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In this study, we develop a novel measure of compensatory control to better understand

how Compensatory Control Theory (CCT) impacts perceptions of government

involvement in an environmental issue: the storage of spent nuclear fuel. Using a national

survey, this study examines public opinion on nuclear waste storage, its risks, and

potential forms of oversight, by creating four proxy measures of compensatory control.

Those measures are used in a regression analysis to understand levels of participation

and intervention in the siting of nuclear waste storage facilities. Results indicate mixed

support for the measures and a clear connection to policy choices.
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INTRODUCTION

Public policy decisions in highly technical and esoteric domains, such as energy policy, offer a
challenge from a public opinion perspective. Individual citizens may be less informed about these
issues than other key stakeholders and decision makers. As a result, citizens may be excluded
from or marginalized during a mostly technocratic policy making process (Fiorino, 1990; Kinsella,
2004; Kelshaw and Gastil, 2007). A notable exception to this participation problem is with some
environmental issues, which can help mobilize large groups of citizens within the public sphere
and may galvanize support or opposition to policy choices over time (Fiorino, 1990; Nisbet and
Myers, 2007; Jenkins-Smith et al., 2011). However, environmental issues sometimes involve highly
technical and esoteric subjects that are politically divisive but challenging for citizens to understand.
The issue of nuclear power—and the attending topic of nuclear waste storage—is both a technical
domain that is typically low on the public agenda but also an environmental domain that has seen
occasional public scrutiny and generated deep opposition among committed stakeholders (Taylor
et al., 2007; Jenkins-Smith et al., 2011). As the US continues to grapple with the problem of long-
term storage of spent nuclear fuel and nuclear waste, as well as how to involve citizens in solving
this problem (Blue Ribbon Commission, 2012; Trousset et al., 2015), questions remain about the
factors that affect public views of nuclear power and waste storage. In this article, we set out to
learn how perceptions of individual control apply in the public policy context of nuclear power and
waste storage using a national survey on energy and environmental issues in the US. Our research
suggests that Compensatory Control Theory (CCT), a theory from social psychology focused on
individual need for control over external events (Kay et al., 2009), can help us better understand the
basis for attitudes on control for environmental policy options and support for different processes
of citizen-centered decision making on those policy choices.
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Feelings about nuclear energy have waxed and waned over
the years as security risks, energy costs, and other factors
have altered perceptions and attitudes about nuclear energy
(Deutch et al., 2009). Some events decreased support for
nuclear energy, such as the debate over Yucca Mountain
and its use as a long-term nuclear storage waste facility.
Negative attention on the site caused defunding of the project
in 2010 (Rechard et al., 2014). Compounding that lack of
support for nuclear energy was the Fukushima Daiichi nuclear
disaster in 2011, when an offshore earthquake triggered a
tsunami and caused damage to a nuclear reactor resulting
in a meltdown of three of the reactors on site (Bird et al.,
2014). The potential for disaster created trepidation and
halted the trend of support for nuclear energy prior to these
events. In the aftermath of these developments, the Blue
Ribbon Commission on America’s Nuclear Future argued for
greater citizen involvement in siting nuclear waste facilities
(Blue Ribbon Commission, 2012). However, government
support for citizen involvement in siting seems to have
declined under the Trump administration, as evidenced by
a Department of Energy website about consent-based siting
of facilities being taken down (Department of Energy,
2019). The administration has also proposed restarting
the Yucca Mountain project in recent budget proposals
(Associated Press, 2019).

Much of the research surrounding public opinion on nuclear
energy and waste has focused on risk perceptions (Fahlquist
and Roeser, 2014). Though public opinion on policy is certainly
shaped by perceptions of risk, there are other factors that impact
a person’s opinion on a policy topic—for example, efficacy,
credibility, and previous exposure to the issue. We set out to
extend the study of public opinion on nuclear issues to include
control through the lens of CCT, with two aims: First, we set out
to test possible proxy measures for the components of internal
and external control that characterize CCT, which is typically
measured in an experimental context (Kay et al., 2008, 2010;
Shepherd et al., 2011). Second, we use these proxy measures in
an applied policy setting to try to understand the ways that CCT
might predict an individual’s support of policy-making processes
about nuclear waste storage led by experts and citizens. We use a
large national data set from 2014 that focuses on nuclear energy
use and storage that is described in greater detail in the methods
section below. Using an existing large data set allows for the use
of a large number of participants but forces the use of proxy
measures to understand internal and external control. Given the
exploratory nature of this measure using a proxy to help identify
key components seems fruitful.

