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Without knowledge of citizen preferences, policy makers most often rely on their intuition to infer such pre-
ferences or on biased information provided by special interest groups. Using a choice-modeling approach, the
study features two large-scale, field-research projects—one done nationally in the US, and another composed of
separate data collection efforts across eight states where energy policies have a high profile in public discourse.
The results suggest four outcomes of energy policies are most important to citizens at the national level: 1)
environmental quality, 2) energy costs, 3) job creation, and 4) greenhouse gas emissions. This pattern of im-
portance for the outcomes of energy policy persists across important demographic groups including those related
to political-party affiliation. At the state level, the four preferred outcomes of energy policies seen at the national
level also appear—although in a different order of preference in some states. Further analysis of citizens’ will-
ingness to change energy policy at the state level suggests that risk aversion characterizes citizens’ views about
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revising energy policy.

1. Introduction

Conflict characterizes efforts to develop policies that result in cheap,
secure and clean energy (Griffin, 2014, p. 3). Although technology
improvements related to fracking used in oil and gas exploration have
boosted the ability of markets in recent years to deliver cheap and se-
cure energy in what is being termed the Shale Revolution (Braziel,
2016), markets continue to struggle in delivering clean energy cheaply
and in sufficient quantities to be considered secure (Lee et al., 2016).

Policymakers contend with uncertainty pertaining to public atti-
tudes and acceptability of outcomes of energy systems (Butler et al.,
2015). This study offers an empirical approach for reducing uncertainty
in policymaking by capturing citizen preferences for possible energy
policies at the national and the state levels.

This study features two large-scale, field-research projects—one
done nationally in the US, and another composed of separate data
collection efforts across eight states where energy policies have a high
profile in public discourse. In this way, the study reports on how citi-
zens view the outcomes of energy policies made at two primary levels of
government. This study also offers insight on how citizens perceive the
risk associated with possible energy-policy changes and how citizen
perceptions align with concepts from behavioral economic theory
(Thaler, 2015).

* Corresponding author.

2. Background
2.1. Coping with uncertainty in policymaking

Policy makers are bombarded with survey information that presents
the views of those who have the most to gain or lose if a policy is
implemented (Leggett, 2014). Such survey information is usually pre-
sented as part of lobbying efforts. Here, the survey information is pre-
sented as free-floating polling numbers lacking context or any trade-off
for citizens. In addition, public opinion surveys key-in on sound-bite
issues and fail to deal with detailed policy options and do not include
any meaningful discussion about trade-offs.

Despite the low-level of valuable information on citizen preferences
in energy policy currently available to policy makers, energy industry
consultancies now understand the implications of a networked world
for extractive companies and for energy service companies. Accenture
notes the coming importance of public engagement in energy policy:

“In the future, consumers will need to understand the trade-offs and
competing objectives in energy policy to provide suitable support to po-
litical officials and regulators. Governments need to find ways to educate
and include the public in choices for the longer-term changes. It is critical
that consumers be aware that there are no simple solutions and that any
choice will have direct implications. This awareness will allow
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policymakers to begin a more informed debate about future energy
policy.”

(Accenture, 2010)

Accenture's call implies that citizens can rapidly learn about issues
related to energy and the environment. Obtaining the expertise of
knowledgeable elites from across society would be attractive to those
scholars advocating “cognitive democracy” as a means for solving
complex issues facing society, such as energy policy (Farrell and Shalizi,
2015; Noveck, 2015). By comparison, those advocating collective in-
telligence or crowdsourcing cite variations of Condorcet’ Jury Theorem
when asserting that large groups perform better when making a deci-
sion (although large groups will not be infallible) (Dietrich and
Spiekermann, 2013; Landemore, 2012; Surowiecki, 2004). In such
crowdsourcing, each person votes independently and each voter is as-
sumed to be competent. Importantly, each voter receives equal
weighting in the tabulation and analysis of the votes.

2.2. Deriving citizen preferences through choice modeling

Such equal weighting is a hallmark of survey research in social
science and in commercial marketing research. Conjoint analysis is one
approach for deriving the relative importance among product attributes
for customers in new product development (Hair et al., 2010). It is
particularly effective in informing marketing managers how to improve
current or planned offerings (McQuarrie, 2016, p. 277) because it puts
respondents in a series of trade-off situations.

Conjoint analysis is a decompositional modeling technique devel-
oped on the idea that individuals can evaluate objects based on the
distinct amounts of value provided by each attribute (Hair et al., 2010).
Conjoint analysis can be fielded in a variety of ways and can return
ranked data, rating data, or merely the self-stated importance weights
given by respondents to different features. This latter approach is
termed self-explicated conjoint.

In pursuit of measuring citizen policy preferences in trade-off si-
tuations, Peterson put respondents in trade-off situations in order to
gauge the relative importance citizens accord to different dimensions of
living in society, such as freedom, conservation of the environment,
economic opportunity and cost of living (Peterson, 2006). This research
utilized conjoint analysis and featured primary data from respondents
in three countries (the US, France and Turkey).

A conjoint study can also be designed as a discrete choice experi-
ment (DCE) through the construction of a hypothetical market that can
be administered in the field using a survey approach (Louviere et al.,
2006; Carson et al., 1994; Louviere and Woodworth, 1983). DCE
methods are a method of stated preference elicitation. They consist of
several choice sets with each set comprised of mutually exclusive hy-
pothetical alternatives from which respondents choose their preferred
one. Because these configurations have been mathematically generated,
the importance weights for the entire groups can be derived. By com-
parison, conjoint analysis allows modeling at the individual level, so
that the importance weights for the attributes and the varying levels of
each attribute are the principal output of the conjoint analysis. Despite
this limitation, Bayesian methods with bootstrapping can be employed
with discrete choice studies, so that the importance weights at the in-
dividual respondent-level can be estimated. Policy researchers have
applied DCEs for a variety of purposes, such as 1) deriving natural
environment valuations (Hoyos, 2010), 2) estimating preferences for
green-energy type (Borchers et al., 2007), 3) quantifying public pre-
ferences for the siting of wind farms, (Alvarez-Farizo and Hanley,
2002), as well as informing decision-making in healthcare policy
(Lancsar and Louviere, 2008).

