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ABSTRACT 

 

As nuclear power remains an ongoing controversy in contemporary society, it is crucial to 

understand how laypeople make sense of nuclear power by considering influences at both the 

cognitive and the social level. Using the lens of social representation theory, this thesis employed 

automatic content analysis and core-periphery analysis to reveal the content, structure, formation, 

and dynamic shifts of laypeople’s social representations concerning nuclear power as they were 

expressed in tweets and comments posted on Chinese social media platform Weibo from 2011 to 

2018. This thesis found that laypeople in China regarded nuclear power predominantly as an 

energy source, and they focused on general knowledge regarding national development of 

nuclear power and related energy policies, which remained unchanged over the eight years. 

Additionally, they perceived risks of nuclear power to occur at an individual level while benefits 

occurring at a social level, and they showed a reluctant acceptance of nuclear power. 

Alternatively, laypeople also made sense of nuclear power by addressing its controversial nature, 

such as plant siting and nuclear accident causation, but these ideas varied according to the 

specific social contexts. To form these representations, laypeople anchored nuclear power within 

social/historical events, a preexisting knowledge system, and personal experience, objectifying 

nuclear power through familiar objects and verbal metaphors. Moreover, they created and shared 

these representations by transforming abstract scientific knowledge about nuclear power into 

common-sense information and by adopting consensual discourse like heterogeneous arguments, 

affective expression, and stories about nuclear power. These findings provide implications for 

understanding laypeople’s everyday knowledge of nuclear power and for designing effective 
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communication strategies in line with laypeople’s actual understanding for popularizing science 

and communicating risk in terms of nuclear power. 

Keywords: social representation; nuclear power; topic modeling; core-periphery; Chinese 

social media 
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CHAPTER 1. INTRODUCTION AND BACKGROUND 

 1.1. Introduction 

Since its inception, nuclear power has consistently remained highly controversial 

technology and has resulted in considerable public concern and debate worldwide (Ho et al., 

2018). Public debates over nuclear power often polarize into two sets of competing positions. 

Advocates commonly emphasize its environmental and economic benefits, such as low carbon 

emission and stable electricity supply (International Atomic Energy Agency [IAEA], 2014; 

World Nuclear Association [WNA], 2015), while opponents are concerned with the potential 

health risks, including ionizing radiation affecting human health and environmental 

contamination due to nuclear waste (IAEA, 2014; Ho & Kristiansen, 2019). In the history of 

nuclear power development, widespread development corresponded with several major nuclear 

disasters, such as the Three Mile Island, Chernobyl, and Fukushima Daii-chi nuclear accidents, 

all of which triggered public debates (Novikau, 2017).  

Most recently, the Fukushima Daii-chi nuclear accident in 2011 returned the issue of 

nuclear power to the forefront of public consciousness, gaining remarkable salience in media 

attention, public concern, and political action (Kinsella, 2012). Public concern over the safety of 

nuclear power plants proliferated locally and globally, and acceptance of nuclear power 

decreased worldwide (Butler, Parkhill, & Pidgeon, 2013; Kim, Kim, & Kim, 2013). At the same 

time, many countries adjusted their energy policies and regulations in response to the Fukushima 

accident. Several countries, including Germany and Switzerland, decided to phase out nuclear 

power (Ionescu, 2012); some nations, such as the US and the UK, decided to postpone the 

construction of nuclear power plants (Kim et al., 2013); and some developing countries, such as 
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China and India, still underwent high-speed construction of nuclear power plants after a 

temporary close (Wu, 2017; Zhu, Wei, & Zhao, 2016). In general, disparate social groups and 

institutional agencies responded differently to nuclear power, due to its controversial nature, 

which can be seen more clearly in the post-Fukushima era.  

Compared to experts and policymakers, the general public manifests a different 

understanding and perception toward nuclear power (Su et al., 2017). Previous studies have 

demonstrated that laypeople hold different readings, judgments, beliefs, and attitudes toward 

nuclear power, resulting in a “knowledge gap” or “perception gap” between the public and 

scientists in terms of nuclear power. In particular, nuclear scientists insist that nuclear power is 

safe according to scientific evaluations of risk probability, while a majority of laypeople are only 

concerned with the catastrophic outcomes of nuclear accidents and overlook the scientific 

probability (Li, Fuhrmann, Early, & Vedlitz, 2012). Similarly, differences in understanding and 

perceiving nuclear power also exist between governments and the general public. Specifically, 

governments frame nuclear power as a cost-effective clean-energy resource in response to 

climate change, while the general public is more worried about the potential threat from nuclear 

radiation to their health (Sun & Zhu, 2014).  

