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The risk new technologies impose on our society is
everywhere and its impact is widespread. Among the
hazards with low probability but high threat, the
risk of nuclear power has been the focus of academic
endeavor 1in nowdays. With four nuclear power plants,
Taiwan has to deal with risk perceptions of key
stakeholders and to appropriately assess and manage
risks. Current method used to detect risk perception



has been restricted to telephone survey and is
relatively insufficient for analysis in terms of time
length and deepness. This study takes different
approaches and adopts big data mining and conducts
public deliberation forums in attempt to collect data
distinguished with telephone survey. By doing so,
this study provides a more complete picture of the
risk perceptions of Taiwan’ s stakeholders and gives
insights to risk management of nuclear power issue.

Nuclear Power ~ Risk Perception ~ Big Data Mining,
Public Deliberation, World Cafe
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Abstract

The risk new technologies impose on our society is everywhere and its impact is
widespread. Among the hazards with low probability but high threat, the risk of
nuclear power has been the focus of academic endeavor in nowdays. With four
nuclear power plants, Taiwan has to deal with risk perceptions of key stakeholders
and to appropriately assess and manage risks. The current method used to detect risk
perception is restricted to telephone surveys, which are relatively insufficient for
analysis in terms of time length and deepness. This study takes different approaches
and adopts big data mining and conducts public deliberation forums in attempt to
collect data distinguished from telephone surveys. By doing so, this study provides a
more complete picture of the risk perceptions of Taiwan’s stakeholders and gives
insights to risk management of nuclear power issue.

Keywords: Nuclear Power, Risk Perception, Big Data Mining,
Public Deliberation, World Café
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2013-% = % | 1.39%| 0.00%| 3.66%| 0.00%| 0.00%| 2.17%| 0.00%| 1.48%| 1.11%| 3.26%| 1.79%| 1.96%| 0.00%| 6.25%| 2.86%| 0.25%| 0.92%| 0.00%
2014-% - ¥ |  4.17%| 0.00%| 9.76%| 1.12%| 4.55%| 3.26%| 14.29%| 3.70%| 1.11%| 4.35%| 1.79%| 0.00%| 0.00%| 12.50%| 0.00%| 0.25%| 2.76%| 3.33%
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2010-03 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00%
2010-% = % 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.96% 0.57% 0.00%
2010-% = % 0.00% 0.00% 0.00% 5.56% 0.00% 0.00% 0.23% 0.00% 0.00% 0.77%
2010-% = % 0.00% 0.00% 0.00% 0.00% 0.00% 0.00% 0.23% 0.00% 0.57% 0.77%
2011-% - % 0.00% 11.11%
2011-% = % 0.00% 11.11% 0.00%
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2014-% - % 0.00% 0.00% 0.00% 0.00% 5.41% 1.69% 1.62% 2.39% 1.14% 0.77%
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Should Nuclear Energy Policy Turnaround? Comparing Attitudes
towards Nuclear Energy Policy among Key Groups in Taiwan

Tong-Yi Huang and Chung-An Hsieh™

Abstract

Nuclear power will remain a critical source of energy in the future. However, after the impact of the
Fukushima nuclear disaster in 2011, nuclear policy in various countries has confronted challenges from
stakeholders. Taiwan, which has four nuclear power plants, is no exception. In this study, we compared the
attitudes of the various stakeholders towards nuclear power as well as the causes of these attitudes. We have
adopted the data from a 2012 survey conducted on the Internet populace, local elites, technocrats, scholars,
and environmental groups. The result indicated that the stakeholders in Taiwan present three types of attitude
models towards nuclear power. Among them, trust in the government is the most important factor that
influences the attitudes of stakeholders. Our analysis also shows that benefits, compared with risks, tended to
have more influence on the attitudes of most stakeholders.

*Paper presented at the 2014 Annual Conference, American Society for Public Administration (ASPA) » March 14-18, 2014.
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1. Introduction

“Important public decisions incite controversy because they require difficult tradeoffs among objectives
stressed by different stakeholders.”

(Gregory & Keeney, 1994)

The World Energy Outlook (2011) report indicated that nuclear power still plays a critical energy policy
role in the future for countries worldwide. Under the impact of the 2011 Fukushima nuclear disaster, the
original nuclear policies from countries have been facing challenges from the various stakeholders. Several
countries, Germany and Swizerland for example, have significantly shifted their nuclear policy. Since the
issue involves the value conflicts among economic development, environmental protection, and
intergenerational justice, stakeholders tended to have different attitudes towards nuclear power policies due to
different ideals, values, and interests. How to ascertain the attitudes of different stakeholders as well as the
factors that influence these attitudes have become a critical issue for policy formation and communication.

In the past numerous scholars have already put significant efforts into understanding the nuclear policy
attitudes and risk perceptions of the various stakeholders (Gardner et al., 1982; Venables et al., 2009) as well
as their attitudes and risk perceptions on nuclear waste (Jenkins-Smith and Bassett, 1994; Sj6berg, 2003).
Studies have attempted to construct models on attitudes towards nuclear power in order to understand the
primary factors that affect public attitudes (Bronfman et al., 2012; Grove-White et al., 2006; OECD, 2010;
Peters and Slovic, 1996; Tanaka, 2004; Whitfield et al., 2009). These studies have also pointed out the need to
distinguish the various stakeholders. Although some of studies have indicated the importance of stakeholder
opinions and participation during the nuclear power policy formulation process (OECD, 2010; Owens and
Driffill, 2008), the academia have yet to further explore the factors that affect the attitudes of the various
stakeholders. Therefore, the applications of these studies on practical policy communication are restricted.

Since Japan's Fukushima nuclear disaster in 2011, nuclear attitude related studies have begun to gain
attention once again (Prati and Zani, 2013; Reyners, 2013; Visschers and Siegrist, 2013). Studies have
demonstrated that the cognition of interests, risk perceptions, trust, etc., are critical factors in the support for
nuclear power. Among them, the stakeholders’ critical role in the risk communication of nuclear is now
beyond question (Figueroa, 2013). Taiwan is a close neighbor of Japan and the Fukushima incident has
considerable impact towards Taiwan’s nuclear power policies. Taiwan is only 3,600 square kilometers in size
and relies on nuclear power to provide 18.8% of its electricity needs. Taiwan’s fourth nuclear power plant has
also been completed in recent years and it is now awaiting to go into operation. However, with the
democratization of Taiwan, social discussion for Taiwan fourth nuclear plant has shifted from academic elites
in the past to local residents, citizen representative and environmental groups (Ho, 2004), and the Fukushima
nuclear disaster have spurred more groups into the debate.