Questions about policy making procedure and outcomes
are influenced on varying levels by public support. Some
research indicates that technical topics are often overlooked by
citizen involvement. However, environmental decision making
is often much more closely examined by citizens and generates
much more citizen involvement (Dryzek and Pickering, 2017).
Examining an issue like nuclear waste storage offers a great
opportunity to see a combination of these two issues, given
the technical and environmental nature of the topics of nuclear
energy and waste storage. An individual’s propensity to get

involved in the policy process is important to develop public
support and legitimacy (Cohen, 1997) and to find better solutions
(Gastil, 2000). In addition, the deliberative turn in public
engagement in recent years has resulted in the more widespread
use of citizen-oriented policy processes in a range of contexts
and on many different issues (Leighninger, 2012), particularly
those involving environmental problems and issues of land
use (Einsiedel and Eastlick, 2000; Daniels and Walker, 2001;
Sprain and Reinig, 2018). Though scholars have noted the
many deliberative deficiencies of public engagement processes
on nuclear issues (Hamilton, 2007; Endres, 2009a,b; Kinsella
et al., 2015), relatively few robust deliberative processes have
been established to involve citizens in decision-making on
nuclear wastemanagement (Hamilton, 2004;Maxwell et al., 2004;
Carson, 2017). As a result, there is still much to learn about public
support for using deliberative forums in this area, which seems to
have some public support (Trousset et al., 2015).

This study uses several items from across a survey to establish
proxy measures of compensatory control. Typical applications
of compensatory control have focused on experimental studies
with message variables that create changes in beliefs about
personal (internal) and global (external) levels of control (Kay
et al., 2008). This study reverses the process by compiling items
that serve as proxies for control as a first step to establishing
more comprehensive measures. Our analysis shows that these
measures are associated with the amount of oversight preferred
by individuals and the likelihood of their active participation with
the policy process related to nuclear storage facilities. In addition,
the measures are related to a person’s overall support for citizen
deliberative forums.

LITERATURE REVIEW

Compensatory Control Theory
It is not surprising that people prefer a sense of order of the
world around them with predictable relationships. This is not
only the practical necessity of everyday cause and effect but
also making sense of larger more ambiguous events. However,
individuals may differ in their perceived need for order in their
world. System justification theory describes an individual’s need
to feel order and predictability to have a sense of control, even at a
cost, without which they slip into negative emotional states (Kay
et al., 2008). Cases of racism, abusive relationships, and other
oppressive hierarchies have been explained as a need to maintain
a predictable order to the world (Laurin et al., 2008). Under the
umbrella of system justification theory is Compensatory Control
Theory, which identifies the cognitive process in which people
use either individual action to control chaos or surrender to a
higher controlling entity. The theory has often been examined
in experimental settings where belief in a particular entity
has been temporarily diminished (i.e., manipulated) to create
changes in individual action or higher entity action. For example,
participants are sometimes asked to remember a time in their
life where events unfolded, and they had no control over the
outcome (e.g., car accidents and weather events). The event recall
can lead to a temporary decrease in individual-level control but
participants may compensate with an increase in global control

Frontiers in Communication | www.frontiersin.org 2 June 2019 | Volume 4 | Article 27

https://www.frontiersin.org/journals/communication
https://www.frontiersin.org
https://www.frontiersin.org/journals/communication#articles


Anderson and Reedy Compensatory Control and Nuclear Policy

even on new unrelated tasks. There has been little work to identify
if individuals might have a stable level of individual or entity
control since it is typically only examined under manipulation.

The nuances of CCT help explain the ways in which
individuals might have a more stable perception of the world
than the threats provided in other research. While potentially
susceptible to threats, individuals might have more stable
conceptions that relate to perceptions of hierarchy or other
world views. One of the first experiments involving CCT used
an individual’s reliance on a controlling god to provide order
in situations where their perceptions of personal control had
been decreased (Laurin et al., 2008). Perceptions of personal
control were manipulated using messages that emphasized
personal action, such as being able to call 9-1-1, or diminished,
such as the police randomly arriving to help with the threat.
Laurin et al. (2008) found support for the idea, “that when
personal control was threatened during an anxiety-provoking
visualization procedure, increased levels of self-reported anxiety
were associated with increased subsequent beliefs in the
likelihood of the existence of a controlling God” (p. 1561). Under
threat, people feel a need to make sense of the world. When an
individual perceives low levels of personal control, the individual
is motivated to create a sense of order and often establishes
support in larger external structures such as a controlling god.

People also rely on other external structures to provide
feelings of order. For instance, researchers examined perceptions
of climate change and an individual’s motivation to find personal
or external control through four different experiments (Shepherd
et al., 2011). Their first experiment revealed that news articles
that question scientific progress created anxiety compared with
articles that affirmed scientific progress—in this case, technology
and the scientific community served as an external force that
provides external control and understanding of the world.
Two other experiments showed that environmentally friendly
behaviors such as recycling can be used to establish personal
control and provide feelings of order. In their last experiment
in the study, they found that when individuals receive messages
that support scientific and technological progress, they are less
likely to engage in environmentally friendly behaviors, which
are a form of personal control. In addition, the converse is
also supported: messages that indicate slow scientific progress
increase participants’ behavioral intention of recycling. This
study reveals both that alternate external forces are used by
individuals and that there is an inverse relationship between
personal and external control.

