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H I G H L I G H T S

� We explored American risk perceptions of nuclear energy pre- and post-Fukushima.
� Impacts of the disaster endured, likely due to relatively high media coverage.
� Conservatives who paid more attention to media perceived less risk post-Fukushima.
� Media coverage can serve to polarize opinions instead of mainstreaming them.
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a b s t r a c t

Aim: This study examines risk perceptions toward nuclear power before and after the Fukushima Daiichi
disaster using nationally representative survey samples of American adults.
Scope: On March 11, 2011, a magnitude 8.4 earthquake, the largest in the nation's history, occurred off
the coast of Japan. The earthquake produced a devastating tsunami that flooded areas of the Fukushima
Daiichi nuclear plant and resulted in a loss of power to the plant's cooling system. In the weeks that
followed, the world watched as Japanese and international nuclear power safety experts scrambled to
contain the damage and prevent a full meltdown. Although the Fukushima Daiichi disaster was heavily
covered in media, there is little empirical research on how this coverage impacted audience risk
perceptions. Our analysis goes beyond examining aggregate risk perceptions, instead focusing on how
specific sub-populations responded to the disaster.
Conclusion: We found that ideological groups responded differently to the events in Japan. In particular,
risk perceptions among conservatives decreased following the incident. Moreover, we found that media
use exacerbated these effects. We discuss possible explanations for these findings.

& 2013 Elsevier Ltd. All rights reserved.

1. Introduction

Despite the decline of nuclear power in the overall energy mix in
the United States, there had been a slow but steady increase in public
support for new power plants during the first decade of the 21st
century, a sign of the “nuclear renaissance” as the American public
reassessed the technology as a potentially “cleaner” alternative to
coal-fired power plants (Jones, 2009). A total of 23 applications for 37
new power plants were expected to be filed between 2009 and 2015,

an indication that the industry was optimistic about its future and
had begun to leave behind the legacy of distrust and disaster that
was the hallmark of nuclear energy in the late 1970s through the
1980s (United States Nuclear Regulatory Commission, 2011). For an
inclusive study on the future of nuclear power in the United States,
see Ansolabehere (2010).

Although decades have passed since the accidents at Chernobyl
and Three Mile Island, these events have not been erased from
the public's collective memory. Events with such severe and
unexpected consequences tend to carry significant weight in risk
perception, and it was postulated that a major accident accom-
panied by the ensuing media coverage would likely reverse
growing support for nuclear energy and mark the end of the
“nuclear renaissance” (Sjöberg, 2003).
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On March 11, 2011, a magnitude 9.0 earthquake, the largest in
the nation's history, occurred off the coast of Japan resulting in a
devastating tsunami. The Fukushima Daiichi nuclear plant was
located in the tsunami zone and separated from the ocean by a
seawall. Following the earthquake, the nuclear reactor at the plant
shut off automatically, as it was designed to do (American Nuclear
Society Special Committee on Fukushima, 2012). An hour after the
earthquake occurred, the diesel generators that served as back-up
power for the power plant's cooling system shut down as a result
of flooding from the tsunami, leading to the disaster. The facility
began overheating, and in the weeks following, the world watched
as Japanese and international nuclear power safety experts
scrambled to contain the damage and prevent a full meltdown
(Sanger and Wald, 2011).

Predictably, in the wake of the disaster, U.S. public support for
nuclear energy declined from 47 percent to 39 percent, while
opposition increased from 42 percent to 52 percent (Pew Research
Center, 2011a). Notably, these declines occurred at a time when
public opinion toward other energy sources remained relatively
unchanged (Pew Research Center, 2011a). Even in polls conducted
several months later, opposition to nuclear power remained high
among Americans (Pew Research Center, 2011b). Yet, despite the
overall decline in support following Fukushima, about a quarter of
Americans (24 percent) still think that nuclear power plants in the
U.S. are safer than those in Japan, compared to 53 percent who say
the two countries are on par in terms of safety (Pew Research
Center, 2011a). While the event was heavily covered in American
media in the weeks and months after its occurrence, initial public
opinion reports failed to examine how survey participants used
media to learn about the accident. Initial reports showed correla-
tions between education, gender, support and/or risk perceptions,
but these studies did not account for the impact of media use on
perceptions of nuclear energy.

In this study, we explore how American attitudes toward
nuclear power changed following the events at the Fukushima
Daiichi power plant. Specifically, we examine the predictors
of nuclear energy risk perceptions, looking for changes in these
relationships in the wake of the biggest nuclear disaster since
Chernobyl. Building on literatures in political science and commu-
nication, we examine risk perceptions across different levels
of political ideology and media use. By comparing changes in
nationally representative datasets over time, we explore the
dynamics behind risk perceptions for groups that differ based on
media attention patterns and ideology. These data provide a
unique opportunity to track perceptions of risk in the aftermath
of a nuclear disaster. Moreover, they provide an opportunity to
explore the role of both values and media attention in exacerbat-
ing or attenuating such perceptions.

2. Literature review

2.1. Risk perception and nuclear energy

Although nuclear disasters are low-probability events, the
consequences can be extreme. Like perceptions relative to chemi-
cals and environmental contaminants, nuclear power is associated
with cancer, a dread-known risk (Lemyre et al., 2006). This is
consistent with research finding that the communication of
radiation risk following a nuclear accident contributes to the
perception of it as a major public health issue (Smith, 2007).
Individuals will perceive greater risk if the exposure to contami-
nants occur over long periods of time and they perceive a lack of
personal control over the health effects of exposure (Vaughan,
1993). The uniqueness of nuclear power further complicates
the issue since risks to the public can occur at several stages of

the supply chain. The public perceives risk in the mining of nuclear
materials, material transportation, production of power, and
storage and disposal of waste (e.g. Slovic, 1987; Slovic et al.,
1991; van der Pligt, 1992). For a comprehensive overview of public
attitudes towards nuclear waste, see Jenkins-Smith (2011).

Perception of risk has a direct, negative effect on attitude
toward nuclear energy, and is the strongest predictor of will-
ingness to take action against nuclear power (Whitfield et al.,
2009). More specifically, support and risk perceptions are nega-
tively correlated (Slovicet al., 1982)2. Research has shown that
opposition to building more nuclear power plants in the U.S.
increased from 20 percent to more than 60 percent in the 1980s
(Rosa and Freudenburg, 1993). European data show a similar
historical pattern, but amplified further by the impacts of the
Chernobyl accident in 1986 (van der Pligt, 1992). During this
period, nuclear energy and radioactive waste were seen as
uniquely ‘dreaded’ and unknown risks (Pidgeon et al., 1992;
Slovic, 1987), due in part to their ‘invisible’ and long-lasting effects,
waste disposal concerns, and a historic association with atomic
weaponry (e.g. Slovic et al., 1991). In addition to high public risk
perception, there is also intense public distrust of government
agencies and nuclear industries to provide truthful information
and manage the risks of nuclear power responsibly (Parkhill et al.,
2010; Poortinga and Pidgeon, 2003; Rosa and Clark, 1999; Wynne,
1992). The patterns noted above placed the nuclear energy
industry in a precarious position in the aftermath of Fukushima
—one where information flow to the public could seriously amplify
risk perceptions and decrease support.

In the present study, we combine data collected pre- and post-
Fukushima to explore American perceptions of risk related to
nuclear power in the wake of the largest nuclear disaster since
Chernobyl. Although these are not panel data, our samples are
representative of the U.S. population and we treat the Fukushima
accident as a quasi-experimental stimulus. Our data collection
periods were fortuitously timed around the accident, allowing us
to take advantage of the incident in our analysis. Our study builds
on the findings of Binder et al. (2011) by exploring the extent to
which partisan groups may have responded differently to the
events in Japan, as well as media coverage of those events. We
begin with a discussion of media impacts on public risk percep-
tions before discussing how media influences may differ across a
variety of population sub-groups.

