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Abstract

The motivators behind sustainable behaviors and practices in the American home
are an important area of study for those interested in how “grassroots” change may
influence broader societal transitions towards a more energy efficient and sustainable
society. The goal of this study is to better understand the motivators behind behaviors
broadly considered to lead to a more sustainable lifestyle in the American home.
Specifically, this study will explore whether economic or financial status has a significant
influence over these behaviors. Previous studies suggest that economic factors play a
large role in determining whether or not an individual or household participates in
behaviors considered to be environmentally sustainable behaviors (ESBs). In order to test
this hypothesis, a survey was electronically distributed to 420 subjects across New
Hampshire and Vermont. The questions in the survey (found in the appendix) focused on
personal adoption of ESBs. The survey asked subjects to answer a series of questions
about their habits in the home environment, with specific emphasis on ESBs related to
energy consumption. The answers were then compared against several demographic
factors also asked of the individual as they took the ESB survey, including the
individual’s yearly income, education level, political affiliation, religious ideology, age,
gender, and state of residence. Response data from the survey were analyzed using three
methods: 1) a non-parametric one-way ANOVA test assuming Gaussian distribution, 2) a
sustainability index, and 3) a qualitative analysis of survey responses. The results of the
ANOVA test showed that the only statistically significant demographic factor in

determining likelihood of participating in ESBs among the regions sampled for this study



was gender, with a P-value of .0061, indicating that women are more likely to participate
in ESBs than men. The results of the sustainability index and qualitative analyses of
survey data, while not resulting in statistically significant outcomes, did reveal points of
interest that suggest additional study is warranted.

The parameters of this initial study are understandably complex and, given the
interconnectedness of factors and predictor variables, the results currently challenge a
singular interpretation. Further research could focus on (1) streamlining survey questions,
and (2) increasing the size of the survey pool to ensure greater statistical confidence in
the results to both further understand the ANOV A result and potentially elucidate more
statistically significant findings for other demographic factors. This field of study is of
clear importance to those working to develop a better understanding of motivators for

community-based engagement in environmentally sustainable behaviors.
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Chapter 1

Introduction

Climate change is one of the greatest threats the world faces today (Rosenzweig,
Solecki, Hammer & Mehrotra, 2010). Global temperatures are rising by an average of
0.2°C per decade over the past 30 years. The graph below shows this trend, as the 10
warmest years in the past 136 (with the exception of 1998), have all occurred since 2000
(Figure 1). Changes in season length, weather severity, and sea levels are already
measurable (IPCC, 2014) and appear to be continuing to rise. Furthermore, extreme
weather patterns, droughts, floods and the increased incidence and spread of epidemic

diseases may be attributed to global climate change (Rosenzweig et al., 2010).
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Figure 1. Global land-ocean temperature index since 2000 (NASA's Goddard Institute for
Space Studies, 2010).

Global climate change is largely driven by the presence of greenhouse gas
emissions in the atmosphere, particularly methane (CH4) and carbon dioxide (CO2)
(IPCC, 2014). The concentration of CO: in the atmosphere has risen dramatically over
the past century, increasing at a rate of 1.5 parts per million (ppm) per year from 1980-
1999 to 2.2 ppm/year in 2007 (IPCC, 2014). The majority of climate change policy
attention has addressed long-term resolution options aimed at restricting greenhouse gas
emissions by industries, taxing CO2 emissions and mandating renewable energy protocols
(Lutsey & Sperling, 2008). International efforts to curtail global climate change are
varied and depend on the perceived threat in each country. Previous research has shown
that the average American does have the capacity to enact measurable environmental
change at the household level by adopting or participating in regular environmentally
sustainable behaviors, or ESBs (Dietz, Gardner, Gillian, Stern, & Vandenbergh, 2009)
that may or may not be related to financial incentive. ESBs are defined as “the set of
actions aimed at protecting the socio-physical resources of this planet” (Corral-Verdugo,
2011). By simply modifying a few daily behaviors — typically those with high plasticity

standards— sustainable habits can be adopted to great effect (Dietz et al., 2009).

The science is irrefutable; global climate change is real and humans are the most
likely source of the problem. Given humans are a large part of the problem, so too must
we be a part of the solution. However, engraining change on the global level is a
monumental task. In order to curtail global climate change, it is necessary to change

human behavior, function and industry; a monumental and potentially impossible task.



There are many solutions to this global climate change problem to be found all
across the human experience and existence spectrum. From how a person eats and drinks
to how and where they live, how they move above, how they interact with the world
around them all have an impact on global climate change. In order to tackle this
herculean effort of quantifying human impact, it is necessary to break it down into

smaller, more manageable and specific chunks.

Research Significance and Objectives

The significance of this study is it looks at both the psychological and
sociological aspects of the human impact on global climate change ((Dietz, Gardner,
Gilligan, Stern & Vandenbergh, 2009). Given the enormous potential for shifts in human
behavior to significantly influence global climate change, understanding how and why
humans currently behave the way they do is necessary to influence and change these

habits.

The goal of this study is twofold; firstly, to lay initial ground work for further
research into larger populations. Secondly, to inform further research into policy needs,
educational design and incentive program options focused on adoption of
environmentally sustainable behaviors at the local level: the American household. It is
my hope that the results of this work will be a first attempt to learn more about how
individual demographic factors inform ESB activity, enabling future researchers to (1)
develop more detailed studies with larger, more diverse populations, and (2) use growing

knowledge of ESB adoption in individual households to inform educational programs,



financial incentives and policies intended to encourage the adoption of sustainable habits

by individuals spanning the socioeconomic spectrum.

Background

Concerns over the consequences of global climate change are most prevalent in
Canada, Europe, the United States, Japan and some South American countries
(Leiserowitz, 2007). These and other countries have already taken action to address
global climate change by passing legislation for limiting carbon dioxide and other
greenhouse gas emissions as well as focusing on the development of renewable energy
technologies and sustainable waste management (Chapin, Folke, Walker, Scheffer, &
Rockstrom, 2010).

In 2008, the International Energy Agency (IEA) released a set of
recommendations to help countries reduce their dependency on non-renewable fuel
sources (fossil fuels, etc.) in order to encourage the adoption of a renewable, low-carbon
energy system. Sweden in particular has become a leader in successful government-
driven policy, adopting many of the recommendations, as well as ones set out by the
European Union (IEA, 2013). The Swedish government adopted renewable energy
protocols and technologies in an effort to protect their export-oriented manufacturing and
engineering economy (IEA, 2013).

Since Sweden’s adoption of the [EA recommendations and EU standards,
renewable energy production has increased dramatically. In 2011, 35% of total energy
produced in Sweden came from renewable resources (largely hydropower), up from 28%

only 5 years previously (IEA, 2013). In addition to renewable energy use and



consumption, Sweden has passed long-term policies to ensure a fossil fuel-free vehicle
fleet by 2030, and projections show they will meet or even exceed that target (IEA,
2013). This example conveys how energy policy at the government level can potentially

be effective in combating global climate change and greenhouse gas emissions.

The issues of environmental conservation and global climate change became
prevalent in the United States in the second half of the 20th century (Luterbacher &
Sprinz, 2001). In 1987, the stratospheric ozone hole was discovered and theorized to be a
direct result of human activity and the release of greenhouse gases into the atmosphere
(Gardiner & Stern, 2004). As a result, a wave of climate change initiatives swept across
the United States and the globe, culminating in many important pieces of legislation,
perhaps the most famous of which is the Kyoto Protocol, enacted in 1997 (Rosenbaum,
2014). The Kyoto Protocol is an international agreement that commits participating
countries to a binding set of emission reduction targets. As of 2011, 192 countries had
signed and ratified the Kyoto Protocol, with only Afghanistan, Sudan and the United
States abstaining (Hovi, Sprinz & Guri, 2012). Before the discovery of the ozone hole,
global governments were not heavily involved in enacting legislation to directly combat
environmental issues. After it was understood that the ozone hole was of anthropogenic
origin, scientific policy in government became more of a norm and many nationally
mandated laws and programs came into effect across the world (Rosenbaum, 2014).

Though it was the only developed country to forgo signing the Kyoto Protocol in

the late 1990s, the United States had already passed legislation designed to help combat

global climate change and protect the environment, including the Clean Air Act (1970),

and Clean Water Act (1972). After rejecting Kyoto, the U.S. also passed the Energy



Policy Act (2005), Energy Independence and Security Act (2007) and others in support of
renewable resources and energy security. More recently, the United States participated in
the Paris Agreement, a deal reached by almost 200 countries pledging to fight global
climate change and reduce carbon emissions. Although the incoming Trump
Administration has made public statements suggesting it will work to disengage the
United States from current Paris Agreement commitments (Chemnick, 2016), the success
of this campaign remains uncertain, as there has also been strong support for the
agreement by U.S. citizens and allies abroad (United Nations Department of Public
Information, 2016). The Paris Agreement, Energy Policy Act and Security Act were pro-
climate change as they changed U.S. energy policy by providing tax incentives and
guaranteeing loans for a variety of energy production types, including wind, solar and
geothermal. In addition to passage of these U.S. laws, all of which are mandated at the
Federal level, individual states have also set their own standards regarding pollution
emissions, fossil fuel extraction, efficient transportation and other factors with an

environmental impact.

