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A R T I C L E I N F O

1. Introduction

Energy has been at the top of the national and global political agen-
das along with other connected challenges, such as poverty, energy se-
curity, disaster relief and climate change. The availability, development
and consumption of energy deeply affect all walks of our daily lives.
Given a myriad of challenges and technological advancement, the en-
ergy system has been constantly evolving and transforming [1], which
requires compatible adjustments in energy policies. Such policy adjust-
ment, however, is often met with strong local opposition from con-
cerned groups. Such social opposition sometimes can slow down or even
halt the process [2]. For example, the envisioned green energy infra-
structure overhaul by the European Commission has experienced nu-
merous setbacks caused by the resistance of local groups in the vicinity
to the projects [3]. Energy policy scholars refer to the disparity in pre-
sumed broad public support for a green economy and local resistance
to renewable energy projects as the “social gap” in energy planning [4].
In a democratic society, public support and opposition can deeply influ-
ence the passage and success of energy policies. Scheer et al. [5] argues
that social acceptance should be added as an energy policy objective.
While, social perceptions about energy sources deeply affect our energy
future [5], to be truly successful, energy policies must have social sup-
port, especially from local communities that endure the most from de-
velopment [2].

Although researchers have devoted a significant amount of atten-
tion to understanding public opinion on a single energy source such
as a preference of nuclear power (e.g., [6–9]) or unconventional oil
and natural gas (e.g., [10–15]), trusts of a multitude of energy re-
sources (e.g. [16-17]), and beliefs about energy system change [18],
they mostly focus on public perceptions and acceptance of the energy
sources. In the meantime, the effects of climate change are becoming

more apparent with more frequent and more destructive natural cata-
strophes (e.g. California's Camp Fire of 2018; Hurricanes Harvey, Maria,
and Irma of 2017), thus leading more federal and state politicians to call
for a transition from fossil fuels to renewable energy.

With respect to just energy policy, several European countries lead
the way in balancing the competing aims of economics (low-cost), en-
ergy security, and climate change mitigation—otherwise known as the
energy trilemma [19]. Countries such as Denmark, the United Kingdom,
and Germany score high on the Energy Justice Metric Index, thanks to
policies such as the Danish Energy Agreement for 2012–2020 that aims
to have at least half of power consumption supplied from wind energy
[19]. On the other hand, the United States significantly lags behind with
respect to the environmental and energy security aspects of the metric.

While the U.S. has yet to implement climate targets at the national
level, several states and cities are beginning to set their own targets.
Furthermore, conversations at the U.S. congressional level are begin-
ning to gain traction as more members of Congress and the Senate view
climate change as a danger that needs an immediate action to miti-
gate future impacts. For instance, Rep. Ocasio-Cortez's Green New Deal
is a climate proposal whose media coverage has helped push climate
change to be a top-tier issue among U.S. Democratic voters [20]. While
a large portion of the proposed Green New Deal focuses on transition-
ing to 100% renewable energy, becoming more energy efficient, and
finding other solutions to reduce greenhouse gases, a significant por-
tion of the deal focuses on social, economic, and environmental jus-
tice. The proposal “guarantees a job with a family-sustaining wage, ad-
equate family and medical leave, paid vacations, and retirement secu-
rity to all people of the United States" and calls for "providing all peo-
ple of the United States with — (i) high-quality health care; (ii) afford-
able, safe, and adequate housing; (iii) economic security; and (iv) ac
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cess to clean water, clean air, healthy and affordable food, and na-
ture" [21]. In other words, Rep. Ocasio-Cortez's Green New Deal calls
for a socially, environmentally, and economically just energy transition,
a transition that includes marginalized peoples in the decision-making
process.

If the public is to be active in the process of an energy transition,
then it is important for researchers not to just measure ‘public percep-
tions’ or ‘acceptance’ of different energy sources but also their ‘support’
for different energy sources [2]. Furthermore, it is important to measure
the levels of support held by people living in places that will be most
affected by an energy transition, by either losing jobs in energy sectors
that are scaled down or eliminated or by serving as the sites for renew-
able energy.

In this article, we examine public perceptions of two energy sources,
coal and solar energy, as well as the public's support for just transition
policies that assist the transition from coal to solar. Coal mining has a
long history in the United States that led to the creation of many com-
munities that still exist today. Some argue that the coal industry has
such a large presence in mining communities, that it is ingrained in a
community's economic identity [22]. Solar power has a much shorter
history in the United States, and currently a few states (e.g. California)
dominate the solar industry. As a result, we ask the following questions:

Overall, how does the public perceive coal and solar energy, their re-
spective effects on the environment, and support for public policy that
assists in an energy transition away from fossil fuels toward sustainable
energy sources?
How do attitudes about coal, its effects on the environment, and sup-
port for coal-related public policy differ for residents who live in a ge-
ographic location historically tied to coal mining compared to residents
who live in places without a connection to coal mining?
How do attitudes about solar, its effects on the environment, and sup-
port for solar-related public policy differ for residents who live in a geo-
graphic location dedicated to 100% renewable energy compared to res-
idents who live in places with little to no renewable energy?

To analyze public perception of coal and solar energy and support
for public policy that assists in a just energy transition, we conducted
a mail survey in the summer of 2018 among a random sample of res-
idents in three regions of the United States: Houston, TX, a large city
with close ties to the oil industry, Burlington, VT, a medium-sized city
that is solely powered by renewable energy sources, and Saline County,
IL, a rural area with a long history of coal mining.

2. Place, just energy transition, and social support

When it comes to geographical proximity and new development,
many researchers have documented the tendency for local residents to
express concern about and resist the siting of potentially hazardous in-
dustries and other pollution sources (including energy development) in
their communities [23–25]. However, evidence suggests that residential
concern may also occur with new development that is non-hazardous,
such as wind farm development, as residents question the large scale of
such projects as well as the impacts of such development on land use
and wildlife, the visual landscape, and noise [26–28]

On the other hand, with respect to established facilities or develop-
ment, other research has found that residents near such development of-
ten express less concern than people living further away [29–31]. This
latter situation is important for what it can tell us about how sense
of place and proximity affect the social acceptance of risk associated
with particular energy sources. November [32] argues that to under-
stand the links between space and risk, one needs to think in terms of
relations of “connexity” rather than proximity. That is to think of the

links that bind the various elements of risk networks, rather than solely
the physical distance. Thus, one must think in terms of “place” rather
than “space”. For example, Burningham and Thrush [30] found that res-
idents located near a chemical plant in Wales spoke of the plant in terms
of a strong sense of local community—based on a historical relationship
between the place, social networks between owners, workers, and resi-
dents, and the industry. In this case, residents focused on a representa-
tion of the plant in terms of a long-established collective identity. The
association with risk was seemingly absent.