2.2. Nuclear energy in the media

The news media operate as a primary channel through which
the public learn about science, technology and risk (National
Science Board, 2012). The notion that news media are a prominent
source of information about risk is consistent with findings in
studies of the social amplification of risk—a framework proposed
for understanding how and why certain risks capture the public's
attention. This body of literature has documented the effect of
media on risk perceptions with respect to issues ranging from
‘mad cow disease’ (Fife-Schaw and Rowe, 2000; Reilly, 1998) to
genetically modified foods (Frewer et al., 2002).

The effects of media have also been examined using issues with
a nuclear component. For example, one study of the interaction
between nuclear risk perceptions and media coverage focused
on the Federal Bureau of Investigation (FBI) raid of the Rocky
Flats plant, a former U.S. nuclear weapons production facility,
outside Denver, Colorado in 1989 (Flynn et al., 1998). While not a

2 For the purpose of this study, we are interested in risk perceptions and the
factors that inform individual risk perception in the aftermath of a severe risk
event, which in turn can be expected to inform public support.
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nuclear accident like Fukushima, the intense news interest in the
misconduct of plant operators, and serious concern about the
potential for a dread risk event, played a key role in stigmatizing
the Rocky Flats community. While all respondents in the study had
similar impressions, those who recalled media coverage of the raid
exhibited stronger negative responses toward the community and
valued houses within the community at lower rates than compar-
able homes in nearby communities (Flynn et al., 1998). Kasperson
(2012) suggests that hazard events with a nuclear component are
especially vulnerable to amplification effects due to the “dreaded,”
unseen, and poorly understood nature of radiation. Therefore, we
expect media use to play a moderating role in risk perceptions,
specifically affecting perceptions of nuclear power negatively:

H1: Media use will moderate the effects of the incident on
public risk perceptions. In other words, greater media use will
increase risk perceptions of nuclear energy following the
Fukushima Daiichi nuclear accident.

Given our understanding of the role of media in formation of
risk perceptions, the results of opinion polls in the aftermath of
Fukushima are somewhat surprising. While polls demonstrated
decreases in those favoring nuclear energy post-Fukushima
(Pew Research Center, 2011b), the decline was not necessarily as
severe as one would expect. Despite the widespread news cover-
age, the magnitude of the crisis and the comparisons between
Fukushima Daiichi and Chernobyl, post-disaster public support for
nuclear energy remained higher than it was during the 1970s and
1980s. However, recent scholarship has started to examine opinion
formation and risk through a more nuanced lens, and may begin to
explain the overall relatively small declines in support for nuclear
power noted above.

2.3. Perceptual filters and partisanship

Value predispositions and ideology are often used as heuristics
(Chaiken et al., 1989) in decision-making (Brossard et al., 2009;
Scheufele, 2006). Individuals are “cognitive misers” who use
heuristics to make decisions and form opinions (Popkin, 1991).
For example, political conservatives are typically less supportive
when it comes to nanotechnology (Lee et al., 2005), stem cell
research (Nisbet, 2005), and agricultural biotechnology (Brossard
and Nisbet, 2007). In general, however, conservatives are more in
favor of nuclear energy than their liberal counterparts. Polls
indicate that this trend persisted post-Fukushima as, despite an
overall drop in the percentage of those supportive of nuclear
power, partisan differences in opinions persisted. The greatest loss
of support occurred among Republicans (57 percent to 49 per-
cent), followed by Independents3 (47 percent to 41 percent), while
support from Democrats declined from 36 percent to 31 percent
(Pew Research Center, 2011a). Given the margin of error, only the
decrease in support among Republicans was significant (Pew
Research Center, 2011a). The non-significant drop in support
among Democrats may be due to a “floor effect”; it is likely that
support among members of this group was low enough prior to
the event that it was only marginally affected by the disaster.
Despite an overall decline, support among Republicans remained
higher than Democrats or Independents4. Given the existing
evidence, we hypothesize that:

H2: Individual risk perceptions of nuclear energy will be differ-
entially affected by the Fukushima Daiichi nuclear accident,
depending on political ideology. In other words, ideology
will moderate the impact of the disaster on individual risk
perceptions.

Thus far, we have outlined the role that media may play as an
amplification station for risk events, as well as the possibility that
certain partisan groups may respond differently to a hazard event.
In this section we expand upon our discussion of media as a
potential amplification station by outlining the manner by which
media influences on risk perceptions might be contingent on
factors such as a respondent's political partisanship. There is little
empirical work in this area, however, scholars have examined
factors such as interpersonal discussion (Binder et al., 2011) and
found that discussion frequency can serve to both amplify and
attenuate risk perceptions toward a bio- and agro-defense facility.
More importantly for our purposes, however, they found that
these effects were contingent on a respondent's initial attitude.
Those who were opposed to the facility perceived greater risks as
their discussion frequency increased, and those who were suppor-
tive of the facility perceived fewer risks the more they discussed
the issue. That is, prior attitudes served to moderate the effects of
discussion on risk perception.

In much the same way that discussion both amplified and
attenuated risk perceptions toward a bio- and agro-defense facility
depending on the prior attitudes of the discussion participants,
we anticipate that partisan groups will evaluate media content
differently in the wake of the Fukushima meltdown. For example,
partisans may put greater emphasis on information that confirms
their initial viewpoints – a process known as congruency or
confirmation bias – or, they may spend greater time counter-
arguing information that runs in contrast to their original position
– a tendency known as disconfirmation bias (Taber et al., 2009).
These tendencies have been demonstrated for charged political
issues, such as affirmative action and gun control (Taber and
Lodge, 2006) and even less publicized and polarized scientific
issues such as biofuels (Cacciatore et al., 2012). With this in mind,
we hypothesize that:

H3: Media use habits will moderate the effects of ideology
on individual risk perceptions pre- and post-Fukushima.
Therefore, we will have significant three-way interactions
between media use, ideology, and year.

Thus far, there have been only three studies of the impacts
of the Fukushima accident, primarily because having data on
public attitudes towards nuclear energy pre- and post-Fukushima
is reliant on serendipity. Of the three studies, two were conducted
in Switzerland with 790 and 463 participants, respectively
(Siegrist and Visschers, 2012; Visschers and Siegrist, 2012), while
the other used a sample of 32 participants in Italy (Prati and Zani,
2012). Participants in the Swiss studies were randomly selected
from the telephone directory in the German-speaking region of
Switzerland and the final sample was more male and educated
than the general Swiss population. These data were collected
within two months after the disaster, and unsurprisingly, found
increases in risk perceptions and decreases in public support for
nuclear energy (Prati and Zani, 2012; Siegrist and Visschers, 2012;
Visschers and Siegrist, 2012). However, the negative impact on
public support in Switzerland was only moderate and supports the
assumption that people's understanding of technological accidents3 In the United States, Independents are voters who do not align themselves or

identify with either the Democratic or Republican Party.
4 Although many public opinion polls observe trends related to partisan

identification, partisanship is a less ideal predictor of voting patterns than ideology
(Abramowitz and Saunders, 2006; Inglehart and Klingemann, 1976). Scholars have
shown that the correlation between party identification and ideology has strength-
ened over the years and is due to the influence of ideology on partisanship

(footnote continued)
(Abramowitz and Saunders, 2006). Therefore, in our examination of predictors of
public risk perceptions of nuclear power, we use ideology instead of partisan
identification in our models.
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are based on their prior attitudes and beliefs (Siegrist et al., 2008;
Siegrist and Visschers, 2012). The current study is the first to
explore the effects of the accident on risk perceptions with a large
sample representative of the population of the United States.
Moreover, it is also the first to empirically test for differential
effects based on political ideology and media attention in the wake
of the Fukushima disaster.

