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Abstract
This study surveyed 137 policymakers and key stalkieins involved in making decisions on
nuclear energy policy (e.g., employees of goverriragancies, academic institutions, nonprofit
organizations, industry, and advocacy groups),stigating how they differentially perceived
the importance of scientific evidence in drivingchaar policy. We also identified the policy
areas that each group of decision-makers are mostigerned about and showed how such
concerns might contextualize and ultimately sh&pe& perceptions of science-driven policy.
Keywords nuclear energy, nuclear fuel cycles, scienceetrpolicy, scientist-

policymaker communication



Policymakers and Stakeholders’ Perceptions of Sciea-Driven Nuclear Energy Policy

1. Introduction

Scientific evidence has been commonly requiredhiterpin the U.S. energy and
environmental policy [1]. Government agencies saglthe U.S. Department of Energy (DOE)
and the Environmental Protection Agency (EPA) offeientists routine venues to help
policymakers manage the uncertainty and risks #ssacwith energy systems [2]. The EPA
Science Advisory Board, for example, reviews thaligy of the scientific information that
serves as the basis for agency regulations. Tiseyaalvise the agency on broad scientific
matters and recommend policy options [1]. In reclmtades, scientific evidence has played an
essential role in shaping the U.S. nuclear enealjgyp For example, university and national
laboratory scientists oversee the performancedsrtd programs and offer informational inputs
to legislation [3]. Recently, the Blue Ribbon Comseion on America’s Nuclear Future involved
worldwide scientists to reassess the nuclear waateagement program in the U.S [4].

Although scientific evidence is in need to reduneartainty and risk in energy policy
decisions, there is little evidence that techna&zgliments have much of a direct impact on most
policy outcomes [1]. Previous literature has docoi®é an epistemological and cultural gap
between scientists and those involved in makingcpalecisions in various contexts [5,6]. While
offering informational input to nuclear energy pglinaking, scientists often have to address a
group of audience with various understanding daérstfic concepts [7]. This group of audience
is typically composed of policymakers and key skaitders, such as the regulated industry or
professionals, nonprofit organizations, the meala the public (individuals, community groups
and interest groups) [8]. The disconnect betweemntsts and their audiences’ conceptual

frames, as Knopman, a former member of the U.SlddudVaste Technical Review Board



pointed out, “is one of several factors that cdmitted to the present stalemate [surrounding the
Yucca Mountain program and nuclear waste managepudictes]” [7].

Scientists have provided a significant share okii@vledge base for nuclear policy
decisions. However, the effectiveness of sciendeypmterface is constrained by scientists and
policy decision-makers’ divergent views on the natire and pragmatic value of scientific
evidence [1]. Whereas the U.S. federal governngegénerally supportive of the development of
nuclear energy, no new commercial nuclear power p&s gone online since the 1990s [4].
Policymaking on nuclear waste management has rdachtalemate since the DOE terminated
the Yucca Mountain project in 2011 [9]. While soargued that science should have dominated
the site selection for a permanent nuclear wagtesiory, such decisions were made primarily
for “policy reasons, not technical or safety reaSqh0]. Given the tension between science and
politics, it is critical to understand how policgdsion-makers, including policymakers and key
stakeholders involved in policy decision-making;oggéve the role of science in driving nuclear
policy.

In this study, policymakers are defined as a griugpovernment department and
legislature who is responsible for making new raed laws pertaining nuclear energy
development. The term “stakeholders,” in contnaders to individuals, communities, and
organizations involved in making high-level polidgcisions on nuclear energy, which include
but are not limited to academics, industry, nonpranizations, and interest groups. In
particular, we focused on the attitudes of polickera (i.e., regulatory and administrative
agencies) and the attitudes of stakeholders fioaprofit/non-advocacy organizations, and

industry/advocacy groups) toward evidence-basedyobaking.



We surveyed 137 policymakers and stakeholders saatieed how their attitudes
toward science-driven policy vary as a functionnstitutional affiliation. We identified the
policy areas of respondents’ most salient conc@eined as issue concerns) and investigated
how each issue concern may have contextualizedléinthtely shaped their perception of
science-driven policy. Such understanding woulg lesdplain the reluctance of certain groups to
adopt scientific evidence in their decision-makamgl reveal the source of documented
miscommunication among policymakers, scientistd, @her stakeholders [6]. Being aware of
the specific concerns that prevent policy decisimakers from committing to science-driven
policy, scientists will be able to develop effeetieommunication strategies tackling such

concerns.