The use of the government as a form of external control
also comes with some interesting intersections with this current
research. Often government is seen as an external force with
little direct interaction from individuals to make changes in
government (Kay et al., 2010). Participatory decision-making
bodies—such as juries, deliberative panels, public comment
periods, or any other type of individual opportunity to
take part in governmental decisions—are examples of citizen-
driven government, giving someone the opportunity to directly
influence government. The survey being used in this study asked
participants their support for different kinds of government or
industry oversight providing an opportunity for both a view as

an external power as well as some level of personal control.
This type of deliberative civic engagement has become more
and more common in policy making (Delli Carpini et al., 2004;
Leighninger, 2012), and a notable citizen engagement process on
nuclear waste management seemed to succeed in part by giving
citizens a measure of control in the outcome (Hamilton, 2004).
As such, it bears asking how people with varying levels of internal
and external control view such decision-making processes.

Scholarship in CCT has noted that threats to personal
control can contribute to attitudes like a decreased resistance
to government change, increased support for citizen-driven
decision making, and increased faith in a government’s ability to
resolve an issue (Kay et al., 2008; Sullivan et al., 2010). Some work
also supports the idea that perceptions of decreased personal
control increases support for government control (Kay et al.,
2008). Threats to personal control lead to increased faith in the
governmental system, unless the political system is portrayed
as unstable and unable to effectively ensure order (Sullivan
et al., 2010). Government can be used as an external power but
only when it is deemed competent to resolve issues. All of this
work has conceptualized the government as an entity outside of
personal influence and decision making, a place where a higher
power makes a decision without the individuals being forced into
making any choices or actions on their own.

Public Deliberation on Policy Issues
If traditional government processes are typically seen as
external to individual citizens, deliberation presents government
decision-making processes as a person’s opportunity to interact
directly with government and help influence public policy more
directly. Deliberative public engagement is a process by which
people spend time analyzing and discussing a public issue
and reaching some kind of decision (Burkhalter et al., 2002).
The most common form of deliberation in most democratic
nations is the jury in a criminal or civil case (Hickerson and
Gastil, 2008), but the deliberative democracy movement in recent
decades has led to the rise of deliberative formats being used
for public decisions in many contexts and levels of government
(Nabatchi et al., 2012).

It takes careful planning and successful moderation in order
to ensure that effective deliberation takes place. Several criteria
have been used in order to ensure that a deliberative process is
actually deliberation (Knobloch et al., 2013). Like any group of
individuals, small changes to important aspects of the group can
have a huge impact on the functioning of the group. Participation
in the group is a key element, making deliberation an individual
act of control over the environment instead of an external
control. Rather than leaving the group to make decisions, any
given person must engage themselves to make change.

There has been an increase in calls for citizen participation
mostly seen through a myriad of grass roots movements such
as the Tea Party, recent debates about compulsory voting, and
campaigns having increased participation (Agarwal et al., 2014).
Though government is often seen as an external source of control,
it is possible to conceive of government as a sum of the citizens
it is meant to represent. Deliberation has been only one tool
that been used in order to increase citizen participation in
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government (Gastil et al., 2014). The opportunity for individuals
to be able to participate in a deliberative event also has some
long-term outcomes that include increased participation (Gastil
et al., 2014). For the purpose of this study, deliberation and
those individuals who support it may be a reflection of their
outlook on government and their willingness and ability to make
a governmental decision.

There is some work that describes the mindset required
for deliberation to be successful. In many cases, deliberative
processes begin with an orientation to this kind of forum and an
explanation of the process as being open to multiple perspectives
(Knobloch et al., 2013). Participants also have been known to
refer to themselves as a collective and representation of the area
they are helping make a decision for Fishkin et al. (2000). Being
part of a deliberative panel changes the mindset of individuals
involved, though support for deliberative processes have been
mixed (Mutz, 2006). Perception of deliberation is complicated:
some favor its use, but others do not. Perhaps understanding
more about the people involved can impact how a person views
the process of deliberation.

Policy making in the domain of nuclear power and waste
storage has tended toward technical and expert decisions,
sometimes leading to strong public backlash (Blue Ribbon
Commission, 2012) and the marginalization of affected
communities like Native American tribes (Endres, 2009b, 2012).
Nuclear communication scholarship has examined the many
deliberative shortcomings of decision-making processes on
nuclear facility siting, which often feature limited opportunities
for public involvement and deep divisions between citizens and
policymakers (Hamilton, 2007; Kinsella et al., 2015). Deliberative
forms of engagement have increasingly been applied in the area
of nuclear waste and facility siting in recent years in the US and
other nations (Hamilton, 2004; Maxwell et al., 2004; Carson,
2017). Citizens in areas affected by nuclear waste seem to want
robust opportunities to participate in policy making, despite
the limitations in their actual opportunities to participate and a
perception among some elites that they may be unqualified to
do so (Hamilton, 2004; Kinsella et al., 2015). Citizen backlash
and activism against less responsive processes have helped force
greater government transparency and stronger inclusion in
nuclear policy (Hamilton, 2007). Scholars have also noted the
potential for citizens to meaningfully participate in deliberative
nuclear policy governance through purposeful use of experts
and thoughtful process design (Kinsella, 2004; Endres, 2009a).
In addition, US government experts have expressed support for
having communities consent to waste facility siting through a
process of public engagement (Blue Ribbon Commission, 2012),
though government interest in such approaches seems to have
waned since the change in the presidential administration (see
e.g., Department of Energy, 2019, as noted above). Though
research on public engagement on nuclear storage has shown
broad support for citizen involvement in decision making
(Trousset et al., 2015), there is much more to learn about the
nature of that support.