3. Method

3.1. Data and participants

Data for this study were obtained as part of two broader online
surveys using a probability-based web panel run by GfK Knowledge
Networks that is representative of the United States. The first survey
was conducted in July 2010, and the final sample size was 2338
with a completion rate of 54.2 percent. The second survey was
conducted between December 2011 and January 2012. The final
sample size was 2806 with a completion rate of 49 percent. Since
we were interested in interaction effects based on year, we
combined the 2010 and 2011 datasets and ran our analyses on this
newly created “merged” data file5. Post-stratification weights were
applied to each dataset prior to analyses and merging in order to
ensure the comparability of the data.

Both data collections contained experimental manipulations
that we controlled for prior to our analyses and merging6. We
controlled for exposure to the experimental manipulations by
residualizing the variables of interest using regression models
with a series of dummy variables as independent variables in the
individual datasets. When running analyses on the merged data
file, variables measured after exposure to the experimental stimu-
lus (e.g., risk perceptions, scientific deference, knowledge, and
benefit perceptions) were residualized through ordinary least
squares (OLS) regression in order to control for the effects of the
manipulation.

3.2. Measures

3.2.1. Dependent variables
Risk perceptions served as the dependent variable of interest in

this analysis. As the data were collected at different times as part
of broader individual experiments, the scales used to measure risk
perception were different. In the pre-Fukushima data, risk percep-
tion was measured using a 10-point scale (1¼“Do not agree at all,”
10¼“Agree very much”) asking respondents how much they agree
with the following four statements related to nuclear power:
(i) “Nuclear power may lead to more pollution and environmental
contamination,” (ii) “Nuclear power may lead to contamination of
water supplies,” (iii) “Nuclear power may lead to new human
health problems,” and (iv) “Nuclear power may increase the risk of

a nuclear accident in the United States.” The four items were
averaged to create an index with scores ranging from 1 to 10
(M¼6.09, SD¼2.30, Cronbach's alpha¼ .92). In the post-Fukushima
data, risk perception was measured by asking respondents how
risky they thought nuclear power was for society. This item was
based on a 7-point scale, where 1¼ “not all risky” to 7¼“very
risky” (M¼4.67, SD¼1.64). To make these comparable across
years, we trichotomized the dependent variable in both the pre-
and post-Fukushima datasets. In both datasets, respondents were
categorized into ‘Low’, ‘Medium’ and ‘High’ risk perception.

In the pre-Fukushima dataset, we recoded our continuous
measure of risk perceptions such that those scoring 1 through
4.99 were classified as having ‘Low’ risk perceptions, those scoring
5.00 through 6.00 (the midpoint of the scale) were classified as
having ‘Medium’ risk perceptions and those scoring 6.01 through
10 were classified as having ‘High’ risk perceptions (M¼1.21,
SD¼0.83). For the post-Fukushima dataset, we recoded our
single-item measure such that those scoring 1 through 3 were
classified as having ‘Low’ risk perceptions, those scoring 4
(the midpoint of the scale) were classified as having ‘Medium’

risk perceptions and those scoring 5 through 7 were classified as
having ‘High’ risk perceptions (M¼1.31, SD¼0.83). As noted, we
then residualized our measures to control for any impact of our
experimental manipulations and merged the measures. The resi-
dualizing process changed the nature of our trichotomized risk
perception variable, leaving respondents with a unique value on
that measure that fell somewhere between �2.97 and 2.86
(M¼�0.01, SD¼0.92), where higher positive values indicate
greater perceptions of risk7.

3.2.2. Independent variables
As analyses on our merged data file utilized data from two

separate data collections, we controlled for the year of data
collection with a dummy variable. Year was measured as a dichot-
omous variable, with those taking the survey pre-Fukushima coded
as ‘0’ and those taking the survey post-Fukushima coded as ‘1’.
Age, gender, education and income were included in our model
to control for demographic influences on dependent variable.
Age was measured as a continuous variable (pre-Fukushima:
M¼46.45, SD¼17.0; post-Fukushima: M¼49.32, SD¼15.88).
Gender was measured with a simple dichotomous measure and
the proportion of female-to-male respondents was similar across
the two data collections (pre-Fukushima: 51.7 percent female; post-
Fukushima: 49.6 percent female). Education (median: “some college,
no degree”) and household income (Median: $40,000 to $49,999)
were measured categorically in both datasets.

Ideology was assessed by asking respondents about their
ideology on social and economic issues. In the pre-Fukushima
dataset, the two items were measured on a scale ranging from 1 to
6, with 1 being “Very liberal” and 6 being “Very conservative”. The
items were combined to create an averaged index (M¼3.62,
SD¼1.24, Pearson's r¼ .75). The post-Fukushima dataset asked
the same questions using a scale that ranged from 1 to 7, with
1 being “Very liberal” and 7 being “Very conservative”. Again,
the items were averaged together to create an index (M¼4.22,
SD¼1.44, Pearson's r¼ .77). Due to the slightly different scales, we
standardized these items prior to merging our data.

As previous research has demonstrated the importance of
deference to scientific authority in predicting public response to

5 GfK Knowledge Networks uses probability sampling and provides weights to
make their sample representative of the population. In both cases, weights were
applied to these data. Of course, given the nature of probability sampling, we do not
expect our samples to be identical. However, we are confident that these data are
comparable. In addition, we include a dummy variable (year), which effectively
controls for the nature of our samples as it differentiates data collected pre- and
post-Fukushima.

6 The study conducted in 2010 used the issues of nuclear energy and
nanotechnology to examine communication elements such as reason, emotion,
civility, and heterogeneity of opinions in online media. Respondents were
randomly assigned to one of eight blog posts in which the comments had been
manipulated. In the 2011 study, respondents were randomly assigned to a news
article about one of three issues (nanotechnology, nuclear power, and synthetic
biology). Again, an experimental manipulation was employed such that respon-
dents were randomly assigned to one of four possible news articles that each
employed a different frame for the issue.

7 While we ultimately opted to trichotomize our two risk measures, we also
considered standardizing the variables in order to make them comparable.
However, standardization would result in mean centered variables unique to each
of the two samples. While keeping the variables continuous, this process would fail
to capture absolute shifts in perceptions of risk following the disaster event, which
is a key goal of this analysis.
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science and risk issues (e.g. Brossard and Nisbet, 2007; Ho et al.,
2008, 2010; Lee and Scheufele, 2006), we included this measure as
a control variable in our analysis. Two items were used to measure
respondents’ deference to scientific authority on a ten-point scale
(1¼“Do not agree at all,” 10¼“Agree very much”): (i) “Scientists
should do what they think is best, even if they have to persuade
people that it is right,” and (ii) “Scientists know best what is good
for the public.” The items were averaged to create indices for both
sets of data (pre-Fukushima: M¼4.43, SD¼1.98, Pearson's r¼ .50;
post-Fukushima: M¼4.04, SD¼2.10, Pearson's r¼ .64).

Attention to newspapers was measured on a 5-point scale
(1¼“None,” 5¼“A lot”) by asking the respondents how much
attention they pay to news stories about (i) international affairs,
(ii) national government and politics, and (iii) science and tech-
nology. These three items were averaged to create composite
indices for both pre- (M¼2.72, SD¼1.02, Cronbach's alpha¼ .88)
and post-Fukushima surveys (M¼2.69, SD¼1.05, Cronbach's
alpha¼ .90). Attention to news on television was measured by
asking the respondents how much attention they pay to news
stories on television, including online TV, about (i) international
affairs, (ii) national government and politics, and (iii) science
and technology. Items were then averaged to create indices for
pre- (M¼2.84, SD¼1.02, Cronbach's alpha¼ .89) and post-Fukushima
data (M¼2.95, SD¼1.02, Cronbach's alpha¼ .89). Attention to online
news was measured by asking the respondents how much attention
they pay to news stories when they go online for news and
information about (i) international affairs, (ii) national government
and politics and (iii) stories about science and technology. Respon-
dents were asked to exclude online versions of print newspapers or
television shows and answer this question based on their usages of
blogs, websites, and online-only newspapers. Again, mean indices
were created for pre- (M¼2.18, SD¼1.11, Cronbach's alpha¼ .93) and
post-Fukushima data (M¼2.30, SD¼1.09, Cronbach's alpha¼ .92).