1.1. Science and nuclear energy policy

Nuclear energy policy concerns many issues, sucbaasor safety, nuclear weapon
proliferation, economics, and environmental sustaiiity [11]. The earthquake and tsunami that
damaged Japan’s Fukushima Daiichi nuclear powert pta2011 raised questions in U.S.
Congress about the disaster’s implications for tgafety regulation, on-site waste management,
and U.S. nuclear energy expansion [12]. Since #7®4, the nuclear policymaking community
has been concerned about potential proliferatisalti@eg from reprocessing of spent fuel [13].
More recently, the dispersion of centrifuge enrielmtntechnology has increased concerns about
proliferation resulting from uranium enrichment. 1877, the Jimmy Carter administration
permanently banned the reprocessing of commegakor spent fuel. More recently,
policymakers have contested the economic comperigiss of nuclear energy [14,15]. While

some believe that nuclear energy can be economittthctive, others raise concerns about the



high capital costs of building new reactors [16]addition, the long-term availability of fresh
water may constrain the environmental sustaingtlfitnuclear energy [16].

Due to the technical complexities involved in mging nuclear fuel cycles, scientists
have played a critical role in making most nuclealicy decisions [3]. Nonetheless, policies on
nuclear waste management present an arena wheneas@nd politics collide. As Samuel
Walker, former historian of the Nuclear Regulat@ymmission (NRC), highlighted, the Atomic
Energy Commission (AEC) disregarded precautioneignge and failed to obtain local and state
agreement during its first attempt to site a wasp®sitory in 1970s [17]. In 1982, the U.S.
Congress passed the Nuclear Waste Policy Act, niagdhe geological disposal of spent fuel
and high-level waste. While multiple sites were emcbnsideration, the Congress ultimately
designated the Yucca Mountain, Nevada site to @@ty one for permanent disposal.

Since then, technical and political disputes surding the choice of Yucca Mountain
have never ceased. Supporters believe that theayMoantain is optimal only because of its
location and rock type; opponents, however, argae‘politics, not science” determines the
decision on site selection [18]. In 2002, the WD8partment of Energy, with the backing of the
President George W. Bush and Congress, overrodgt#ite of Nevada's objections and
approved the Yucca Mountain site for a nuclear vaspository. His successor President Obama,
however, proposed budget cuts for the projectingfdihat Yucca Mountain is “not workable” [9].
This decision has been widely criticized for itskaf scientific justification [9]. Considering
these long-term disputes and policy contradictioresjnvestigated how competing policymakers

and stakeholders perceive the role of scientifide&we in determining nuclear energy policies.

1.2. Policy decision-makers’ perception of scieddgen policy



Prior researchers have examined policy decisionemsakerception and use of scientific
evidence in various policy contexts [6]. Researcthis field has used different methods —
gualitative, analytical, and quantitative and waeksglifferent levels of analysis, ranging from
behavioral decision theory to systems theory [@8]e common conclusion emerging from these
lines of literature is that policy decision-makea#titudes toward and use of scientific evidence
varies depending upon the responsibilities, negus,goal-oriented interests. Following the Two
Communities Theory [20], each member of scientfid policymaking communities has distinct
“cultural baggage” that entails unique sets of camitation styles, targets of interest, cognitive
frameworks (e.g., perception, motivation, decisiaking and goal setting), and focal interests
to policy discussions. As a result, policy decisinakers’ perception and use of scientific
evidence is largely influenced by a combinatioswth cultural and psychological factors.

Specifically, employees of governmental bodies bizae played an active role in
funding and disseminating scientific research, @cBDOE and EPA, might perceive a positive
role of science in driving policy. Their positivétitudes can be explained by the availability of
their on-site research resources and a strong atimtivto promote research supportive of policy
change [6]. In a similar vein, people working fanprofit or for-profit organizations (e.g., think
tanks, consulting firms, and private research tustins) that seek to provide expertise and
knowledge-based advice to the government might\edhee the use of scientific evidence in
policy debates [19]. Members of such groups hase faequently testified in Congress and
served as information and commentary sources fesmreedia [21]. They would therefore need
scientific evidence to back up their positions asthblish intellectual legitimacy within society

[22].