Previous studies have showed that different stakeholders have attitude and risk perception differences.

! Poon, A., Hsu, J. W. 2013, August 2. Brawl in Taiwan Legislature delays vote on nuclear plant. The Wall Street Journal, Asia
News. Retreieved February 27, 2014, from
http://online.wsj.com/news/articles/SB10001424127887323681904578643183739085350?mg=reno64-wsj&url=http%3A%2F%2
Fonline.wsj.com%2Farticle%2FSB10001424127887323681904578643183739085350.html.; Frid, M. J. 2013. Nuclear Power
Problems in South Korea, Taiwan. Retreieved February 27, 2014, from
http://martinjapan.blogspot.tw/2013/08/nuclear-power-problems-in-south-korea.html.
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(Gardner et al., 1982; Venables et al., 2009 ) Further research results indicated that “risks,” “benefits,” and
“trust” are critical considerations when people face highly complex or advanced technologies issues
(Bronfman et al., 2012; Siegrist, 2000, 1999; Tanaka, 2004). The models used in the past to explain the
nuclear power acceptance of the public have been validated (Bronfman et al., 2012; Siegrist, 1999; Tanaka,
2004;) and these models can explain the influential factors that can affect the degree of acceptance for nuclear
power. However, Ash (2011) found that it is difficult even for experts to reach a consensus during nuclear
policy debates and discussions. In addition, results from previous studies also indicated that there are slight
differences on the factors that affect the attitudes of the interviewees with different backgrounds (Bronfman et
al., 2012; Tanaka, 2004;). In this study, we endeavored to investigate the attitudes of stakeholders on nuclear
power to determine whether factors that affect the different stakeholders’ attitudes are different and what are
the possible factors. By answering these questions, not only can we verify whether the nuclear support model
can apply to a variety of stakeholders, we can also assist the government to perform good stakeholder
management during the policy process, clearly understand the focal point of concern for the various
stakeholders, and effectively perform policy communications.

1.1 Stakeholders Attitudes Towards Nuclear Energy Policy

In the policy analysis research field, the various interest groups play critical roles during the
policy-making process because they may have formal or informal impacts on a policy in the various policy
domain networks and can thereby affect the policy agenda or decision (Brugha and Varvasovszky, 2000;
Darmofal, 2005; Reed, 2008). Scholars have also advocated for the different stakeholders affected by a policy
to have the right to participate in the decision-making process (Gregory and Keeney, 1994). The
decision-making system should also incorporate stakeholders with different attitudes into the process in order
for the policy to become more compatible to different voices (Ash, 2011). A research report issued by OECD
(2010) indicated that during future policy decisions, stakeholders must be permitted to actively participate in
the decision-making process in order to enhance trust in the government and promote social acceptance of the
policy.

In nuclear policy issues, Sjoberg (2003) explored the attitudes and perceived risks of nuclear waste
facilities from the local residents living near the nuclear power plants, and found that the perceived risks and
attitudes are significantly related to whether the participating subject is a stakeholder. The degree of perceived
risks for stakeholders who have accepted the nuclear waste disposal sites (who have actively participated in
nuclear related issues) is lower compared to that of non-stakeholders (who did not actively participated in the
nuclear related issues), and the opposing stakeholders have a higher degree of perceived risks compared to
that of non-stakeholders. In addition, other studies that explored the attitudes of residents living in close
proximity to nuclear facilities, such as Venables et al. (2009), found that the opposite is true to the previous
assumptions. Communities nearby the existing nuclear power plants were not more receptive to new nuclear
power plants, and they present the divergent attitudes and perceptions of “nuclear power is beneficial and
safe” and “nuclear power is a threat and cannot be trusted.” Similarly, Ash (2011) not only indicated that there
are significant differences in the perceived risks and attitudes towards nuclear power between the stakeholders;
it also attempted to design a set of deliberative decision-making processes to obtain a consensus from the
views of the various stakeholders in order to facilitate the successful completion of the decision-making
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process. In addition to understanding the importance of the stakeholders’ policy attitudes, Owens and Driffill
(2008) also actively advocated that government units should incorporate them into the decision-making
process.

In terms of stakeholder analysis environmental policy (Owens and Driffill, 2008; Shackley et al., 2007;
van Apphen et al., 2007) and nuclear policy (Ash, 2011; Bertsch, Rentz, and Geldermann, 2007; Gerald, et al.,
1982; Jenkins-Smith and Bassett, 1994; Rothman and Lichter, 1987; Sjoberg, 2003) related studies in the past
have already delved into the analyses of the multi-stakeholders’ attitudes. These researches found that in
contrast with environmental activists, students, and blue-collar workers, higher proportions of technology or
business members support nuclear power (Gerald et al., 1982). And the environmental organization members
have a higher perceived risk, followed by the business community, and the scientific and technical experts
(Jenkins-Smith and Bassett, 1994).0wens and Driffill (2008) indicated that consideration and communication
by more decision-makers, technocrats, stakeholders, and the general public are required to formulate policies
more effectively in the future. Similarly, the phenomenon of increased emphasis on the attitudes of the various
stakeholders has also appeared in technology or energy related studies (van Apphen et al., 2007; Shackley et
al., 2007). In the Carbon Capture and Storage (CCS) topic, Van Apphen et al. (2007) analyzed the attitudes of
the various stakeholders such as the Dutch Government, the industry, and the environmental groups. Shackley
et al. (2007) also analyzed different stakeholders such as the industry, scholars, government officials,
non-profit organizations, and the members of congress for 28 European countries. These studies showcased
the fact that the attitudes of the stakeholders have increasingly gained attention in the decision-making process
for the various policy fields. In addition to environmental policies, there are also numerous nuclear policy
stakeholder-attitude related studies (Ash, 2011; Bertsch, Rentz, and Geldermann, 2007; Gerald, et al., 1982;
Jenkins-Smith and Bassett, 1994; Rothman and Lichter, 1987; Sjoberg, 2003). Gerald et al. (1982) found that
higher proportions of environmental activists, students, and blue-collar workers oppose nuclear power while
higher proportions of people working in the technology or business fields support it. Jenkins-Smith and
Bassett (1994) found that there is a significant difference on the perceived risk and uncertainty of nuclear
wastes between the scientific community, business community, and the environmental organization members.
The environmental organization members have a higher perceived risk, followed by the business community,
and the scientific and technical experts.