As an additional control, we included a measure of nuclear
energy knowledge in our regression models. Knowledge of nuclear
energy was measured using the same three items common to both
datasets: (i) “Less than 10 percent of the U.S.’s electricity comes
from nuclear power plants,” (ii) “There are over 90 operating
nuclear reactors in the U.S.” and (c) “Nuclear power plants
emit significant amounts of carbon dioxide.” These items were
measured on 5-point scales ranging from “Definitely true” (1) to
“Definitely false” (4) with a “Don't know” (5) category. Responses
were re-coded so that correct responses were coded as “1”
and incorrect or “Don't know” responses were coded as “0”.
The number of correct responses was tallied for both the
pre- (M¼1.06, SD¼ .92) and post-Fukushima samples (M¼1.25,
SD¼ .93).

As a final control variable, we included a measure of benefit
perceptions of nuclear energy in our analysis. In the pre-Fukushima
dataset we measured this construct using an averaged index of
four items on a 10-point scale (1¼“Not at all,” 10¼“Very much”)
that asked respondents their level of agreement with the following
statements: (i) “Nuclear power will lead to cleaner ways to
produce energy,” (ii) “Nuclear power may help solve our energy
problems,” (iii) “Nuclear power may reduce energy dependence on
other countries for energy,” and (iv) “Nuclear power will lead to
reduction of greenhouse gases” (M¼6.34, SD¼2.19, Cronbach's
alpha¼ .90). In the post-Fukushima data, benefit perceptions were
measured by asking respondents how beneficial they thought
nuclear power was for society. This item was based on a 7-point
scale, where 1¼ “not all risky” to 7¼“very risky” (M¼4.51,
SD¼1.71). To account for the difference in scales across the benefit
perception measures pre- and post-Fukushima, we trichotomized
benefit perceptions using the same procedure used for risk
perceptions. Again, in the pre-Fukushima dataset, we recoded
our continuous measure of benefit perceptions into ‘Low’ (1.00

through 4.99), ‘Medium’ (5.00 through 6.00), and ‘High’ (6.01
through 10) categories (M¼1.34, SD¼0.78). For the post-
Fukushima dataset, we recoded our single-item measure into
‘Low’ (1 through 3), ‘Medium’ (4, the midpoint of the scale), and
‘High’ (5 through 7) categories (M¼1.26, SD¼0.85). We then
residualized and merged our measures. Again, the residualizing
process changed the nature of our trichotomized variable, leaving
respondents with a unique value on that measure that fell some-
where between �2.80 and 2.58 (M¼0.04, SD¼1.04), with higher
values indicative of greater benefit perception.

3.3. Data analysis

We analyzed the data using hierarchical OLS regression models,
which test the relationship between the independent and out-
come variables by fitting a linear model to the data. Independent
variables were entered in blocks in assumed causal order to
determine their relative explanatory power. Our regression model
was run on a dataset which included both pre- and post-
Fukushima data. As a result, we included a block with our
dichotomously coded Year variable. The merged model included
two- and three-way interactions, which allow us to investigate the
interactive effects of ideology, media use, and the event itself on
public opinion of nuclear energy. The interactions were created by
multiplying standardized versions of our variables to prevent
multicollinearity between interaction terms and its component
parts (Cohen and Cohen, 1983). Two-way interactions were
included in the regression models in a separate block after benefit
perceptions. Three-way interactions were included in a block after
the two-way interactions. In the model, the blocks were ordered as
follows:

(1) Year (pre- and post-Fukushima)
(2) Demographics (age, gender, education, household income)
(3) Predispositions (political ideology, deference to scientific

authority)
(4) Attention to media (television, newspapers, online media)
(5) Knowledge (control variable)
(6) Benefit perceptions (control variable)
(7) Two-way interactions
(8) Three-way interactions.

4. Results

While risk perceptions both pre- and post-Fukushima are
important and of interest, the primary purpose of this study is to
explore how risk perceptions shifted in the aftermath of Fukush-
ima across different segments of the population. In particular, we
built our hypotheses around the concept of perceptual filters and

Table 1
Variance explained by OLS regression model
predicting risk perceptions of nuclear energy
(N¼5000).

R2

Block 1: year 0.2nn

Block 1: demographics 0.9nn

Block 2: predispositions 0.1
Block 3: attention to media 0.6nn

Block 4: knowledge 0.1
Block 5: benefit perceptions 0.1nn

Block 6: two-way interactions 8.9nn

Block 7: three-way interactions 0.4nn

Total R2 (%) 11.4

nn pr .001.
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how these may differentially operate in ideological groups due to
the inherently political nature of nuclear power. Therefore, of
greatest importance to the present study are the interaction
results from our regression analysis on the merged dataset.
As we are interested in changes in attitudes following the events
in Japan, the main effects in the regression model are not
conceptually meaningful. Instead, they act as controls for the
interaction effects reported below. The variances accounted for
by individual blocks in the regression model of the merged dataset
are shown in Table 1.

In order to test three-way interactions, it is necessary to include
several two-way interactions in our model as controls (Cohen
et al., 2003). However, these two-way interactions are also of
interest as they represent the main effects of the accident on
nuclear energy risk perceptions. In other words, the significant
two-way interaction between ideology and year implies that
political ideology affected changes in risk perceptions following
the disaster.

In response to H2, Fig. 1 reveals that the events in Japan
produced substantially different impacts on risk perceptions
depending on individual political leanings. Among moderates,
the increase in risk perception is slight. However, among liberals
and conservatives, risk perceptions pre- and post-Fukushima are
significantly different. There is a dramatic increase in risk percep-
tion among liberals following the disaster, while risk perceptions
of conservatives declines drastically. It is somewhat surprising that
risk perceptions among conservatives are so high before the
disaster, since conservatives have historically been more in favor
of the technology. However, it is worth noting that the Obama
administration was largely supportive of nuclear energy prior
to March 2011 (e.g. Wald, 2010). As a result, support among
conservatives was likely to be relatively low (and therefore, risk
perceptions relatively high), if only to challenge the position of the
current administration. Similarly, liberals may have been more
supportive of a stance championed by Obama.

In addition to political ideology, attention to each of television,
newspapers, and online media also moderated risk perceptions
pre- and post-Fukushima. In the interest of brevity we will only
illustrate one of these interactions, although the pattern is con-
sistent across each. For example, we observed an increase in risk
perception post-Fukushima among individuals who reported pay-
ing little attention to TV (Fig. 2). Conversely, among those who

paid high attention to media, risk perceptions following the
accident declined. These findings run counter to our expectation
(H1) that media would amplify risk perceptions following the
disaster.

In addition to two-way interactions, our analysis tested a total
of three three-way interactions between year, political ideology,
and each of our media attention variables (attention to newspapers,
television, and online media). In response to H3, the final block of
Table 2 shows that each of the three-way interactions emerged as
significant.

Again, in the interest of brevity, we have only illustrated one of
these significant interactions: the interaction between year,
political ideology, and attention to online media on public risk
perceptions. Fig. 3 shows the interaction between year, ideology,
and attention to online media. Among both liberals and moderates,
risk perceptions were not significantly different following the
accident, regardless of how much attention individuals reported
paying to online media. Interestingly, while risk perceptions of
conservatives who paid relatively little attention to online media
declined, a more dramatic decrease was observed among con-
servatives who paid relatively more attention to online media.

This trend in risk perceptions represents a classic example of
perceptual filters at work between ideological groups in the
aftermath of the Fukushima Daiichi nuclear disaster, and suggests
that liberals, moderates, and conservatives not only processed the

Fig. 1. Public risk perceptions among different ideological groups (N¼5000) before
and after the Fukushima accident. Note: Y-axis is only partially displayed; error
bars indicate standard error.