In sum, DCEs offer policymakers a sophisticated method for de-
riving citizen preferences for policy outcomes. The analysis of DCEs
offer researchers the relative importance weights for separate dimen-
sions of comprehensive policies that might be implemented. In this
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way, the results of DCEs represent collective intelligence about the
public interest in policy domains, such as energy and the environment.
The use of DCEs in policy research takes advantage of policymakers’
and their staff members’ expertise in interpreting the outputs of quan-
titative statistical methods to derive the aggregated value individuals
might have for policy outcomes. DCEs offer citizens a means to parti-
cipate directly in policymaking by informing policymakers about ci-
tizen priorities.

3. Research questions

Prior to conducting the discrete choice experiment (DCE) in field
research, we set the research objectives and then conducted supporting
qualitative research (Louviere et al., 2006). The qualitative research
phase was combined with a literature review of national political par-
ties’ published stances on energy and environmental issues. We ulti-
mately wanted to assess the preferences of citizens for energy policy
components via a survey. Too often in survey research, respondents are
presented with a series of individual items and simply asked to rate how
important each item is to them. The problem with this approach is that
it does not account for the trade-off context for most choices humans
typically encounter, so it fails to capture the reality of actual decision-
making and the mental processing being used.

Our first objective was to assess how preference for environmental
outcomes of energy policies compare to preferences for outcomes for
consumers’ energy consumption and for economic development in so-
ciety. Our second objective was to conduct sub-group analysis in each
study to better understand the possible moderating effects of important
demographic variables, such as political-party affiliation. In this way,
we intended to better understand the public interest by assessing the
degree of fragmentation or unity about priorities for energy policy
outcomes. Our third objective was to assess bounded-rational views of
citizens when put in trade-off situations concerning risky choices (Jones
et al., 2006; Kahneman and Tversky, 1979). In other words, we in-
tended to better understand how citizen support for policy choices
would be characterized by risk aversion.

Translating our objectives into research questions results in the
following:

RQ1: How will environmental outcomes of energy policy compare
in preference to outcomes for energy consumption and for economic
development?

RQ2: What would be the pattern of preferences across sub-groups
defined by political-party affiliation?

RQ3: How much risk-aversion will citizens manifest in anticipated
response to changes in outcomes of energy policies?

4. Study 1
4.1. Developing components of a comprehensive federal energy policy

We conducted a series of in-person and phone interviews with staff
members of elected representatives in Congress, as well as with aca-
demics, and leaders of NGOs focused on energy issues, such as the
Center for the New Energy Economy (based at Colorado State
University). Additionally, researchers interviewed author and en-
vironmentalist Auden Schendler, Vice President of Sustainability at the
Aspen Skiing Company. These interviews began in the April of 2012
and continued up to the deployment of Study 1 (fielded nationally in
September 2013). After analyzing the content of these interviews, re-
searchers decided to focus on energy and environment elements of the
two dominant political parties in the US. Accordingly, researchers used
the 2012 Democratic Party platform (Democratic Party, 2012) and the
Republican Governors Public Policy Committee's (RGPPC) energy
policy proposals (RGPPC, 2012) to develop the focal policy outcomes
for the discrete-choice task in the national survey of Study 1.

In general, the Democrats and Republicans addressed similar issues,
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but gave emphasis to different methods. For example, the 2012
Democratic Party Platform listed “All of the Above Energy Strategy” in
the section titled “Economy Built to Last” (Democratic Party, 2012).
Here, the Democrats included oil and natural gas in the mix of fuels for
the nation's energy portfolio, but singled out “clean coal” for inclusion,
as well as non-fossil fuels, such as wind, solar, biofuels, geothermal,
hydropower, and nuclear. The Democrats proposed a “sustainable en-
ergy-independence” and promised to balance environmental protection
with development. Improving the energy efficiency of buildings and
cars were offered as ways to reduce the consumption of fossil fuels
which would help the US become less-reliant on foreign imports of
these fossil fuels.

The Democratic Party Platform discussed the environment in the
section “Ensuring Safety and Quality of Life”. Reducing pollution, and
acknowledging the science of climate change both received emphasis.
Carbon pollution received explicit treatment. The Democratic Platform
asserted that Republican leaders deny the benefits of the Clean Air and
Clean Water Acts (Democratic Party, 2012).

The Republican governors’ discussion of a new energy policy men-
tioned “renewables”, rather than “clean energy”, but did not position
renewables as the lead element in achieving energy independence, as
the Democrats did. The Republican governors (32 of the 50 governors
in 2012) proposed four main points regarding energy policy: 1) energy
security (similar to “energy independence”—meaning a stable and re-
liable energy supply for citizens and all sectors of the economy), 2)
environmental cooperation (acknowledging environmental gains sup-
ported by economic progress and asserting that state governments
should play the primary role in regulation), 3) energy affordability, and
4) energy as an economic driver that powers modern civilization
(RGPPC, 2012). The Republican governors opposed “market distorting
subsidies, particularly to individual market participants” (p. 26), but
supported improvements in energy efficiency as a common-sense so-
lution.

A more nuanced aspect of energy policy that neither the Democrats
nor the Republicans addressed was the time to implement solutions. A
business aphorism is “time is money”. In the realm of environmental
policies, “grandfathering” has allowed pre-existing sources of energy
generation (such as coal-fired power plants built before 1970) to have
more lax treatment in the Clean Air Act of 1970 (Revesz and Lienke,
2016). (A grandfather provision allows an old rule to apply in existing
situations while a new rule will apply to all future cases.) As a result,
such grandfathering has delayed and dampened the intended effect of
such legislation. Accordingly, we decided to include a time dimension
for implementing policy.