Thus, a community's sense of place, rooted in place attachment,
landscape memory and land use history must be taken into account
when developing energy policies that transition from fossil fuels to re-
newable energy sources. The term “transition” has gained increasing
traction from politicians in moving from a high carbon to a low car-
bon future. Amongst academics, the term comes from literature on ‘so-
cio-technical’ transitions, which refers to “deep structural changes in
systems, such as energy, that involve long-term and complex reconfig-
urations of landscapes with technology, policy, infrastructure, scientific
knowledge, and social and cultural practices towards sustainable ends”
[33]. However, there is an increasing recognition that such a transition
must be socially and environmentally just. Confronting climate change
must require drastic changes in energy production and consumption.
The decision to stabilize atmospheric concentrations of carbon dioxide
at 450ppm (due by 2030 to 2040 at the current rates at which emissions
are climbing) or reduce current concentrations to 350ppm (the num-
ber climate scientists agree is needed for a livable planet) will put some
communities at greater risk.

In order to have a just transition to a low carbon society, energy
justice must occur. To have energy justice, a society must apply jus-
tice principles to all aspects of energy, including policy, production,
consumption, activism, and security. Researchers focus on three types
of energy justice. First, distributional justice evaluates where injustices
emerge. Second, recognition justice examines which affected sections of
society are ignored or misrepresented. Finally, procedural justice investi-
gates which processes exist for their remediation in order to reveal and
reduce such injustice [34–35]. With respect to recognition justice, in-
justice can occur when the dominant group fails to recognize a specific
group's (e.g. social, geographical, cultural, ethnic, racial, gender) view-
points or distorts a group's views in ways that appear demeaning. Recog-
nition justice is especially important for place-based communities who
will endure the most from an energy transition by either losing energy
related jobs (e.g. nuclear and fossil fuel) or by hosting the sites for re-
newable energy (not necessarily with their input or support).

The economy of places in the United States has historically been
tied to natural resources including fossil fuels and biomass. While many
rural communities have tight connections to timber, farming, drilling,
and mining, other rural areas enjoy the pristine and relative “underde-
veloped” character of their natural habitat. Therefore, individuals with
a high level of place attachment, rooted in historical and cultural ex-
periences, can become distraught when their traditional way of liv-
ing becomes threatened. Their concerns need to be recognized, and a
just transition framing will direct more policy attention to the creation
of new jobs as fossil fuel and nuclear-based ones are phased out. In
order to avoid post-fossil fuel “ecological refugees [36], a just tran-
sition must require jobs in the “green” sectors be created to replace
recently abandoned fossil-fuel-based sectors [37, p.201]. For instance,
when Germany dramatically reduced the burning of coal in the 1990s,
the country used widespread programs to retrain coal industry workers
to find new jobs, sometimes in the renewable energy sector [38]. Unless
strong policies are advanced to support a just transition, communities
whose economies are dependent on fossil fuels, may inevitably resist
rapid decarbonization. However, a just transition entails matters more
than job creation, including issues such as the kind of jobs, how secure
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they are, how long they last, and how they coincide with a community's
economic identity and sense of place.

For communities whose sense of place is linked to natural resources,
they have a desire to keep their identity intact. Studies show that social
acceptance of energy sources are tied to how the energy source is suited
to their daily lives. For instance, Evensen and Stedman [39], in their re-
search on attitudes about shale gas development, show that general be-
liefs and values rooted in shared historical and cultural experiences are
more highly predictive of attitudes about shale development (e.g. op-
pose or support) than specific beliefs about shale gas (e.g. it decreases
water quality). These findings support in-depth interviews in the U.S.
and Canada that showed that residents in areas with shale gas develop-
ment cared less about the impacts of development, as such, but instead
they cared about how development would impact the things they value,
such as peace, quiet, local beauty, and community and family structure
[40].

Similarly, Phadke [26] found that land use culture (an umbrella term
that connects concepts such a sense of place, landscape memory and
land use history) mattered greatly with whether or not residents were
willing to accept large-scale wind farms on their landscapes. Residents
in Minnesota were more likely to accept the trade-off of wind energy
over worse alternatives. They rationalized that their landscapes were al-
ready in productive use from industrial agriculture. Therefore, wind tur-
bines would fit in with these land uses. However, residents from Michi-
gan were interested in much smaller scaled wind energy projects as they
felt that large wind turbines would negatively affect the peaceful quali-
ties of the region. Even further, many Massachusetts participants in the
study opposed any wind turbines as they placed value on enjoying the
ability to “interact with nature and natural habitat on its own terms”
[26, p.252].

While studies of social acceptance of energy sources often evaluate
the acceptance of an energy source in general, it is important to eval-
uate social support of specific policies. As Batel et al. [2] argue, ‘sup-
port’ is more action-oriented and implies engagement with something.
Thus, according to Batel et al., if a just transition is to occur and re-
newable energy technologies are to be successful, then it must be “pro-
moted and deployed through a multilateral and participatory approach,
through which social actors are actively engaged in that process” (p.2).
Therefore, if the support of renewable energy technologies is desirable,
researchers must do a better job of understanding public support of dif-
ferent energy policies and not just acceptance. Batel et al. call for re-
searchers to adopt a more critical, non-normative stance to people's re-
lations with energy infrastructures and to examine other types of re-
sponses to energy infrastructures besides support or opposition. This is
especially important for recognition justice to occur. By accurately rec-
ognizing how the energy history of a place influences residents’ percep-
tions of different energy sources and support of different energy policies,
policy makers can then begin to identify strategies for a just transition.

Provided that coal and solar vary greatly with respect to each's im-
pact on the natural environment and climate change, their history of
production and consumption, and their embeddedness into a communi-
ty's sense of place, landscape memory and land use history, we expect
that geographical location will have the following effects on public per-
ception of each energy source and support for just transition policies:
H1. : Residents of places without historical ties to coal will perceive coal
less favorably than those who reside in a place with ties to coal.
H2. : Residents of places without historical ties to coal will more likely
perceive coal to have a negative impact on the environment than those
who reside in a place with ties to coal.
H3. : Residents of places without historical ties to coal will be less likely
to support public policy that helps the coal industry.

H4. : Residents of places with 100% renewable energy will perceive so-
lar more favorably than residents who live in places with little to no re-
newable energy.
H5. : Residents of places with 100% renewable energy will more likely
perceive solar to have a positive impact on the environment than resi-
dents who live in places with little to no renewable energy.
H6. : Residents of places with 100% renewable energy will be more
likely to support public policy that helps the solar industry.

3. Methodology and data

3.1. Study locations

Table 1 provides general population, economic and energy informa-
tion for each study location. The U.S. state of Vermont lacks fossil fuel
resources, with hydroelectricity and other renewables accounting for
99.5% of in-state electricity generation [41]. In 2014, Burlington, Ver-
mont, Vermont's largest city, earned the status of the first city in the
United States to source 100% of its electricity from renewable sources
(mostly from wind, hydropower, and biomass). These factors combined,
make in-state renewable energy development the primary option for
Vermont to reduce its reliance on imported energy. Vermont aspires to
obtain 90% of its total energy from renewable sources by 2050. The
state's Comprehensive Energy Plan outlines a number of strategies for
achieving this goal, while simultaneously protecting Vermont's natural
resources. The plan advocates for increasing electricity generation and
transmission capacities to produce lower-emission alternatives to fossil
fuels, and to provide the necessary infrastructure for electric vehicles
[42]. While solar accounts for a small percentage of the electricity gen-
erated in Burlington, the city encourages residents to purchase rooftop
solar and has simplified the process for residents to adopt net-metering
[43].