The unfortunate reality is that treating global climate change at the federal or even
state level can be a slow and laborious process. Historically, environmental issues are not
considered by governments to be as dire as other issues like national security and
healthcare reform. In 2016, the United States had a budget of $597 billion dollars for
national security (International Institute for Strategic Studies) and spent $592 billion
dollars on Medicare alone (Congressional Budget Office, 2016). In contrast, the
Department of Energy received only $24 billion and the Environmental Protection

Agency only $7 billion in funding (Congressional Budget Office, 2016). This



discrepancy becomes alarming when the links between global climate change, national
security and human health are understood. In May 2015, the White House released a
report on “The National Security Implications of a Changing Climate”, which outlined
the potential devastating consequences of global climate change to national security and
national health. The report outlined how climate change contributes to an increase in
natural disasters, which influences refugee flows and conflicts over basic resources like
access to clean water, food and shelter (White House National Security Strategy, 2015).
Global climate change could also directly affect critical infrastructure across the United
States, as temperature fluctuations can bring about severe heat waves which could disable
transportation systems, damage roads and railways and strain power system (Department
of Homeland Security, Climate Change Adaptation Roadmap, 2012). These strains on
United States infrastructure would require the U.S. military to provide humanitarian
assistance and provide civil authority in the fact of disaster relief, lessening their attention
to overseas conflict weakening the U.S.’s overseas presence. With rising temperatures
come the increased incidences of the spread of pandemic diseases. An example of this is
rapidly expanding reach of the Zika virus, a mosquito borne illness that causes severe
birth defects in children (Caminade et al., 2016). The rise of a warmer climate has
allowed the mosquitos that carry this virus to not only expand their habitat range, but
speed up their life cycle, enabling them to reproduce more and spread the virus faster and
farther (Camindate et al., 2016). Zika is only one example of how warming temperatures

can enhance the spread of infectious diseases.

National Security and Health are intrinsically intertwined with issues of global

climate change. To address the latter is to address the former. Given that it takes the



United States government years to create and pass legislation mandating emission
reduction and given the incoming Trump administration’s lack of inclination to increase
funding to global climate change combating programs, local initiatives present an

alternative, more immediate solution (Dietz et al., 2009).

Sustainable Behaviors by Individuals

One alternative solution that has shown promise is encouraging individuals to
adopt simple, sustainable habits and practices in the home (Dietz et al., 2009). For
instance, reducing energy consumption will drastically reduce greenhouse gas emissions,
which are largely produced as a byproduct of oil and fossil fuel used in energy generation
(Gardner & Stern, 2009). Household activities in the United States, including individual
nonbusiness travel, make up 38% of total energy consumption (Gardner & Stern, 2009).
This percentage is greater than that of the industrial sector (32.5%), commercial/service
(17.8%) and non-household transportation sector (11.7%) (Dietz et al., 2009). Adoption
of pre-existing technologies by Americans in their homes does have a significant effect
on reducing greenhouse gas emissions (Dietz et al., 2009). American households were
able to significantly reduce their energy consumption and carbon emissions by
participating in activities ranging from the costly (purchasing a fuel-efficient vehicle) to

the inexpensive (changing the temperature setting on the washing machine) (Dietz et al.,
2009).

The “behavioral wedge”, a term coined by Dietz et al. (2009), makes four major
points to illustrate the intersection of household behaviors and sustainability. Firstly,

household behaviors can substantially reduce greenhouse gas emissions in the U.S.



household sector. Secondly, the majority of this change comes from the adoption of
energy-efficient technologies. Thirdly, voluntary participation in sustainable habits is
crucial, but not enough: local and national policies and programs are imperative to secure
a permanent shift in current perceptions of sustainability and sustainable behaviors.
Lastly, while these issues have been well studied, the problem of successfully
implementing effective environmental policy remains.

Ultimately, programs that emphasize a specific element, such as financial
incentive, vary in effectiveness depending on the degree of implementation (Dietz et al.,
2009). In order to encourage people to make those changes, it is imperative to first see if
we can better understand how and why people participate in ESBs through focused
research. The expectation is that we will learn more about what motivates and inspires
individuals to adopt ESBs, informing the design of more effective incentive and outreach

programs that could increase ESB participation, should that be the goal of policy.

Theories of Sustainable Behavior

Different studies have already identified a myriad of motivators that inspire
sustainable behaviors. Amel, Manning & Scott (2009) found that individuals with full
awareness of the environmental repercussions of their actions were linked with
incidences of (self-reported) sustainable behavior. The result reinforces the current
paradigm wherein sustainable behavior depends strongly on focused attention and
mindful behavior. That is, individuals have to specifically consider acting sustainably; it

is not the societal default.



Kurz (2002) describes four psychological model approaches to environmental
sustainable behavior including the rational-economic model, the social dilemma model,

the attitude-behavior model, and the applied behavioral analysis model (Figure 2).

Encounter Act out behavior deemed
environmentally relevant appropriate
object

|

Perceive affordances Evaluate behavioral
options in light of
Ea—0 aPfordarices

-

Figure 2. Attitude roles in the social-ecological framework of ESB (Kurz, 2002).

The rational-economic model of environmentally sustainable behavior will be
used throughout this study. The underlying tenet of this theory is that an individual’s
motivation to engage in sustainable behavior is primarily determined by whether or not it
is in his or her best financial interest to do so (Kurz, 2002). This model assumes that
individuals will engage in some level of cost-benefit analysis when making decisions. If
true, an obvious solution to change behavior would be to alter pricing structures of
resources and technologies that would help sustainable behaviors to become more
affordable. However, history has shown that these changes on their own are not likely to
modify individual behaviors (Kurz, 2002). A good example of this is the failure of the

Residential Conservation Service (RCA), a program in the United States wherein utility

10



companies provided free energy audits to their customers and offered low-interest loans
to enable their clients to upgrade their existing energy systems (Kurz, 2002). The
program was largely unsuccessful, even though it was predicted to help Americans lower
their energy use and costs. The failure of the RCS to motivate any real change was
attributed to the fact that most individuals require “persuasive communication” if they are
to respond to a shift in economic guidelines (McKenzie-Mohr, 1999). Follow up studies
into the failure of the RCS concluded that it is not enough to make conservation and
sustainability economically viable and practical; it must be proven to individuals that
these economic incentives not only exist but that they are worthy of behavioral change

(McKenzie-Mohr, 2000).

Kurz also studied the social dilemma model of ESBs, which describes scenarios
where the good of the individual goes against the good of the collective society. This
dilemma becomes even more provocative when it involves the allocation of a scarce
resource. This idea provided the basis of Garrett Hardin’s influential work, “The Tragedy
of the Commons”, in which he suggests that social-dilemma models are represented by
real world conservation issues, especially energy and water (Hardin, 1968). The social-
dilemma approach involves two conflicting sets of rationalities that the individual making
the decision must weigh when facing a social dilemma (Kurz, 2002). The prevailing
theory discussed in Hardin’s work suggests that most environmental sustainability issues
arise from the fact that individuals are more likely to favor choices and behaviors that
result in personal gain, at the expense of other users of a shared resource. Social dilemma
research looks at how different defining characteristics of a group — including

characteristics of the individual members, group communication methods, and group size

11



-- influence how individuals behave when facing a “commons dilemma” issue. The
knowledge base that has been built as a result of social dilemma research shows great
promise in prompting the adoption of environmentally sustainable behaviors across
communities all over the world (Kurz, 2002).

One of the most common methods of studying ESB is through general attitude-
behavior modeling. This type of modeling is conceptually similar to the social dilemma
approach, as both consider the influence of the individual as well as the conditions under
which the individual is operating. The attitude-behavior model takes into account how far
environmental and sustainability attitudes influence behaviors, as well as the degree to
which an individual’s ESBs are influenced by their attitudes. The greatest difference
between this model and the social-behavioral model is that the former considers
characteristics of the individual, and what attitudes and environmental factors influence
their behaviors and choices, while the latter looks at the dynamics of the group as a
whole.