The nuclear power stakeholder perceived risks and policy attitudes related studies in the past have laid a
good foundation, but there are still significant shortcomings. Although Gerald et al. (1982) has analyzed the
attitudes of people with different backgrounds, it only employed the correlation analyses to understand the
relationships between the perceived risks, perceived benefits, degree of acceptance, and actions; and did not
distinguish the primary factors that affected these factors. Jenkins-Smith and Bassett (1994) used a relative
focus method to explore the attitudes of the various social elite groups on nuclear waste disposal and
particularly discussed the issue from the perspectives of the scientific community with more nuclear related
knowledge, the industry field with more power demands, and the environmental groups that have the most
concerns over the risks of nuclear power; and found that not only can these perspectives help to understand
the nuclear-related attitudes of stakeholders with different backgrounds, these perspectives can also help to
explore how people in the society view nuclear power in a relatively objective perspective. However,
Jenkins-Smith and Bassett (1994) also cannot fully satisfy our interests towards the causal factors of the
attitudes. Only by understanding the factors that influence the people's attitudes can we be able to improve
policy communication and formulation.



Based on the combination of nuclear related studies in the past, the stakeholders comprise the business
people, the scientific and technical experts, the environmental organizations, the students, the working class,
the nuclear power plant staffs, and the local residents. They also found the differences in their nuclear policy
attitudes and perceived risks. Similar to the previous studies, the relatively active stakeholders in the Taiwan’s
nuclear issues comprised the “internet populace” that has ample information and has gradually gained media
attention, the “local elites” in close proximity to the nuclear power plants, the “academic community” that
generate professional knowledge, the “environmental organization” that often organize social movements, and
the “technocracy” that supervise and control the nuclear power policies

1.2 Nuclear Power Policy Support Model (NPS model)

Findings from previous literature are adopted to construct our model. tudies that explored the degree of
new technology acceptance are primarily based on the Technology Acceptance Model (TAM) (Davis, 1989).
This model believes that the critical factors that affect the acceptance level of a technology are the perceived
usefulness and the perceived ease of use. The primary argument is that people will consider whether the
technology can bring practical usefulness or is convenient to use when deciding whether they would accept
the new technology. However, TAM cannot explain the impacts of the “negative effects” brought by the new
technology (especially risks) on the degree of acceptance. However, new technologies are often double edged
swords that bring both the positive and negative impacts while containing potential risks. Therefore, to
balance the tradeoffs weighted by people as they determine whether to accept a new technology, Siegrist
(1999, 2000) conducted a gene technology acceptance study and incorporated the “risk considerations” into
the gene technology acceptance model, and found that not only would the perceived benefits positively affect
the interviewees’ gene technology acceptance level, the perceived risks would negatively affect the acceptance
level as well.

Scholars have already pointed out critical factors that can affect nuclear power acceptance in nuclear
power acceptance studies. Studies have confirmed that the perceived risks and benefits are critical factors that
can affect the acceptance of nuclear power (Gardner et al., 1982; Peters and Slovic, 1996). In addition, the
worldview (Siegris,1999) and policy knowledge (Costa-Font, Rudisill, and Mossialos, 2008) are also
influencing factors that have been explored. Scholars have further built models based on these studies. For
example, in nuclear power acceptance model related studies, Tanaka (2004) found that the degree of
acceptance by the residents of Tokyo, Japan, were negatively affected by the perceived risks but positively
affected by the perceived benefits and trust in government. Continuing from this model, Bronfman et al. (2012)
has found similar results in a social power generation technology acceptance research compared to that of the
research conducted by Tanaka & Siegrist et al. However, in its trust-acceptability model for nuclear power, the
relationship between the degree of trust and acceptance cannot be verified. In addition, although the model
provided by Whitfield et al. (2009) included the variables discussed above, Whitfield et al. started from a
personal perspective to investigate the effects that trust, risk, and degree of support have on nuclear power;
and failed to discuss the perceived benefits issue that was relatively important to the previous studies.

After the Fukushima nuclear disaster, studies have been conducted to analyze the pre- and post-disaster
factors that influence attitudes (Prati and Zani, 2013; Reyners, 2013; Visschers and Siegrist, 2013). These
studies found that perceived benefits, perceived risks, and trust are still critical factors in determining whether
the people will support nuclear power. Therefore, although numerous studies have added many variables into
their models to discuss the factors that affect attitudes; the perceived benefits, perceived risks, and trust are
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still the key factors on the people’s attitudes towards nuclear power. Based on the results of these researches,
this study proposed the following hypothesis that has yet to be verified to establish models, and endeavored to
these models on the various stakeholders.

1.2.1. The Relationship between the Perceived Benefits (PB), Perceived Risks (PR), and Nuclear Power
Support (NPS)

The negative correlation between the perceived benefits and perceived risks has already been confirmed
by a Gene Technology Acceptance and a Fuel Power Generation research in the past (Bronfman et al., 2012;
Siegrist, 2000, 1999). We therefore propose the first study hypothesis.

H1: The perceived benefits of nuclear power will have a negative effect on the perceived risks of
nuclear power.

The H1 hypothesis relationship assumes that the more the interviewees agree to the benefits brought by
nuclear power, the less the interviewees’ perceived risks on nuclear power, and vice versa.

In addition to presenting the causal relationship between the perceived benefits and perceived risks as
described above, Siegrist (2000, 1999), Bronfman et al. (2012), and Tanaka (2004) have also confirmed the
positive correlation between perceived benefits and policy support. We therefore propose the following:

H2: Perceived benefit will positively affect nuclear power support.

The H2 hypothesis relationship assumes that the more the interviewees agree to the benefits brought by
nuclear power, the more the interviewees would accept the nuclear power related policies, and vice versa.

Bronfman et al. (2012), Siegrist (2000, 1999), Tanaka (2004), Whitfield et al. (2009) indicated that when
the perceived risks and policy support present a negative relationship, the following hypothesis is proposed:

H3: Perceived risks will negatively affect nuclear power support.