While the city of Burlington and state of Vermont are dedicated to
renewable energy, not all residents are happy with the process for sit-
ing energy, particularly wind energy [44]. White analyzed public com-
ments from a set of public hearings on energy siting in Vermont. Major
differences existed between participants at the Burlington public hear-
ing, versus participants at the public hearings in the more rural Ver-
mont towns. Burlington participants were much more likely to discuss

Table 1
Population, economic, and energy indicators by study location.

Saline
County, IL Burlington, VT Houston, TX

Population 24,102 42,899 2464,124
Population Density

(inhabitants/km 2)
105.6 6645 5893

Median Household
Income

$40,722 $61,057 $63,802

Unemployment Rate 4.7% 1.7% 3.1%
Economy Coal Mining,

Health and
Social
Services

Education,
Health
Services,
Trade

Oil and Natural Gas,
Shipping,
Aeronautics,
Biomedical

Fossil Fuel History Coal Mining None Oil Refineries and
port for shipping oil
and natural gas
globally

Energy Supply Profile Coal: 70% Biomass: 36% Natural Gas: 44%
Oil and
Natural Gas:
23%

Hydro: 36% Coal: 34%

Wind: 28% Wind: 11%
Nuclear: 11%

3
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the benefits of wind and other renewables than were participants of
the public hearings in rural regions. Burlington participants were more
likely to discuss the political and environmental benefits of renewable
energy while participants in the rural regions were more likely to dis-
cuss the risks, especially with respect to wind power [44].

Houston, TX is the fourth most populous city in the U.S. and whose
growth beginning in the early 20th century was tightly connected to the
discovery and development of oil [45–46]. Oil was discovered 145 km
east of Houston in 1901; and by 1939, the East Texas oil field had
26,000 wells. The continuing oil boom led to refineries and office sky-
scrapers to be built in Houston. In the late 1930s, the oil industry ac-
counted for over half the jobs in the Houston region [46]. While the
oil industry continues to pave the way for increased growth, Houston
has a diverse economy that includes biomedical research, aeronautics,
manufacturing, health care, construction, and service jobs that allows
it to withstand fluctuating oil prices [47]. The state of Texas has more
wind power generation capacity than any other state in the U.S. and an
increasing solar power generation capacity. In 2017, Texas had 12,494
wind turbines and 432 solar companies. Several renewable energy com-
panies have located to Texas to capitalize on the infrastructure and tal-
ent it has to offer [48]. In addition, solar PV installations continue to
increase, with a 19% gain in 2017 [49]. In one study, Houston ranked
34th for total solar capacity among the 69U.S. cities studied, placing it
in the middle. However, Houston's mayor is an advocate of solar and
has adopted solar power purchase agreements to power 10% of the city's
municipal operations [49].

Saline County, IL is a rural county in southern Illinois that has histor-
ically been reliant on coal mining. The county had 24,913 residents in
2010, a −10% change from the 2000 census [50–51]. In 2012, 15% of
the 7616 total jobs in the county were in the mining, quarrying, oil and
gas extraction sector [52]. Furthermore, neighboring counties also had
significant numbers of jobs in the extraction sector. In a study of gov-
ernment leaders in several southern Illinois counties, including Saline
County, Silva and Crowe [53] found that most government officials de-
fined their communities by their experiences with mining or drilling
natural resources, revealing that “extracting resources is part of the eco-
nomic and social lifeblood of the communities they represent” (320).

Coal mining has historically been the biggest employer in the county
for over 100 years; however, mining has been declining in recent years.
While Saline County is Illinois's top coal producer, 1090 coal industry
jobs were lost between 2012 and 2017 [54]. The decline in coal related
jobs has led government officials to be receptive to other energy related
jobs, such as shale development [53]. Indeed, leaders assumed that be-
cause of the regions “coal-mining ethic,” residents would be open to
other sources of energy development as long as it provided a large num-
ber of good paying jobs. While no solar farms yet exist in the county,
that very well may change in the upcoming years as Illinois implements
the Future Energy Jobs Act of 2016 which set a goal for Illinois to get
25% of its electricity from renewable sources such as wind farms, solar
farms and rooftop solar panel by 2025. Several solar companies are cur-
rently in the proposal stage of developing solar farms in other southern
Illinois counties [55].

3.2. Survey design and general procedure

The survey consisted of six pages in which we asked residents about
their perceptions about energy production and consumption, their sup-
port for specific energy policies, and basic demographic information.
The survey began with a general question about attitudes about differ-
ent types of energy sources, continued with specific attitudinal ques-
tions about (1) solar power and (2) coal power, then continued with
questions about specific policies as they relate to the solar industry
and the coal industry (see Appendix). The survey ended with questions

about household energy consumption and demographic questions.
When pre-tested, the survey took an average of 10 min to complete.1

Residents in three U.S. regions serve as the sample for the study. We
sampled residents in Burlington, Vermont, a city that has transitioned
to 100% renewable energy, Houston, Texas, a city with present and his-
torical ties to the oil industry and an emerging solar industry, and in
Saline County, Illinois, a county in southern Illinois with a long history
of coal mining. We purchased a sample of 1500 addresses (with occupy-
ing resident's name) from a reputable company that specializes in sur-
vey sampling, 500 from each region. To ensure that the addresses were
representative of each area, we employed a random cluster design, in-
structing the company to divide the cities (in the case of Burlington,
VT and Houston, TX) into neighborhoods and Saline County into town-
ships and randomly selecting an equal number of households from each
neighborhood or township. We requested the sample be split evenly be-
tween male and female residents. We surveyed the residents from the
sample during the summer of 2018.

We reached out to residents in the sample in three different waves.
We implemented a Dillman approach, making contact with individu-
als in the sample several times by mail [56]. First, we mailed physical
copies of the surveys to all residents along with a stamped return enve-
lope and a personalized cover letter explaining who we were, how we
received their name and address, and what the survey covered. In addi-
tion, we explained that we were gathering information about the pub-
lic's perceptions of different types of energy sources with an emphasis on
coal and solar and that we were surveying residents of places that had
a historical or present tie to the energy sector. We explained that results
from the survey would be used to help researchers and policymakers im-
prove the quality of places tied to energy production and that informa-
tion could also be used to help leaders and community members make
informed decisions regarding their community's economic and environ-
mental sustainability. Finally, we assured them that their answers were
completely confidential, only people directly involved with the project
would have access to the surveys, all survey material would be stored in
a locked filing cabinet in a locked office and would be destroyed after
it was electronically coded, and only summaries of the data would be
released in which one's answers could not be traced back to a particular
individual. Second, after a few weeks, we sent a postcard thanking those
who had completed the survey and reminding those who had not yet to
please fill it out and return it. After two more weeks, we sent a second
set of physical surveys to the respondents who had not returned the first
survey.