Fig. 2. Moderating effect of media use (attention to television) on risk perceptions
prior to and following the nuclear accident at the Fukushima Daiichi power plant
(N¼5000). Note: Y-axis is only partially displayed; error bars indicate standard error.

Table 2
Two- and three-way interactions (N¼5000).

Before-entry β

Two-way interactions
Year� ideology � .41nn

Year� attention to TV � .13nn

Year� attention to newspapers � .11nn

Year� attention to Internet � .09nn

Ideology� attention to TV � .03
Ideology� attention to newspapers .00
Ideology� attention to Internet .00
Three-way interactions
Year� ideology� attention to TV � .05nn

Year� ideology� attention to newspapers � .05nn

Year� ideology� attention to internet � .06nn

nn pr .001.
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events in Japan differently, but that these effects are more
pronounced among heavy consumers of media.

5. Discussion and conclusions

This study explored public risk perceptions of nuclear power
before and after the Fukushima Daiichi disaster in Japan. Specifically,
we were interested in examining differences in risk perceptions
based on political ideology and media use patterns. Our analysis
revealed that liberals and conservatives processed the events in

Japan differently, and that such ideological effects were dependent
on levels of media attention. However, prior to elaborating on these
results, we discuss some limitations of the current work.

First, although we relied upon two coordinated data collections
for these analyses, these are not panel data. Therefore, we were
unable to examine shifts in risk perceptions in the same group of
respondents across time. Rather, our work explores differences in
risk perceptions in the aftermath of Fukushima based on relevant
grouping characteristics (in this case, political ideology and media
attention). This is hardly surprising, of course, as it was impossible
to predict that such a major nuclear disaster would occur as
we prepared our initial data collection. Rather, we were fortunate
to have collected data on nuclear power preceding the events
in Japan.

Second, the pre- and post-Fukushima datasets differed slightly
in their measurement of risk and benefit perceptions. The pre-
Fukushima survey asked respondents a set of items about nuclear
power risks and benefits that were averaged into a pair of indices,
while the post-Fukushima survey relied on single-itemmeasures for
these variables. It is reasonable to assume, however, that any
potential random error in our single-item measures would serve
to weaken the relationships found in our regression models. There-
fore, had we been able to use multi-item measures of risks and
benefits in the post-Fukushima dataset, the relationships observed
in our regression model would likely have been amplified.

In addition, to examine differences in risk perceptions across
the two datasets, we transformed our dependent variables in
order to make them comparable. To achieve consistency between
our measures of risk and benefit perceptions, we similarly trans-
formed our measures of benefit perceptions. Risk and benefit
perceptions in the pre-Fukushima dataset were measured on a
10-point Likert-type scale, while in the post-Fukushima data,
these were measured on a 7-point scale. Since the 7-point scale
has a true mid-point while the 10-point scale does not, and
because we are interested in absolute shifts in risk as opposed to
shifts in risk from the sample mean, we chose to trichotomize
these variables instead of centering them. We trichotomized our
measures prior to residualizing and merging, creating risk percep-
tion variables that classified respondents into ‘Low’, ‘Medium,’ or
‘High’ categories. In this case, reducing the level of measurement
to a trichotomy leads to a loss in statistical power, which again
suggests that our analysis is likely underestimating the strength of
the observed relationships. In addition, the residualization left
respondents with a unique value on our risk and benefit percep-
tion measures that increased variance beyond that of a traditional
three-category measure. Therefore, we are confident that creating
trichotomized risk and benefit perception variables did not sig-
nificantly bias our results or produce false positives.

Third, our analysis relied on cross-sectional data. We recognize
and acknowledge that cross-sectional data cannot assign a direc-
tion of causality to observed phenomena. For example, it may be
that perceptions of risk post-Fukushima drove people to consume
more media rather than the other way around. In fact, it is most
likely a reciprocal process where media attention influenced risk
perceptions and risk perceptions, in turn, impacted attention to
media. Nevertheless, communication research has convincingly
established that media serve as a major drivers of science and risk
perceptions, rather than the other way around (Friedman et al.,
1986; Nelkin, 1995), thereby increasing our confidence in the
direction of causality associated with our interpretation of these
findings.

With these considerations in mind, this study make a series of
important contributions to the literature. First, this is one of only a
small number of studies to empirically examine risk perceptions
toward nuclear power in the wake of Fukushima. Moreover, it is
the first to do so in the United States with a representative sample.

Fig. 3. Interactive effect of ideology, media use, and the Fukushima disaster on
public risk perceptions (N¼5000). Note: Y-axis is only partially displayed; error
bars indicate standard error.
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Second, our analysis is not limited to a single cross-sectional
snapshot in time. Instead, we compare attitudes in the months
prior to the events in Japan to attitudes in the months following
the disaster. Such an approach allows us to garner an under-
standing of the effects of the disaster on American public opinion
of nuclear energy. For example, our findings showed that levels of
media attention predicted risk perceptions in the aftermath of
Fukushima differently. Among those who paid relatively little
attention to news, risk perceptions were significantly higher after
the disaster. Conversely, risk perceptions of those who paid
comparably higher levels of attention to news decreased signifi-
cantly in the aftermath.

Third, based on the timing of our post-Fukushima data collec-
tion, we can say with some confidence that the impacts of the
event have been enduring. Our post-Fukushima survey was con-
ducted nine months after the tsunami crippled the power plant
and yet we still find strong impacts on risk perceptions. Previous
work has noted that the salience of mediated messages plays a key
role in risk perception, and the availability heuristic has been
offered as an explanation for the inverse relationships between
risk perception induced by exposure to a nuclear risk message and
time (Engelberg and Sjöberg, 2005; Tversky and Kahneman, 1974).
At first glance, our results appear to represent a departure from
those studies.

To investigate this possibility, we relied upon LexisNexis to
conduct searches of nuclear energy in newspapers, television, and
the Internet using a keyword string8. To gauge print coverage we
searched large-circulation U.S. newspapers. Our television search
relied upon the same search string, but looked at coverage in
major television news organizations, such as ABC News, Fox News
Network, and MSNBC. Finally, to gauge online coverage we
searched the LexisNexis “Web Publications Combined” database.
Of course, this examination is far from a comprehensive overview
of media coverage of nuclear energy. Most notably, we used a
simple keyword search string, the volumes across the different
mediums are not directly comparable given the different popula-
tions that LexisNexis provides, and this analysis provides no
indication of the valence of the content news consumers are likely
to encounter. However, it does provide some indication of the
volume of coverage to help clarify some of our findings.

This analysis can be found in Fig. 4, which shows that news-
paper, television and online media coverage of nuclear power
decreased considerably in the weeks and months following the
disaster, but remained at comparatively high levels through the
end of the calendar year. This is especially noticeable for print and
online coverage, where the volume of news stories mentioning
“nuclear energy” or “nuclear power” were often at levels twice as
high as those recorded in the months before the events in Japan.
These relatively high levels of coverage for the remainder of 2011
likely served to keep the issue salient for several months after the
initial tsunami hit, and may also explain why we observed
lingering impacts on public risk perceptions.

Perhaps most importantly, this study goes beyond a mere
examination of risk perceptions at the aggregate level and pro-
vides evidence of differential processing among sub-populations.
Specifically, we found decreases in the risk perceptions among
conservatives in the months following the disaster. Although it is
surprising that risk perceptions of liberals did not increase, it may
be that there was a ceiling effect. Risk perceptions among liberals
may already have been high enough that the accident did not
change these. In addition to ideology, we found evidence that the
use of media by these ideological groups played a key role in
determining risk evaluations. In particular, conservatives who paid

close attention to media saw major decreases in risk perceptions,
while conservatives who paid little attention experienced much
smaller drops in their risk perceptions. In this case, instead of
media reinforcing political ideology (Lazarsfeld et al., 1948),
conservatives appeared to experience a conversion in risk percep-
tions, possibly due to the content of media coverage that they
opted to view.