The H3 hypothesis relationship assumes that the more the interviewees agree to the risks brought by
nuclear power, the less the interviewees would accept the nuclear power related policies, and vice versa.

Based on the previous studies, we can anticipate that the more the stakeholders' perceived benefits on
nuclear power, the less the stakeholders’ perceived risks on nuclear power. The process of the tradeoffs
consideration is not entirely a zero-sum game and does have the potential impact of mutual growth and
decline. The more the various stakeholders recognize the benefits brought by nuclear power, the more they
would support nuclear power, and the vice versa. Similarly, the more the various stakeholders recognize the
risks and destructions brought by nuclear power, the less they would support nuclear power, and the vice
versa.



1.2.2 The Relationship between Trust in Institutions (T1), Perceived Benefit, Perceived Risk, and
Nuclear Power Support

Siegrist (2000, 1999), Tanaka (2004), and Bronfman et al. (2012) have confirmed that regardless of the
acceptance for genetic technology, nuclear power, or nuclear facilities; Trust in Institutions (TI) will often
affect the interviewees’ perceived benefits as well as risks to produce positive and negative effects accordingly;
and that the perceived benefits have a negative effect on the perceived risks. Therefore, we proposed H4 and
H5.

H4: Trust in Institutions will have a positive effect on perceived benefits.

Hypothesis H4 assumes that the more the interviewees trust the various actions of the government in
managing nuclear power, the stronger the interviewees perceived benefits on nuclear power, and vice versa.

H5: Trust in Institutions will have a negative effect on perceived risks.

Hypothesis H5 assumes that the more the interviewees trust the various actions of the government in
managing nuclear power, the weaker the interviewees perceived risks on nuclear power, and vice versa.

Correlations between trust in institutions and nuclear power support yield different results. A direct
correlation was not found in a student opinion survey research (Bronfman et al., 2012), but a positive
correlation was found in a general population interview survey (Tanaka, 2004). Although previous studies did
not find a stable correlation between trust in institutions and support for nuclear power, numerous distrust in
government problems as well as controversial public policies have emerged in Taiwan in recent years, and it is
worthwhile for us to explore and understand whether the various stakeholders’ support for nuclear power will
also be affected by the trust in institutions (OECD, 2010). Therefore, this study endeavored to verify whether
the more the various stakeholders trust in the government’s performance, the more they will support the
nuclear policies.

H6: Trust in Institutions will have a positive effect on nuclear power support.

Hypothesis H6 assumes that the more the interviewees trust the various actions of the government in
managing nuclear power, the more the interviewees would support the nuclear power policies, and vice versa.

We have combined the assumptions mentioned above, and added gender, educational level (edu), age,
and other factors as control variables to propose the Nuclear Power Support Model shown in Figure 1, which
has served as the framework for this study. The model contains the direct correlated foundation variables. For
example, trust in institutions would influence perceived benefit, perceived risk, and support for nuclear power;
perceived benefit would influence perceived risk and the degree of support for nuclear power; and perceived
risk would influence support for nuclear power. Among these variables, perceived benefit and perceived risk
play an intermediary role in the model. The purpose for the control variables is to eliminate the possibility for
the various perceptions and attitudes of the different stakeholder interviewee groups to be affected by
individual attributes.
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Figure 1 NPS model

The study subjects of the perceived benefits, perceived risks, and policy attitude causal model related
literatures discussed above were students (Bronfman, 2012; Siegrist, 1999), the general public (Peters and
Slovic, 1996; Siegrist, 2000; Whitfield et al., 2009), or residents living in close proximity to the nuclear
facilities (Sjoberg, 2003; Tanaka, 2004). Few studies have performed causal analysis discussions for different
stakeholders, and those that did failed to infer different causal relationship assumptions for the various
stakeholders in their preliminary research findings. In this study, we can supplement the insufficiency of the
previous studies and confirm whether the explanations used to explain the policy attitudes and factors for the
general population can also be used to explain the attitudes for the various stakeholders.

In general, previous studies have either explored the correlation between the perceived risks and policy
attitudes of the different stakeholders or established causal models without distinguishing the groups.
However, modern society’s technology products have complex risks and a high degree of uncertainty, and
members of social groups are also quite diverse. Public policies can affect all walks of people in the society.
In Taiwan, nuclear policy is one of the most controversial, complex, and far-reaching. Therefore, in addition
to facing the direct beneficiaries and victims from the policy, the government’s public policy-making process
must also be extended to incorporate views from the different groups. In this study, we endeavored to explain
what are the primary variables that can influence the degree of policy support from different stakeholders
using the nuclear power policy support model, confirm whether the model can be applied to the different
stakeholders in the society, and determine whether these impacts had merely presented themselves to the
different stakeholders in different forms.

2. Methods and Data Collection

In this study, we analyzed the survey data from the 2012 “Nuclear Facilities Safety Awareness and
Nuclear Energy Policy Development” research project (NSC100-NU-E-004-001-NU) commissioned by
Taiwan’s National Science Council and the Atomic Energy Council. This research project surveyed policy
stakeholders including the Nuclear Power Supervision Unit (Atomic Energy Commission—technocracy), the
local village chiefs (local elites) in close proximity to the nuclear plants, the experts and scholars, as well as
the Internet populace on the critical variables such as the nuclear power related perceived risks, attitudes, and
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recognitions. The research project also employed various survey methods to conduct surveys on the various
key groups, and there were a total of 1483 valid and successful samples, as shown in Table 1:

Table 1. Research subject description

Population Vel Respond

Stakeholder Survey Method Sample
Number Rate

Number
Internet Populace Internet Survey N/A 1069 N/A
Local elite Interview Survey 62 49 79%
Technocracy Interview Survey 143 117 82%
Scholar and Experts Internet Survey 313 135 43%
Environmental Groups | Mail Survey 208 113 54%

Source of Information: Current Study

The Internet populace, primarily those over the age of 20 in Taiwan with Internet surfing habits, was
surveyed using Internet questionnaires and a total of 1069 samples were subsequently obtained. Before
analyzing, that data was weighted to be consistent with the basic attribute distribution of the Taiwanese
citizens. Local elites, we have included a total of 62 village chiefs from the Shimen, Jinshan, and Wanli
districts as well as the Hengchun and Gongliao townships that are in close proximity to Taiwan’s four nuclear
power plants. Technocracy, we limited our scope of survey to ensure professionalism in the nuclear field and
only interviewed employees from the Comprehensive Planning Division, the Nuclear Regulatory Division, the
Nuclear Technology Division, and the Office of the Secretary. Scholar and Experts, we have screened nuclear
scholars and sociologist scholars. Finally, we have surveyed government approved national environmental
groups through mailed questionnaires.