Hypotheses
Compensatory control theory is often explained as an inverse
relationship between internal control through personal action

and external control through some other power. External powers
that have been examined include religion, government, or
superstition. These external forces can be exchanged between
one another: In one situation a religious icon may be handling
your exam grade but on the basketball court a four-leaf clover
may manage your skills. If the issue is not being managed
externally, a person may engage in certain behaviors in order
to establish a sense of control. Often superstitious behaviors
are explained as a way in which an individual is taking some
personal control over the world when external forces have failed.
Most research examining manipulations has taken place with
experimental manipulations but by creating a proxy measure for
personal control using existing data it seems possible to test a new
range of questions. Of particular interest is how levels of personal
control might impact a person’s trust and willingness to engage
in deliberation or other communication processes. Part of that
willingness is based in a fundamental trust of the mechanisms of
action to accomplish something.

According to Kay et al. (2008), individuals who are low
in personal control put extensive power into external sources.
The inverse relationship between personal and external control
is used by individuals to give order to the world. As such,
individuals who perceive having low levels of personal control
will surrender personal agency to a larger external power,
and often defend this particular world view. In the case of
giving control to larger governmental bodies, individuals will
defend the fact that government is an effective decision-making
organization. As such we hypothesize that:

H1: Individuals with higher levels of perceived external control
will be less likely to want to participate in a governmental
decision on nuclear waste facility siting.

When individuals feel that they have to take control of their own
lives rather than waiting for the government to make a decision
they are more likely to want to be involved in that process in
order to exert that personal control over the decision. When
large governmental bodies make decisions, people are placing
the level of control in an external force, but CCT explains that
in the inverse people will want to engage in behaviors in order
to control those outcomes themselves and give them a sense
of personal control. A deliberative forum is only one example
of how individuals would want to be in control of a decision-
making process.

H2: Individuals with higher levels of perceived external
control will be more likely to support expert decision-making
panels over citizen decision-making panels on nuclear waste
facility siting.

Other research has supported the notion that individuals must
justify their use of one form or control over another in order
for it to be most effective (Kay et al., 2009; Rutjens et al.,
2010). That justification often manifests as faith that god exists,
or that government is effective. If individuals do not think
that government is effective then they have less support for
its outcomes. Other studies have used measures of government
benevolence that solely measured corruption and have found
strong results across several countries (Kay et al., 2008). Low
personal control only correlates with government external
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control (instead of religious control, or some other external
control) when there is faith that the government is capable of
making outcomes possible for the individual. We would expect
that individuals with high levels of perceived personal control will
be motivated to act on that personal agency and thus be more
involved in the process of making decisions. One way in which
to do this is to contact policy makers who have control over the
decision-making process. The more individuals who have that
power, the more personal control and contact a single individual
could have on the decision-making process.

H3: Individuals with higher levels of perceived external
control will be less likely to support more policy makers
having veto power in the placement of interim nuclear waste
storage facilities.

METHODS

The Energy and Environment Survey (EE) has been a long-
term collaboration between the Center for Risk and Crisis
Management and Center for Energy, Security, and Society at
the University of Oklahoma and Sandia National Laboratories
to track the attitudes and beliefs of American citizens about
nuclear energy and nuclear waste storage. While the EE survey
has been administered for many years, this study utilizes the data
collected in 2014. The survey included several questions related
to interim storage facilities, one proposed method for dealing
with spent nuclear fuel until a long-term repository is devised and
constructed (Blue Ribbon Commission, 2012).

Participants were recruited through a paid research service,
Survey Sampling Inc., which has a database of more than six
million research respondents plus millions of others through
partnered firms across 54 countries. The EE survey was
distributed in the US using quota sampling to carefully match
the 2013 Census for age, gender, ethnicity, religion, and region
to best represent the United States population as a whole. The
survey was conducted in accordance with a protocol approved by
the Institutional Review Board at the University of Oklahoma.