Selective exposure to certain types of media content by partisan
groups in the weeks and months following Fukushima is one potential
explanation for the conversion in risk perceptions observed among
conservatives with relatively high levels of media use. That is,
conservatives may be turning to media content that they expect to
confirm their ideological leanings on issues. While liberals may have
turned to news organizations with a decidedly anti-nuclear slant,
conservatives may have been more inclined to learn about Fukushima
from sources that typically support the nuclear industry. Although
conservative risk perceptions of nuclear power were relatively high
prior to the accident, this may be due more to their inclination to
challenge the Obama administration, who were supportive of nuclear
energy prior to the accident (e.g. Wald, 2010). Following the accident,
coverage in conservative-leaning outlets may have reverted to a pro-
nuclear slant.

Indeed, a recent analysis of Fukushima media coverage in the
United States and Canada lends some support to our claim of
media selectivity. One study found that Fox News was less
balanced in assessing the crisis when compared to stations such
as ABC and CBS, with Fox News coverage typically downplaying
the risks and treating the event as less severe relative to Chernobyl
(Katchanovski, 2012). Yet another content analysis of media cover-
age of the disaster found that news about Fukushima was framed
mostly as a “conflict of experts and officials’ opinions” (Lazic, 2013,
p. 31). As a result, journalists found that the contrary positions
held by experts made it difficult for them to assess the informa-
tion. Nevertheless, future research should pursue content analyses

Fig. 4. The volume of nuclear energy coverage in print newspapers, television and
online sources.

8 Nuclear energy OR nuclear power.
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comparing coverage across mediums in order to provide a
better understanding of media impacts in the aftermath of the
disaster event.

Our findings may also be explained by partisan processing of
mediated information. Even if individuals with differing political
ideologies ended up encountering the same news information, they
may have attended to that information differently. For example,
information about the failures of the regulatory agency in Japan or
the potential negative environmental consequences of the disaster
may have resonated particularly well with liberals. As such, they
may disproportionately remember that information and give it
greater weight when evaluating nuclear energy as a whole. Alter-
natively, conservatives may have attended more to information
about the differences in nuclear safety between the United States
and Japan. As a result, they may actually feel reassured that such a
disaster is highly unlikely to happen in the U.S. Again, future work is
needed to investigate these possibilities.

6. Policy implications

Our results have important implications for both risk commu-
nicators and the future of the nuclear industry in the U.S.
The results suggest that disaster events, rather than leading to a
mainstreaming effect whereby partisan factions become closer in
their evaluations of the nuclear industry, can actually serve to
further polarize opinions between these groups. Notably, media
coverage can exacerbate these effects. This suggests that heavy
consumers of media, rather than becoming more informed and
uniform in their opinions, become more divided as disasters and
their related issues are covered in newspapers, television and the
Internet.

Ultimately, public policy in a democratic society is dependent
on public input and, to a certain extent, consensus among a
majority. Our results highlight that media communications about
disasters can further polarize risk perceptions among different
groups of citizens, thus driving the partisan wedge deeper and
obstructing policy decisions regarding issues such as nuclear
energy. Of course, it is important to note that this polarizing effect
was observed several months following the disaster at Fukushima,
rather than in the immediate aftermath of the event. It may be
that partisan groups are less able to integrate dissonant informa-
tion with their existing attitudes and opinions immediately
following a disaster event, particularly given high levels of media
coverage. Therefore, it would be interesting to see if the polariza-
tion effects outlined in this study were present in the immediate
aftermath of the nuclear disaster. Indeed, the Pew data cited
earlier noted decreases in support for nuclear power among both
Democrats and Republicans in the days and weeks following the
start of the meltdowns (Pew Research Center, 2011a), which
suggests more universal negative impacts of the event on public
opinion. Such information could shed light on the most opportune
time to galvanize policy change following a disaster event.

In addition, future research should attempt to garner a better
understanding of media impacts surrounding the Fukushima
nuclear disaster. For instance, qualitative interviews regarding
how people learned about the disaster and where they turned
for safety information would provide valuable insights into the
mechanisms behind the findings reported here. We have specu-
lated that conservatives and liberals may have turned to different
sources when gathering information about Fukushima; however,
we were unable to test this empirically. Qualitative interviews
coupled with a content analysis of media coverage would prove
especially helpful in elucidating the relationships between ideol-
ogy, media attention, and risk perceptions. For example, how did
American audiences view the tone of coverage in U.S. media? And,

how did this tone differ across sources? Finally, future research
should attempt to replicate these findings in other countries. For
example, it would be interesting to know how different groups
responded to, and processed media information about the event in
a country like France, where more than 75 percent of the
electricity is produced via nuclear power. Of course, we realize
that we were fortunate to have data that allowed us to conduct the
present study, and that such an undertaking may not be possible
because of the lack of availability of data.

Acknowledgement

This material is based upon work supported by grants from the
National Science Foundation to the Center for Nanotechnology in
Society at Arizona State University (Grant No. SES-0937591) and
the UW-Madison Nanoscale Science and Engineering Center in
Templated Synthesis and Assembly at the Nanoscale (Grant No.
SES-DMR-0832760). Any opinions, findings, and conclusions or
recommendations expressed in this material are those of the
authors and do not necessarily reflect the views of the National
Science Foundation.

References

Abramowitz, A.I., Saunders, K.L., 2006. Exploring the bases of partisanship in the
American electorate: social identity vs. ideology. Political Res. Q. 59 (2),
175–187, http://dx.doi.org/10.1177/106591290605900201.

American Nuclear Society Special Committee on Fukushima. (2012). Fukushima
Daiichi: ANS Committee Report: American Nuclear Society.

Ansolabehere, S., 2010. The Future of Nuclear Power. MIT Press.
Binder, A.R., Scheufele, D.A., Brossard, D., Gunther, A.C., 2011. Interpersonal

amplification of risk? Citizen discussions and their impact on perceptions of
risks and benefits of a biological research facility. Risk Anal. 31 (2), 324–334,
http://dx.doi.org/10.1111/J.1539-6924.2010.01516.X.

Brossard, D., Nisbet, M.C., 2007. Deference to scientific authority among a low
information public: understanding US opinion on agricultural biotechnology.
[Article]. Int. J. Public Opin. Res. 19 (1), 24–52, http://dx.doi.org/10.1093/ijpor/
edl003.

Brossard, D., Scheufele, D.A., Kim, E., Lewenstein, B.V., 2009. Religiosity as a
perceptual filter: examining processes of opinion formation about nanotech-
nology. Public Understanding Sci. 18 (5), 546–558, http://dx.doi.org/10.1177/
0963662507087304.

Cacciatore, M.A., Binder, A.R., Scheufele, D.A., Shaw, B.R., 2012. Public attitudes
toward biofuels: effects of knowledge, political partisanship, and media use.
Polit. Life Sci. 31 (1-2), 36–51, http://dx.doi.org/10.2990/31_1-2_36.

Chaiken, S., Liberman, A., Eagly, A.H., 1989. Heuristic and Systematic Information
Processing Within and Beyond the Persuasion Context Unintended Thought.
Guilford Press, New York, NY, pp. 212–252.

Cohen, J., Cohen, P., 1983. Applied Multiple Regression/Correlation Analysis for the
Behavioral Sciences, second ed. Erlbaum, Hillsdale, NJ.

Cohen, J.P., Cohen, P., West, S.G., Aiken, L.S., 2003. Applied Multiple Regression/
Correlation Analysis for the Behavioral Sciences, third ed. Lawrence Erlbaum
Associates, Hillsdale, NJ.

Engelberg, E., Sjöberg, L., 2005. Perceived reality of visually mediated hazards and
beliefs about risk. Appl. Cogn. Psychol. 19 (7), 899–912.

Fife-Schaw, C., Rowe, G., 2000. Extending the application of the psychometric
approach for assessing public perceptions of food risk: some methodological
considerations. J. Risk Res. 3 (2), 167–179.