3. Analysis

In this study, we have established the nuclear power generation support model based on the different
stakeholders. We conducted the regression analysis and path analysis based on the overview of the various
models, and then performed further interpretations. Please refer to Appendix B for the operational definition
for each variable and the detailed statistics for each model.

3.1 Difference in stakeholders’ attitude

The degree of support for nuclear power form the various stakeholders is shown in Table 3. As
anticipated, the technocracy is more supportive of nuclear power compared that of the four other stakeholders,
followed by the Internet populace, expert scholars, and then the environmental groups. The local elites in
close proximity to the nuclear plants have the lowest average degree of support compared to that of the other
stakeholders. This result is similar to that of Gerald et al. (1982), which indicated that the environmental
activists have a lower level of support and the technical personnel have a relatively higher degree of support.
However, the finding made by Venables (2009) was significantly different. The Opinions obtained by
Venables through the Q-method indicated that residents living in close proximity to nuclear facilities illustrate
two groups with significant differences in views. The residents who believed that nuclear plants are beneficial
and safe mostly held a very positive attitude towards nuclear power. The other group believed that nuclear
power is a threat and cannot be trusted, and most of the people in this group held a negative attitude towards
nuclear power. The local elites in Taiwan mostly have negative attitudes towards nuclear and do not present
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two diverse groups.

Table 3. Mean statistics scale of support for nuclear power by stakeholders

Stakeholder Mean Standard
deviation
Internet populace 2.593 0.881
Local elite 1.818 0.786
Technocracy 3.349 0.793
Expert and Scholars 2.558 1.192
Environmental Group | 2.046 0.980

Source of Information: Current Study
3.2 The Internet Populace NPS Model

We found that the Internet populace NPS model supports all of the hypotheses. In terms of individual
attributes, the Internet populace presents a positive relationship between educational level and perceived
benefits; and men have a higher level of perceived benefits, show stronger support for nuclear power, and
have a lower level of perceived risks compared to that of women, As shown in Figure 2, the results show that
the factors that directly affect “NPS” comprised “gender” (0.111), “TI” (0.181), “PB” (0.365), and “PR”
(-0.217). The “gender,” “educational,” and “TI” factors can indirectly affect “NPS” through “PB” and “PR.”
In sum, “TI,” “PB,” and “PR” have the overall effect of 0.416, 0.600, and -0.217 towards “NPS,”

RN

0.365

gender

0.066
edu 0.111

— 0.445
-0.206
A/’T—— 0.181 NPS
TI

S -0.066

-0.244 0.217
PR -

Figure 2 Network Populace NPS model

respectively.? For factors that have the overall affect towards NPS, if the standardized coefficient of over 0.3
is used for the primary influencing factor, the primary factors that affect public policy support are “TI” and
LLPB.11

? Please refer to Appendix B
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In short, men tended to be more supportive of “nuclear power” compared to that of women; and the more
the people trust the nuclear related information, supervision and management capabilities, and emergency
response capabilities of the government, the more the people will support “nuclear power.” Trust in
institutions mentioned above also has a positive direct impact on the “perceived benefits” of nuclear power.
That is, the higher the degree of trust towards the institutions, the more people can accept the benefits brought
by the nuclear power policy; and the degree of perceived risks will also decrease indirectly and thereby affect
the people's attitudes towards nuclear power. This result confirmed that the primary factors that can influence
support for nuclear power in Taiwan are identical to those obtained from studies conducted in other countries
(Bronfman et al., 2012; Tanaka, 2004; Whitfield et al., 2009). As a result, the nuclear power support model is
suitable to explain the causes for the attitudes of the Taiwanese people.

PB
0.446 / '

-0.384
|
7 F— 0477 l / NPS
-0.338
PR v

Figure 3 Local Elite NPS model

3.3 Local Elite NPS Model

We found that the local elite nps model supports H1, H3, H4, and H6. As shown in Figure 3, factors that
have a direct impact towards “NPS” comprised “TI1” (0.477) and “PB” (-0.338). “PB” can indirectly affect
“NPS” through “PB.” “TI” can indirectly affect “NPS” through “PB” and “PR.” In short, “TI,” “PB,” and
“PR” have the overall effect of 0.535, 0.130, and -0.338 towards “NPS,” respectively. For factors that have the
overall affect towards NPS, if the standardized coefficient of over 0.3 is used for the primary influencing
factors, the primary factors that affect the degree of policy support for the local elite model are “TI” and “PR.”
These results are different from the general rule models provided by the previous studies (Bronfman et al.,
2012; Tanaka, 2004; Whitfield et al., 2009). At least in terms of local elites, perceived benefits will not
directly affect policy attitude and only has an indirect effect relationship through perceive risks.

In short, the more the local elite trust the nuclear related information, the supervision and management
capabilities, and the emergency response capabilities of the government, the more they will support nuclear
power policies. Trust in institutions creates a positive direct impact toward the “perceived benefits” of nuclear
power and a negative indirect impact towards the “perceived risks” of nuclear power. That is, the greater the
degree of trust towards the government, the higher the support for the benefits brought by the nuclear power
policies. This factor also indirectly reduces the perceived risks and affects the level of support for the policies.
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The local elites have extremely rich experiences in interacting with the staffs of the local nuclear power
plant as well as the Atomic Energy Council. Therefore, their interactive experiences will reflect their trust in
institutions, especially in terms of the nuclear information published by the government as well as the
government’s supervision, management and emergency response capabilities. The more the local elites trust
the government’s capabilities mentioned above, the higher the degree of perceived benefits and the lower the
degree of perceived risks, and the greater the support for nuclear power. The results of the model indicated
that for local elites, the national risks brought by nuclear power has more influence over their support for
nuclear power compared to that of national benefits brought by nuclear power.