These conflicting viewpoints among scientists, policymakers, and laypeople have proven 

to be able to influence public acceptance of nuclear power (Guo & Ren, 2017). Although the 

decision-making process in developing nuclear power is primarily dominated by the authorities 

and the professionals, previous studies have indicated that the general public’s viewpoints and 

opinions play a crucial role in shaping that development (Glaser, 2012). For instance, the 

opposition and obstruction of laypeople can often result in anti-nuclear protests, leading to the 

delay or termination of planned nuclear power projects (Glaser, 2012). Thus, it is imperative to 
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understand the viewpoints of laypeople and the ways they make sense of nuclear power, in order 

to establish more effective communication between stakeholders and engage in better decision-

making processes on the issue of nuclear power development.  

A number of studies in the field of science and risk communication have shed light on 

how laypeople understand and perceive nuclear power, relying on different theoretical 

perspectives. Overall, the deficit model (Irwin & Wynne, 1996) and cognitive heuristic models 

have been predominantly used to directly examine public knowledge and perception of nuclear 

power (Guo & Ren, 2017; Ho et al., 2018). Alternatively, a number of empirical studies have 

examined media frames and public discourse to investigate laypeople’s viewpoints and opinions 

about nuclear power (Jasanoff & Kim, 2009; Novikau, 2017) . However, the existing studies 

have assumed that laypeople’s understanding of nuclear power on an individual level is majorly 

limited, and they have presupposed an inequality in the knowledge relationship between the lay 

public sphere and the high-status scientific sphere (Joffe, 2003; Veltri, 2013).  

The deficit model uses the extent of specific scientific knowledge to evaluate laypeople’s 

understanding of a given science or technology; it attributes the knowledge gap between the 

scientific community and the lay sphere to the lack of professional knowledge of non-scientists 

and institutions (Wynne, 1991). The deficit model has been criticized for oversimplifying 

humans’ knowledge structures and neglecting the fact that nuclear power is a controversial 

technoscience that involves multiple political, economic, and social contexts (Durant, 1999; 

Joffe, 2003). Thus, it is insufficient to consider only the public’s professional knowledge when 

judging the relationships between laypeople and nuclear power (Durant, 1999).  

Cognitive heuristic models are extensively used to examine factors influencing 

laypeople’s perceptions; prior studies addressed the vital role of human cognition in 
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understanding controversial technology. This approach focused on laypeople’s perceptions and 

attitudes when dealing with novel or controversial technoscience (Joffe, 2003). In these models, 

heuristic cues—such as value proposition, risk perception, benefit perception, and cost 

perception—are regarded as important determinants of public attitude toward, and acceptance of, 

nuclear power (Ho et al., 2018). This model focuses on individuals’ cognitive information 

processing at an intrapersonal level and highlights the heuristic shortcuts in dealing with science 

topics. However, the assumption of the cognitive heuristic model is a biased mechanism, which 

posits that individual’s judgments are irrational (Joffe, 2003). Furthermore, some scholars have 

argued that laypeople’s responses to nuclear power are constructed both individually and 

socially, rather than generated in the individual cognition after receiving and processing 

scientific knowledge (Joffe, 2003).  

Clearly, neither the deficit model nor cognitive heuristic models are alone sufficient for 

examining how laypeople understand nuclear power; neither is the individual cognitive 

perspective alone enough. Nevertheless, very little research examines individuals’ responses to 

nuclear power at an interpersonal communication level and in specific social contexts.  

A significant number of empirical studies have used media frame and discourse to 

indirectly investigate laypeople’s viewpoints about nuclear power, based on the premise that 

laypeople use information from media as the foundation on which they construct meanings of 

scientific issues (Gamson & Modigliani, 1989). Although such studies have delineated the 

content and meaning of messages related to nuclear power, they were media-centered and limited 

to understanding how laypeople make sense of nuclear power from an audience perspective. 

Additionally, a few studies have analyzed the general public’s discourse in debates around 

nuclear power. Still, a good portion of these studies have primarily focused on describing the 
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content of public discourse of nuclear power in an established theoretical framework, rather than 

the process of understanding. Moreover, such studies on public debates have illustrated 

researchers’ conclusions from observation without the support of specific theories or methods. 

Thus, more empirical studies are needed to shed light on how laypeople make sense of nuclear 

power from the perspective of a general public.  