Finally, these models of environmental social behavior are based on behavioral
analysis, which itself is based on the Skinnerian tradition of behavior modification
(Wilson & Dowlatabadi, 2007). The focus of the Skinnerian model is on the antecedents
and results of the behavior. This model is effective because it identifies several ways
ESBs can be changed by presenting antecedents and then re-organizing the consequences.
These four models of ESBs will be critical in differentiating sustainable behaviors that

result directly from socioeconomic status from those driven by other factors.

Socioeconomic Status and ESB

12



The theory that socio-economic status and income are strong influencers of
individual behavior is prevalent in the social sciences spectrum. However, in the context
of environmental sustainability, the parameters of the subject are still being explored. A
recent review has shown that various types of environmentally sustainable behavior are
correlated to different motivational variables (Gatersleben, Vilek & Steg, 2002). Simple,
repetitive and low-cost behaviors were most readily achieved by changing personal
norms and attitudes, and that financial incentives and socioeconomic status were more
effective at influencing long-term and high-cost behaviors such as car use and ownership
(Gatersleben et al., 2002). Studies that have explored the psychology of sustainable
behaviors have shown that ESBs are more strongly correlated to behaviors that have a
low impact on an individual’s personal life, or a low plasticity (Gatersleben et al., 2002).
That is, it does not take much time, effort or money to undertake the behavior. Some
examples of this type of low-impact behavior include political choices, food purchases
and waste management (Gatersleben et al., 2002). Behaviors with a high psychological
and financial impact, such as transportation choices and energy use, are less likely to be
undertaken, even by those who identify as participating in ESBs, because they are time-
consuming and costly (Gatersleben et al., 2002). The prevailing theory is that because
these latter behaviors are time consuming and costly, they are the least likely to be carried
out, even though they carry the greatest potential environmental impact.

While concern for the environment is prevalent across the socioeconomic
spectrum, wealthier people are often more willing to invest to help protect it (Fairbrother,
2012). Individuals with higher income have a higher willingness to pay (WTP) for

environmental protection and sustainable products than those who earn less (Fairbrother,
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2012). However, WTP does not always translate into action. The likelihood that an
individual actually participates in an ESB is motivated by a variety of previously
discussed factors including personal beliefs, norms and preexisting habits. Nevertheless,
studies by Fairbrother (2012), Gatersleben et al., (2002) and Kurz (2002) all indicate that

economic variables may be one of the most important predictors of sustainable behavior.

Other Predictors of EBS

Education level also plays a role in whether or not an individual exhibits
environmental awareness; environmental awareness was significantly correlated with
education level in a Malaysian study (Aminrad, Zakariya, Hadi & Sakari, 2013) (Table
1). As students gained higher and more complex levels of education, their knowledge and

environmental awareness increased.

Table 1. The relationship between awareness, knowledge, and attitude to education
(Aminrad et al., 2013).

No Result Relationship Correlation “r” p-value
1 Awareness and Knowledge 0.165 0.001 P>0.05
2 Awareness and Attitude 0.990 0.000 P>0.05
3 Knowledge and Attitude 0.174 0.000 P>0.05

Religious ideology has also been shown to influence a person’s environmental
attitude and their likelihood of exhibiting ESBs (Morrison, Duncan, & Parton, 2015). A

study in Australia surveyed members of four religious groups (Buddhists, Christians both
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literalist and non-literalists and Secularists) regarding their climate change attitudes and
behaviors. The results of this study concluded that groups differed in their belief of
anthropogenic global climate change and the need for a policy-oriented response
(Morrison et al., 2015). The study also discussed how religious orientations differ in the

nature of the relationship between man and the natural world.

Table 2. Climate change attitudes of religious groups (Morrison et al. 2015).

Atheist! Agnostic/ No  Buddhist Christian— Christian—non Overall F-Statistic/
religion Literal Literal sample 2
Catainty global warming is sccuring' T.02 7.63 579 63 654 24357
Beligve that climate change is caused mostly  52.3% 7.1% 30.7% 41.8% 45,1% 52525
by human activities
Balieva that most scientists think global 47 T% 51.1% 30.6% 34.0% 39.4% 38.457" =
WHUTRINg i happening
Parcaived impact of own mitigation actions™ 2.28 2.68 2.09 215 218 B.540% "
Parsonal importance o issue’ 3.1 3.37 2.97 2.87 2.96 10.659***
Dasined Australian effors 1o reduce warming 2.88 3.06 2.6 27 2.T6 B.ET4"""
given associaled costs®
Contingent inlermnational conditions for 2.5 3.39 322 2258 333 B.014=="
Austrakan mitigation action®
Test result 387 4.068 3.58 341 372 10.117==*

' Cenainty global warming is occurming i measuned on a nine-point scale;

21 = not at all, 4 = a kol;

1 = not at all important, 5 = extremely impotant;

*1 = no effor, 4 = large-scale effort, aven il i has economic consequences;

5 1-Australia should not reduce ils emissions, 4-Regardiess of whal other countries do Australia should reduce its emissions.

***Significant at 1%
doi: 101371 fjoumal pone. I 348681003

Political affiliation is also likely to play a role in how environmentally aware an
individual is; 71% of Democrats and Democrat-leaning independents believe that global
climate change is real and of human origin, compared to 27% of Republicans (PEW,
2014). These differences held when other variables such as age and race were controlled
for.

Dietz’s behavioral wedge theory, Kurz’s four models of environmental

sustainable behavior and Fairbrother’s willingness to pay study all highlight the need for

more research in the field of sustainable decision making in the American household.
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Research Questions, Hypothesis and Specific Aims
To explore the intersection of psychology, sociology, sustainability science and
economics of ESBs, this study asks the following questions:
e Which factors have an influence on whether or not a person practices ESBs in their
home environment?
e (Could knowing demographic factors about a person predict their likelihood of
participating in ESBs?
The hypothesis to be explored in the scope of this study is that household survey
data will show conclusive evidence that household income is, or is not, the single greatest
factor in predicting an individual’s likelihood of participating in environmental

sustainable behaviors.

To address these questions and test this hypothesis, I conducted the following

steps:

e Distributed a randomized survey of residents of both Vermont and New Hampshire to

collect demographic data and information regarding the basis of ESB adoption.
e Compared different demographic factors to look for a significant influence on ESBs
e C(Created a sustainability index to compare demographics

e Studied word use in the qualitative analysis to see if any inference can be drawn from

that data
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Chapter 11
Methods

A survey was designed to compare behaviors and demographic factors as they

relate to increased incidences of ESBs.

Survey Methods

After considering several available options, distributing the survey electronically
was deemed to be the most efficient and practical for the time and resource constraints of
this first study. The online survey platform, Qualtrics, was chosen for several reasons.
First, using Qualtrics proved very time efficient, with the turn-around time from
submission of the survey questions to the results being less than one week. Second, given
that there was no interviewer present to deliver the questions, there was no likelihood of
social bias or other bias. Finally, the Qualtrics contract guaranteed the exact number of
respondents required and compensated them through a point system. The total cost was

$1,400 for the 420 completed responses was covered by the author.

The online survey was designed to explore the idea that certain identifying
demographic factors can be used as a strong predictor, whether independently or in
conjunction with each other, of the likelihood of participating in ESBs (Appendix). The
design of this survey was inspired by other surveys that explored similar subjects and was

edited and refined under the guidance of Dr. Chase Harrison, Associate Director of
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Survey Research at the Harvard Program in Survey Research. The population was

defined as residents of New Hampshire and/or Vermont, ages 18 and older. This cohort

was selected due to the wide socioeconomic diversity of individuals within both states.

The survey was primarily comprised of continuous predictor variables.

Before the full survey was released, a pilot sample was sent out to 40 recipients
ensure the survey design was sound. After the preliminary analysis, it was decided to add
a section after each question where respondents could justify their answers. After this
change was made, the entire survey was released on August 9", 2016 and closed on
August 12", 2016 with 420 completed responses gathered. Of these, 71.9% were from
New Hampshire and the remaining 28.1% listed themselves as being from Vermont. The

locations of survey respondents is indicated in Figure 3.
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Figure 3. Distribution of survey respondents in VT and NH.
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Classification of Responses for Sustainability

At the time the survey was designed, it was understood that one measure to be
studied would be the expense of the ESB surveyed. However, as the survey process
progressed, it became apparent that the questions were not designed to provide an
accurate measure of ESB costs and so that measure was abandoned. The results therefore
had to be reweighted and combined to account for this discrepancy. The survey

questionnaire is included as an Appendix.