Table 1 presents the eight components of a hypothetical, compre-
hensive federal energy-policy and the corresponding levels for these
eight components. This is the design of the discrete-choice experiment

Table 1
Components and Levels of Energy Policy used in Study 1.
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that respondents would take in an online survey. The levels were
chosen to make sure there would be enough discriminating power when
respondents faced differing levels for a component across two com-
prehensive policies they would have to choose.

On the left side of Table 1, the first column represents the eight
components of a hypothetical, comprehensive federal energy policy.
The three right-most columns represent the corresponding levels for
these eight components. In an online survey, respondents were pre-
sented with two possible configurations of energy policies with dif-
ferent levels for the eight components. Then, the respondent chose the
most preferred.

Table 2 presents one of the choice tasks in the study. To help the
respondents orient themselves to the task environment, researchers
composed short, two to four-sentence descriptions for each of the eight
components comprising the hypothetical, comprehensive energy-
policy. The study consisted of a series of choice tasks that would pro-
ceed according to an experimental design previously derived using
Sawtooth CBC software (Sawtooth Software, 2009). A different set of
differently-configured comprehensive policies would be presented in
each choice task. After this, the choice-based conjoint software using a
mother logit-model would derive the individual estimates of the re-
lative importance for each of the eight components.

4.2. Results for Study 1

A professional research-firm, SDR Consulting, conducted the sam-
pling services for the study as well as the web-hosting. Two-hundred
and seventy-seven respondents completed the online survey during
September 2013. Researchers employed quota sampling based on im-
portant demographic categories, such as gender, ethnicity and region.
Table 3 presents the sample profile in percentages with accompanying
national comparisons from the 2010 US Census (US Census Bureau,
2016), as well as Gallup's estimate of political party affiliation in the US
(Jones and, 2016). As can be seen, the sample profile of Study 1 is very
close to those of national comparisons.

In this choice-based conjoint study, researchers employed the
%CHOICEFF SAS macro to design the study. Researchers used the cri-
teria recommended by Sawtooth to determine and to evaluate the
quality of the design that considered both the complexity of the design
and the sample size. (Specifically, researchers ensured that all ag-
gregate-model standard-errors for the utility of the features were less
than 0.05 using random synthetic-data for the planned design and
sample size.)

After completing the design, researchers turned to Sawtooth
Software's CBC/HB product (Sawtooth Software, 2009) to estimate the
model. This software features a Hierarchical Bayes approach to derive
the relative importance of each of the eight components of a

Component description

Option 1

Option 2

Option 3

1. Impact policy has on environmental quality (land, water and air resources)
2. Impact policy has on my energy costs

3. Impact policy has on economic vitality
4. Impact policy has on greenhouse-gas emissions (GHG)

5. Impact policy has on US energy security (reduce dependence on non-North
American sources of energy which is currently at 23%)

6. Time required to implement policy

7. Level of government financial assistance required by the policy (subsidies, rebates,
tax credits, loan guarantees)

8. Impact policy has on US's energy efficiency (Includes items like changes to
household temperature, MPG standards and minimum energy efficiency standards
for appliances)

Negatively impacts quality 2%
20% increase in my energy costs

Create 50,000+ new jobs
Increase GHG emissions by 20%

Cut our dependence on non-
North American oil in half

Less than one year

No financial assistance required

Reduce energy usage by 30%

No impact on the
environment

No change to energy
costs

No change in jobs
No change to GHG
emissions

No impact

1-5 years

Financial assistance
required

No impact

Positively impacts
quality 2%

20% decrease in my
energy costs

Decrease GHG
emissions by 20%

5+ years
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Example of Choice Task in Study 1 Please consider the two policies shown below and select the policy that you prefer. Again, these are not actual policies, but rather

just different options for the components that might make up an energy policy.

Component description

Test Policy 1 Test Policy 2

Time required to implement policy
Impact policy has on US energy costs

Level of government financial assistance required by the policy (subsidies, rebates, tax credits, loan

guarantees)
Impact policy has on greenhouse-gas emissions (GHG)

Impact policy has on US energy security (reduce dependence on non-North American sources of

energy which is currently at 23%)
Impact policy has on economic vitality

Impact policy has on citizen's energy related behavior (Includes items like changes to household
temperature, MPG standards and minimum energy efficiency standards for appliances)

Impact policy has on the environment (protection for land, water and air resources)

Less than one year
20% increase in energy costs
Financial assistance required

1-5 years
No change to energy costs
No financial assistance required

Increase GHG emissions by 20%
No impact

Decrease GHG emissions by 20%
Cut our dependence on non-North
American oil in half

Create 50,000 + new jobs

No impact

No change in jobs
Reduce energy usage by 30%

Negatively impacts
environment by 20%

No impact on the environment

Which policy do you like best?
o Test Policy 1
o Test Policy 2

hypothetical, federal energy policy (Orme and Williams, 2016). The
priors for the hierarchical Bayes (HB) runs were as follows: prior var-
iance = 1.0, prior degrees of freedom = 5. (These are the current de-
fault software settings).

Researchers used the average percent certainty (Hauser, 1978) or
the equivalent rho-squared (p2) values in the analysis to assess the fit of
the model and determined the p? of 0.544 represented a respectable fit.
(The average percent certainty or p? is a fit measure used in logit ap-
plications. It is the difference between the log likelihood for the chance
model and the log likelihood for the estimates, divided by the log
likelihood for the chance model.) While no software is perfect, the rho-
squared value is the best measure of fit provided in the Sawtooth
software. Ben-Akiva and Lerman (1985, p. 91) describe p2 as analogous
to R? used in regression.