0.345 PB
0.180 0.455
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Figure 5 Scholar-Expert NPS moderl

3.4 Technocracy NPS Model

We found that the technocracy NPS model supports H1, H2, H4, and H6. In addition, the personal
background attribute also presents a positive relationship with “education,” “age,” and “PB.” As shown in
Figure 4, the results show that factors that can directly affect “NPS” comprised “T1” (0.193) and “PB” (0.455).
The “educational,” “age,” and “TI” factors can indirectly affect “NPS” through “PB.” In short, the “TI” and
“PB” variables have the overall effect of 0.552 and 0.455, respectively; and “PB” do not have a significant
impact on NPS. For factors that have an overall impact towards nuclear power support, if the standardized
coefficient of over 0.3 is used for the primary influencing factors, the primary factors that can affect the policy
support level for the technocracy model are “TI” and “PB.” These results are different from the general rule
models provided by previous studies (Bronfman et al., 2012; Tanaka, 2004; Whitfield et al., 2009). At least in
terms of technocracy, perceived risk is not a major concern for their nuclear power related judgments.

In short, the more the technocracy trust the government’s nuclear related information as well as the
supervision, management, and emergency response capabilities, the more it will support “nuclear power.”

Trust in institutions discussed above also has a positive direct impact on the “perceived benefits” of nuclear
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power. That is, the higher the degree of trust towards the government, the more the technocracy can accept the
benefits brought by the nuclear power policy; and the degree of perceived risks will also decrease indirectly
and thereby affect the technocracy’s attitudes towards nuclear power. In addition, the meaning of the model
indicated that for technocracy, perceived risk is not a primary concern when they decide whether to adopt
nuclear power. Instead, their primary concern is whether nuclear power can bring benefits to the nation. This
result also indicated that for the technocracy that supervise and manages the nuclear power policies, nuclear
power related risks are something that they can control.

3.5 Scholar and Expert NPS Model

We found that the scholar and expert NPS model supports H1, H2, H3, H4, H5, and H6. As shown in
Figure 5, factors that have a direct impact towards “NPS” comprised “TI” (0.510), “PB” (0.275), and “PRs”
(-0.203). In addition, “TI” has an indirect effect towards “NPS” through “PB” and “PR; ” and “PB” have an
indirect effect towards NPS through “PR.” In sum, “Tl,” “PB,” and “PR” have the overall effect of 0.847,
0.350, and -0.203 towards “NPS,” respectively. For factors that have an overall impact towards NPS, if the
standardized coefficient of over 0.3 is used for the primary influencing factors, the primary factors that can
affect the degree of policy support for the scholar and expert model are “TI” and “PB.” These results are
identical to the general rule models provided by previous studies (Bronfman et al., 2012; Tanaka, 2004;
Whitfield et al., 2009). The relationships between the various variables are the same compared that those
provided by the studies from other countries.

In short, the more the scholars and experts trust the government’s nuclear related information as well as
its supervision, management, and emergency response capabilities, the more they will support “nuclear
power.” Trust in institutions discussed above also has a positive direct impact on the “perceived benefits” of
nuclear power. That is, the higher the degree of trust towards the government, the more the scholars and
experts can accept the benefits brought by the nuclear power policy; and the degree of perceived risks will
also decrease indirectly and thereby affect the scholars’ and experts’ attitudes towards nuclear power.

3.6 Environmental Group NPS Model

We found that the environmental group NPS model supports H1, H2, and H4. In terms of the personal
background attribute, men has a higher level of perceived benefits compared to that of women and educational
level has a negative relationship towards perceived risks. As shown in Figure 6, the only factor that presents a
direct influence towards “NPS” is “PB” (0.695); and factors that have an indirect effect on nuclear power are
“gender” and “TL.” In sum, the “TI” and “PB” variables have the overall effects of 0.389 and 0.695,
respectively; and “PR” do not have a significant impact on NPS. Based on above result, this study further
using hierarchical regression method and found that the influence that PR have on NPS is absorbed by the PB.
That is, when the environmental groups are considering the risks posed by nuclear policies, they are also
influenced by the benefits brought by nuclear power. The impacts of the benefits may even replace those of
the perceived risks. For factors that have the overall effects towards NPS, if the standardized coefficient of
over 0.3 is used for the primary influencing factors, the primary factors that can affect the degree of policy
support for the environmental group model are “TI” and “PR.” These results are significantly different from
the general rule models provided by previous studies (Bronfman et al., 2012; Tanaka, 2004; Whitfield et al.,
2009). At least for the environmental groups in Taiwan, Tl and PR do not have a significant influential
relationship to NPS. That is, these factors are not the primary determination factors for NPS.
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In short, the more the environmental groups trust the government’s nuclear related information as well as
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Figure 6 Environmental Group NPS Model

its supervision, management, and emergency response capabilities; the more environmental groups can
recognize the benefits brought by nuclear power and the stronger they will support “nuclear power.” This
result also showed that when environmental groups consider whether they will support nuclear power, they
will assign more weight to national benefits when they assess the tradeoffs of the risks and benefits, and the
weight of the benefits will even outweigh that of the risks created by nuclear power. Perhaps among the
numerous environmental groups in Taiwan, they do not concern solely about the accompanying risks as we
have previously assumed, and will also consider the national benefit factor as well.

4. Findings

In this study, we have compiled the research findings based on the outcomes of the regression and path
analysis as follows:

4.1 Five Stakeholders, Three Models

We found that the five stakeholders’ NPS models are presented in three forms. The degrees of nuclear
power support for these models are affected by different factors.

4.1.1 The Internet Populace as well as the Scholar and Expert Models Match the Original Trust Model

The Internet populace as well as the expert and scholar models match the original model proposed by
Siegrist and Bronfman et al., which illustrate the relationship between trust in institutions, perceived benefit,
perceived risk, and degree of policy support. In short, the nuclear power policy interpretation model more
often used in the academic field is the most suitable model for explaining the attitudes of the general public.
The remaining models for different stakeholders have all presented complex influential relationships.

4.1.2 Technocracy and Environmental Group Models are the Most Similar

The technocracy and environmental group models are very similar in appearances. In these models,
perceived risks do not affect support for nuclear power, which is different to the research results made by
Siegrist, Tanaka, and Bronfman et al. In terms of technocracy and environmental groups, the risks and
destruction generated by nuclear power are not critical consideration factors on whether they will accept or
oppose nuclear power. The most critical factors for these two groups are trust in institutions and possible
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benefits generated by nuclear power. However, what is interesting is that compared to the other stakeholders,
the environmental groups that do not support nuclear power cannot explain why they do not support nuclear
power in terms of perceived risks. The significant impact factor for the environmental groups appears to be
whether nuclear power can bring benefits, which is an intriguing phenomenon.