Flynn, J., Peters, E., Mertz, C.K., Slovic, P., 1998. Risk, media, and stigma at Rocky
Flats. Risk Anal. 18, 715–727.

Frewer, L.J., Miles, S., Marsh, R., 2002. The media and genetically modified foods:
evidence in support of social amplification of risk. Risk Anal. 22 (4), 701–711.

Friedman, S., Dunwoody, S., Rogers, C., 1986. Scientists and Journalists: Reporting
Science as News. Free Press, New York.

Ho, S.S., Brossard, D., Scheufele, D.A., 2008. Effects of value predispositions, mass
media use, and knowledge on public attitudes toward embryonic stem cell
research. [Article]. Int. J. Publ. Opin. Res. 20 (2), 171–192, http://dx.doi.org/
10.1093/ijpor/edn017.

Ho, S.S., Scheufele, D.A., Corley, E.A., 2010. Making sense of policy choices: under-
standing the roles of value predispositions, mass media, and cognitive processing
in public attitudes toward nanotechnology. [Editorial Material]. J. Nanopart. Res.
12 (8), 2703–2715, http://dx.doi.org/10.1007/s11051-010-0038-8.

Inglehart, R., Klingemann, H.D., 1976. In: Budge, I., Crewe, I., Farlie, D. (Eds.), Party
Identification, Ideological Preference and the Left–right Dimension Among
Western Mass Publics. Wiley, New York, NY, pp. 243–273.

S.K. Yeo et al. / Energy Policy 67 (2014) 727–736 735

http://dx.doi.org/10.1177/106591290605900201
http://dx.doi.org/10.1177/106591290605900201
http://dx.doi.org/10.1177/106591290605900201
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref2
http://dx.doi.org/10.1111/J.1539-6924.2010.01516.X
http://dx.doi.org/10.1111/J.1539-6924.2010.01516.X
http://dx.doi.org/10.1111/J.1539-6924.2010.01516.X
http://dx.doi.org/10.1093/ijpor/edl003
http://dx.doi.org/10.1093/ijpor/edl003
http://dx.doi.org/10.1093/ijpor/edl003
http://dx.doi.org/10.1093/ijpor/edl003
http://dx.doi.org/10.1177/0963662507087304
http://dx.doi.org/10.1177/0963662507087304
http://dx.doi.org/10.1177/0963662507087304
http://dx.doi.org/10.1177/0963662507087304
http://dx.doi.org/10.2990/31_1-2_36
http://dx.doi.org/10.2990/31_1-2_36
http://dx.doi.org/10.2990/31_1-2_36
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref7
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref7
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref7
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref8
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref8
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref9
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref9
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref9
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref10
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref10
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref11
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref11
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref11
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref12
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref12
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref13
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref13
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref14
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref14
http://dx.doi.org/10.1093/ijpor/edn017
http://dx.doi.org/10.1093/ijpor/edn017
http://dx.doi.org/10.1093/ijpor/edn017
http://dx.doi.org/10.1093/ijpor/edn017
http://dx.doi.org/10.1007/s11051-010-0038-8
http://dx.doi.org/10.1007/s11051-010-0038-8
http://dx.doi.org/10.1007/s11051-010-0038-8
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref17
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref17
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref17


Jenkins-Smith, H. C. (2011). Public Beliefs, Concerns and Preferences Regarding the
Management of Used Nuclear Fuel and High Level Radioactive Waste: Uni-
versity of Oklahoma.

Jones, J.M., 2009. Support for Nuclear Energy Inches up to New High: Majority
Believes Nuclear Power Plants are Safe. Gallup, Princeton, NJ.

Kasperson, R.E., 2012. The social amplification of risk and low-level radiation. Bull.
Atomic Sci. 68 (3), 59–66.

Katchanovski, I. (2012). Fukushima vs. Chernobyl: Coverage of the Nuclear Disasters
by American and Canadian Media. Paper Presented at the American Political
Sciences Association, New Orleans, LA.

Lazarsfeld, P.M., Berelson, B.R., Gaudet, H., 1948. The People's Choice: How the
Voter Makes up his Mind in a Presidential Campaign. Duell, Sloan & Pearce,
New York, NY.

Lazic, D., 2013. News analysis of the Fukushima accident: lack of information
disclosure, radiation fears and accountability issues. J. Contemp. East. Asia 12
(2), 19–34.

Lee, C.J., Scheufele, D.A., 2006. The influence of knowledge and deference toward
scientific authority: a media effects model for public attitudes toward nano-
technology. Journalism Mass Commun. Q. 83 (4), 819–834.

Lee, C.J., Scheufele, D.A., Lewenstein, B.V., 2005. Public attitudes toward emerging
technologies—examining the interactive effects of cognitions and affect on
public attitudes toward nanotechnology. Sci. Commun. 27 (2), 240–267.

Lemyre, L., Lee, J.E.C., Mercier, P., Bouchard, L., Krewski, D., 2006. The structure of
Canadians’ health risk perceptions: environmental, therapeutic and social
health risks. Health, Risk Soc. 8 (2), 185–195.

National Science Board. (2012). Science and Engineering Indicators. (NSB 12-01).
Arlington, VA: National Science Foundation Retrieved from 〈http://www.nsf.
gov/statistics/seind12/start.htm〉.

Nelkin, D., 1995. Selling Science: How the Press Covers Science and Technology. W.
H. Freeman, New York.

Nisbet, M.C., 2005. The competition for worldviews: values, information, and public
support for stem cell research. [Article]. Int. J. Publ. Opin. Res. 17 (1), 90–112,
http://dx.doi.org/10.1093/ijpor/edh058.

Parkhill, K.A., Pidgeon, N.F., Henwood, K.L., Simmons, P., Venables, D., 2010. From
the familiar to the extraordinary: local residents’ perceptions of risk when
living with nuclear power in the UK. Trans. Inst. Br. Geographer. 35 (1), 39–58,
http://dx.doi.org/10.1111/j.1475-5661.2009.00364.x.

Pew Research Center. (2011a). Opposition to Nuclear Power Rises Amid Japanese
Crisis: Pew Research Center.

Pew Research Center. (2011b). Partisan Divide Over Alternative Energy Widens:
Pew Research Center.

Pidgeon, N. F., Hood, C., Jones, D. K., Turner, B. A., Gibson, R. (1992). Risk Perception
Risk Analysis, Perception and Management: Report of a Royal Society Study
Group. London: Royal Society.

Poortinga, W., Pidgeon, N.F., 2003. Exploring the dimensionality of trust in risk
regulation. Risk Anal. 23 (5), 961–972.

Popkin, S.L., 1991. The Reasoning Voter: Communication and Persuasion in
Presidential Campaigns. University of Chicago Press.

Prati, G., Zani, B., 2012. The effect of the Fukushima nuclear accident on risk
perception, antinuclear behavioral intentions, attitude, trust, environmental
beliefs, and values. Environ. Behav. , http://dx.doi.org/10.1177/0013916512444286.

Reilly, J., 1998. Just another food scare?" Public understanding and the BSE crisis. In:
Philo, G. (Ed.), Message Received. Longman, Essex, pp. 128–145.

Rosa, E.A., Clark, D.L., 1999. Historical routes to technological gridlock: nuclear
technology as prototypical vehicle. Res. Soc. Prob. Public Policy 7, 21–57.

Rosa, E.A., Freudenburg, W.R., 1993. The historical development of public reactions
to nuclear power: implications for nuclear waste policy. In: Dunlap, R.E., Kraft,
M.E., Rosa, E.A. (Eds.), Nuclear Waste: Citizens’ View of Repository Siting. Duke
University Press, Durham, NC.

Sanger, D. E., Wald, M. (2011). Radioactive releases in Japan could last months,
experts say, The New York Times. Retrieved from 〈http://www.agriculturedefen
secoalition.org/sites/default/files/file/nuclear_japan/114D_3_2011_Radioacti
ve_Release_at_Fukushima_Could_Last_Months_U.S._Experts_State_
March_13_2011_NYTimes_Entire_Article.pdf〉.