Recognizing the importance of addressing public understanding of nuclear power at both 

the individual and the societal level, this thesis empirically explored how people make sense of 

nuclear power through the theoretical lens of social representations theory (SRT). In this 

theoretical framework, a social representation is conceptualized as a system of information, 

beliefs, opinions, attitudes, and perceptions of a given object, particularly if it is novel or 

controversial (Moscovici, 1984). 

Unlike cognitive heuristic models, SRT assumes that individuals’ representations of a 

given object are constructed through the co-efforts of cognitive schemas and social 

interactions—which are developed through interpersonal or media communication—rather than 

a processing induced by cognitive shortcuts (Moscovici, 1988, 2001). In particular, social 

representations of any given science or technology are regarded as laypeople’s common sense 

and/or social knowledge, which differ from the professional knowledge addressed in the deficit 

model (Moscovici, 2001). Thus, SRT provides a framework for exploring laypeople’s everyday 

thinking (i.e., social representations) of controversial technology (such as nuclear power) and for 

outlining the processes of forming and sharing these representations among the members of their 

social groups.  

Although SRT has been applied to studying public understanding of scientific and health 

issues such as nanotechnology, biotechnology, and Ebola (e.g., Gaskell, 2001; Mondragon, 
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Montes, & Valencia, 2017; Schwarz-Plaschg, 2018), few studies have investigated the social 

representations of nuclear power. By employing SRT to analyze and explain how people 

understand nuclear power, the present study contributed new insights to the existing literature 

about public understanding of nuclear power that was heretofore dominated by cognitive and 

psychological paradigms. Moreover, social representations can be seen as “guides for action” 

that shape individuals’ subsequent behaviors and social practices in decision-making concerning 

novel scientific or health issues, such as organ donation (Abric, 2001). Therefore, examining 

social representations of nuclear power can inform policymakers and the scientific community of 

laypeople’s social knowledge on the topic, which in turn will help develop more effective 

communication strategies for communicating the risks of nuclear power.  

As social media has become one of the most important means for laypeople to receive, 

communicate, and share information, this thesis aimed to investigate public discourse on social 

media in order to depict the social representations produced by the general public. For Chinese 

people, social media plays an increasingly important role in receiving and distributing 

information about nuclear power; thus, the present study aimed to identify social representations 

on the Chinese social media platform Sina Weibo (Weibo), a Twitter-like microblog site. It has 

documented the Chinese public’s extensive discussion on the safety and risk of nuclear power 

since the Fukushima nuclear accident (Huang & Sun, 2016). Moreover, several anti-nuclear 

movements were initiated and mobilized on Weibo (Huang & Sun, 2016).  

As stated in previous research, social media is a crucial avenue for laypeople to 

reproduce and communicate social representations (Veltri, 2013). However, no existing 

empirical studies have analyzed the social representations of nuclear power on social media. To 

fill this gap, this thesis attempted to analyze user-generated tweets and comments to explore how 
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laypeople make sense of nuclear power. By doing so, this thesis may also broaden our 

understanding of the role of social media in constructing laypeople’s thinking about novel or 

controversial technoscience, contributing to filling the research gap left by analyzing 

representations through traditional media.  

This thesis examined laypeople’s social representations of nuclear power in the Chinese 

context for several reasons. Most importantly, the majority of research on public understanding 

and perception of nuclear power has been conducted in developed Western countries (e.g., 

Besley & McComas, 2015; Siegrist, Sütterlin, & Keller, 2014; Visschers & Siegrist, 2013) and 

not in developing countries. Moreover, public understanding of nuclear power is suggested to 

vary across social and cultural contexts (Ho & Kristiansen, 2019). Thus, it is valuable to shed 

more light on the public understanding and perception of nuclear power in China, which 

maintains a distinct social and cultural landscape and remains ambitious in its nuclear power-

developing plan.  

Some studies have examined the public response to nuclear power in China (e.g., Guo & 

Ren, 2017; Huang et al., 2013; Sun & Zhu, 2014; Wu, 2017; Yuan, Zuo, Ma, & Wang, 2017; 

Zhou, Rengifo, Chen, & Hinze, 2011), although most focused on examining the effects of risk 

perception and scientific/technical knowledge. To the best of the researcher’s knowledge, only 

one study investigated laypeople’s non-scientific understanding of the risk of nuclear power in 

China (Fang, 2014); however, this study mainly focused on the risk dimension and used 

ethnographic fieldwork to observe and interview a small group of residents near a potential 

nuclear power plant. Since more and more Chinese people use social media to express their 

opinions about nuclear power, it is worth the effort to explore social representations on a more 

aggregated level by including a larger sample of the Chinese population. Consequently, a more 
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holistic understanding can be developed about how laypeople in China make sense of nuclear 

power.  