The answers presented to the participants to the ESB questions were “always”,
“sometimes”, “rarely” and “never”. For the majority of the questions posed, “always”
(option 1) and “sometimes” (option 2) represented the most sustainable answers, while
“rarely” and “never” represented the least sustainable. However, for questions 4, 5,9, 11,
13 and 15, the reverse is true, with “always” (option 1) and “sometimes” (option 2) being
the least sustainable and “rarely” (option 3) and “never” (option 4) being the most
sustainable. Before the survey was released, I changed the weight of questions 4, 5,9, 11,
13 and 15 to reflect the reverse nature of the question. Once the survey answers were
collected but before they were analyzed, I went manually through all the data and color

coded each individual answer to be either red or green, with red being unsustainable and

green being sustainable.

Demographic Variables
The survey examined how ESBs varied among seven demographic categories:

e Income: income was divided into eight categories; yearly salaries over $250,000,

$250,000-$150,000, $105,000-$100,000, $100,000-$75,000, $75,000-$50,000,
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$50,0000-$35,000, $35,000-$10,000 and $10,000-0. The 2017 average income in
New Hampshire is $65,028 while the average for Vermont is $52,977 (U.S. Census
Bureau, 2010). These categories were chosen to ensure there were a wide variety of
options and to match similar studies.

Political affiliation: political parties included in the survey were Democrat,
Republican, Libertarian, Independent and none. These parties are the major parties
recognized in both Vermont and New Hampshire.

Religious ideology: religious variable options in this survey included Christian
(including all sects and branches therein), Jewish, Muslim, Hindi, Agnostic, Atheist
and other. These religions were selected because they represent a wide variety of
dogmas and cultures associated with them.

Education: participants of the survey recorded their highest education level achieved.
Their options were high school degree, some college (not graduated), college
graduate, master’s degree or PhD.

Age: age options on the survey were also similar to ones found on similar surveys.
The age variable categories were 18-24, 25-35, 35-45, 45-55, 55-65 and 65+. These
categories were chosen based off of criteria similar to reasons above. The survey was
also only distributed to people 18 years of age and over, hence why the demographic
data options started at 18.

Gender: options were male, female and other. Of the 420 responses, only one checked
themselves as falling into the “other” category, and so was dropped from the results.

State of residence: Vermont or New Hampshire.
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Statistical Tests

The survey data was analyzed in three ways. The first test focused on analyzing
sustainable behaviors across individuals, the second on correlations among variables and

the third looked at the qualitative responses by survey respondents.

Test 1: Sustainability Index

Once collected, the data were broken down into a ‘sustainability index’ based on
the 15 questions asked. The number of questions, out of fifteen, that the individual
answered within the parameters of a ‘sustainable answer’ (option 1 or 2 for questions
1,2,3,6,7,8,10,12 and 14 and options 3 and 4 for questions 4,5,6,11 and 13) were counted
and divided by fifteen. Therefore, if, out of 15 questions, an individual answered six of
them ‘sustainably’, her or she would have a sustainability index value of 0.40. The
advantage of this system is in that it avoids a heavy bias in grouping due to individual
questions. Another benefit of this system is that if each individual were given a
numerical value based on the index, a single question that might be biased would only
shift that individual’s score by 0.067, which is an insignificant amount. Therefore, even if
the person lives a very sustainable lifestyle but answers that question unsustainably, it
would give a more accurate depiction of the individual, and not the wording of a single
question. Therefore, this procedure treats each individual as an independent sample.

Once an index value was calculated for each answer, a non-parametric one-way
ANOVA test was conducted on most of the demographic variables. Given that two
demographics involved only two variables (gender and state), a simple t-test was done on

these variables. This test was chosen because the goal was to compare the means of three
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or more samples (the demographic data) against three or more independent variables (the
answers to the survey questions). The ANOVA test is ideal for this purpose, given that
the assumptions are met. Firstly, the response variable residuals are normally distributed
(see appendix for full data breakdown and calculations). This was determined by
calculating the mean and median across individuals and examining residuals. This non-
parametric, one-way ANOVA test through PRISM was run on the political, education,
income, age, and religion data, while a simple t-test was conducted on the gender and

state data given there were only two different classes.

Test 2: Correlations among Variables

A second test using univariate statistics (mean, standard deviation and frequency)
was carried out on the data in an effort to find patterns, relationships or correlations
between the dependent and independent variables. The aggregate data were broken down
into a sustainability index. The index was extrapolated by recording the number of
answers to questions, out of the fifteen asked that were considered to be ‘sustainable,’
and dividing that number by 15 to get a percentage. Therefore, each individual who took
the survey was assigned a sustainability index depending on his or her answers. The
sustainability index for each individual within each demographic variable group was
collected and averaged out across the sample size. It was therefore possible to extrapolate

an average sustainability index across individuals from each demographic sample.
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Qualitative Test

After each question, survey participants had the option of explaining their
responses and reasons for their behaviors. In order to organize the resulting data, a word-
count and frequency search was run through every response. The most frequently used
words were tabulated to look for patterns and consistencies. This was done for each of the

15 questions, although not every respondent opted to explain their answers.
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Chapter 111

Results

The aim at the outset of this study was to determine conclusively whether or not
income was the greatest factor in predicting an individual’s likelihood of participating in
environmentally sustainable behaviors. This hypothesis and other patterns in the survey

data are examined here.

ANOVA Results

Of the seven demographic factors run through the statistical tests, only gender
statistically predicted ESBs (Table 2). Of the 285 females surveyed, the average
sustainability index among them was 0.72 while of the 134 men, it was only 0.69. While
seemingly not a huge difference, it is large enough to be statistically significant (p-value

less that 0.05).

Sustainability Index Results

The sustainability index for each segmented demographic factor was sorted from
highest to lowest. Although index scores are not significantly different, the highest mean
values within each variable were people who made between $50,000 and $75,000 (.721)
(Figure 5), Democrats (.725) (Figure 6), Master’s degree holders (.724) (Figure 8), aged
45-55, (.739) or 25-35 (7.22) (Figure 9). Together, these groups had an average

sustainability index of .722. The bottom five sustainability indexes were those individuals
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who made between $0-$10,000 per year (.644) or made of $250,000 per year (.666)
(Figure 5), with a designated ‘other’ political affiliation (sustainability index of .629)
(Figure 6), Atheists (.662) and individuals who hold a PhD degree (.666) (figure 8). The

average sustainability index among these demographics was .648.

Table 3. ANOVA results for differences in ESB % among demographic factors.

Demographic P-Value P <0.05
Income 0.203 No
Education 0.550 No
Religion 0.192 No
Political Aftiliation 0.165 No
Age 0.155 No
State 0.519 No
Gender 0.006 Yes
Gender Results

Table 4. Gender breakdown by population and average sustainability index.

Gender Male Female
# respondents 134 285
Average Sust. Index 0.688 0.720
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Figure 4. Jitter plot of difference between males and females in the sustainability index
analysis (P =.006).

The results of the sustainability index analysis on gender (Table 4) show that
women have a slightly higher sustainability index average than men (p = 0.006),

indicating they were more likely to participate in ESBs than their male cohorts.

Income Results

At the outset of this study, it was hypothesized that the greatest motivator behind
ESBs would be an individual’s income. However, the ANOVA analysis results
determined that income actually did not have a statistically significant impact. The 420
participants chose their income bracket, as shown in Table 5.

Table 5. Income breakdown by population and average sustainability index.

| Income [ $250k+ | $150k- | $100k- | $75k- | $50k- | $30k- | $10k- | $Ok-
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$250 | $150k | $100k | $75k | $50k | $30k | $10k
# 12 25 7 92 89 67 51 12
respondents
Average | g coc | 0714 | 072 | 0715 | 0721 | 0.695 | 0.707 | 0.644
Sust. Index
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Figure 5. Jitter plot of variation in sensitivity index and income levels.

These data suggest that individuals who make between $75,000 and $50,000 per

year practice the most ESBs and those making $0 - $10,000 practice the fewest.

However, in the scope of this analysis, there is not enough statistical significance to do

much more than speculate on the role of income in determining ESBs.

Education Results
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In this study, participants were asked to list their education level. These data were

then transformed into the sustainability index and averaged for a mean sustainability

index across education levels.

Table 6. Education breakdown by population and average sustainability index.

Education College Masters Some High PhD Pro. Other
graduate college | School
# 150 58 107 83 10 7 5
respondents
Average | 515 | 0704 | 0697 | 0713 | 0.666 666 706
Sust. Index
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Figure 6. Jitter plot illustrating no significant difference between the different education

levels.

From this analysis, it is shown that individuals holding a Master’s degree record

higher incidences of sustainable behavior than any other education level bracket, with an
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average sustainability index of 0.72. The bracket with the lowest recorded sustainable

behaviors was a PhD with 0.66.