4.1.3 Benefits Brought by Nuclear Power is not the Gravest Concern for the Local Elites

For the local elites in closest proximity to the nuclear plants, the primary factors in determining whether
they will support nuclear power are trust in institutions and the risks of nuclear power. The biggest difference
between the local elite model and the other stakeholder models is that for the local elite model, perceived
benefits do not have a direct significant impact over support for nuclear power. In sum, benefit brought by
nuclear power is not a direct consideration factor of the local elites. This model also presents a NIMBY effect.
As those located in the closest proximity to the nuclear plants, the risks posed by the nuclear plants and
whether the government has the capability to handle, manage, and supervise the nuclear plant are of the
gravest concern for the local people.

4.2 Trust in Institutions is Increasingly Important

Trust in the Institutions by different stakeholders is the topic that the various nations must seriously face
in the future (OECD, 2010). In the five models, trust in institutions is a variable that has at least some direct or
indirect impacts. Besides for the environmental group whereby the effect that trust in institutions has on
nuclear power support is indirectly created through perceived benefits as the intermediary, trust in institutions
has a direct impact to nuclear power support for all other models. This result is consistent with the findings
made by Tanaka, which confirmed that trust in institutions will affect the degree of support for nuclear policy.
This result also corrects the influential relationship of trust in institutions and degree of policy support
proposed by Bronfman et al. The study subjects for Tanaka happen to be the people of Japan, which belongs
to the oriental culture as that of the Taiwanese society. Whether the reason why Tanaka and this study have
yielded the same results was due to the fact that the Oriental culture tended to be more reliant on their
governments is worthy of attention.

In short, regardless of the stakeholder types, they all have dependence as well as trust relationships with
the government and these relationships will influence support the public policies. This outcome has critical
implications to the government’s public governance. If the government’s administration can no longer be
trusted by the citizens, the mistrust will affect the public policies already launched. This is at least true for the
nuclear power issues that are full of risk related disputes. The OECD (2010) has reached the same conclusion.
In the future, more stakeholder participation must be included to establish trust in the government. The
objective to pursue is to incorporate more public values into the decision-making process, enhance the actual
quality of the decisions, resolve the conflicts between the competing interests, establish trust to the
government, and provide education to keep the public informed.

4.3 In terms of Trade-offs between the Benefits and Risks, the Stakeholders are More Affected by the
Befefits

Cost-benefit analysis is one of the rational decision-making tools for the people. When determining
whether to accept something new, people will naturally consider the accompanying benefits as well as the
possible costs and risks. In the controversial nuclear power debates that are filled with uncertainties and high
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complexity, people must measure the tradeoffs of nuclear power before deciding whether to accept it. The
results of this study verified that except for the local elites, the other four types of stakeholders tended to be
more affected by the perceived benefits when deciding whether to support nuclear power. In short, if the
government can market the benefits of nuclear power to the stakeholders and help them understand these
benefits during nuclear the power promotion process, the government is bound to acquire more support for
nuclear power.

5. Conclusion

In this study, we proposed 6 hypotheses for 5 stakeholder groups. The final validation results are shown
in the Hypothesis Validation Table attached as Appendix C. We have accepted a total of 23 hypotheses and
rejected 7 hypotheses. The results of the various models indicated that the NPS models for the different
stakeholders are distinct. However, despite the large differences in the respective models, trust in institutions
and perceived benefits are the critical factors needed to acquire support for nuclear power. This result echoes
the findings made by Tanaka and supports the emphasis of OECD (2010) on stakeholders’ trust. However, the
perceived risks factor is not entirely supported by the research results made by Siegrist(2000,1999),
Tanaka(2004), and Bronfman et al.(2012) This factor only served as a critical explanatory variable in the local
elite model and did not have a significant influence in the technocracy and environmental group models.

Our finding has critical implications for the government’s governance practices. First, The nuclear power
problem is a trust in institutions problem. The government must reestablish its policy image and
administrative efficiency in order to win over trust from the various stakeholders; especially the local elites,
technocracies, and scholar experts. Second, perceived benefit is a critical factor that affects the various
stakeholders (except for local elites). Therefore, the government should first disclose more nuclear power
related benefits so that the public can recognize them, and then explain the accompanying risks and measures
that the government will take to control these risks. Third, ifferent from the other stakeholders, nuclear power
promotion for local elites should start from the risk aversion measures to enable the local residents and elites
to understand the nuclear power generation process as well as what measures have the government taken to
reduce the risks to the lowest level in order to enable the residents to have a peace of mind.

Our study has also proposed topics for further studies. First, trust in institutions must be taken into
account in related model in the future Second, there is no one-size-fits-all model can explain all of the
stakeholders, which further confirms the importance of management for different stakeholders. Third, in the
future, getting deeper into policy knowledge (Sjoberg and Sjoberg, 1991; Costa-Font, Rudisill, and Mossialos,
2008), values (Peters amd Slovic, 1996; Siegrist, 1999), and participation experiences oriented analyses can
establish the determination factors for identifying the different stakeholder groups. Fourth, the technocracy
and scholar experts that have the most intimate relationships with the government are the most critical
consideration factor for trust in government, and the implications behind this is intriguing.
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Appendix A. Operational Definition