In addition, members of organizations that entergblicy process through organized
interests (e.g., industry, advocacy groups) arngito uptake scientific evidences that support
their favored policies. However, they often “ignodewnplay, distort, or vociferously contest
scientific knowledge that fails to support a graugésired policies” and tend to prioritize
economic and political considerations over sciengf/idence when initiating a new policy [19].

There has been a variety of institutions, orgdiona, and interest groups involved in
making nuclear policy decisions in the U.S., ragdnom state governments, nuclear industry,
and nongovernmental bodies to concerned publicsg®En their distinct institutional
responsibilities and interests, policymakers aa#ledtolders’ perception toward the uptake of
scientific evidence in policy decisions would vaigross individuals with different institutional
affiliations. Institutional affiliation, in this sy, comprises associations and organizations that
seek to achieve their proclaimed goals (e.g., e#gry, advocacy, business, or research) within
or beyond their collectives [23].

To examine how institutional affiliation influencese’s perceived view of the
importance of science in driving nuclear policy, mentified three categories of institutional
affiliations. The first category is administratisad regulatory agencies at both federal and state
levels (e.g., DOE, EPA, DOD etc.). The second aateis composed of nonprofits and non-
advocacy groups that seek to offer advice and éspdo the government and the public (e.g.,
think tanks, consulting firms, law firms). The thicategory, however, included groups that enter
the policy process through organized interests,(adyocacy group, industry companies). We
posed two hypotheses contrasting the attitudepedial interest groups and those of

government agencies and nonprofits/non-advocaaypgto



Hypothesis 1a.Employees of advocacy groups and industry compgreeceive science
of less importance in driving nuclear energy poticgn those affiliated with government
agencies.

Hypothesis 1b.Employees of advocacy groups and industry compgreeceive science
of less importance in driving nuclear energy poticgn those affiliated with nonprofit

organizations and non-advocacy groups.

1.3. Role of issue concern

The social sciences offer important knowledge albout cognition and mental models
influence the behavior of decision makers. Howevery limited insight has been gained
regarding “when, why, how, even whether scienaesed in public policy making” [19]. As the
National Research Council argued in its reportptfi@l science] research can explain the
cognitive operations that policymakers and scienbsing to their work” [19]. We attempted to
fill this gap in the literature by examining theypkological mechanism underpinning policy
decision-makers’ attitudes toward science-baseidyobking.

When perceiving the strength of science as a dafauclear policy, policymakers and
stakeholders may rely on such salient concerngrto Assessment. Researchers suggested that
policymakers and key policy actors are “boundembmnai” decision-makers, who tend to
minimize cognitive efforts when dealing with conmyplaformation or decisions [24]. For
instance, policymakers usually devote consciownttn to only one or a few things at a time
when processing large amount of information froredse sources [25]. As a result, policy
decision-makers might rely on their most saliemtasns (defined as issue concerns) as
heuristics or mental shortcuts to form perceptimmsut science-driven policy [26,27]. Heuristics

refer to simple, task-specific decision strategfred allow a decision-maker to determine how to



search information and how to integrate the praagatformation into a decision [28]. This
notion, however, differs from paradigms that defieiristics as rules of thumb or as irrational
shortcuts that result in cognitive biases [28].

In our case, issue concerns might function as abiditly heuristics that guide policy
decision-makers’ search of information and fornrawd attitudes toward science-driven policy
[29]. Indeed, both experts and laypersons are pimngly on their primary concerns as
availability heuristics to form opinions about stiéc issues [30]. For example, Cacciatore,
Scheufele, and Corley (2009) showed that the “tyfesoughts or applications that come to
mind when people are asked to think about nanotdoby” are important cues that determine
individuals’ support for this technology [31]. Tleesiental associations were powerful because
they contextualized individuals’ judgment and cpedple to evaluate the relative risks and
benefits when forming opinions.

Likewise, when perceiving science-driven policyliponakers and stakeholders may
rely on the issue of most salient concern (def@®dsue concern) to contextualize their
assessments (e.g., if science has ever driverypdi@nge in certain area), while ignoring the
role of scientific evidence in other policy contexior example, for someone who prioritized the
issue of high-level waste management to the dewsdop of nuclear energy, his or her favor of
science in policy debates might be diminished duéé¢ Yucca Mountain controversy.