From the initial sample size of 1500 residents, 160 residents com-
pleted the survey, resulting in a response rate of 13%2 (subtracting
undeliverable surveys). Of the residents who completed the survey,
64 (40.5%) were from Saline County, Illinois, 67 (42.4%) were from
Burlington, Vermont and 27 (17.1%) were from Houston, TX. Of the re-
spondents, 44% were women and 56% were men; the mean age was
53 years. With respect to race and ethnicity, 84% identified as white,
5% identified as black, 6% identified as Latino, 2% identified as Asian,
and 2% identified as some other race or ethnicity. Regarding political

1 This study was approved by the lead author's university human subjects committee
(IRB Protocol number 18141).

2 Response rates for mail and phone surveys have been consistently declining,
particularly for the general population [71–73]. This is most likely due to the increase in
junk mail and spam calls as well as a loss of public trust in survey research. Response
rates are even lower in areas with large numbers of single-parent households, families with
young children workers with long commutes, and high crime rates–thus, why response
rates in Houston were lower than the other two study locations [74]. The authors have
been able to achieve much higher response rates when sampling community leaders (75%
response rate) or students with the use of a $10 incentive (70% response rate). However,
for seeking a random sample of households in three specific areas without the use of an
incentive, the response rate of 13% is typical and even higher than the response rate for
phone surveys [73].

4



UN
CO

RR
EC

TE
D

PR
OO

F

J.A. Crowe, R. Li Energy Research & Social Science xxx (xxxx) xxx-xxx

affiliation, 39% identified as Democrat, 18% as Republican, 29% as In-
dependent, and 14% as other. In terms of highest educational degree
earned, 3% did not graduate from high school, 12% completed only
high school, 16% completed some college but did not earn a degree,
13% earned an associate's degree, 25% a bachelor's degree, 20% a mas-
ter's degree, and 11% a Ph.D. or professional degree.

3.3. Data analyses

To compare the effects of attitudes toward solar and coal by region,
we categorized respondents into three main U.S. regions: Burlington,
VT; Houston, TX; and Saline County, IL. In order to compare differences
between respondents based on their region and their attitudes toward
coal and solar, we conducted Kruskal-Wallis tests on 17 dependent vari-
ables. The appendix provides a list of the questions and attributes we
use to operationalize dependent variables.

If the bivariate tests indicated meaningful differences among region,
we performed ordinal regression on those dependent variables. To de-
termine which control variables to include with our main independent
variable, geographic location, we conducted Kruskal-Wallis tests on six
independent variables.

The first set of regression models includes four dependent variables
predicting general attitudes toward coal and solar energy. These vari-
ables are: overall perceptions of (1) coal and (2) solar, and attitudes of
(3) additional/future coal development, and (4) additional/future solar
development. All variables were measured on a five-point scale from
very negative to very positive. These variables measure general percep-
tions of the two energy sources without measuring specific characteris-
tics of the energy sources.

The second set of regression models includes two dependent vari-
ables predicting the government's support of the solar industry and one
dependent variable predicting one's preference to personally use solar
energy. We asked respondents whether they believed the U.S. govern-
ment should do more to help the solar industry, if more effort should
be made to employ more people in the solar industry, and if they would
like to live in a home that is mostly powered through solar energy
within the next 10 years. All variables were measured on a five-point
scale from strongly disagree to strongly agree. These variables are im-
portant because they measure the public's support of specific actions
that the government should or should not take with respect to solar en-
ergy as well as their own desire to personally use solar power.

The final set of regression models includes three dependent vari-
ables predicting support of public policy with respect to coal produc-
tion and consumption. We asked respondents whether they believed
the U.S. government should do more to help the coal industry, coal as

a source of energy should be phased out, and more effort should be
made to employ more people in the coal industry. All variables were
measured on a five-point scale from strongly disagree to strongly agree.
Similarly, to the policy questions about solar, these variables are impor-
tant as they measure the public's support toward whether actions should
be made to create policy that helps the coal industry and its workers.

To analyze the effect of one's place of residence on the dependent
variables, we control for several individual-level variables. We include
the following independent variables in the models: age (continuous,
in years), sex (male as reference category), political affiliation (three
dummy variables with Republican as reference category), education
(dummy variable with bachelor's degree as the cut-off), race (white only
as reference category), size of home (number of square feet), and an in-
dex of energy saving behaviors (how often one unplugs unused charg-
ers and appliances, turns off the lights when not in a room, and washes
clothes in cold water). Table 2 presents the descriptive sample statis-
tics of the respondents by study location compared to the population.
The sample is similar to the population with respect to race and gender.
However, the sample is older and better educated than the population
for each of the three study locations.

4. Results

Tables 3 and 4 present the univariate and bivariate statistics for the
independent and dependent variables, based on respondents’ geograph-
ical locations. Chi-square tests show that respondents significantly differ
from each other based on their geographical location of residence with
respect to their race and education. Respondents from Saline County, IL
were significantly more likely to be white and significantly less likely
to hold a bachelor's degree or higher than respondents from Burling-
ton, VT or Houston, TX while respondents from Houston, TX were less
likely to be white and respondents from Burlington, VT were signifi-
cantly more likely to hold a bachelor's degree or higher than respon-
dents from the other two locations (χ2 = 11.85, p < .01; χ2 = 24.14,
p < .001, respectively).

Comparison of means of the dependent variables show that respon-
dents significantly differ with respect toward their overall attitudes to-
ward coal and solar as an energy source, in addition to their attitudes
toward future coal and future solar based on respondents’ geographi-
cal locations (χ2 = 76.08, p < .001; χ2 = 12.06, p < .01; χ2 = 74.83,
p < .001; χ2 = 14.08, p < .001, respectively). With respect to public
policies on solar and coal production and consumption, respondents’
attitudes significantly differed based on geographic location. Compari-
son of means show that respondents significantly differ with respect to

Table 2
Descriptive statistics of respondents by study location.

Category Responses Saline County, IL Burlington, VT Houston, TX Total

Population Sample Population Sample Population Sample Sample

Sex Male 49.3 59 49.9 55 51.1 52 56
Female 50.7 41 51.1 45 49.9 48 44

Age In years 42.0 56 26.7 51 32.9 49 53
Education Less than Bachelor's degree 83.6 67 48.7 25 68.3 44 45

Bachelor's degree or higher 16.4 33 51.3 75 31.7 56 55
Political Affiliation Republican 28 6 19 18

Democrat 25 41 56 39
Independent 20 41 11 29
Other 27 12 14 14

Race White 92.9 92.2 84.9 84 58.5 63 84
Hispanic or Latino 1.8 1.6 2.9 4.3 44.5 18.5 5.6
Black 3.9 4.7 5.6 4.3 22.9 7.4 5
Asian 0.7 0 6.3 0 6.7 11.1 2
Native American 0.1 0 0.0 0 0.1 0.0 1
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Table 3
Univariate and bivariate statistics for independent variables by study location.

Burlington, VT (n=69) Saline County, IL (n=64) Houston, TX (n=27)

% or Mean SD % or Mean SD % or Mean SD Chi-square

Sex (%male) 55.00 — 59.00 — 52.00 — 0.50
Age 51.39 18.11 56.51 19.32 50.41 21.60 3.39
Bachelor's degree or higher (%yes) 75.00 — 33.00 — 56.00 — 24.14⁎⁎⁎

Race (%white) 84.00 — 92.00 — 63.00 — 11.85⁎⁎

Save energy 8.35 1.51 7.82 1.66 7.63 1.73 5.61
Home size 1629.82 901.43 1735.22 977.44 1711.41 901.73 0.64

⁎⁎ p < .01.
⁎⁎⁎ p < .001.