Choice-based conjoint (CBC) analysis produces estimates of the re-
lative importance for each component in the study. The results of CBC
modeling in Study 1 suggest that citizens gave the most importance to
environmental quality (land, water and air resources) when considering
energy initiatives that might be enacted by the federal government. Of
the eight components depicted in Fig. 1, the impact a future policy has
on environmental quality emerged as the most important followed by
the impact a policy has on energy costs, and then job creation. The
priority for reduced GHG ranked fourth in importance. The study made
a distinction between greenhouse gas (GHG) emissions and

Land, water and air quality

Energy costs _ 16%
Job Creation _ 15%
Reduce GHG emisions _ 14%
US energy security _ 9%
Time required to implement _ 9%
Financial assistance required - 7%
Improve energy efficiency - 6%

Fig. 1. Relative Importance of the Eight Policy Components of Study 1.

environmental quality because environmental quality is sense percep-
tible to humans living on the surface of the earth, while the collection of
GHGs occurs in the upper atmosphere of earth and must be reported by
specialized measurement.

Results of the discrete-choice modeling disclosed that respondents
identifying as Republicans, Democrats and Independents gave most
importance to environmental quality across eight dimensions of future

Table 3
Sample Profile Percentages for Study 1 (n = 277) with National Comparisons.

Political affiliation Study 1 Gallup 2015 Age Study 1
Democrat 33.7 29.0 <35 33.4
Republican 28.0 26.0 35-59 44.0
Independent 37.7 42.0 60+ 22.6

Gender Study 1 2010 Census Education
Male 48 49.2 No College 30.5
Female 52 50.8 Some College 29.0

4+ years College 40.2

Marital Status Home Ownership
Married 50.9 51.7 Own Home 67.1
Not Married 49.1 48.3 Rent 32,9

Ethnicity HH Income
Black 12.8 12.3 < $35k 30.8
Hispanic 12.2 17.0 $35-74k 37.2
White 70.3 63.0 $75k 28.0
Other 4.7 5.6 No response 4.0

Region Residence
East 19.3 17.9 Center City 43.1
Midwest 24.4 21.6 Surrounding City 23.9
South 35.8 37.1 Suburban 22.3
West 20.5 23.3 Rural 10.8
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Land, water and air quality
Energy costs

Job Creation

Reduce GHG emisions

US energy security

Time required to implement

Financial assistance required

Rep Dem Indep

Improve energy efficiency

Fig. 2. Relative Importance of the Eight Policy Components of Study 1 by
Political Party Affiliation.

energy policy. Notably, those identifying as Democrats and
Independents imparted more importance to this dimension than did
Republicans.

Fig. 2 is similar to Fig. 1 but presents the results of CBC modeling
broken out by the political affiliation of respondents. As can be seen,
Republicans placed environmental quality in future energy legislation
lower in importance than Democrats. Republicans placed more im-
portance in future energy legislation on energy costs and energy se-
curity. But importantly, the pattern of responses across the other di-
mensions of possible energy policies was similar across the voting
groups.

In sum, results of Study 1 suggest that if future energy policy could
only include the three most important policies, these would be 1) im-
proved environment quality, 2) reduction in energy costs, and 3) job
creation.

5. Study 2
5.1. Developing components of a comprehensive energy policy for states

With the results of the national study in hand, a second-round of
interviews began in which results of the national study were shared
with those informants in the first round of interviews. In this second
round of interviews, we widened the set of informants, to include en-
ergy-focused researchers at think tanks (such as Resources for the
Future, the Brookings Institution, and RepublicEN) as well as lobbyists
and members of the press based in Washington, DC. Many of the in-
formants in this second round of interviews recommended focusing
subsequent research on states in which energy issues were actively
discussed in the media and public forums.

“You really have three buckets or tiers of states for energy policy
focused on a state's uptake of clean energy,” said Jeff Lyng, Senior
Policy Advisor for the Center for the New Energy Economy (Lyng,
2014). “There are the veteran states, such as California, New York,
Colorado and Massachusetts. There are those in the middle, such as
Nevada, Minnesota and North Carolina that are slower on the up-
take. Then, you have states which have made a clear decision to
invest in traditional energy, such as Wyoming and Kentucky.”

These recommendations corresponded to scholarly interest in state
policies (Delmas and Montes-Sancho, 2011; Peterson and Rose, 2006).
Researchers have noted that since the early 1990's, state governments
have driven US energy policy (Carley and Browne, 2013). The emerging
importance of policy-making at the state level because of the EPA's June
2014 Clean Power Plan regulations (EPA 111d) proved to be a deciding
factor in turning the research to states, rather than continuing with a
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focus on the entire US (Cory and Aznar, 2014). Accordingly, study 2
focused on states, rather than the national level.

In choosing the components that would comprise the hypothetical
energy policy at the state-level, we retained the four most-preferred
components from Study 1 because these four accounted for at least 14
per cent of the importance in the choice-based conjoint results (com-
pared to 6-9 per cent for the other four components). These four most
preferred components were: 1) environmental quality (land, air, and
water resources) in your state, 2) your energy costs, 3) job creation in
your state, and 4) greenhouse gas emissions. Based on the interviews
and search of pending energy legislation at the state level (CNEE,
2014), we created two components from the job creation component of
Study 1—job creation in traditional industries in your state, and crea-
tion of renewable energy jobs in your state.

Researchers chose three other components for Study 2: 1) your
energy consumption, 2) renewable energy used in your state for elec-
tricity generation, and 3) costs incurred by your state to implement the
energy policy. This last component became relevant because the im-
plementation of the EPA's June 2014 Clean Power Plan regulations
(EPA 111d) would require the closure of certain coal-fired electricity
generation plants which would burden some states with sizable costs
for transitioning to other sources of energy for electricity generation.

Table 4 presents the set of components and their corresponding
levels used in the discrete-choice tasks of Study 2.

5.2. Results for Study 2

Study 2 featured eight separate data collection efforts across eight
states from October 2014 to May 2016 (Kentucky, Massachusetts,
Minnesota, Nevada, and Wyoming done in October 2014. North
Carolina and Colorado done in February 2015. New York done in May
2016). Researchers used judgement sampling to select states where
energy policies have a high profile in public discourse. Interviews with
industry experts (described below) guided the selection of these states.
In general, we wanted states in the study that 1) represented different
regions of the country, and 2) had a citizenry that heard about energy
issues in public discourse.