Variable Operational Topic Scale Recoding
Name
Nuclear V1. Do you support or oppose 1. Deeply oppose
Power Policy using nuclear power as one | 2. Somewhat oppose
Support of the methods to generate 3. Somewhat support
electricity in Taiwan ? 4. Deeply support
Perceived V7. What do you think about the | 1. Nuclear risks are The two variables are
Risk risks of nuclear power when significantly greater combined into one.
it is compare to other safety than risks in everyday | The greater the value,
risks in everyday life ? life the greater the risks,
Risk_other 2. Nuclear risks are and vice versa.
somewhat greater
than risks in everyday
life
3. Nuclear risks are the
same as the risks in
everyday life
4. Nuclear risks are
somewhat lower than
risks in everyday life
5. Nuclear risks are
significantly lower
than risks in everyday
life
v31 Some people said that: 1. Deeply oppose
“Taiwan has a small 2. Somewhat oppose
landmass and a large 3. Somewhat agree
population, the entire 4. Deeply agree
Taiwan will be subjected to
the threat of radiation if
nuclear plants suffered a
natural disaster or terrorist
attack.” Do you agree with
this statement?
Perceived v28 Some people said that: 1. Deeply oppose The two variables are
Benefit “Nuclear power emits less 2. Somewhat oppose combined into one.
carbon dioxide compared to | 3. Somewhat agree The greater the value,
coal or oil power, and can 4. Deeply agree the greater the
help to slow down global benefits, and vice
warming.” Do you agree versa.
with this statement?
v30 Some people said that: “The | 1. Deeply oppose
costs of nuclear power is 2. Somewhat oppose
more stable compared to 3. Somewhat agree
coal, oil, and natural gas; 4. Deeply agree
and nuclear power is more
helpful to economic
development.” Do you agree
with this statement?
Trust in v25 Do you believe in the 1. Deeply distrust The three variables are
Government nuclear and radiation safety | 2. Somewhat distrust combined into one.
monitoring information 3. Somewhat trust The greater the value,
published by the 4. Deeply trust the greater the
government? benefits, and vice
v26 Do you trust the 1. Deeply distrust versa.
government’s capacity to 2. Somewhat distrust
supervise and manage 3. Somewhat trust
nuclear power plants? 4., Deeply trust
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v27 Do you trust the 1. Deeply distrust
government’s capacity to 2. Somewhat distrust
provide emergency 3. Somewhat trust
response during nuclear 4. Deeply trust
incidents?
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Appendix B. Model Statistic Scale

Table 4. Perceived benefit model®

Category Internet Local | Technocracy Scholar Environmental
Populace Elite Experts Group

Gender 0.129** - - - 0.175**

Education 0.066*** - 0.345*** - -

Level
Age - - 0.180* - -
Trustin 0.445%** | 0.446** 0.504*** 0.727*** 0.560***
Government

N 1069 49 117 135 113

R-sequre 0.230*** | 0.182** 0.389*** 0.525*** 0.354***
F 107.114 11.644 25.663 148.971 31.747

> * P<0.05, ** P<0.01, ***P<0.001
Table 5. Perceived risk model

Category Internet Local | Technocracy | Scholar | Environmental
Populace Elite Experts Group
Gender | -0.066** - - - -
Education - - - - -0.215**
Level
Age - - - - -
Trustin | -0.244*** - - | -0.411*** -
Government
Perceived | -0.206*** | -0.384** -0.410*** | -0.368*** -0.422***
Benefit
N| 1069 49 117 135 113
R-1 0.171*** | (0.129** 0.161*** 0.517*** 0.227***
F | 55.908 8.129 23.259 72.716 17.427

» * P<0.05, ** P<0.01, ***P<0.001

* The missing values were substituted using the average values
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Table 6. Nuclear power support model

Category Internet Local Technocracy | Scholar | Environmental
Populace Elite Experts Group
Gender 0.111** - - -
Education - - - -
Level
Age - - - -
Trustin 0.181*** | 0.477*** 0.293*** 0.510***
Government
Perceived 0.365*** - 0.455*** 0.275*** 0.695***
Benefit
N| -0.217*** | -0.338** - | -0.203**
R- 1069 49 117 135 113
F 0.389*** | 0.406*** 0.431*** 0.791*** 0.478***
Gender | 171.084 17.424 44.879 169.759 103.457

>

* P<0.05, ** P<0.01, ***P<0.001
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Table 7. Path analysis of the standardized coefficient

Internet Populace Local Elite Technocracy |Scholar Experts EnvgigTsntal
R'Sk. Nuclear R'Sk. Nuclear Risk .Nuclear Risk .Nuclear Risk .INuclear
Recognit .~ |Recognit] .~ "|Recogni .~ |Recogni .~ |Recogni -
X Policy ; Policy ; Policy ; Policy ; Policy
ion ion tion tion tion
Gender -0.066 0.111] - - - - - -+
Education
- - - - - - -1 -0.215r
Level
O |Age - - - - - - - -+
3 Trust in
= -0.244 0.181] - 0.477 -l 0.293] -0.411] 0.510 -+
3 |Government
& ;
~ |Perceived
] -0.206 0.365] -0.384 -0.410, 0.455] -0.368| 0.275| -0.422| 0.695]
IBenefit
Perceived
] -l -0.217 - -0.338 - - -l -0.203 -+
Risk
Gender -0.027 0.067, - - - - - -0.074 0.122
Education -0.014 0.027, - -0.141) 0.157 - - - -
Level
g Age - - - -0.074| 0.082 - - - -
g Trust in -0.092 0.235] -0.171 0.058] -0.207| 0.229] -0.268/ 0.338] -0.236/ 0.389]
3 |Government
kS
S |Perceived - 0.045 - 0.130 - - -l 0.075 - -
IBenefit
Perceived - - - - - - - - -
Risk
Gender -0.093 0.178 - - - - -1 -0.074 0.122
Education -0.014 0.027 - -0.141] 0.157 - - -0.215 -
Level
% Age - - - -0.074) 0.082 - - - -
s?=> Trust in -0.336 0.416] -0.171] 0.535| -0.207| 0.522] -0.679] 0.848] -0.236| 0.389]
_g Government
3 Perceived -0.206 0.4100 -0.384] 0.130] -0.410, 0.455] -0.368 0.350| -0.422| 0.695
IBenefit
Perceived -[ -0.217 - -0.338 - - -l -0.203 - -
Risk




Appendix C. Hypotheses Table

Hypothesis Hyp(_)thesi_s Verification
Relationship Result
H1 : The perceived benefits of nuclear power will .
havzlaO a negative effect on the percsived risks ) Established for
all stakeholders
of nuclear power.
H2 : Perceived benefit will positively affect nuclear an Not established
power acceptance. for local elites
H3 : Perceived risks will negatively affect nuclear ][\lot es:]ablished
or technocrac
power acceptance. o i y
environmental
groups
H4 : Trust in Institutions will have a positive effect ) Established for
on perceived benefits. all stakeholders
H5: Trust in Institutions will have a negative effect Established for
on perceived risks. ) Internet populace
and scholar
experts
H6 : Trust in Institutions will have a positive effect Not established
on nuclear power acceptance “H _ for
environmental
groups
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