The EE survey was completed by 1,610 adults through online
distribution over two days in late June 2014. Survey respondents
had roughly equal gender distribution (45.4% men and 54.6%
women). Generational age distribution matched closely to US
demographics for people 18 and older, with those aged 18-29
making up 11.7% of the EE survey respondents (21.8% U.S.
Census), 30-49 making up 29.5% (34.2% U.S. Census), and
50 or older making up 58.9% (44.0% U.S. Census). Ethnicity
distribution of the survey also matched Census data within
1.5%. Regions of the United States were divided into four
areas: Northeast, Midwest, South, and West, with the survey
matching the Census within 0.2%. Overall the sample was
balanced carefully to match the national census to offer a strong
representation of the diversity of attitudes and beliefs in the
United States.

Measures
Previous CCT research does not utilize manipulation checks
and relies almost entirely on outcome measures with attitude or

behavioral implications beyond the scope of the manipulation
itself. For example, reading about the pace of technological
development impacts intended recycling behavior (Meijers and
Rutjens, 2014). This article is an attempt to use a large data set
to reverse engineer some of the contours of control from CCT.
This method makes use of a large diverse data set to gain strong
statistical power from an adult population and can only provide a
partial understanding of compensatory control. Qiu et al. (2018)
note that questions of validity are a problem when using large
second-hand data. These issues can be caused by increased error
in collection, over confidence in automated tools, and reliance on
unsupported proxy measures. The primary concern in this study
is the use of proxy measures as we feel the error is limited in this
professionally collected sample and we use no automated analysis
tools like computational sentiment analysis. Each of the CCT
proxy measures found in our data set has grounding in previous
work from other researchers using CCT, lending validity to the
measure, but given that the analysis uses second-hand data it is
not perfectly capturing the construct.

Dependent Measures

This study utilizes three dependent measures based on behavioral
opportunities to increase participation in a consent-based
siting process. Behavioral based measures, particularly within
government perception domains, have been used in CCT
research before (see Kay et al., 2008, 2010; Mirisola et al.,
2014). The first measure focuses on direct political participation,
and is an average of six questions on a person’s self-
reported likelihood to engage in different types of public
support, opposition, and decision-making for nuclear waste
storage facilities. These questions were all behavioral items
based on standard measures of political participation but
altered for this context; they included attending informational
meetings, speaking at meetings, using social media, writing to
key stakeholders, and participating in a forum on the issue
(Cronbach’s alpha= 0.845).

An additional measure of internal and external control was
created from five items about a person’s support for using citizen-
based decision making versus expert-based decision making on a
range of issues. The questions were averaged into a single scale
(Cronbach’s alpha = 0.723). Though this scale did not directly
measure a person’s likelihood to engage in the decision-making
process, it provides a rough estimation of support for decision
making at a level closer to themselves compared with more
external technical experts. Participants who score low on the
measure should be more in favor of the external control of an
expert board over the internal control of a citizen-based panel in
which they would be more likely to participate or be represented.

Our third and final dependent measure to assess control is an
additive scale created from a series of 12 questions about what
entities should be able to veto a project involving nuclear waste
storage. These questions simply asked participants who should
be able to veto the construction of a spent nuclear fuel interim
storage facility in a community, with many options ranging
from governmental offices and organizations to interested non-
governmental organizations. A sum of all the vetoes was used
to capture the number or people or organizations an individual
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would want to have control over this issue (Range = 0–12, M
= 5.56, SD = 3.15). We assume that internal control would
increase as the number of veto parties increase because of the
corresponding increase in intervention points where influence
might change the process. External control is represented at lower
scores because of the trust given to external systems without
intervention points for the individual.

Independent Measures

To create the proxy measure for CCT, every item that mentioned
control or organizational support/opposition was included in
a factor analysis. These items were scrutinized for underlying
patterns via factor analytic procedures with an oblimin rotation.
Items were removed from the analysis in an iterative process with
the lowest loading item removed, the analysis recalculated, and
the process repeated until all items loaded on to only a single
factor with a loading above 35; see Table 1 for factor analysis
factor loadings. After several rounds of removal, four factors
with satisfactory loadings were identified and reliabilities were
measured: trust (scale alpha= 0.931), risk (0.929), environmental
concern (0.824), and national stability (0.805). It is important
to note all of these items involved governmental or non-
governmental organizations and their ability to handle a myriad
of issues but focused heavily on the regulation of nuclear
waste storage.

The first factor of trust has been examined as a component
of a compensatory mechanism, specifically when examining
institutions (Shockley and Shepherd, 2016). Personal control
and institutional trust have an inverse relationship, we should
expect that as trust increases individuals will be less interested
in direct control over decisions. The second factor we have
named risk. Risk references a person’s willingness to tolerate
the threat of a potential negative outcome. That threat serves
to disrupt the order of a person’s experience, an act requiring
compensation from the larger umbrella of system justification
theory and the specific action of managing control from
CCT (Shepherd et al., 2011). As perceptions of risk increases
a person would be expected to protect their status quo
through direct personal action. The third factor titled national
stability has been linked to compensatory behavior because of
a connection to the stability and predictability of the world
to the individual. Fluctuations in regular expenditures like
healthcare or energy can disrupt the predictable patterns that
individuals often rely on leading to compensatory reactions
(Kay et al., 2009). Like risk, environmental concern and control
have a positive relationship. The fourth factor of environmental
concern focuses on generalized health of the Earth related
to the environment. CCT has examined the relationship of
control and the environment, finding that control canmanipulate
a person’s willingness to engage in more environmentally

TABLE 1 | Compensatory control item wording and loadings.