Religion Results

There is great diversity in how different religions view the earth and man’s place

in it, and even more variation within each religion regarding which texts and ideologies

worshippers value the most. Given this wide variety of beliefs, it was necessary in the

course of this study to ascertain whether an individual’s religious ideology was strong

enough to dictate whether or not they behaved sustainably at home.

Table 7. Religion breakdown by population and average sustainability index.

Religion | Christian | Jewish | Hindu | Muslim | Agnostic | Atheist Other
# 240 10 2 3 54 34 77
respondents
Average | o716 | 0686 | 0700 | 0.688 | 0.690 | 0622 | 0.709
Sust. Index
1.57
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Figure 7. Jitter plot of relationship of the religious ideology and sustainability index.
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From this analysis, it is indicated that the most environmentally responsible and
aware religious group are Christians, with 71% responding that they regularly practice
ESBs. For the sake of this study, “Christian” denotes all sects of Christianity, including
Catholics, Episcopalians, Lutherans and others. At the other end of the spectrum are

Atheists, with an average sustainability index of only 66%.

Political Results

An individual’s political party is another possible indicator of their likelihood of
participating in ESBs. The different political parties in the U.S. have strikingly different
policies when it comes to how the environment should be treated, how energy should be
sourced and how much role the government should have in environmental issues. The
420 survey respondents were asked to identify themselves as belonging to four
recognized political parties or as belonging to “other” or “none”. In the scope of this
study, “other” refers to any major political party such as the Green or Constitution Party,

and not a minor political party.

Table 8. Political breakdown by population and average sustainability index.

Political . i i
Affiliation Democrat | Republican | Independent | Libertarian | Other None
# 111 75 178 9 9 38
respondents
Average 0.725 0.706 0.707 0.681 0.629 0.721
Sust. Index
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Figure 8. Jitter plot of relationship of political affiliation and sustainability index.

The results of this analysis show that Democrats are more likely to participate in
sustainable behaviors, with an average sustainability index of 0.725. Across political
parties, the least likely to be sustainable are those who listed themselves as “other”, with

an average sustainability index of only 0.629.

Age Results

An individual’s personal agenda may vary widely depending on where in their life
they are. Certain issues, which may be of high importance to the younger generation of
Americans, may not hold much interest or importance to the older. With this thought in

mind, the respondents’ ages were assessed to see if there was a correlation between age
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and average sustainability index. Ages were divided up into categories and each

respondent selected their age cohort.

Table 9. Age by population breakdown and average sustainability index.

Age 18-24 25-35 35-45 45-55 55-65 65+
# 35 89 71 93 73 59
respondents
Average 0.685 0.722 0.706 0.739 0.715 0.703
Sust. Index
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Figure 9. Jitter plot of age analysis, showing no difference between the different age
cohorts.

This analysis shows that across age brackets, those with the highest sustainability

index are individuals ages 45 - 55, with an average sustainability index of 0.739. The age
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cohort exhibiting the lowest mean sustainability index is individuals aged 18 - 24, with an

average index of 0.685.

State Results

The final analysis done was on each individual’s state of residence. While New
Hampshire and Vermont are geographically near to each other, they have dissimilar state
ideologies. In the recent presidential election, Vermont was one of the first states called
for Democratic candidate Hillary Clinton, while the New Hampshire vote was so close
that it took a week for the results to be precisely tabulated. While in the end, New
Hampshire and its four electoral votes went to Hillary Clinton, the fact that the race
within the state was so tight further illustrates the difference between the two states.
Given the seeming paradox between location and policy, an analysis was done to see how

sustainability indexes differ across state lines.

Table 10. State breakdown by population and average sustainability index.

State New Hampshire Vermont
# respondents 302 118
Average Sust. Index 0.707 0.715
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Figure 10. Jitter plot of state analysis and sustainability index showing no significant
difference between Vermont and New Hampshire.

Vermont residents as a whole had a slightly higher sustainability index (0.715)

than New Hampshire residents (0.707) although not statistically significant.
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Figure 11. Complete sustainability index results breakdown.
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Qualitative

After each question of the survey, there was a blank box where respondents could

justify or explain their answer in a few words or sentences. While many chose to leave

this place blank, others did enter answers.

Table 11. Qualitative analysis; most frequently used buzzwords.

Question

Top 5-10 most frequently used words

I shut down or put my computer in sleep
mode when not using it.

Save, leave, laptop, energy, close

[ unplug my portable electronic devices
when not using them

Plugged, leave, phone, save, cell,
electricity, hair

I use high-efficiency (LED/CFL) bulbs in
my light fixtures

Energy, save(s), replaced/ing, house, burn

I turn my air conditioner (window unit,
central air, etc) on when I feel hot.

Use, fan, heat, house, try, cool

I turn the heat on in my house/apartment
when I feel cold

Put, use, winter, set, like, try, sweater,
thermostat

I hang my laundry up to air dry after
washing

Dryer/ing, use, items, like, line, dried,
place, time, clothes

If I were to purchase a car, a hybrid/electric
model would be my first choice

Like, gas, cost, afford, need, know, want,
expensive

I winterize my house in some capacity in
cold months

Windows, save/s, heat, live, energy, plastic,
home, drafts, insulated, block, need

My showers take over ten minutes

Long, water, time, need, hair, like, save,
waste, wash, quick

I use the cold-water cycle when using the
washing machine

Hot, depends, warm, wash, always, saves,
whites

I flush the toilet with every use

Gross, always, water, time, mellow,
yellow, night, pee, sanitary, save

I wait until I have a full load of laundry to
use the washing machine

Clothes, small, water, save, wait, need,
time, loads, energy

I eat meat daily

Like, chicken, protein, fish, meal, love,
need

I turn off the lights when leaving a room

Save, off, leave, energy, electricity, try

I leave the TV on even if no one is
watching

Noise, background, leave, save, electricity,
waste
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Out of all of the answers to the explanations taken together, the top 10 most
frequently used words were: off, noise, background, leave, watching, don’t, turn, save/s,
electricity, always, waste. These data are too vague to be able to do more than speculate,
but it would suggest that for each issue, people have different concerns and reasons for
their behavior. A prevalent issue across the questions was saving energy and money.
Respondents also reported as “forgetting” or “being lazy” when it came to tasks such as
unplugging small appliances, turning off lights, or hanging their laundry up to try instead
of using a dryer. They also reported that comfort and personal choice was a defining
reason why they chose to turn air conditioning or heat on, ate meat regularly and left the

TV on even when unattended.
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Chapter IV

Discussion

The outcome of this study, while not extensive or conclusive enough to prove
anything with statistically-significant certainty, has delivered additional data that informs
the complex and controversial issue of the motivators behind sustainable behaviors in the
home environment. The original hypothesis, which stated that income would be the
greatest determining factor as to whether or not an individual practices ESBs, could not
be supported within the scope of the study. However, the survey data collected and

subsequent analysis indicate that gender could potentially be a predictor of ESBs.

Gender as a predictor of ESBs

The ANOVA analysis of the survey results showed that women were significantly
more likely than their male counterparts to behave sustainably. This result has been
indicated in other surveys and similar research. A Pew Research Center survey of men
and women classified as living together in a partnership showed that 43% of women
made household-related decisions in more areas than men, who only made 26% of such
decisions (Pew Research Center, 2008). Thirty-one percent of couples surveyed said they
equally divide household decision making tasks. The kinds of decisions being made

involved household finances, large and small purchases, social events and other activities
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which were classified in the constrains of the study as ‘domestic’ (Pew Research Center
2008). A study conducted by Net Impact in 2012 showed that women are 10% more
likely to enact environmental priorities both inside and outside the work environment
(Net Impact, 2012). Of the women surveyed, 72% were confident that activities they
participate in during and after work would have a positive impact, in contrast to only 56%
of males. This trend, of women creating space and resources to act as change agents
within and outside the work environment is prevalent across the domains of working life,
domestic life, health and the environment. The Net Impact study also showed that women
are more willing than men to accept a lower salary for a job in which they feel like they
are in the position to make a positive environmental, social or political impact. This work
strengthens the argument that women are not only motivated to be change agents, but
also, ‘put their money where their mouths are’. A 2009 EarthSense Poll showed that 80%
of adult women believe that individuals can affect the environment, but that they
personally are not doing enough to prevent environmental destruction. Given that women
are increasingly seeking jobs where they can be an agent for positive change, it is
therefore unsurprising that when a woman is responsible for the majority of household
decisions, they tend to result in a net high sustainability index (Kabeer, 2012).