Previous research has systematically examinedymoéikers and key stakeholders’ issue
concerns using the mental modeling approach [3#]irfstance, Li et al. (2016) analyzed and
compared the primary concerns of government offi@ad think tank employees regarding the
nuclear fuel cycle. Results showed that although parties share common concerns on nuclear

waste management, the economics of nuclear fasilitind proliferation, they tend to focus on
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distinct aspects of each area [33]. While goverrtroéitials were primarily concerned with the
impacts of nuclear fuel cycles on local environménink tank employees focused more on the
relative advantages and disadvantages of nucleaggocompared to other alternative energy
options, such as solar and wind [33]. Similarlyamanalysis of Congressional public hearings
related to reactor safety, Del (1983) showed thatengovernment officials focus on the
technical aspects of nuclear safety, industry $takiers cared more about energy independence.

These results demonstrated that issue concernglwary for individuals affiliated with
organizations and groups with different interest eesponsibilities. We therefore propose a
hypothesis on the relationship between institutiaffdiation and issue concerns. Given the fact
that issue concern might contextualize policy denisnakers’ judgement of the role of science
in driving policy, we propose another hypothesidl@mediating role of issue concern.

Hypothesis 2.Policymakers and stakeholders affiliated withetént institutions are
concerned about different aspects of nuclear erdegglopment.

Hypothesis 3.Issue concern mediates the relationship betwedividuals’ institutional

affiliation and perceptions of science-driven pyplic

2. Methodology

2.1. Survey

We fielded a mail survey to 557 policymakers amtkesholders dealing with energy
policy between July and September 2013. The sunayded four waves following Dillman’s
Total Design Method [34]. Wave 1 included a coettdr, a survey questionnaire, and a postage-
paid return envelope. Wave 2 included a postcaringer, followed by another full package to
those who did not respond three to eight weeks ¥teve 1. The sample included three groups

of people: 404 attendees of the Congressional puekarings related to nuclear power between
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May 2009 and January 2013, 63 former members of®88 110", and the 111 Congress and
key congressional staff members, and 90 attendebe &lue Ribbon Commission’s regional
public meetings on nuclear waste management. Wectedl the contact information of

identified respondents via online records. At tlesgre of data collection, we received 137 valid

responses and achieved a response rate of 27.4% [35
2.2 Variables

Dependent variable.We measured respondents’ perception of scieneestpolicy on
a 4-point scale, asking them “compared with otleercerns, how strong is scientific evidence as
a driver of policy?” (“not at all” = 5.1%, “somewtia= 54%, “very” = 31.4%, “extremely” =
9.5%).

Independent variables.We asked respondents to indicate the organizat@aincurrently
employs them with a list of fourteen organizatioasd then coded their responses into four
groups. Two groups are labeled “government ageh@ieduding regulatory and administrative
agencies) and “academics” (including universitiegd aational laboratories). Another two groups
are “nonprofits/non-advocacy organizations” (inéhglconsulting firms, law firms, and
nonprofits that do not engage in advocacy actsjtgich as think tanks) and “advocacy
groups/industry” (including lobbying firms and eggrcompanies). Thirty-nine percent of
respondents were from government agencies, 18.@% dicademics, 27.7% were from

nonprofits and non-advocacy groups, whereas 14.6% Wwom advocacy groups and industry.

! The fourteen organizations are academic institstigitizen action groups, consulting firms,
Department of Homeland Security, Department of Bede Department of Energy, Department
of State, Environmental Protection Agency, Govemi#ecountability Office, lobbying firms,
non-profit organizations, Nuclear Regulatory Consius, think tanks and other organizations.
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Mediating variables. Issue concerns consisted of five variables meagstakeholders’

perceived importance of different issues to theetitgyment of nuclear fuel cycles. These issues
were identified from a number of technical repanisthe development of nuclear energy [11,16].
We used a four-point scale (1 = “not at all impntfa4 = “extremely important”), asking
respondents how important each of the five issueste the development of nuclear fuel cycles:
climate change mitigation (“not at all important’1¥.5%, “somewhat important” = 36.5%,
“very important” = 23.4%, “extremely important” D21%); economics of nuclear power-related
facilities (“not at all important” = 4.5%, “somewhianportant” = 15.7%, “very important” =
40.3%, “extremely important” = 39.6%); environmédritaalth and safety (“not at all important”
= 3%, “somewhat important” = 23.3%, “very important39.1%, “extremely important” =
34.6%); nuclear non-proliferation (“not at all iment” = 8.9%, “somewhat important” = 23.7%,
“very important” = 31.1%, “extremely important” 638%); and nuclear waste management
(“not at all important” = 1.5%, “somewhat importart18.7%, “very important” = 33.6%,
“extremely important” = 46.3%).