Factor 1 item wording Loadings

Indicate your level of trust in information provided by science and engineering experts from each of the following organizations

The U.S. Nuclear Regulatory Commission 0.907

The U.S. Department of Energy 0.887

U.S. national laboratories for energy and security 0.858

State regulatory agencies 0.841

The Nuclear Energy Institute, which represents the nuclear power industry 0.794

The U.S. Environmental Protection Agency 0.775

Utility companies that own nuclear power plants 0.743

The National Academy of Sciences 0.690

How much of the time do you trust the government in Washington to do what is right for the American people? 0.407

Factor 2 item wording

Consider both the likelihood of a nuclear event occurring and its potential consequences when evaluating the risk posed by each of the following

An event at a U.S. nuclear power plant within the next 20 years that results in the release of large amounts of radioactivity 0.923

An event during the transportation or storage of used nuclear fuel from nuclear power plants in the U.S. within the next 20 years 0.908

A terrorist attack at a U.S. nuclear power plant within the next 20 years that results in the release of large amounts of radioactivity 0.819

The diversion of nuclear fuel from a nuclear power plant in the U.S. within the next 20 years for the purpose of building a nuclear weapon 0.814

Factor 3 item wording

How concerned are you about:

The availability and cost of energy in the U.S.? 0.755

The state of the economy, including jobs and inflation? 0.752

The delivery and cost of healthcare in the U.S.? 0.684

Threats to national security, including terrorism? 0.640

Factor 4 item wording

How much risk do you think global warming poses for people and the environment? 0.796

How concerned are you about the effects of human activities on the environment? 0.708

Where 0 means that nature is robust and not easily damaged and 10 means nature is fragile and easily damaged, how do you view nature? 0.593

All questions ranged in response from 0-10 and question instructions provided at each factor or within question text.
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conscious behaviors (Meijers and Rutjens, 2014). Given the
compensatory nature of control, perceptions of these factors
within the context of nuclear waste storage should have
related outcomes.

RESULTS

Multiple regression analysis was used to test if the four
Compensatory Control factors as well as demographic
and political variables were significantly associated with
the participation variable, which measured self-reported
interest in engaging in various kinds of public participation
related to nuclear waste facility siting. The results of the
regression indicated the four factors plus race, gender and
education explained 14.1% of the variance [R2 = 0.141,
F(8, 1384) = 29.556, p < 0.001]. This regression model appears
in Table 2.

The regression analysis for participation in events related
to the placement of a nuclear waste storage facility gives
the strongest support for an application of control via CCT
to this applied context. In H1, we hypothesized that people
with higher levels of perceived external control will be less
likely to want to participate in a governmental decision on
nuclear waste facility siting. The factors for risk (two), and
national stability (three), and environmental concern (four) are
all positively associated with wanting to participate, which all
provide support for H1. Factor one, trust in governmental and
non-governmental organizations, is negatively associated with
wanting to participate, which also supports H1 and control
(though this relationship is the weakest of the four). These results
are indicative that there is some evidence that these factors are
proxy measures of control and decisions to participate.

Multiple regression analysis was also used to test the same
predictors and support for citizen versus expert panels in
addressing nuclear waste storage siting (higher scores in the
dependent variable indicate support for citizen panels). Results
identified that 9.3% of the variance was accounted for by the
factors and demographics [R2 = 0.093, F(8, 1382) = 18.792, p <

0.001]. This regression model is presented in Table 3.
The second regression analysis provides mixed support

for the hypothesized relationships between external control

TABLE 2 | Predictors of participation in nuclear waste facility siting.

Variable B (SE) β p

Age −0.005 (0.003) −0.05 0.059

Education 0.208 (0.031) 0.168 <0.001

Gender 0.317 (0.085) 0.097 <0.001

Percent white −0.266 (0.106) −0.065 0.013

Factor 1 trust −0.091 (0.043) −0.054 0.034

Factor 2 risk 0.244 (0.052) 0.146 <0.001

Factor 3 national stability 0.113 (0.050) 0.064 0.023

Factor 4 environmental concern 0.394 (0.049) 0.221 <0.001

N = 1,393, F = 29.556 p < 0.001, R2
= 0.141

and support for expert panels. According to CCT, we would
expect individuals who are high in control (internal) would
be much more likely to support expert panels. In this
regression model, factors one (trust), two (risk), and four
(environmental concern) are negatively associated with support
for citizen panels. Factor three (national stability) is significantly
associated with support for citizen panels, but the direction
of the relationship is positive. Factors one and three behave
as hypothesized but factors two and four are significant
and in the wrong direction. Overall, we find partial support
for H2.