As researchers conducted this state-level data collection effort, re-
searchers shared the results with informants from previous rounds, as
well as with staff members of 1) the Department of Energy in
Washington, DC, 2) the North Carolina Department of Environmental
Quality, and 3) the National Association of Regulated Utility
Commissioners (NARUC). Additionally, researchers conducted an in-
terview with the Environment and Energy Affairs Director of Duke
Energy North Carolina to gain the perspective of investor-owned uti-
lities. The purpose of this third round of interviews was to better un-
derstand how those involved with policy making at the federal, state,
and local levels think about energy issues. Like the second round of
interviews, these interviews served as a validity check on the results of
the field work of Study 2. In general, these informants expressed en-
thusiasm for gauging citizen preferences for energy policy outcomes in
different states, as well as respect for the methods used in Study 2.

“Imagine that—consulting citizens about possible energy policies,”
said Heidi VanGenderen with a tinge of irony about the low develop-
ment of citizen involvement in policy making. VanGenderen served as
Director of External Affairs in the Office of Congressional &
Intergovernmental Affairs at the U.S. Department of Energy when in-
terviewed (VanGenderen, 2014).

Similar to Study 1, researchers employed a Hierarchical Bayes ap-
proach to derive the individual estimates of the relative importance of
each of the eight components of a hypothetical energy policy at the
state level using Sawtooth Software's CBC/HB v5.5.2. In this design,
respondents made 12 separate choices among pairs of policy options
(Louviere et al., 2010). Table 5 presents the sample sizes of the data
collection efforts along with the model metrics for the discrete-choice
model for each state. Researchers used the average percent-certainty or
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Table 4
Components and Levels of Energy Policy Used in Study 2.

Energy Policy 121 (2018) 80-91

Component Option 1

Option 2 Option 3

1. Impact policy has on greenhouse-gas (GHG)
emissions

2. Impact policy has on your energy costs

3. Impact policy has on environmental quality
(land, water and air resources) in your state.

4. Impact policy has on traditional energy related
industries (such as coal, oil and natural gas) in

Negatively impacts quality 2%

your state natural gas
5. Impact policy has on job creation in your state  State's unemployment rate goes down
due to expanding new energy technologies 1%

6. Impact policy has on your energy consumption  10% reduction

7. Impact policy has on your state's cost of
implementing energy policy

8. Impact policy has on the amount of renewable
energy used in your state for electricity

implementation

by renewable energy

Increase GHG emissions by 20%
20% increase in my energy costs
Reduces jobs by 10% in traditional

energy industries like coal, oil and

Each state carries full cost for its

By 2025, 25% of electricity generated

No change to GHG emissions Decrease GHG emissions by 20%

No change to my energy costs
No impact on the environment

20% decrease in my energy costs
Positively impacts quality 2%

No Impact on jobs in traditional
energy industries

Increases jobs by 10% in traditional
energy industries like coal, oil and natural
gas

No change in state's unemployment
rate

5% reduction

States in a region share costs for a
state's implementation

No mandatory percent for
electricity generated by renewable

No reduction
Implementation costs shared across all US

generation energy
Table 5 outcomes can be observed in Fig. 4a. However, in Fig. 4b, one can
Sample Sizes and Model Metrics for Study 1 and Study 2. observe that the top three energy-policy outcomes across the states are
n Model p? (tho-squared) either GHG emissions, energy costs or environmental quality. The ex-
ceptions would be Wyoming's third-highest importance for traditional
Study 1 energy jobs, and Nevada's third-highest importance for renewable en-
us 277 0.544 ergy jobs
Study 2 The ir’lterviews conducted during Study 2 helped researchers gauge
KY 179 0.521 VK 8 study P gaug
MA 177 0.521 the face validity of the results and to better understand the hetero-
MN 169 0.513 geneity across the eight states. For example, Massachusetts has rela-
NV 183 0.481 tively high costs for energy and endured harsh winters in 2013 and
leg g: g'ggg 2014. Respondents in Massachusetts gave most importance to the
co 293 0.509 component of energy costs with 20.4 per cent. Overall, Colorado posted
NY 328 0.591 the highest preferences for environmentally-oriented components with

7 state sum 1643 8 state average 0.516

rho-squared (p2) values across all runs to assess the fit of the model and
determined the p? of 0.516 was similar to the respectable fit of 0.544
obtained in Study 1.

When placed in trade-off scenarios for developing future energy
legislation, the respondents in each of eight states gave the most im-
portance to GHG emissions, followed by energy costs, environmental
quality (land, water and air resources), traditional jobs and then re-
newable energy jobs. Fig. 3 depicts these results.

Differences across the states on the importance of the energy-policy
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22.4 per cent for both GHG emissions and environmental quality. These
were the highest of any preferences for any component across the eight
states. North Carolina respondents gave most preference to GHG
emissions, while Minnesotans gave most preference to environmental
quality. Wyoming — a coal state, but with pristine mountain and desert
regions—posted very similar preference across four of the top five
components with renewable energy jobs receiving less importance.
Kentucky is a state with relatively high costs for electricity gen-
eration and depends on coal for much of the electricity generated there.
Kentucky is a coal state and one that faces the forced shutdown of coal-
fired electricity-generating plants if the Clean Power Plan regulations
(EPA 111d) go into effect. On February 9, 2016, the Supreme Court
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Fig. 3. Eight-State Aggregate of Policy Dimension Importances for Study 2.
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Fig. 4. a. Importances of Top-Five Policy Components by State in Study 2, b. States by Importances of Top-Five Policy Components in Study 2.

stayed implementation of the Clean Power Plan pending judicial review Additionally, a rancorous 2014 US Senate election in Kentucky put the

(EPA, 2016). On October 9, 2017, the Trump administration announced coal issue in the foreground of much of the election race eventually won
plans to repeal the Clean Power Plan (Friedman and Plumer, 2017). by Republican Sen. Mitch McConnell. Energy costs were most important
Some states, such as New York and Massachusetts, (as well as some among the eight components of a state energy-policy in Kentucky with
environmental groups) plan to sue the EPA once the repeal is finalized. 23.1%. However, greenhouse gas emissions came in second with
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Fig. 5. Correspondence Map of Differences in Importance of Policy Dimensions by State.