Control variables. Respondents also reported their experiences of qukrience and
gender. Sixty-eight percent of respondents had iame 15 years of experienc®X= .98).
Sixteen percent was females. Educational attainmaatan ordinal variable with four categories,
ranging from “Bachelor degree and below” (16.8%)Roctoral degree” (29.9%). The sample
median was “Master degree (M.S./M.A./M.B.A.)” (3%Y. Disciplinary field measured
respondents’ field of highest degrees. We dichatechthe measure into science/engineering

related fields (54%) and other fields.

2.3. Analysis
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First, we performed a series of ANCOVA tests tomixee how issue concerns and
perception of science-driven policy vary as a figrcof institutional affiliation, incorporating all
control variables. In addition, we formulated a ma&dn model to test the role of issue concern
in mediating the relationship between institutioatiliation and science-driven policy
perception. A mediation model reflects a causalisege in which independent variable affects
outcome variable indirectly through mediator valég36]. In our mediation model, mediating
variables included the issue concern variablesdigaificantly related to the outcome variable
(i.e. environmental health and safety; waste mamagé). The independent variables —
institutional affiliations — were measured usingethdummy variables contrasting each group to
the reference group of governmental agencies. Euntbre, we performed a series of ordinal
logistic regressions and computed a parameter@fadon[37] to examine the significance of the
mediated effect. Given the relative small sampte §N=137), a baseline alpha value of .10 was
used, allowing us to achieve a relatively smalbatality of committing a Type Il error and thus

increase the analysis power [38].

3. Results

Results showed that males were more likely to semee as a driver of nuclear policy
than females (B = -.36, p = .059). Years of expe@s, educational attainment, and disciplinary
field did not significantly relate to the dependeatiable.

The main effect of institutional affiliation on aption of science-driven policy was
significant, F (3, 133) = 3.74, p = .013. Post hoalyses showed that compared to employees of
government agencies, advocacy groups and industkglsolders were less likely to perceive
that scientific evidence had played a strong noldriving nuclear policy (Mean Difference = .59,

p <.01). Hypothesis 1a is therefore supportedil&ity, respondents of the non-profits/non-
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advocacy category were more likely to perceiversmedriven policy important than
respondents of the advocacy/industry category (ME#arence = .55, p < .01). Hypothesis 1b
is therefore supported. No statistically significdifference existed for the other contrast groups
(e.g. academics vs. government agencies; nongrafitsadvocacy groups vs. government
agencies) (see Table 1).
[Insert Table 1. about here]

In addition, two issue concerns, including enviremtal health and safety, F (3, 129) =
4.57, p =.004, and nuclear waste management, B(B,= 3.3, p = .023 significantly varied
across respondents from different institutions. étiipsis 2 received partial support as
policymakers and stakeholders of different resgolitses showed different levels of concerns
with respect to all but two areas. Post hoc compas showed that industry and advocacy
groups were less likely to think that environmehizhlth and safety is important to the
development of advanced fuel cycles than governagencies (Mean Difference = -.72, p
=.001) and academics (Mean Difference = -.48,.@5¥. Additionally, compared to those
affiliated with government agencies, respondersifacademia (Mean Difference = -.47, p
=.016) and nonprofits/non-advocacy groups (MedfeRnce = -.45, p = .009) were
significantly less likely to think that nuclear vt@snanagement is important to the development
of advanced fuel cycles. In addition, industry addocacy groups maintained significantly
lower level of concern regarding the issue of naicleonproliferation compared to the other
three groups; however, the F test was not sigmifica

Given the significant relationship between instdnal affiliation and the two issue
concern variables, we performed a set of mediatitalysis to examine to role of issue concern

in mediating the relationship between institutioatiliation and perception of science-driven
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policy (see Figure 1). First, the direct relatiopsbetween the dependent variable and
environmental health and safety was significant (B4, p = .008), indicating that the more
people were concerned about the environmentalthaatl safety implications of advanced fuel
cycles, the more likely they were to perceive difierevidence as a strong driver of nuclear
policy. In addition, respondents who attached nimgortance to nuclear waste management
tended to perceive science as a stronger driveandear policy (B = .43, p = .07).