A third multiple regression analysis was conducted to identify
the factors associated with a desire for governmental oversight
in the facility siting process, in this case quantified by the
number of parties’ respondents would want to have a veto
over the placement of a storage facility. Results using the same
independent and control variables as the above found that these
variables account for 6.9% of the variance [R2 = 0.069, F(8, 1384)
= 13.973, p < 0.001]. This regression appears in Table 4.

We hypothesized that individuals who had higher perceived
external control through the proxy measures should favor
giving fewer people or entities veto power over facility
siting. More vetoes allow for more instances of intervention,
which in turn allows for personal control and offers the
possibility that personal control options might have more

TABLE 3 | Predictors of support for panel type (higher scores indicate support for

citizen panels).

Variable B (SE) β p

Age −0.003 (0.001) −0.057 0.036

Education 0.052 (0.013) 0.104 <0.001

Gender −0.047 (0.035) −0.035 0.188

Percent white 0.128 (0.044) 0.077 0.004

Factor 1 trust −0.115 (0.018) −0.170 <0.001

Factor 2 risk −0.075 (0.022) −0.111 0.001

Factor 3 national stability 0.133 (0.021) 0.185 <0.001

Factor 4 environmental concern −0.067 (0.021) −0.093 0.001

N = 1,391, F = 18.792 p < 0.001, R2
= 0.093.

TABLE 4 | Predictors of number of entities with facility siting veto power.

Variable B (SE) β p

Age 0.014 (0.006) 0.061 0.027

Education −0.085 (0.068) −0.033 0.213

Gender −0.295 (0.185) −0.043 0.111

Percent white 0.580 (0.233) 0.067 0.013

Factor 1 trust −0.054 (0.094) −0.015 0.564

Factor 2 risk 0.427 (0.114) 0.121 <0.001

Factor 3 national Stability 0.607 (0.109) 0.163 <0.001

Factor 4 environmental concern 0.124 (0.108) 0.033 0.251

N = 1,393, F = 13.973 p < 0.001, R2
= 0.069.
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impact. Factors two and four were significant along with age
and race. Those variables had positive relationships which
as the factors are concerned is in line with CCT and
while the others were no were near significant they were
in the expected direction/ Overall, we found weak support
for H3.

DISCUSSION

Taken as a whole, the results offer some evidence that these
factors are valid constructs for some of the core concepts from
Compensatory Control Theory, and in turn help show how
compensatory control might impact governmental decision-
making processes on environmental issues. This bolsters the
qualitative and rhetorical scholarship on nuclear communication
that highlights the importance of individual control and influence
on nuclear governance (Hamilton, 2004, 2007; Endres, 2009a).
Of particular interest here is a person’s likelihood to get
involved in and support processes such as deliberation as a
result of their belief in external or internal control. Our first
regression provides the most robust results, likely because it
has the most direct measure of individual control and has no
mitigating outside structures like community panels or vetoes
included in the other regression models. The combination of
these models suggestive but not conclusive that these proxy
measures impact control. Some of the conflicting findings,
especially in models two and three, could be the result of
indirect measurement of control in the dependent measures
of the panel type and veto action. At the very least, these
encourage further investigation of measuring control, which has
been a key factor in other studies of nuclear governance (e.g.,
Hamilton, 2007).

The dependent measures have two purposes here. The
measures are a connection to the behavioral outcomes common
in CCT research and serve as a measurement for willingness
to participate in deliberative processes related to consent-
based siting. The first regression using dependent measures
surrounding direct willingness to participate is the best
connection to control and model one suggests that all four
factors are important to the perception of control. Given
the compensatory nature of control from theory, fluctuations
in these factors seem related to individual perception of
external or internal control. Direct control is an important
aspect especially in the nuclear context because of the
perception of bad faith efforts in previous attempts at
public participation (Hamilton, 2007). This is the reason why
understanding how control relates to public participation,
especially within this context, is important. As the kind of
process presented to respondents shifts, from more direct
modes of participation to more indirect forms, the underlying
reasons for supporting or engaging in that process can
change dramatically. Our results suggest that the factors of
control identified in the factor analysis are less likely to be
influential as participation opportunities are farther removed
from an individual.

Political participation has been studied from many
perspectives with perhaps the most examination from efficacy
scholars. There is strong evidence that efficacy is one of the most
important factors in participation and that control as a construct
shares some conceptual similarities with it. Though this study
was not designed to split these two concepts, other research
being developed suggests that these cover discrete domains
even if they have some overlap (Anderson and Harrison,
2019). That research suggests that control manipulations, like
those used in CCT, can be measured by control scales but
not by common efficacy scales. The general distinction is that
one can perceive being efficacious but perceive no control or
perceive control but perceive no efficacy. For example, I may
feel like I can vote but that my vote has no power or that
I could perform well as national athlete but will never have
an opportunity.