Table 4
Univariate and bivariate statistics for dependent variables by study location.

Burlington,
VT (n=69)

Saline County,
IL (n=64)

Houston, TX
(n=27)

% or
Mean SD

% or
Mean SD

% or
Mean SD

Chi-
square

Overall attitude
about coal

1.40 0.72 3.59 1.23 2.26 1.06 76.08⁎⁎⁎

Overall attitude
about solar

4.69 0.72 4.19 1.05 4.56 0.64 12.06⁎⁎

Attitude toward
future coal
development

1.36 0.84 3.57 1.30 2.15 0.99 74.83⁎⁎⁎

Attitude toward
future solar
development

4.66 0.77 4.19 0.95 4.52 0.58 14.08⁎⁎⁎

Solar impact on
climate
change

4.36 0.89 3.89 0.93 4.26 0.90 10.92⁎⁎

Solar impact on
air quality

4.44 0.81 4.10 0.86 4.44 0.80 7.67*

Coal impact on
climate
change

1.38 0.65 2.74 1.03 1.96 0.98 54.75⁎⁎⁎

Coal impact on
air quality

1.29 0.55 2.57 1.09 1.85 0.95 52.06⁎⁎⁎

Coal hazardous
to
environment

4.35 1.25 3.28 1.35 4.04 1.25 27.59⁎⁎⁎

Help coal
industry

1.53 0.91 3.57 1.46 1.89 0.93 58.56⁎⁎⁎

Help employ
coal workers

1.65 0.94 3.43 1.42 2.04 1.19 48.47⁎⁎⁎

Coal should be
phased out

4.23 1.27 2.34 1.44 3.78 1.22 46.89⁎⁎⁎

Help solar
industry

4.25 1.10 3.70 1.34 4.19 1.27 8.66*

Help employ
solar workers

4.19 1.07 3.95 1.16 4.44 0.85 4.88+

Live in a home
powered by
solar

4.40 0.92 3.66 1.36 4.41 0.75 12.35⁎⁎

+ p < .10.
⁎ p < .05.

⁎⁎ p < .01.
⁎⁎⁎ p < .001.

ward whether the government should help the coal industry, help em-
ploy more coal workers, phase coal out, help the solar industry, help
employ more workers in solar, and whether they would like to live in
a home powered by solar (χ2 = 58.56, p < .001; χ2 = 48.47, p < .001;
χ2 = 46.89, p < .001; χ2 = 8.66, p < .05; χ2 = 4.88, p < .10;
χ2 = 12.35, p < .01).

Table 5 displays the results for the relationship between geograph-
ical location and attitudes toward coal and solar while controlling for

Table 5
Ordinal regression models predicting attitudes toward coal and solar development.

Independent
and Control
Variables

Overall
attitude
about
coala

Overall
attitude
about
solara

Attitude toward
additional/future
coal
development a

Attitude toward
additional/future
solar
development a

Burlington, VT 3.408⁎⁎⁎ −0.695 3.230⁎⁎⁎ −1.135*
(0.493) (0.473) (0.492) (0.471)

Houston, TX 1.836⁎⁎⁎ −0.155 1.483⁎⁎ −0.385
(0.503) (0.538) (0.495) (0.525)

Democrat
(yes)

2.253⁎⁎⁎ −1.140* 2.286⁎⁎⁎ −1.016*

(0.492) (0.509) (0.500) (0.497)
Independent

(yes)
1.221* −0.706 0.899 −0.706

(0.485) (0.513) (0.481) (0.510)
Other political

(yes)
0.425 −0.70 0.202 −0.399

(0.547) (0.578) (0.542) (0.595)
Sex (male) 0.158 −0.155 0.164 −0.449

(0.362) (0.395) (0.369) (0.389)
Age 0.001 −0.015 0.002 −0.010

(0.009) (0.010) (0.009) (0.009)
Bachelor's

degree or
higher (yes)

0.485 −0.301 0.587 −0.009

(0.362) (0.400) (0.366) (0.394)
Race (white) .595 .300 0.340 0.394

(0.479) (0.581) (0.491) (0.576)
Save energy −0.274⁎⁎ .277* −0.189 0.439⁎⁎⁎

(0.104) (0.112) (0.104) (0.116)
Home size .000 .000 .000 .000

(0.000) (0.000) (0.000) (0.000)
Pseudo R 2 0.562 0.173 0.533 0.232

Unstandardized coefficients reported with standard errors in parentheses.
a Ordinal regression was used. When conducting ordinal regression in SPSS, the last

category is used as the reference category. For instance, Democrat (coded as 1) is the
reference category and the coefficient is for Republican (coded as 0). This is the opposite
for logistic regression.

⁎ p < .05.
⁎⁎ p < .01.

⁎⁎⁎ p < .001.

personal attributes. The ordinal regression findings show a significant
relationship between geographical location and attitudes toward coal,
with residents from Burlington, VT (β = 3.41, p < .001) and Houston,
TX (β = 1.84, p < .001) less likely than residents from Saline County,
IL to have a positive attitude toward coal. With respect to additional/
future coal development, residents from Burlington, VT (β = 3.23,
p < .001) and Houston, TX (β = 1.48, p < .01) were less likely than
residents from Saline County, IL to have a positive attitude but respon-
dents from Burlington, VT were more likely than residents from Saline
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County, IL to have a positive attitude toward additional/future solar de-
velopment (β = −1.14, p < .05).

Table 6 displays the results between geographical location and so-
lar public policy while controlling for personal attributes. According
to the ordinal regression findings, respondents from Burlington, VT
(β = −0.89, p < .05) were more likely than respondents from Saline
County, IL to prefer to live in a home that was mostly powered through
solar energy. Table 7 displays the results between geographical location
and coal public policy while controlling for personal attributes. The or-
dinal regression findings show a significant relationship between geo-
graphical location and one's perception of the federal government help-
ing the coal industry. Residents of Burlington, VT (β = 2.56, p < .001)
and Houston, TX (β = 1.82, p < .001) were less likely than respondents
from Saline County, IL to agree that the U.S. government should do
more to help the coal industry. Similarly, respondents from Burlington,
VT (β = 1.85, p < .001) and from Houston, TX (β = 1.51, p < .01)
were less likely than respondents from Saline County, IL to agree that
more effort should be made to employ more people in the coal indus-
try. While respondents from Burlington, VT (β = −2.14, p < .001) and
Houston, TX (β = −1.57, p < .01) were more likely than respondents
from Saline County, IL to agree that coal should be phased out as a
source of energy.

5. Discussion

In this study, we surveyed respondents from three areas across the
United States with contrastive present and historical ties to coal and
solar to better understand how place influences their attitudes toward
coal and solar energy and support for just transition policies. Saline
County, IL has a long history of coal mining, but no current solar pro-
duction. Houston, TX has long-standing ties to oil, no ties to coal, and

Table 6
Ordinal regression models predicting attitudes toward solar policy.