Many in the domains of public policy and consumer psychology are greatly
interested in the impact of gender and sustainability on consumer behavior. Previous
studies have shown that women, more so than men, are concerned about environmental
issues (Koos 2011; Zelezny, Chua & Aldrich, 2000). Given that it has been shown that
women are more likely to have a final say in what products and services are purchased

within the home, it can be hypothesized that women are more likely than men to make
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decisions and purchases with a sustainable outcome. However, why exactly women are
more environmentally aware is less thoroughly understood. A study conducted by Paul
Stern, currently of the National Research Center, categorized action in support of
environmentally quality using three value orientations: egoistic, social-altruistic and
biospheric. The study hypothesized that individual gender might explain the connection
between these orientations and likelihood of participating in ESBs. A survey of 349
college students showed that women overall have a stronger belief about consequences
for self, others, and the biosphere. That is, women are more likely to think about the
repercussions of their actions, not only on themselves, but also on their cohorts, peers and
the environment at large (Stern, 1993). Since the 1980s, sustainability and gender have
been at the forefront of sustainable development agendas. A result of the WID (Women
in Development) movement of the 1970s, theories surrounding women’s innate
connection to nature became a popular topic in environmental and developmental
debates. In the 1980s, many scholars, including eco-feminists, argued that by virtue of
their biological relationship to procreation, women are more closely linked to the natural
world and given that, are more likely to be harmed by its destruction and thus more
keenly aware of the need to protect and conserve it (Meinzen-Dick, Kovarik &
Quisumbing, 2014). However, this theory was weakened by the fact it oversimplified the
relationship between nature and women by viewing women as a homogenous group. This
theory also did not take into account adequate analysis of the relationship of men to
nature and sustainability. These theories and studies led to more, conclusive and inclusive
studies over the past few decades which included men, the dynamics between men and

women, and women across cultural, social and environmental contexts. A conclusive
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literature review by Meinzen-Dick, Kovarik & Quisumbing (2014) showed evidence to
support the theory that gender does indeed matter when it comes to sustainability.
However, the research shows that neither gender is necessarily more resource-conserving.
Instead, it indicates that it is important to consider the intangible and intrinsic motivations
of both genders, and their physical conditions and means. The attitudes, desires and
preferences of both men and women, with regard to sustainability and environmental
conservation, need to be considered. It must also be understood that preferences for
sustainability are flexible and highly influenced by material conditions and awareness
campaigns aimed towards specific genders. Traditional gender roles and dependence on
natural resources are indicative of how men and women build their knowledge of
resources and desire for sustainability. However, in the end, it is not the motivation or
decision-making power each gender has that will determine whether they behave
sustainably or not, but the financial, labor, and knowledge resources available to them.
Therefore, instead of focusing on why women or men are more likely to behave
sustainably, it is worthier of time and effort to understand the specific constraints to ESB
adoption across both genders.

Given that women are the primary decision makers in the home and given that it
has been shown that women historically care more about sustainability issues than men,
the results of this analysis are in alignment with the outcomes of previous studies
(Brough, Wilkie, Ma, Isaac & Gal, 2016). This part of the study could have been more
accurate had participants been asked about their marital status and whether they regard

themselves as the primary decision maker in the home.
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Income as a Predictor of ESBs

The ANOVA analysis run on the income data showed there was no statistically
significant difference in ESB outcome between and among different income levels (P-
value of .202). Therefore, we can only speculate about the role of income as a predictor
of ESBs from the sustainability index results.

The sustainability index score was highest among people who made between
$50,000-$75,000/year, while those who participated the least in ESBs made between $0-
$10,000/year. While this number is not entirely surprising given the cost of maintaining
an environmentally aware lifestyle, the surprising factor is that the cohort who ranked
second to last in their ESBs were those in the highest income bracket, making over
$250,000 a year.

Money is often a limiting factor when it comes to sustainable behavior, especially
when it comes to sustainable behaviors in the home environment (Stern, 1999). Existing
communities in Vermont and New Hampshire are often hundreds of years old and were
not built with sustainability in mind. Therefore, the existing infrastructure is inefficient
and outdated. Renovating these existing systems is expensive, time consuming and
damages the historical integrity of the towns and cities involved (Yung & Chan, 2012).
Existing homes and businesses in New England must deal with extreme cold
temperatures in the winter and heat in the summer and are therefore quite energy
intensive. In addition, people who rent homes or apartments are often not at liberty to
renovate or modify the property to be more sustainable without the permission of the
landlord. Given the high cost of buying a home in the current economic climate, it is

often more of a priority to buy an affordable property instead of an energy efficient one.
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Maintaining property to deal with both extremes is expensive and time consuming and
other factors often take precedence for young or first time homeowners. While income
may not directly influence decision-making and behaviors, income can and does
influence behaviors that depend strongly on particular capabilities. A study done by Stern
in 1999 showed that while socio-demographic variables had no correlation with
consumer behavior or policy support when social-psychological variables were held
constant, environmental citizenship was positively correlated with income and with the
white race. The results of this study show that the effectiveness of environmental
citizenship depends on an individual’s social and economic resources. The study also
showed that environmental activism was significantly (negatively) associated with age
and income. Therefore, it can be theorized that while income does not have a direct
correlation with the likelihood of participating in ESBs, income is correlated with other
attitudinal, contextual and personal capabilities which taken together and separately can

give a more coherent picture of predicting environmental sustainability.

Education as a Predictor of ESBs

Similar to the income analysis, the ANOVA analysis run on the education data
showed there was no statistically significant difference in ESB outcome between and
among different income levels (P-value of .5498). The sustainability index analysis
showed that individuals with a master’s degree had a slightly higher mean sustainability
index than other education levels (.724).

Environmental awareness and education has long been presumed to have a

significant positive environmental awareness and impact. In the past few decades,
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institutes of higher education have begun integrating sustainability issues and
perspectives into higher education curricula (Lambrechts, Mula, Cuelemans, Molderez &
Caermynck, 2013). However, separating discrete environmental education from pro-
environmental behaviors and social influences is a daunting and complex undertaking.
The interconnectedness of the range of aspects that influence behavior is extremely
complex and hard to tease apart. A recent study done in Hungary compared
environmental awareness between high school and college students. The results of this
study showed that environmental awareness was significantly higher in the university
students, and that they seemed, as a cohort, to be more aware of the interconnection
between consumption and environmental issues (Zsoka, Szerenyi, Szechy & Kocsis,
2010). Given that college students are much more in control of what they study, the main
result is that educators need to be aware of the level of commitment and interest among
students towards issues of environmental sustainability and incorporate such tenets into
course material whenever possible. Traditionally, environmental education is skewed
towards those who already have an interest or have pre-existing environmental
consciousness. This misses out on a wide cohort of students who either are less
committed or simply lack the knowledge. In addition to widening the scope of
environmental education outreach, the context of environmental education and the
importance of sustainability need to be more focused on sustainable living strategies and
appropriate, non-harmful consumer behavior. While awareness and education are an
essential first step in cultivating positive attitudes towards becoming environmental
change agents and participating in environmentally sustainable behavior, it is nothing

without action. It must be recognized that the desire to be sustainable and having
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knowledge of how important it is to have a lessened environmental impact is useless
without action. Sustainability action is an even an even harder concept to quantify and is

controlled by all factors enumerated in this study and more.

Religion as a Predictor of ESBs

Religious ideologies vary in their degree of anthropocentrism. Certain passages in
some religious texts, particularly in Western religions and in Holy Books such as the
New Testament, indicate that man should rule the earth and all that dwell upon it, as
illustrated by Genesis 1:26; “Let them (man) have dominion over the fish of the sea, and
over the fowl of the air, and over the cattle, and over all the earth, and over every
creeping thing that creepeth upon the earth” (Genesis 1:26, King James Bible). However,
other religious texts, often found in Eastern Religions, indicate that man should be more
of a steward and shepherd of the earth, protecting and nurturing all inhabitants (Minton,
Kahle, & Kim, 2015).