This study provides some preliminary insights into the
complex relationship between a sense of control and political
participation. The findings presented here offer some support for
potentially boosting citizen participation through processes like
public deliberation, even in quite esoteric domains like storage
of spent nuclear fuel (Endres, 2009a). Deliberation as a tool for
increased public participation has been steadily growing over the
past 30 years (Leighninger, 2012), and there have been some
efforts to include deliberative processes in nuclear governance
(Maxwell et al., 2004; Carson, 2017). This study provides some
understanding about kinds of issues that might benefit from
citizen deliberation or the kinds of issues best suited for expert
deliberation. Individual differences also might contribute to who
would support these sorts of participation opportunities and
those who would like to disengage from the political process.

Previous manipulations of control often take advantage of the
extreme conditions of external or internal control. This helps
maximize the impact of a sense of control in an experimental
setting. But it seems far more likely that, without prompting,
an individual is more likely to be somewhere in between one
perspective or the other. These leanings are likely to play a partial
role in behavioral actions like voting, advocating, or approaching
change because when manipulated to their extremes they show
impact in a broad range of behavioral outcomes (Shepherd et al.,
2011). While the control outcomes are not as likely to be the
main source of variation, it is important to understand whatmore
standard perceptions of control may change in decision making
and in perceptions of process.

It is also important to recognize some places in which these
measures fall short. Examining the second regression model,
there is a complicated relationship with risk and environmental
concern. It is important to mention that one of the expert
versus citizen panel questions specifically focused on climate
change, which may have had some impact on the relationship
between panel support and environmental concern. Given that
education and age can be dividing lines in issue position around
climate change, and were both significant in these models, it is
possible that issue salience overrides other factors in this domain.
This might highlight that some issues may be impervious to
perceptions of control and that more purposeful measures need
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to be used. It is possible that individuals who care about the
environment also realize the limitations of their own knowledge
and wish to have experts with more technical knowledge address
these issues. This also gives more support to ideas for utilizing
experts more thoughtfully in deliberative processes to better
support citizen discussion and deliberation (Kinsella, 2004;
Endres, 2009a; Sprain et al., 2014).

The sum of the vetoes measure might also introduce
limitations in the results; it would be hard for any person to
believe in no governmental oversight in placing a nuclear storage
facility. Because of this, there may have been a floor effect where
the vetoes were impossible to bottom out on the scale. This
seems possible, given that the trust factor was not significant
in the model. There are some competing concerns that may
make the trust scale problematic in a model about governmental
vetoes. Their use requires trust in the agencies involved, but also
not having them involved requires a trust that they serve their
functions, like operations, correctly.

Though all three regression models were significant, and
provided some support for our hypotheses, they also only
explained a modest portion of the variance in the dependent
variables. That is a limitation of our analysis, though it is to
be expected given the exploratory nature of the study. Using
proxy measures for the core concepts of CCT created a somewhat
fuzzy picture of how CCT might apply in this domain, though
there was some underlying support for using CCT in the
area of energy and associated risks. Creating a more distilled
form of the measure is an obvious next step. Utilizing more
work in CCT and testing it in the more traditional ways it
has been used before might offer some clear insights in how
internal and external control impact public opinion related
behaviors (Kay et al., 2008).

The ways in which environmental issues and individual
control interact are not always as straightforward as control
serving as environmental protection. Public perception of
nuclear energy is nuanced: for some, nuclear energy is a solution
to environmental degradation, whereas others see it as a form
of degradation due to the creation of nuclear waste (Kinsella
et al., 2015). Some proponents of community siting of nuclear
waste storage have even used cultural arguments of responsible
stewardship to encourage the adoption of the nuclear waste,
which runs counter to the more common cultural narrative
of environmental protectionism (Clarke, 2010). Nuclear issues
function at the crossroads of environmentalism and energy
production. This should force decision makers to grapple with
the technical consequences of adoption, emotional appeals of
risk, and the abstract cultural values necessary to reach consensus

for moving forward (Blue Ribbon Commission, 2012; Endres,
2012). Understanding how communities want control in both

process and outcomes becomes necessary if policymakers hope
to transcend the common outcome of a policy decision followed
by a litigious response. This study begins to examine this
complexity in a distinct way from previous research on nuclear
public engagement.

This study shows that it is fruitful to examine and measure
compensatory control elements as they relate to a myriad of
issues. In doing so we gain valuable insight into the kinds of
processes that might drive political participation in terms of the
kinds of processes offered to individuals. While existing work has
measured the outcomes of manipulating internal and external
control, establishing a direct measure of individuals’ sense of
control can help in better understanding this concept as a stable
trait as opposed to manipulated conditions. This study is a first
step in clarifying how control factors into public participation
and offers strong encouragement for further development.
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