Additionally, the Znediaionparameter was significant for environmental heatttl safety
(Zmediation= -1.81, p = .07) but not for nuclear waste managgnsuggesting that the attitudinal
difference between government agencies and indadirgcacy groups can be attributed to the
fact that they attached different levels of impodato the environmental health and safety
concern. Hypothesis 3 therefore received partigpett as we established the mediating role of
issue concern only for the area of environmentaltheand safety.

[Insert Fig 1. about here]

4. Discussion

The notion of science-driven policy aims to reduneertainty in policy decisions by
basing them on empirical scientific evidence. Hogrea purely science-driven approach to
nuclear energy policymaking is challenging. Whéehnical arguments are required for making
most nuclear-related decisions, they rarely hagtletarminant impact on the policy outcome.
Especially when it comes to difficult policy probis that encounter scientific uncertainty (e.g.,
nuclear waste management), policymakers tend t® thas decisions on political considerations
rather than independent scientific evidence.

This study investigated how policymakers and staldgrs with distinct institutional

responsibilities and interests perceive the rolecténce in driving nuclear policy. Although
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credible science may provide a valuable countenigal#o heterogeneous policy actors with
competing agendas, their attitudes toward scieneesdpolicy are not uniform. Industry
stakeholders and advocacy groups, for example, mere apathetic to the notion of science-
driven policy compared to people from governmemrages, nonprofit organizations, and non-
advocacy groups. Indeed, the long-term impact efgnsources on environment and public
health has played a central role in determining thge. Nuclear analysts and specialists’
positive view on nuclear energy can be largelyhaitable to their concerns about the
environmental and public health impacts from theticwing large-scale use of fossil fuels for
energy, which are quantitatively much larger tHaitmpacts from nuclear energy. Policy
decisions need to base on scientific assessmetite ehvironmental footprints and public
health implications of different energy options.

Before discussing the findings in detail, we wofitst note a number of limitations. First,
based on a thorough analysis of official directoaed public meeting records, our sample
constituted a wide range of federal, state polidyens, and other key actors involved in nuclear
policymaking. However, given the relatively low pesise rate (27.4%), the sample might not
represent the overall population of policy decismakers, especially those with leadership roles.
Since 68% of valid responses were from people midhe than 15 years of experience in the
field, we might not adequately understand how imelgmced staffers would interpret the use of
scientific evidence. Yet such an understandingiigal, as they are usually the ones who
perform research and reference in response to high&s’ requests. In addition, although
respondents from the category of advocacy groughséitny were generally pessimistic about the
use of scientific evidence in policy decisions,jiitvéews might vary. For example, while some

energy companies were reluctant to base theiridesisolely on science, they had used
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scientific evidence to justify the profitability oluclear power in policy debates [39]. It is
important for future researchers to examine theiops of different companies and advocacy
groups in various policy contexts.

Second, our key variables were measured with siteyhe questions, constraining the
overall reliability of the model [38]. Especiallgifthe dependent variable — perceived
importance of science-driven policy — a multidimiensl construct capturing respondents’
emotional, perceptual, and behavioral responsssiémce-driven nuclear policy is desirable. In
addition, the use of categorical variables limitieel choice of statistical techniques used to
analyze the proposed mediating relationships [B@Jovercome the constraints posed by
categorical variables, we performed a two-stepyamalncorporating ANCOVA tests and
mediation analysis to obtain parameter estimatatsir€ studies should use continuous variables
with a higher inter-item reliability and implemeaiternative analysis techniques to establish a
more powerful model.

In addition, we only looked at the role of issua@ern in shaping individuals’ perceived
importance of science-driven policy without takiother factors, such as interests, motivations,
and institutional responsibilities into accounteWous literature has documented that an
institution’s responsibilities, interests and resbaesources significantly influence its
employees’ perception and use of scientific eviggbgs]. Further research should incorporate
these factors into the current model and examieie ihteractive effects on the attitudinal
outcome.

Despite these limitations, this study filled a gaphe literature by demonstrating the
importance of psychological factors (e.g., issueceon) in determining policymakers’

perception and use of scientific evidence in deaishaking. Previous studies on policymakers’
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evidence uptake and perceptions exclusively focoseithe implications of structural and

cultural factors while paying limited attentionttee psychological foundation of such processes.
Nonetheless, an analysis of Negelkerke’'s PseudguBre change showed that while structural
factors, including institutional affiliation, eduganal background, and years of professional
experience explained 13.4% of the variance in #peddent variable, cognitive factors (i.e., the
five issue concern variables) explained 9.6%. T$&lpological mechanism underpinning the
documented gap between scientists and policymakersrth further exploration.

