender difference should be further investigated in
future research to determine whether the difference was
due to true differing perceptions of energy efficiency
between males and females, or due to differing sensitiv-
ities to the wording of the items.

One limitation of this study was the fact that all
participants viewed all of the images at once and all of
the marketing messages at once, and therefore their
interpretation of one message or image may have been
impacted by their perceptions of the others. When see-
ing one of these images or messages in isolation, as one
would in actual marketing materials for home energy
efficiency, each image or message may make a different
impression than it did in this study. While the format of
these questions was efficient at measuring preferred
images and messages, this limitation should be noted
and should be considered in future research.

General discussion

These studies demonstrate that individuals think most
about money when they consider energy efficiency, and
secondary concerns include increased home comfort
and air quality, environmental benefits, and keeping up
with new technology. The studies confirmed the re-
searchers’ first hypothesis, that the environmental ben-
efit of energy efficiency would be perceived as less
important than other benefits. The results of these stud-
ies reveal that saving money and increasing home com-
fort are perceived as more important than protecting the
environment everywhere except for in the West.

The second hypothesis was partially confirmed. Geo-
graphic differences between perceptions of energy effi-
ciency were found, but not in the predicted direction. It
was predicted that individuals from the Northeast would
value improved home comfort while individuals from
the South would prioritize savings on energy bills. It
was found that individuals from all regions perceived
saving money on energy bills as the most important
benefit, while increasing home comfort was one of the
top three most important benefit for individuals in the

South and Midwest, but was not one of the top three
benefits for individuals in the Northeast. The results of
these studies align with previous work on perceptions of
home energy efficiency such as work by Southwell and
Murphy (2014), Aravena et al. (2016), and Palmer et al.
(2011).

Conclusion

Two studies provide an analysis of how individuals
perceive home energy efficiency, using the framework
of community-based social marketing. Study 1 found
that the top perceived benefits are saving money on
energy bills, investing in one’s home, and increasing
the comfort of one’s home. Regional differences were
found, such that individuals in the West valued the
environmental benefits more highly than individuals in
other regions, and those in the Northeast valued improv-
ing the resale value of their homes more than individuals
in other regions. Study 2 revealed that messaging focus-
ing on new technologies associated with energy effi-
ciency improvements selected as the most effective,
while messaging and images emphasizing saving mon-
ey, environmental benefits, and increasing home value
were also preferred by many participants.

Overall, these studies show that those who seek to
increase the uptake of energy efficiency measures in the
residential sector should tailor their marketing materials
to make home energy efficiency seem cheap and easy
and to emphasize that energy efficiency is a good in-
vestment, brings new technology into the home, and
increases home comfort. They should keep in mind that
individuals in the West may be more easily persuaded
with messaging about the environmental benefits, while
those in the Northeast may care more about the resale
value of their homes.

Three important limitations of both studies are that
the research was based on self-report, was correlational,
not causal, and did not include a nationally representa-
tive sample of participants. The research provides a
starting point for understanding individuals’ perceptions
of energy efficiency in the home, but the findings should
be further investigated both experimentally, using ran-
domized controlled trials, so that causal factors for en-
rolling in a home energy efficiency program or
implementing home energy efficiency upgrades can be
determined, and in nationally representative samples, so
the findings can be generalized to the US population as a
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whole. Further research should test marketing materials
for home energy efficiency in real-world settings, be-
yond online surveys and the limited subject samples on
Amazon MTurk. Additionally, examining whether dif-
ferent types of energy efficiency projects can be more
effectively motivated by different types of marketing
would be a valuable next step. This research lumped
all home energy efficiency behaviors into one category,
for the sake of reaching broad conclusions about per-
ceptions of energy efficiency, but it may be the case that
specific behaviors have different perceived benefits and
barriers and require varied marketing strategies. Addi-
tionally, this research focused only on efficiency behav-
iors: one-time behaviors intended to decrease the
amount of energy consumed in one’s home without
changing habitual behaviors. Future research could in-
clude curtailment behaviors, which consist of altering
small, repetitive behaviors in order to use less energy
without changing the technology in one’s home. Finally,
future research should further investigate the gender
difference found in preferred marketing messages in
Study 2, as well as the differing results about the impor-
tance of technology as a benefit of energy efficiency
between Studies 1 and 2.
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