16.1%, followed by land, air and water quality with 14.3%, and then
job creation in the traditional energy sector with 13.7%.

While heterogeneity characterized the results across the eight states,
a pattern persisted across the eight states suggesting that four of the
eight dimensions were major ones. The correspondence map below in
Fig. 5 captures the way the states varied regarding the differences in
importance citizens gave to the different dimensions of energy policy.
(A cross marks the origin of the plot for the map.) For example, Wyo-
ming's respondents gave most importance to job creation in the tradi-
tional energy sector and renewable energy standards (Specifically, the
preference for no mandated renewable energy standards here.). Com-
pared to the rest of the states, respondents in Wyoming were most
concerned with traditional energy jobs, but posted less importance for
energy costs when compared to the other states (likely because energy
costs are relatively inexpensive in Wyoming) (Stewart, 2015). Nevada is
much more concerned about job creation for renewable energy (Likely
because of a recent surge in renewable energy jobs that emerged near
Las Vegas) and is also more focused on the environment (Cardwell and
Ward, 2014). New Yorkers placed a relatively high degree of im-
portance on environmental quality. As can be seen, New York is posi-
tioned high on the vertical axis along with environmental quality. New
York is positioned furthest away from energy costs in the bottom of the
chart. This distant positioning from energy costs represents the lower
importance accorded to energy costs by New Yorkers than what those in
other states accord to energy costs.

In sum, the correspondence map of Fig. 5 offers a perceptual map of
the data in Fig. 4a. The proximities of the points in the perceptual map
of Fig. 5 suggests the similarity or difference of the objects plotted.
Accordingly, Wyoming is positioned with the importance of traditional
energy jobs, Kentucky and Massachusetts with energy costs, Nevada
with renewable energy jobs, and Colorado, Minnesota and North Car-
olina with GHG emissions and environmental quality.

Key findings from Study 2 follow. First, across the eight states of
Kentucky, Massachusetts, Minnesota, Nevada, Wyoming, North
Carolina, Colorado and New York there were notable differences on the
importance placed on the outcomes likely resulting from different en-
ergy policies. Second, despite notable differences across the eight states,
the trade-off approach discloses a general pattern of agreement about
the top three energy policies. Researchers identified three preferred
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policies among possible state-level energy policies: 1) GHG emissions,
2) energy costs, and 3) environmental quality. Notably, two of these
three were environmentally-related.

5.3. Assessment of risk-aversion towards changes in components of energy
policies

Discrete—choice analysis derives part-worth utilities for each level of
each component. As in conjoint analysis, the relative importance for a
component can be computed by taking the range of the part-worth
utilities for the levels of a component and dividing this range by the
sum of all the ranges of the components in the study. The resulting
fraction represents the percentage of importance accounted for by the
focal component.

In order to derive the percentage loss or gain in support for a
component, researchers multiplied these part-worth values by codes
developed to reflect the degree of support for a policy in which the level
of a component appeared. After each of the twelve choice tasks in the
study, respondents were asked “For the policy option you preferred in
this task, do you support the policy, support with concerns, or not
support the policy?” Researchers then coded respondents’ answer to
this question by assigning a code of 1 to answers reflecting support, .7
to answers reflecting support with concerns, and a 0 to answers re-
flecting no support. For those policy options not chosen, researchers
assigned a 0 to support, .3 to support with concerns, and a 1 to no
support. Researchers multiplied each respondent's part-worth utility for
the levels of a component by the corresponding code in order to gauge
the combined importance/support of the components. This combined
importance/support was then used to conduct senstitivity analysis for
changes in support when levels of the components were changed one at
a time.

In order to conduct senstitivity analysis, the relative importances of
each component were set to reflect the status quo level for the com-
ponent or to reflect the level representing “no change”. With these le-
vels set, researchers computed the baseline percentage supporting such
a status quo or no change stance across the components of the energy
policy. Then, the impact of changes to support for changes in compo-
nents of policies could be assessed by using the importance/support
terms previously derived.
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Fig. 6. Impact of Component Changes (Adverse and Positive) from Baseline of
Support for No Change in Policy - 8 States.

Fig. 6 represents the impact of component changes (adverse and
positive) from a baseline of support for no change in policy across the
eight states. The numbers in percentages to the left of the center line
represent the difference in support between the most-adverse level for
the corresponding component and the level of “no change”. The num-
bers in percentages to the right of the center line represent the differ-
ence between the most positive level and no change. For example, 47.3
per cent of the combined samples across the eight states support a
policy slate of “no changes”. From this baseline, researchers conducted
sensitivity analysis to estimate that going from no change in greenhouse
gas emissions as an outcome for the comprehensive policy to one in
which there was an outcome of a 20% increase in GHGs would result in
a 16.3% reduction in support for the comprehensive policy (Changing
support for the comprehensive policy from 47.3 per cent to 31.0 per
cent.) Conversely, keeping the levels of the other components in the
comprehensive policy the same, but having an outcome of a 20% de-
crease in GHGs would result in an increase of 5.9 per cent (Changing
support for the comprehensive policy from 47.3 per cent to 53.2 per
cent.).