Sustainability will not be a motivating factor in home decision making without a
core value system, which includes an appreciation for, and understanding the importance
of environmental conservation. In many cases, a core value system is predicated upon a
religious ideology. Various religious scriptures often reference sustainability and
sustainability-related values, thereby suggesting that having a strong religious belief may
influence consumer behavior as relates to sustainability (Minton et al, 2015). Religious
views of the environment and sustainability may be divided into two broad categories;
Western religions and Eastern religions. Western religions, including Christianity,

Judaism, Islam, have holy texts that claim that God created nature, and therefore God and
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humans hold a dominion over the environment and natural world. Conversely, Eastern
religions, including Buddhism, Hinduism and Taoism, follow the idea that God is
pantheistic, and that the universe and everything within it is a manifestation of God
(Minton et al. 2015). According to tenets of Eastern religions, the natural world needs to
be protected from destruction, for to harm the earth is to harm God. Before the
environmental movements of the 1960s and 1970°, this distinction between Eastern and
Western religions was more pronounced. In his 1967 paper, “The Historical Roots of Our
Ecological Crisis”, Lynn White, Jr. expounded on how Western religions follow the idea
that since God created nature and then gave control of nature to man, that humans who
follow Western religion ideologies are less likely to be environmentally friendly and will
be more willing to alter the environment to fit their needs and desires. This theory was
strengthened by passages from the book of Genesis in the New Testament, which
repeatedly describes man’s dominion over nature (man names the animals, uses the land
to plant crops, etc.). White theorized that given the teachings in the Bible and other holy
books of Western religions, that those who practice Western religious ideologies are
more likely to use environmental services without caution and risk depleting natural
resources. A study in 1997 seemed to strengthen this theory, showing that Christians
participated in fewer sustainable habits than people from other belief systems (Eckberg &
Blocker, 1989; Wolkomir, Futreal, Woodrum & Hoban, 1997). However, more recent
studies dispel this idea and show that participation in ESB depends less on cultural
factors (often involving religion) and are more likely precipitated by personal ideologies,
specifically altruism and helping others. Research on Eastern religions by Hunt and

Penwell (2008) showed a much higher likelihood of participating in ESBs as most Some
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of the most populist Eastern religions like Hinduism and Buddhism follow the idea that to
destroy a part of nature is to destroy a part of God and therefore, people should protect,
care for and exalt the earth. While religion is closely intertwined with altruism and
supporting others, they are not the same construct, as a non-religious person can be
altruistic and help others as well. Given the sustainability index constructed for purposes
of the study showed no significant correlation between any of the studied religions and
higher incidences of ESBs and the available literature, it cannot be said with any certainty
that religion plays a major role in ESB behavior in Vermont and New Hampshire.
However, understanding that to some, religion does relate to the environment and
sustainability within the context of culture can be a very useful tool. Environmental
researchers and change agents may benefit from understanding the religious values of
consumers and may be able to shape their message depending on the religion of the target
audience. Therefore, it can be concluded that while religion does not exclusively predict
sustainable behaviors and attitudes, an understanding of different religions and the
environmental implications of them can help provide insight into the mind and values of

a sustainable consumer.

Politics as a Predictor of ESBs

Perhaps unsurprisingly, attitudes towards sustainability and environmental issues
vary drastically between the two major American political parties. Fifty-eight percent of
Democrats in a Pew Research Center survey said that environmental protection was their
top priority, compared to just 27% of Republicans (Pew Research Center, 2012). The

same survey showed that, of the 22 items asked, environmental protection was one of the
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lowest priorities among Republicans, along with improving transportation infrastructure
and campaign finance reform. While both Democrats and Republicans believe that the
nation’s energy crisis is an issue of high priority (55% top priority for Republicans, 57%
for Democrats), the parties vary widely with the potential solutions.

The environmental movement of the 1960°s was largely seen as a way to bring
Americans together and helps restore the fractured country over a common goal after the
Vietnam War. This movement was supported by many pieces of landmark legislation that
passed during the Nixon and Ford administrations, with large bipartisan support.
However, the conservative Reagan administration had strong anti-environment
orientation and played a large role in halting all illusions of environmental policy being a
non-partisan issue (Lash, Gillman & Sheridan, 1984). The environmental policies of
George W. Bush strengthened this idea with his strong opposition of environmental
protection. Over the past two decades, research has shown that Republicans have
focused less on legislation considered pro-environmental than the majority of Democrats
in legislative positions of power (Dunlap & McCright, 2011). This can be largely
attributed to pre-existing ideologies aligned with each party. For example, Republicans
have traditionally been very pro-business (and businesses and industries often oppose
environmental policy due to the costs involved and restrictions put on land use and
eminent domain), in favor of limiting government interference, and resistant to social
change, all of which are elements of conservative ideologies and reduced pro-
environmental behaviors. Democrats, on the other hand, are largely considered to be
more liberal, more adjustable to social change, more trusting of big government and more

willing to spend money on environmental issues (Dunlap e& McCright, 2011). This
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divide indicates that Democrats more than Republicans are likely to participate in ESBs.
While the ANOVA analysis did not show any statistically significant results to support
this theory, the sustainability index did. The sustainability index showed a slight favoring
of Democrats towards sustainable behaviors than Republicans, with the average
Democrat having a sustainability index of .725 while Republicans only had .706. While a
person’s political affiliation is an unlikely indicator of their probability of participating in
ESBs, knowing the different ideologies regarding the environment between the two major
political parties in the United States and the values held by both can help future
researchers to inform political processes intended to support environmentally sustainable

activities and legislative policies.

Age as a Predictor of ESBs

Assumptions are often made that older generations tend to be more conservative
and traditionalist when it comes to change, especially regarding the adoption of new,
environmentally friendly policies (Fazio, Farm, Rodriguez & Molnar, 2006). However,
the sustainability index with the highest mean found in this survey was attributed to
individuals between ages of 45-55, one of the more mature generations in the study. In
fact, the results of this study reiterated the idea that using age as a predictor of ESBs
using the stereotypical behaviors (“traditional and status quo™ older generations versus
“innovative and early adopter” younger generations) is not necessarily helpful. For
example, a study by Jean Twenge, E. Freeman and W.K. Campbell showed that while
there is a surging interest in sustainability among millennials, they are also less likely

than their Baby Boomer forefathers to cut electricity use or reduce heat usage during the
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winter to save energy (Twenge, Freeman & Campbell, 2012). There are several theories
for this apparent discrepancy. Firstly, traditionally, studies such as this one have been
longitudinal in their reach and focus on the individual as the scale of moral analysis, or,
the study focuses on the intent of the individual mindset. One of the defining
characteristics of a millennial is their propensity to work and decision make in network
groups (Bergman, Fearrington & Davenport, 2011). Therefore, in the scope of the
younger generation, it is inaccurate to judge sustainability on an individual scale when
the millennial mindset is more accurately a group one. Additionally, traditional studies
looking at sustainability equate actions with belief, while people often fail to live up to
their own moral ideals. Millennials, perhaps more than any other generation, are the “Me
Generation”, and thanks to the reach of social media channels, appearances have become
more important than ever. It can therefore be speculated that while millennials are touted
as being the Green Generation and have a wider understanding of sustainability and the
repercussions of their impact on the environment, they are less likely to take action than

their contemporary counterparts.

State as a Predictor of ESBs

Sustainability statistics among all 50 states in the US vary widely. These
differences can be attributed to different climates, population variation, culture,
demographics and other factors. Vermont and New Hampshire are two of the smallest
states in the union, but they are both on the higher end of the sustainability spectrum than
some of their western cousins (Kiernan, 2016). An analysis by WalletHub compared all

50 states across three dimensions: environmental quality, eco-friendly behaviors and
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climate-change contributions. To compare the states, 17 metrics were compiled with
corresponding weights and then each state score was calculated and ranked. Perhaps
unsurprisingly, Vermont ranked first with a total score of 78.67, ranking second in
environmental quality, second in eco-friendly behaviors and 10" in climate change
contributions. New Hampshire came in at number 9, with a 30" rank in environmental
quality, seventh in eco-friendly behaviors and third in climate change contributions
(Kiernan, 2016). The sustainability index analysis carried out during this study showed a
slight propensity for Vermonters over New Hampshire residents to behave sustainably,
with a mean sustainability index of Vermonters of 71% and 70% for New Hampshire.
While this difference is not large enough to say anything definitive about the differences
between New Hampshire and Vermont, it is interesting to speculate on, given how close
geographically the two states are and their similarity in climate, economic conditions and
political ideologies.

This discrepancy can be partially explained by the fact that Vermont is a much
more agricultural state than New Hampshire, whose main industries are technology and
manufacturing (Mackie, 2017). It is important to agriculturalists to vote for politicians
and support measures that protect the land from which their livelihood is derived and thus
a higher percentage of people from Vermont are more likely to support sustainability
agendas. New Hampshire’s main export is industrial machinery, including computers,
electrical equipment and medical/surgical instruments (Mackie, 2017). New Hampshire
also does not have any personal state income tax, which has resulted in significantly
higher property tax. This has resulted in many New Hampshire residents favoring

politicians and measures that promise to keep taxes low, which is often a criterion for
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conservative, Republican agendas (Smith, 2009). These agendas, as previously
mentioned, are often not environmentally focused which could be why New Hampshire is

ranked farther down on the sustainability index than Vermont.