In addition, conceptualizing policy elites as boeddational decision-makers, we
highlighted their reliance on cognitive shortcutsan perceiving the role of science in driving
nuclear policy. Specifically, when prioritizing alcy area wherein science had played a pivotal
role in guiding past decisions, such as the enunemtal, health, and safety aspects of nuclear
technologies, policymakers and stakeholders were fileely to value the use of scientific
evidence in decision-making. In contrast, when mET81g an area where politics often trumped
science, such as the management of high-level wastgle might not necessarily think science-
based decision-making is important.

Nonetheless, there might be alternative reasonsoettgin policymakers and
stakeholders reject scientific evidence for nuckargy policy prescriptions. For instance, some
policy decision-makers might reject scientific nathin favor of other frameworks (e.g., faith
and anecdotes) and hence develop a strong negatizeption of scientific evidence. In addition,
while most decision-makers are willing to embracerstific evidence to back up their claims,
they tend to discount equivalently valid eviderfdé ¢onflicts their existing attitudes or opinians
This phenomenon, known as “motivated reasonings’reaeived considerable attention in past

research [40].



19

Considering these possibilities, one intriguingsjise that remains unanswered is what
drives nuclear policy decision-makers to deferdierstific evidence in spite of perceived
usability of such evidence in certain areas (@uplic health and safety). Survey results have
shown that Americans’ attitudes toward evidenceingiblic policy hinge on party affiliation,
political ideology and religiosity [40]. Presumabpplicy decision-makers’ willingness to
uptake scientific evidence should also be influenagtheir party members’ collective
preferences. Due to the sensitivity of the nuciesue, we chose not to solicit respondents’
political identity to secure a reasonable respoate

However, value predispositions, such as politicafgrence and moral beliefs, can help
explain policy decision-makers’ areas of concemthe resulted attitude toward science and
evidence-based policymaking [40,41]. An absencguoh confounding variables in the current
model might result in an overestimate of the puieces of issue concerns on the dependent
variable. Future research should incorporate tfagers to examine how value predispositions
interact with individuals’ occupational interestedassue concerns to influence their attitudes
toward science-driven policy.

Previous research has documented that the comntionitetween scientific and
policymaking communities is not always effective ifd‘each side marches to very different
drummers, speak distinctive languages, and seesdtie through unique lens” [5]. As a result,
meaningful engagement is unlikely to happen amboge working for institutions that share no
common responsibilities, interests or goals [42]eftists are just one of many competing actors
that seek to insert informational input into theryy policymaking process. As policy decision-
makers can easily feel overwhelmed by the largeusanof information available to them, it is

important for scientists to tailor their messagethe needs of different audiences.
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According to our results, policymakers and stakeéd with different social
responsibilities usually have distinct agendas@nterns when it comes to nuclear energy
polices. These specific concerns have largely @mbed policymakers and stakeholders’
perceptions and use of scientific evidence in decimaking. Therefore, when conveying
decision-aiding evidence, scientists should hidttlige relevancy of their evidence to the
specific policy context that concerns the targeli@oces. In addition, as policy advances to a
different stage, policy actors might adjust theogosed agendas and hence change their
positions on evidence use. Scientists should b&tsanto changes in the overall landscape of
policy agenda and develop communication stratebegsaccommodate such changes.
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Table 1. Mean differences between categories in perceivguabitance of science-driven policy.
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Mean Difference 95% Confidence Interval p-value
Government - Nonprofits/Non-advocacy .04 -26 .3 .793
Government - Academics .23 -.11 to .58 .182
Government - Advocacy/Industry H59** .22 10 .96 200
Nonprofits/Non-advocacy - Academics 19 -.17 to .56 .298
Nonprofits/Non-advocacy - Advocacy/Industry H55** .16 to .94 .006
Academics - Advocacy/Industry .36* -.07t0 .79 096

Note: **p < .05, *p < .1
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Fig 1. Mediation analysis examining the role of issueaawns in explaining the relationship between intgihal identity and
perception of science-driven policy
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Note: Unstandardized coefficients are reporteceémh relationship; significance levels are indiddig the number of
stars (i.e., *p < .1, **p < .05, **p < .01). Solikhes indicate the Zdiaionparameter is significant for the mediating
relationship.