Scheufele, D.A., 2006. Messages and Heuristics: How Audiences form Attitudes
About Emerging Technologies. The Wellcome Trust, London.

Siegrist, M., Cousin, M.E., Frei, M., 2008. Biased confidence in risk assessment
studies. Hum. Ecol. Risk Assess. 14 (6), 1226–1234, http://dx.doi.org/10.1080/
10807030802494527.

Siegrist, M., Visschers, V.H.M., 2012. Acceptance of nuclear power: the Fukushima
effect. Energy Policy , http://dx.doi.org/10.1016/j.enpol.2012.07.051.

Sjöberg, L., 2003. Attitudes and risk perceptions of stakeholders in a nuclear waste
siting issue. Risk Anal. 23 (4), 739–749, http://dx.doi.org/10.1111/1539-
6924.00352.

Slovic, P., 1987. Perception of risk. Science 236 (4799), 280–285.
Slovic, P., Fischhoff, B., Lichtenstein, S., 1982. Why study risk perception? Risk Anal.

2 (2), 83–93, http://dx.doi.org/10.1111/j.1539-6924.1982.tb01369.x.
Slovic, P., Flynn, J.H., Layman, M., 1991. Perceived risk, trust, and the politics of

nuclear waste. Science 254 (5038), 1603–1607.
Slovic, P., Layman, M., Flynn, J.H., 1991. Risk perception, trust, and nuclear waste:

lessons from Yucca Mountain. Environ. Sci. Policy Sustainable Dev. 33 (3), 6–30,
http://dx.doi.org/10.1080/00139157.1991.9931375.

Smith, J.T., 2007. Are passive smoking, air pollution and obesity a greater mortality
risk than major radiation incidents? BMC Publ. Health 7 (1), 49.

Taber, C.S., Cann, D., Kucsova, S., 2009. The motivated processing of political
arguments. Polit. Behav. 31, 137–155.

Taber, C.S., Lodge, M., 2006. Motivated skepticism in the evaluation of political
beliefs. [Article]. Am. J. Political Sci. 50 (3), 755–769.

Tversky, A., Kahneman, D., 1974. Judgment under uncertainty: heuristics and biases.
Science 185 (4157), 1124–1131, http://dx.doi.org/10.1126/science.185.4157.1124.

United States Nuclear Regulatory Commission. (2011). Expected New Nuclear
Power Plant Applications.

van der Pligt, J., 1992. Nuclear Energy and the Public. Blackwell Publishing.
Vaughan, E., 1993. Chronic exposure to an environmental hazard: risk perceptions

and self-protective behavior. Health Psychol. 12 (1), 74.
Visschers, V.H.M., Siegrist, M., 2012. How a Nuclear power plant accident influences

acceptance of nuclear power: results of a longitudinal study before and after
the Fukushima disaster. Risk Anal. , http://dx.doi.org/10.1111/j.1539-
6924.2012.01861.x.

Wald, M. L. (2010, February 16). U.S. Supports New Nuclear Reactors in Georgia, The
New York Times. Retrieved from 〈http://www.nytimes.com/2010/02/17/busi
ness/energy-environment/17nukes.html〉.

Whitfield, S.C., Rosa, E.A., Dan, A., Dietz, T., 2009. The future of nuclear power: value
orientations and risk perception. Risk Anal. 29 (3), 425–437.

Wynne, B., 1992. Misunderstood misunderstanding: social identities and public
uptake of science. Public Understanding Sci. 1 (3), 281–304.

S.K. Yeo et al. / Energy Policy 67 (2014) 727–736736

http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref18
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref18
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref19
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref19
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref20
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref20
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref20
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref20
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref21
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref21
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref21
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref22
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref22
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref22
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref23
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref23
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref23
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref24
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref24
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref24
http://www.nsf.gov/statistics/seind12/start.htm
http://www.nsf.gov/statistics/seind12/start.htm
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref25
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref25
http://dx.doi.org/10.1093/ijpor/edh058
http://dx.doi.org/10.1093/ijpor/edh058
http://dx.doi.org/10.1093/ijpor/edh058
http://dx.doi.org/10.1111/j.1475-5661.2009.00364.x
http://dx.doi.org/10.1111/j.1475-5661.2009.00364.x
http://dx.doi.org/10.1111/j.1475-5661.2009.00364.x
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref28
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref28
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref29
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref29
http://dx.doi.org/10.1177/0013916512444286
http://dx.doi.org/10.1177/0013916512444286
http://dx.doi.org/10.1177/0013916512444286
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref31
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref31
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref32
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref32
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref33
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref33
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref33
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref33
http://www.agriculturedefensecoalition.org/sites/default/files/file/nuclear_japan/114D_3_2011_Radioactive_Release_at_Fukushima_Could_Last_Months_U.S._Experts_State_March_13_2011_NYTimes_Entire_Article.pdf
http://www.agriculturedefensecoalition.org/sites/default/files/file/nuclear_japan/114D_3_2011_Radioactive_Release_at_Fukushima_Could_Last_Months_U.S._Experts_State_March_13_2011_NYTimes_Entire_Article.pdf
http://www.agriculturedefensecoalition.org/sites/default/files/file/nuclear_japan/114D_3_2011_Radioactive_Release_at_Fukushima_Could_Last_Months_U.S._Experts_State_March_13_2011_NYTimes_Entire_Article.pdf
http://www.agriculturedefensecoalition.org/sites/default/files/file/nuclear_japan/114D_3_2011_Radioactive_Release_at_Fukushima_Could_Last_Months_U.S._Experts_State_March_13_2011_NYTimes_Entire_Article.pdf
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref34
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref34
http://dx.doi.org/10.1080/10807030802494527
http://dx.doi.org/10.1080/10807030802494527
http://dx.doi.org/10.1080/10807030802494527
http://dx.doi.org/10.1080/10807030802494527
http://dx.doi.org/10.1016/j.enpol.2012.07.051
http://dx.doi.org/10.1016/j.enpol.2012.07.051
http://dx.doi.org/10.1016/j.enpol.2012.07.051
http://dx.doi.org/10.1111/1539-6924.00352
http://dx.doi.org/10.1111/1539-6924.00352
http://dx.doi.org/10.1111/1539-6924.00352
http://dx.doi.org/10.1111/1539-6924.00352
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref38
http://dx.doi.org/10.1111/j.1539-6924.1982.tb01369.x
http://dx.doi.org/10.1111/j.1539-6924.1982.tb01369.x
http://dx.doi.org/10.1111/j.1539-6924.1982.tb01369.x
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref40
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref40
http://dx.doi.org/10.1080/00139157.1991.9931375
http://dx.doi.org/10.1080/00139157.1991.9931375
http://dx.doi.org/10.1080/00139157.1991.9931375
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref42
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref42
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref43
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref43
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref44
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref44
http://dx.doi.org/10.1126/science.185.4157.1124
http://dx.doi.org/10.1126/science.185.4157.1124
http://dx.doi.org/10.1126/science.185.4157.1124
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref46
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref47
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref47
http://dx.doi.org/10.1111/j.1539-6924.2012.01861.x
http://dx.doi.org/10.1111/j.1539-6924.2012.01861.x
http://dx.doi.org/10.1111/j.1539-6924.2012.01861.x
http://dx.doi.org/10.1111/j.1539-6924.2012.01861.x
http://www.nytimes.com/2010/02/17/business/energy-environment/17nukes.html
http://www.nytimes.com/2010/02/17/business/energy-environment/17nukes.html
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref49
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref49
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref50
http://refhub.elsevier.com/S0301-4215(13)01191-9/sbref50