Study Limitations

This study was complicated to design and conduct and proved an invaluable
learning experience to the PI. After completion of the study, several points became
apparent that could inform future survey work in order to ensure more clarity and
statistical significance of results.
Survey design

The original survey design, developed as an initial pilot in New Hampshire and
Vermont with little early information, was informed by Chase Harrison, Associate
Director or the Program on Survey Research and Preceptor in Survey Methods at Harvard
University. Given the short time for this particular study and the limitation of
respondents, lessons learned for the design of a smaller survey included the fact that
response requests could have been streamlined into “yes” or “no” answers (a binary
system) and that all questions should have some weight, rather than be differentiated. In
addition, all questions should have had the same weight throughout, instead of a few
questions where the most sustainable and least sustainable answers were reversed in
order. Thirdly, the demographic options should have been more thoroughly listed,
especially with regard to the age category, where the options included an age bracket
option of 25-35, 35-45, 45-55, and 55-65. This method could have led to confusion, given

the repetition of some of the ages. It would have reduced confusion and increased
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professionalism within the survey to have the age brackets omit overlap, e.g., 25-34,
35-44, 45-54, 55-64, 65+. For the qualitative section of the survey, instead of havingan
open box for respondents to write in their own words, it would have been more efficient
and effective to have a list of options for their choices, such as, “This saves money”,
“This option is cheaper”, “I don’t care”, etc. With this method, it would have been
feasible to extrapolate some potentially relevant data from the qualitative section, instead
of just speculation. Finally, this study could have been more effective had it had a greater
reach. Given the restricted nature of the funding, there were only a finite number of
survey responses affordable and so the sample size is quite limited. Future studies of this
topic need to be as far reaching and broad as possible to get many varied responses and a
wide variety of opinions.

Regardless of the limitations, this work has been invaluable in several ways. It has
taught the PI how to do research and educated her for a career in the social sciences and
sustainability. It has shed a small ray of light on the increasingly complex issue of
sustainability sociology and psychology and demonstrated the need for more, similar
research to be done on the topic. It is my hope that this study and subsequent ones will
help identify barriers to sustainable behaviors in and around New England and provide
tools for bringing sustainability education and accessibility to those who have the ability

to make a difference, one LED light bulb at a time.

Conclusion

Research in sustainable behavior and decision-making is complex. Not only are

the parameters difficult to study, the nuances between sustainable values and actions are
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also hard to quantify. This study did not find any statistically significant difference
between how and why different demographics made sustainable decisions and —
importantly — did not see the clear link to socioeconomic status and household income
that was originally hypothesized to be key to household adoption of ESBs. While this
study was unable to find any conclusively definitive reasons for sustainable decision-
making among residents of New Hampshire and Vermont, it did shed some light on this
issue. To begin with, results of the ANOVA analysis support the theory that women are
more likely than their male counterparts to respond in their survey answers that they
engage in ESBs in their household. This knowledge can help further studies explore more
deeply into why women reported themselves as behaving more sustainably and what it is
about female behaviors and attitudes towards sustainability that may cause them to act
more sustainably than men. While the rest of the ANOVA results were not statistically
significant, the sustainability index constructed from the data is also a useful tool for
understanding sustainable behaviors in New England in that it confirms previously
suggested theories. This topic is one which needs to be further explored to (1) better
understand the demographic factors correlated to active adoption of environmentally
sustainable behaviors in a statistically significant way, and (2) gather the evidence needed
to inform policies at the local, state, and national level advancing sustainability at all
levels through what have been found to be powerful and impactful “grassroots” activism.
we are to have any hope of curtailing global climate change and saving the natural
resources of this planet, to be used responsibly and sustainable for the generations to

come.
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Appendix

Survey Instruments

Survey materials
Domestic Sustainability Assessment

Introduction: This study is designed to collect information about how and why
individuals participate in household behaviors with an environmental impact.

Procedures: You will be shown a series of questions regarding daily/weekly/monthly
tasks done in the home. These questions will be in multiple choice format. The
questionnaire consists of 15 questions and will take approximately 10-15 minutes to
complete.

Risks/Discomforts: Risks are minimal for involvement in this study. All information is
strictly confidential and once all data has been collected and analyzed, data sheets will be
destroyed.

Benefits: There are no direct benefits for participants. However, it is hoped that through
your participation, researchers will learn more about how sustainable decisions are made
and enable the process to become more widely adopted and affordable.

Confidentiality: All data obtained from participants will be kept confidential and will
only be reported in an aggregate format (by reporting only combined results and never
reporting individual ones). All questionnaires will be concealed, and no one other than
then primary investigator and associated researchers listed below will have access to
them. The data collected will be stored in the HIPPA-compliant, Qualtrics-secure
database until it has been deleted by the primary investigator.

Compensation: Participants are compensated through Qualtrics. When you received an
invitation to complete this survey, you were offered some form of compensation. For
example, you may have been offered online credit towards a gift card, or other types of e-
commerce compensation, or cash incentives. When offered, this compensation it is
typically delivered within 20 days after taking a survey, or once a person reaches a
certain aggregate threshold accumulated from participation in multiple activities on a
market research panel. After completing this survey, you will receive the appropriate
compensation.
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Participation: Participation in this research study is completely voluntary. You have the
right to withdraw at anytime or refuse to participate entirely. If you desire to withdraw,
please close your internet browser and notify the principal investigator at this email:
mls379@cornell.edu.

Questions about the Research: If you have questions regarding this study, you may
contact Molly Smith at 570-660-0859, mollysmith@fas.harvard.edu.

Questions about your Rights as Research Participants:

Please read both the Privacy and Security statements below and print them out for your
records.

Privacy Statement http://www.qualtrics.com/privacy-statement/
Security Statement http://www.qualtrics.com/security-statement/

If you have questions you do not feel comfortable asking the researcher, you may contact
Dr Mark Leighton, leighton@fas.harvard.edu or Dr. Melody Brown Burkins at
melody.b.burkins@dartmouth.edu.

Q2 I have read, understood, and printed a copy of, the above consent form and desire of
my own free will to participate in this study.
O Yes

O No
If No Is Selected, Then Skip To End of Survey

Please read each question carefully and select the best answer that most accurately
reflects your habits in the home environment.

Q1 I shut down or put my computer in sleep mode when not using it
O Always

O Sometimes
O Rarely
O Never

Q2 I unplug my portable electronic devices (cell phone charger, hair dryer, electronic,
coffee grinder, kettle, etc) when not using them
O Always

O Sometimes
O Rarely
O Never
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Q3 T 'use high-efficiency (LED/CFL) bulbs in my light fixtures
O Always

O Sometimes
O Rarely
O Never

Q4 I turn my air conditioner (window unit, central air, etc) on when I feel hot.
O Always

O Sometimes
O Rarely
O Never

QS5 I turn the heat on in my house/apartment when I feel cold
O Always

O Sometimes
O Rarely
O Never

Q6 I hang my laundry up to air dry after washing
O Always

O Sometimes
O Rarely
O Never

Q7 If I were to purchase a car, a hybrid/electric model would be my first choice
O Always

O Sometimes
O Rarely
O Never

Q8 I winterize my house in some capacity in cold months (e.g. insulate windows, block
drafts, lay down carpets, etc)
O  Always

O Sometimes
O Rarely
O Never
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Q9 My showers take over 10 minutes
O Always

O Sometimes
O Rarely
O Never

Q10 I use the cold-water cycle when using a washing machine
O Always

O Sometimes
O Rarely
O Never

Q11 I flush the toilet with every use
O Always

O Sometimes
O Rarely
O Never

Q12 I wait until I have a full load of laundry to use a washing machine
O Always

O Sometimes
O Rarely
O Never

Q13 I eat meat daily
O Always

O Sometimes
O Rarely
O Never

Q14 I turn off the lights when leaving a room
O Always

O Sometimes
O Rarely
O Never

Q15 I'leave the TV on even if no one is watching
O  Always

O Sometimes
O Rarely
O Never
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Q16 Almost done! Now we have a few questions about you so that we can better
understand your background.

Q17 Gender
O Female

O Male
O Other

Q18 Please enter your age
18-24

25-35

35-45

45-55

55-65

65+

000000

19 Select the option closest to your yearly household income
$250,000+

Q

O

O $150,000-$250,000
O $100,000-$150,000
O $75,000-$100,000
O $50,000-$75,000

O $30,000-$50,000

O $10,000-$30,000

O $0-$10,000

Q20 Select your highest level of education
High school

O

O Some college

O College graduate
O Masters degree

O PhD

O Professional degree
O Other
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Q21 Please select your closest religious affiliation
O Christian

Jewish
Hindu
Muslim
Agnostic
Atheist
Other

00000

Q22 Please select your political affiliation

O Democrat
O Republican
O Independent
O Libertarian
O Other

O None

Q23 How many people currently live in your household?
Q24 Please select the state in which you reside
O New Hampshire

O Vermont

Q25 Please enter your zip code
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