Independent and
Control Variables

Help solar
industrya

Help employ
solar workers a

Live in a home
powered by solar a

Burlington, VT −0.482 −0.147 −0.889*
(0.416) (0.424) (0.434)

Houston, TX −0.476 −0.649 −0.491
(0.504) (0.526) (0.524)

Democrat (yes) −1.965⁎⁎⁎ −1.927⁎⁎⁎ −1.986⁎⁎⁎

(0.470) (0.480) (0.486)
Independent (yes) −1.274⁎⁎ −1.025* −0.709

(0.471) (0.475) (0.468)
Other political (yes) −1.463⁎⁎ −1.073 −1.210*

(0.564) (0.565) (0.566)
Sex (male) −0.023 0.539 0.629

(0.349) (0.361) (0.370)
Age −0.001 −0.005 −0.019

(0.009) (0.009) (0.009)
Bachelor's degree or

higher (yes)
0.306 0.789* 0.167

(0.362) (0.377) (0.378)
Race (white) 0.927 .581 0.866

(0.534) (0.529) (0.581)
Save energy 0.269⁎⁎ .431⁎⁎⁎ 0.325⁎⁎

(0.102) (0.108) (0.106)
Home size .000 .000 .000

(0.000) (0.000) (0.000)
Pseudo R 2 0.562 0.173 0.533

Unstandardized coefficients reported with standard errors in parentheses.
a Ordinal regression was used. When conducting ordinal regression in SPSS, the last

category is used as the reference category. For instance, Democrat (coded as 1) is the
reference category and the coefficient is for Republican (coded as 0). This is the opposite
for logistic regression.

⁎ p < .05.
⁎⁎ p < .01.

⁎⁎⁎ p < .001.

Table 7
Ordinal regression models predicting attitudes toward coal policy.

Independent and
Control Variables

Help coal
industrya

Help employ coal
workersa

Coal should be
phased out a

Burlington, VT 2.558⁎⁎⁎ 1.853⁎⁎⁎ −2.136⁎⁎⁎

(0.453) (0.421) (0.436)
Houston, TX 1.820⁎⁎⁎ 1.513⁎⁎ −1.571⁎⁎

(0.512) (0.494) (0.504)
Democrat (yes) 1.977⁎⁎⁎ 2.364⁎⁎⁎ −2.457⁎⁎⁎

(0.483) (0.481) (0.496)
Independent (yes) 0.717 1.406⁎⁎ −1.038*

(0.472) (0.473) (0.477)
Other political (yes) 0.365 0.886 −0.497

(0.547) (0.541) (0.548)
Sex (male) 0.452 0.397 0.101

(0.359) (0.353) (0.359)
Age 0.014 0.010 −0.018*

(0.009) (0.008) (0.009)
Bachelor's degree or

higher (yes)
0.662 .598 −0.583

(0.364) (0.355) (0.367)
Race (white) .306 .256 −0.801

(0.502) (0.472) (0.496)
Save energy −0.168 −0.150 0.330⁎⁎

(0.102) (0.101) (0.106)
Home size .000 .000 .000

(0.000) (0.000) (0.000)
Pseudo R 2 0.455 0.412 0.473

Unstandardized coefficients reported with standard errors in parentheses.
a Ordinal regression was used. When conducting ordinal regression in SPSS, the last

category is used as the reference category. For instance, Democrat (coded as 1) is the
reference category and the coefficient is for Republican (coded as 0). This is the opposite
for logistic regression.

⁎ p < .05.
⁎⁎ p < .01.

⁎⁎⁎ p < .001.

an emerging solar industry. Burlington, VT has no historical ties to fos-
sil fuel production of any kind and is solely powered by renewable en-
ergy. With these findings, we show that geographical location is a strong
indicator of attitudes and support of coal and solar policies. The hy-
potheses (H1-H6) were found as true statements based on the survey
and statistics. Regardless of demographic characteristics, respondents in
Saline County, IL, an area with a long history of coal mining, had sig-
nificantly more favorable attitudes toward coal than respondents of lo-
cations without a tie to coal. Respondents from Saline County, IL also
were more favorable toward policies that benefitted the coal industry
and workers and were less likely to believe that coal was hazardous to
the environment than the respondents from other regions. Respondents
from Burlington, VT and Houston, TX were significantly more favor-
able toward existing solar energy and solar positively affecting climate
change. In addition, respondents from Burlington, VT were significantly
more favorable toward policy that provided for additional solar energy
and living in a home powered by solar energy.

Thus, our results suggest that one's place of residence as it relates
to energy production and consumption matters. Residents of regions
with an economic identity tied to a non-renewable energy source may
be less receptive to funding and other resources earmarked for renew-
able energy as they are skeptical that their communities will benefit
from renewable energy. With respect to coal, the number of people em-
ployed in coal mining had dropped from 178,000 in 1985 to 52,000 in
2018, a reduction of 71% [57]. On the other hand, the number of so-
lar workers was over 242,000 in 2018 and is projected to steadily in-
crease over the next decade [58]. Unfortunately, a spatial mismatch oc-
curs between places that are losing coal jobs and places that are see-
ing an increase in solar jobs. For instance, California ranks first for the
number of solar jobs at 76,838 (32% of total U.S. jobs) but produces no
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coal. However, Wyoming and West Virginia (the top two coal producing
states) had a combined 431 solar jobs in 2018 [59].

Illinois, where Saline County is located, ranks 5th in coal produc-
tion and 13th in the number of solar jobs [58-59]. However, up until
2016 most of the solar jobs were located near Chicago in the northeast-
ern part of the state. Southern Illinois had fewer than 20 jobs in each
county [60]. Nevertheless, after the implementation of the Illinois’ Fu-
ture Energy Jobs Act, southern Illinois began to see more solar jobs. In
2018, two of the top ten counties for solar jobs were in southern Illi-
nois, and Saline County had 98 solar jobs [61].The Illinois’ Future En-
ergy Jobs Act, has made a good faith effort to increase energy justice
by introducing measures to help increase solar production in areas that
are losing coal jobs. However, more is needed to ensure energy justice
as Illinois weens itself from fossil fuels to sustainable energy. Therefore,
we emphasize the importance of including regions with economic iden-
tities tied to non-renewable energy in the policy making process to en-
sure that their concerns are accurately recognized and that an energy
transition is socially, economically, and environmentally just. By doing
this, other major coal, oil, and natural gas states can begin to follow in
the footsteps of Illinois by developing policies that assist in energy jus-
tice as the energy transition occurs.

Public support away from fossil fuels and toward sustainable energy
mimics national (and global) agreements to reduce overall greenhouse
gas emissions (one of the three competing aims of the energy trilemma).
Increasing solar and other sustainable energy will be key to meeting
these goals. While residents of places with historical attachment to coal
mining have positive attitudes toward coal, our data show that they
have even more positive attitudes toward sustainable energy sources
(seeFig. 2). These attitudes hold for future development and govern-
ment assistance. Thus, our survey results suggest that support for solar
and coal are not at odds with each other in coal regions. Furthermore,
respondents, regardless of place or political affiliation believe that the
U.S. government should do more to help displaced coal workers and that
there should be more effort to employ more people in the solar industry.
Thus, our research shows that not only do people have more favorable
attitudes about sustainable energy but also they want policies that pro-
vide for energy justice.