The value of this sensitivity analysis for elected officials, and their
staff members can be seen in Fig. 7 which depicts the results for an
individual state (here, North Carolina) by political party affiliation. The
upper-left chart depicts the overall sample in the state and the corre-
sponding sensitivity analysis for making unfavorably regarded changes
(to the left of the center line) or favorably regarded changes (to the
right of the center line) in the components of GHG emissions, of energy
costs, or of environmental quality. As can be seen, the unfavorably

Total — 60% support no change Loss Gain
Impact on GHG Emissions J | 5.3%
Impact on Energy Costs 4.5%
Impact on the environment 6.4%
Republicans — 66% support no change Loss Gain
Impact on GHG Emissions 2.9%
Impact on Energy Costs 5.5%
Impact on the environment -14.1% 3.4%
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regarded changes have around a three times greater impact in terms of
loss of support when compared to the favorably regarded changes in
terms of gain in support. This general pattern is consistent across the
sub-groups of Fig. 7 (Democrats in the upper right, Republicans in the
lower-left, and Independents in the lower-right.)

The implications of Fig. 7 to elected officials, in particular, is being
able to better gauge the changes in the citizenry's support for outcomes
of policy changes that could be made. If adverse changes have to be
made, the cost in loss of public support can be understood. Likewise, if
positive changes could be made, the uptick in public support can also be
understood. Overall, Figs. 6 and 7 capture the risk-averse posture of the
respondents in Study 2 regarding changes to energy policy.

Using a conjoint/trade-off approach and modeling citizen support
can provide policy makers direct measures of support for future energy
policies. As became evident in the assessment of risk aversion for policy
changes in Study 2, the possible negative outcomes associated with a
policy have much more impact on the level of support than do the
positives—about two to three times as much impact. This mirrors
Prospect Theory which asserts that losses loom larger than gains for
most persons (Kahneman and Tversky, 1979).

The important concept of Prospect Theory is depicted in Fig. 8.
Here, the same size of loss (the left side of the horizontal axis) when
compared to the same size of gain (the right side of the horizontal axis)
registers a much larger negative value (on the vertical axis) than what
the corresponding gain registers (on the vertical axis). This captures the
pronounced risk aversion individuals manifest in a variety of choice
situations—and importantly, how individuals responded to the prospect
of taking a negative outcome for a component of an energy policy.
Policy makers would be wise to be mindful of the impact of the negative
outcomes associated with various components of an energy policy and
at the same time highlight the likely positive outcomes in their com-
munications about a possible energy policy.

6. Discussion

Importantly, a functional methodology was identified in these two
studies for obtaining citizen preferences among energy policy out-
comes. Evidence for this can be seen in the respectable rho-squared
statistics for the models, as well as the positive assessments given in
interviews with expert informants throughout the study.

The two studies addressed three research questions and developed
answers for each. First, environmental components of energy policy
consistently placed in the top-four most-important components across
Studies 1 and 2. Second, there was only a small effect for political-party
affiliation in Study 1 suggesting the potential for policy makers to find

Democrats— 59% support no change Loss Gain

. —

Impact on GHG Emissions 5.5%
Impact on Energy Costs 4.1%

Impact on the environment 6.9%

Independents— 57% support no change Loss Gain
| A
[ |
Impact on GHG Emissions -16.6% 6.2%
Impact on Energy Costs 8.7%

Impact on the environment 4.4%

Fig. 7. Impact of Component Changes for North Carolina and for Political-Party Affiliation Groups in the State.
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Fig. 8. Loss Aversion as Depicted in Prospect Theory.

common ground. Third, respondents across all states in Study 2 mani-
fested risk aversion for obtaining a negative outcome of an energy
policy component. This aligns with Prospect Theory's assertion that
losses loom larger than gains for humans.

As Gaski (2013, p. 12) notes, the idealized public interest “is never
quite handed down from the heavens on tablets of stone”. Despite the
challenges of determining whether the public interest would imply
government intervention or a non-intervention to allow markets to fully
function, the need for better understanding citizen perspectives in
policy making remains an important—although a frequently missing
ingredient in effective policy making.

The findings of this study point to the potential for a more fully-
developed approach to using citizen inputs in energy policy-making.
This is very much in the Jeffersonian tradition of public administration
where citizens inform public administrators about their preferences in
policy formation (Kettl, 2000). The results also point to a timely op-
portunity for bolstering a dialogue between policy makers at all levels
and the public about the development of new energy policies that
would protect the environment, address job creation, and contain costs
for energy.

In recent years, federal energy policy development has taken a path
in which few pieces of legislation are enacted, because of a highly po-
larized environment in Congress. The last major energy law came in
2007 and since then, the US has moved out of energy security fears to
becoming the world's leading producer of oil and gas (Davenport,
2016). Meanwhile, the President and the executive branch of the fed-
eral government have relied on regulatory initiatives by the Environ-
mental Protection Agency to address climate change issues, such as the
Clean Power Plan which is now in dispute.

The results of the national survey featured in Study 1 suggest that
there is more commonality among citizens regarding energy policy than
what might be suggested by a media with a 24-hour news cycle and
need for drama to drive ratings. This could be seen in the pattern of
identical rankings for the importance of the components across the sub-
groups representing Democrats, Republicans and Independents. Study 2
(which focused on eight states where energy policies are actively dis-
cussed in public forums) echoed this finding of Study 1. Here, across all
political-party affiliation sub-groups, the pattern of risk aversion to
negative outcomes of changing individual components of an energy
policy dominated the gains in support that might accrue to positive
outcomes of changing the same components of energy policy. In this
way, the effect of citizenship—or caring about the common good—-
appeared to eclipse the effect of political orientation.

Developing comprehensive energy policy is enormously challenging
because energy policies must be compatible with other policies for
economic growth, national security and environmental stewardship
(Anderson, 2015). The trade-off decisions required of respondents in
the study reflect the multi-policy synchronization needed in today's
complex policy making realm.

Traditional energy-policy research focuses on simply measuring
support for current policies. Often, the public is greatly influenced by
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media sound-bites and political discourse leading to findings that can
change almost weekly. Using a choice-based conjoint or discrete-choice
modeling approach puts respondents in a series of trade-off decisions
that allow researchers to derive citizens’ underlying value for current
and possible energy policies that might be enacted at the state and/or
federal level.