This study contributes to the study of recognition justice by high-
lighting that residents overwhelmingly support solar energy, even in
places with a history of coal mining. It recognizes that rural people in
places tied to fossil fuels tend to support renewable energy and poli-
cies that provide for energy justice. It is important that their perceptions
are acknowledged as President Trump often travels to these rural ar-
eas and openly mocks solar and wind energy at his rallies making false
claims such as solar is “very expensive” and that windmills cause can-
cer [62]. While the residents of Saline County, IL overwhelmingly voted
for Trump in the 2016 presidential election (he captured 73.4% of the
vote), we show that they are more likely to diverge from his stance on
renewables. The viewpoints of rural people often are not discussed in
the press. Instead, the focus is on President Trump with climate experts
refuting his claims with scientific evidence. In addition to climate ex-
perts challenging his false claims, we believe it is important that the
public's views on renewable energy are also widely acknowledged by
the media.

The current study has several limitations that future research can
improve. Response rates were low, although consistent with other mail

surveys of the public without the use of an incentive3 [63]. Unfortu-
nately, budget constraints limited us to use an incentive or to sample
a much larger number or residents from more communities. As online
sampling techniques have improved and more people have access to the
Internet with the spread of smart phones [64,65], a mixed-modal survey
design in which mail surveys are supplemented with an online survey
will increase the sample size and better reflect the population. While
this study differentiates between perceptions and policy support of coal
and solar, the policy questions are somewhat broad in scope. In future
studies, researchers should assess what types of support the public wants
for displaced coal workers in order to help with a just transition. For ex-
ample, do they want financial support to retrain coal workers for other
energy jobs or a guarantee that renewable energy jobs will come to the
area and that displaced coal workers will have priority for the new jobs?
In addition, researchers can ask whether the public supports specific
bills introduced by state legislatures intended to combat climate change,
including enforcing a just transition.

As Burlington, VT is powered by renewable energy, one may ques-
tion whether a sense of place that partially identifies with solar has be-
gun to develop. It is difficult to assess if positive attitudes of renewable
energy preceded the change to 100% renewable energy or if transitions
to renewable energy will lead to attitudes that are more positive. It may
be a bit of both. At a political level, voters have selected leaders at the
state and city levels who believe in the necessity of renewable energy in
reducing climate change. However, at the process level, the decisions to
transition to renewable energy and where to site renewable energy pro-
jects are made with very little public input [44]. To better address cause
and effect, future research is needed to assess how residents’ attitudes
change over time toward renewable energy sources as their community
or region supplies renewable energy to the grid or chooses to be pow-
ered solely by renewable energy sources.

Illinois would make a good study area for future research. The state
passed the Future Energy Jobs Act of 2016 that set a goal for Illinois to
get 25% of its electricity from renewable sources such as wind farms,
solar farms and rooftop solar panels by 2025 and is poised to pass a sec-
ond bill, Senate Bill 2132, that sets an aggressive target of decarbonizing
the state's energy by 2030 and powering the state completely on renew-
able energy by 2050 [66]. The state currently receives 31% of its en-
ergy from coal and about 9% from renewable energy. To achieve 100%
renewable electricity, it would require over 80% of the current energy
production workforce to be displaced [66]. That is a huge social and
economic change. To handle such a large energy transition, the new bill
would create business incubators for energy contractors, with an em-
phasis on communities that would lose fossil fuel jobs.

While helping to create jobs in regions that have seen a loss in
fossil fuel jobs is important, more may be needed to help develop a
sense of place that identifies with renewable energy (i.e. to ensure pro-
cedural justice). One must take into consideration how renewable en-
ergy will fit in with the current landscape, especially in rural areas
where the majority of large energy developments are located. Commu-
nities whose local landscapes do not have a recent history of natural re-
source and/or energy extraction and instead are principally consumed
for recreation and relaxation will most likely be less receptive to any
energy development, including renewable energy development. While
communities with long-standing histories of energy development may

3 Roscoe [75] developed rules of thumb with respect to sample size and behavioral
research. For multivariate research, Roscoe recommends the sample size be at least ten
times larger than the number of variables. As we have 11 variables in our model, our
sample of 160 meets this rule. We have also checked sufficiency of the data by conducting
a split half analysis of consistency [76]. With this analysis, the data is divided randomly
into two halves, which are then analyzed separately. If both sets of data generate the same
conclusions (as determined by a correlation coefficient higher than 0.7), then sufficient
data has been collected.
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Fig. 1. Map of study locations.

Fig. 2. Perceptions of coal and solar by study location.

be receptive to an energy transition, if it is economically and socially
just. However, to ensure these communities’ voices are accurately rep-
resented, future research is needed to expand the study area to include
rural areas with other types of natural resource development as well
as rural areas with little to no natural resource or agricultural develop-
ment.

6. Conclusions and policy implications

In this research, we outline several policy recommendations for
each of the three study locations (Table 8). With respect to Illinois, we

recommend the state legislature pass and the governor sign into law
Senate Bill 2132. Under this bill, the state would decarbonize by 2030
and run completely on renewable energy by 2050. This would include
installing 40 million solar panels and 2500 wind turbines. The bill calls
for cutting emissions from transportation and for vastly expanding the
clean energy workforce [66]. Senate Bill 2132 would build on the Illi-
nois’ Future Energy Jobs Act that passed in 2016. The 2016 bill has led
Illinois to become the 2nd highest ranked state in the U.S. too add solar
jobs, with a growth of nearly 37% of total solar jobs in 2018 (an ad-
dition of 1308 jobs). Solar jobs are projected to grow by an additional
11% in 2019 [67]. This is impressive considering that solar jobs fell by
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Table 8
Policy recommendations for each study location's state by specific actor.

Illinois Vermont Texas

State Legislature Pass Senate Bill
2132: Clean
Energy Jobs Act

Pass House Bill
462: The Vermont
Global Warming
Solutions act

Hold a public
hearing on Senate
Bill 2069 and
ultimately pass.

Governor Sign into Law
Senate Bill 2132

Sign into Law
House Bill 462

Sign into law
Senate Bill 20169

Environmental
NGOs

Mobilize public
pressure in
collaboration
with favorable
media coverage
to demand
climate change
action. Continue
to produce
detailed studies to
inform policy
makers.

Mobilize public
pressure in
collaboration
with favorable
media coverage
to demand
climate change
action. Continue
to produce
detailed studies to
inform policy
makers.

Mobilize public
pressure in
collaboration with
favorable media
coverage to
demand climate
change action.
Continue to
produce detailed
studies to inform
policy makers.

Public Call legislators
and attend town
hall meetings to
insist they take
bold action to
address climate
change including
passage of Senate
Bill 2132.

Call legislators
and attend town
hall meetings to
insist they take
bold action to
address climate
change including
passage of House
Bill 462.

Call legislators and
attend town hall
meetings to insist
they take bold
action to address
climate change.
Vote to elect state
lawmakers that
support climate
change action and
a just energy
transition.

3.2% in the U.S. overall in 2018 due to President Trump placing a 30%
tariff on imported solar components from China [68]. Passage of Senate
Bill 2132 will lead to further job growth in both the solar sector and in
other sustainable energy sectors. According to the executive director of
the Illinois Solar Energy Association, the solar jobs growth in 2018 was
just the beginning and the industry is on the verge of creating tens of
thousands of new clean energy jobs in the coming years.

While southern Illinois is just beginning to see growth in solar jobs,
a majority of solar jobs continue to be located in the Chicago metropol-
itan area in Northeast Illinois [67]. One major pillar that is included in
Senate Bill 2132 is an amendment for energy justice. The Illinois En-
vironmental Council, an NGO that is promoting the bill, is pushing for
communities that have workers employed in the coal industry (mining
and power) to see both financial and environmental benefits from the
bill. Therefore, to achieve energy justice, a much higher percentage of
future solar job growth will need to occur in the southern part of the
state. Especially as coal jobs continue to decline in central and southern
Illinois.

The media does not often report the fact that people living in “coal
country” have positive attitudes for sustainable sources (as shown in our
survey). We recommend that environmental NGOs collaborate with the
media to report that a majority of the public, regardless of where they
live, prefer sustainable energy sources. Therefore, it is important that
studies focus on place-based communities tied to various forms of en-
ergy extraction and production so that their views are not ignored or
misrepresented.

With respect to Vermont, we recommend the state legislature pass
and the governor sign into law House Bill 462. While Vermont was one
of the first states to set high goals to reduce climate change, these goals
were not enforceable. The state took small steps over the last decade
to increase wind and solar for electricity and make homes more energy
efficient, but state greenhouse gas emissions are still 16% higher than
1990 levels. House Bill 462 makes Vermont's existing carbon pollution

goals enforceable requirements. This requires policies and regulations to
be in place to decrease emissions by 75% by 2050. It also allows for a
transparent and inclusive process that gives impacted groups and com-
munities a voice in designing solutions [69]. Vermont has a Democratic
supermajority state legislature and a Republican governor. The governor
believes it is necessary to reduce greenhouse gas emissions and to ad-
vance clean energy. Therefore, he may not veto the bill once it is passed.
However, if he were to veto the bill, a supermajority would be needed
to override it. To achieve a supermajority in the house, several legisla-
tors may need to be pressured by the public. Therefore, it is important
that the public call their legislators and to attend town hall meetings to
insist they take bold action to address climate change.

The state of Texas is politically different from Illinois and Vermont.
While Illinois and Vermont have a majority pro-climate legislature and
governors who want to reduce climate change, Texas has a majority
state legislature and a governor that are anti-climate legislation. De-
spite several bills filed by Democratic legislators that address the need
of studying the impacts of climate change and reducing climate change
[70], the majority Republican congress will not hold hearings on any
climate-related bill. While the Texas legislature and governor need to
pass and sign these bills into law, such as Senate Bill 2069 that would
require the development of a state-level climate adaptation plan, with-
out a hearing being held, there is very little chance that any climate
plan will be implemented under the current state government. There-
fore, environmental NGOs need to mobilize public pressure in collabo-
ration with favorable media coverage to demand climate change action.
A recent poll by the University of Texas and the Texas Tribune found
that 48% of Texans say the U.S. government should be doing “a great
deal” or “a lot” about climate change [70]. NGOs can help drive this
number up. Most importantly, Texans need to vote for state lawmakers
that support climate change action. With Texas’ long history of oil and
natural gas production coupled with a Republican-controlled state legis-
lature and governor, the likelihood of any climate change action is slim.

Fig. 3 displays the total number of solar industry jobs for each study
location's state from 2015 to 2018. What is important to note is that
public policies at the federal and state levels have a direct impact on the
total number of solar jobs. The number of solar jobs fell from 2016 to
2017 at the national level and in each of the three states. This is a reflec-
tion of the tariffs placed on solar panels authorized by President Trump
in 2016. However, while the tariffs were still in place in 2018, Illinois
witnessed a large increase in solar jobs from 2017 to 2018 mainly due
to the passage of the Illinois’ Future Energy Jobs Act of 2016. Finally,
notice that despite Texas not having any legislation promoting the so-
lar industry, it had almost double the number of solar jobs than Illinois
in 2018. This is partially due to companies taking advantage of Texas’
sunny weather, large cities, and favorable business climate. However, it
is still far behind California that is similar in size, population, and cli-
mate, yet has policies to reduce climate change. Thus, while several fac-
tors influence the growth of the solar industry, including economic via-
bility, policies that enforce a transition to sustainable energy result in a
growing solar industry.

While a transition to sustainable energy is imperative to reduce cli-
mate change, ensuring energy justice will make the transition go more
smoothly for people and places who are tied to a fossil fuel industry.
Creating a new sense of place around more sustainable energy sources
and creating jobs for those displaced by the decline in nuclear and fossil
fuel industries will help ease the hardship many face while transitioning
to sustainable energy. We have made several policy recommendations
for state government, NGOs, and the public to take that will help their
states achieve a more balanced energy policy with respect to economics,
politics, and the environment.
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Fig. 3. Total number of solar industry jobs.
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Appendix: Order of Dependent Variables in Questionnaire

Question Responses

For each energy sources, please identify whether you have a
negative or positive attitude toward the following:

1 = Very nega-
tive
2 = Negative
3 = Neutral
4 = Positive
5 = Very Posi-
tive

Coal
Natural Gas
Oil
Nuclear
Hydropower
Wind
Solar
Geothermal

Please identify whether you have a negative or positive attitude
toward the following:

1 = Very nega-
tive
2 = Negative
3 = Neutral

4 = Positive
5 = Very Posi-
tive

Existing solar development
Additional/future solar development
Existing coal development
Additional/future coal development

Please identify how solar power has impacted (or has the po-
tential to impact) the following:

1 = Very nega-
tively
2 = Negatively
3 = Neutral
4 = Positively
5 = Very Posi-
tively

Climate change
Air quality
Water quality
Local electricity bills
Local tax revenue
Area employment

Please identify how coal power has impacted (or has the poten-
tial to impact) the following:

1 = Very nega-
tively
2 = Negatively
3 = Neutral
4 = Positively
5 = Very Posi-
tively

Climate change
Air quality
Water quality
Local electricity bills
Local tax revenue
Area employment

In the United States, the number of people employed in the so-
lar industry has increased by 168% since 2010, from about
93,000 to over 250,000 jobs in 2017. Please state your level
of agreement or disagreement to the following statements:

1 = Strongly
disagree

2 = Disagree
3 = Neither
agree nor dis-
agree
4 = Agree
5 = Strongly
agree

The U.S. government should do more to help the solar in-
dustry.

More effort should be made to employ more people in the
solar industry.

Within the next 10 years, I would like to live in a home
that is mostly powered through solar energy.
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In 2017, United States coal production was at its lowest since
the late 1970s. Employment in the U.S. coal industry has
dropped from 90,000 in 2012 to 52,000 in 2018. Please state
your level of agreement or disagreement to the following
statements:

1 = Strongly
disagree

2 = Disagree
3 = Neither
agree nor dis-
agree
4 = Agree
5 = Strongly
agree

The U.S. government should do more to help the coal in-
dustry.

The U.S. government should do more to help displaced
coal workers.

Coal as a source of energy should be phased out.
More effort should be made to employ more people in the

coal industry.
The production and consumption of coal is hazardous to

the environment.
More research is needed to clean coal.
The production and consumption of coal is hazardous to

one's health.
The U.S. government should do more to assist with coal

miners’ medical treatments.
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