In the meantime, some states have been successfully developing and
implementing effective energy policy. Results from this study highlight
the unique differences in the receptiveness to different components of
energy policy across the eight states of Study 2. For example, Wyoming
is most concerned with traditional energy jobs, but less so for energy
costs. Nevada is much more concerned about job creation for renewable
energy and is also more focused on the environment. Kentucky is most
concerned about energy costs, followed by Massachusetts. Colorado,
Minnesota, North Carolina and New York give most importance to
protecting the environment.

Despite differences across the states, results of this research suggest
there is likely more agreement than previously thought. For example,
while there were differences in importance for energy policies across
political affiliations in Study 1, the rank ordering of the components in
each political party were the same. The key implication here is that
while small differences do exist for citizens identifying with differing
political perspectives, the overall pattern of which policies are im-
portant and which are least important is striking.

7. Limitations and future research

Not all possible energy policies could be included in this study.
Others such as net metering policies in states and interconnection
standards that would allow for decentralized electricity generation
through small-scale generation are popular state-level energy policy
instruments (Carley and Browne, 2013). For manageability, the scope
of the study had to be narrowed to eight dimensions of energy policy
(the “components” in Tables 2, 5). In order to obtain meaningful re-
sults, only two to three levels for each of these dimensions could be
included in the field study. However, the research did represent a well-
designed and well-executed discrete-choice study. Notably, the results
had a high degree of face validity as states with relatively high costs for
energy, such as Kentucky and Massachusetts, gave most importance to
energy costs.

Policy making at the state level will matter much in the coming
years. In 2013, the Edison Electric Institute, the utilities trade organi-
zation, published a report that became famous for its candor in asses-
sing the threat to utilities from distributed energy generation (Kind,
2013). As more homes mount solar panels, the utilities’ costs must be
absorbed by a smaller group of customers. The result of this would be
increasing utility bills—which would lead to more consumers mounting
solar panels. In late December 2015, the Nevada Public Utilities Com-
mission announced a retroactive rate change so large that it threatens
the rooftop solar market there and in this way the state government in
Nevada took the side of the utilities in this case (Leslie, 2016). By
comparison in April 2014, New York's Public Service Commission
began a process that would change utilities from monopolies of elec-
tricity generation within designated territories to electricity distributors
that rely more and more on renewable energy provided by many pro-
viders.

Because of Study 2's focus on multiple states, the need to better
understand policy diffusion across states becomes important. It is now
timely to develop theoretical perspectives to better explain why some
states take more aggressive approaches in pursuing new energy po-
licies, while others do not. Accordingly, attractive states from which to
obtain data in the next round of research would be states that have
pursued the most aggressive approach in developing new energy poli-
cies—such as California. An update on citizens’ preferences in a state
that has chosen energy policies to apparently thwart rooftop solar, such
as Nevada, would be in order now, as well.
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8. Conclusions and implications

This study offers not only insights into citizen valuation of energy
policy outcomes at the national level in study 1, but also at the state
level in study 2. Importantly, this study also offers researchers an ap-
proach for conducting similar research to inform policymaking in the
future at all levels—city, state and federal.

At the city level, congestion pricing—a toll on drivers that enter the
center of the city during peak hours—can offer cities a way to accom-
plish many goals at once (Eliasson, 2017). For example, traffic can be
reduced, and use of mass transit can be increased (and with it, green-
house gas emissions can be reduced along with particulate matter put
into the air by automobiles). The toll also generates funding for mass
transit and other improvements in cities (Bloomberg and Pope, 2017, p.
29). In the future, researchers could include such proposed congestion
pricing to city-dwellers for the purpose of better understanding how
such congestion pricing is valued in a set of possible energy policies.
Some of these other energy policies might include 1) improving city air
quality, 2) introducing pedestrian zones downtown, 3) offering in-
centives for rooftop gardens with trees, or 4) initiating mandates for
painting the roofs of apartments and commercial buildings white in
order to reduce the need for air conditioning of buildings that absorb
heat with roofs of darker colors.

Former Colorado Governor Bill Ritter sees the real leadership for
energy policy at the state and local levels now, because most of the
skirmishes over energy policies occur at these levels in the current
period of legislative gridlock of Washington, DC (Ritter, 2016, p. 193).
For example, the three largest sources of greenhouse gas emissions are
1) buildings, 2) transportation systems, and 3) power plants. State and
local governments regulate or influence these.

As can be seen across eight states in study 2, researchers of this
study successfully engaged citizens of these states about complex en-
ergy policy issues related to these. In the future, similar studies could be
designed and fielded that address other issues relevant for states, such
as 1) the subsidies offered for renewable energy adoption, 2) the
mandate of solar panels for new building construction, 3) the rates for
feed-in tariffs offered to those with renewable energy generation
equipment, and 4) the regulation of oil and gas production in the state.
In sum, the methodology offered to researchers from this study could
prove to be transformative for the debate and development of energy
policies at the state and local levels.

Looking further into the future, the need for innovative energy
policy will become more pronounced as improved electric vehicles
(EVs) arrive in the marketplace (Schwieter and Flaherty, 2015). Joint
commitments by multiple stakeholders to invest in new types of energy
infrastructure for these EVs will be needed (Press and Arnould, 2009).
Accordingly, energy policymaking will need to keep pace with changes
in energy markets as distributed energy generation begins accounting
for more of the energy consumed in communities.

With the methodologies presented in this study, policy researchers
can better identify the common ground among stakeholders in the
changing energy markets of the future. The study disclosed a surprising
degree of agreement among citizens regarding preferences among en-
ergy policies that would reduce environmental harm while lowering
energy costs. Because many citizens manifest a pronounced risk-aver-
sion toward outcomes of energy policies they perceive to be negative,
well-grounded research methods of citizen preferences will increase in
importance for policymaking at all levels.
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