To better understand how laypeople make sense over the long term, this thesis examined 

social media messages related to nuclear power year by year in the eight years after the 

Fukushima nuclear accident. As SRT suggests, the content and structure of representations of a 

given science or technology are alive and dynamic, and they evolve continuously over time 

(Moscovici, 1988). Moreover, shifts of the social representations depend on laypeople’s 

interpersonal communications and social interactions (Moscovici, 1988). Thus, mapping trends 

of the social representations of nuclear power on social media may contribute to a deeper 

understanding of changing ‘common sense’ related to controversial technologies. Existing 

studies have rarely depicted temporal changes in public understanding and perception of nuclear 

power (Ho & Kristiansen, 2019). Hence, this thesis attempted to depict the trend of changes in 

the content and distribution of social representations regarding nuclear power over a time span of 

eight years, from the time of the Fukushima nuclear accident to the present.  

In general, the aims of the present study were: to identify the content of laypeople’s 

social representations related to nuclear power by analyzing the themes that emerged from 

messages on social media over eight years; to reveal the dynamic shifts of social representations 

by depicting the distribution and prevalence of the elements constituting these social 

representations; to delineate the relationships of social representations by analyzing the structure 

of these representations; and to outline the formation processes of social representation by 

interpreting the content and social context of these representations. To be clear, it should be 

noted that the current thesis focused on the public understanding of nuclear power, in which is 

treated as a controversial technology rather than as a health or environmental risk.  
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The rest of the present study is organized as follows. The first section introduces the 

background of nuclear power development in China. The second section presents a literature 

review, including approaches to studying public understanding and perception of nuclear power, 

SRT and its application, and social media and social representations, along with the detailed 

research questions. The third section includes the methodology, outlining the automatic content 

analysis and core-periphery analysis. The fourth section presents the analysis and the results. The 

fifth section discusses the main findings and provides implications and limitations. Finally, the 

last section consists of the conclusion.  

1.2. Background of nuclear power development in China 

China is experiencing a stable but ambitious development of nuclear power, due to the 

urgent energy demand resulting from the domestic population growth, the economic 

development, the consideration for energy security, and the low carbon-emission target (Lin & 

Ouyang, 2014; Wu, 2017). Compared with Western countries, who slowed or even shut down 

the construction of nuclear power facilities after the Fukushima accident (Park & Ohm, 2014), 

China currently stands at the start of a long-term nuclear power expansion, with the Chinese 

government aggressively pushing the construction of nuclear power plants in the coastal cities 

after a one-year suspension stemming from the Fukushima accident (Wu, 2017). As of 2018, 42 

nuclear power reactors are in operation and 15 are under construction in China, which accounts 

for 26.3% of the total number of new nuclear power reactors under construction in the world 

(IAEA, 2018). According to the Long-term Nuclear Power Development Plan (2011–2020) 

(China Central Government, 2012), the Chinese government is committed to reach 58 Gigawatts 

(GW) of nuclear energy capacity in service and 30 GW under construction by 2020.  
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In line with the high-speed construction of nuclear power plants, debates on the 

development of nuclear power in China’s public sphere have gone on since nuclear projects were 

restarted after the Fukushima accident (Fang, 2014). Protest activities against the construction of 

nuclear power infrastructures have occurred frequently in China in recent years (He, Mol, Zhang, 

& Lu, 2014). The most well-known anti-nuclear environmental protests include those against the 

nuclear fuel processing plant in Jiangmen, the civic nuclear power plant in Pengze, and the 

nuclear power processing plant in Lianyungang (Huang et al., 2013; King & Ramana, 2015; Wu, 

2017). Due to strong opposition expressed by the lay public, almost all anti-nuclear protests 

ended up with the local government deciding to withdraw the plans for building the nuclear fuel 

project (He et al., 2014; Sun & Zhu, 2014). 

Moreover, public communication between governments and laypeople is insufficient in 

China (Fang, 2014). The Chinese governments impose a top-down approach of governance when 

implementing energy-related policies (Wu, 2017). Some scholars have suggested that the nuclear 

power decision-making process in China was exclusively dominated by an “iron nuclear 

triangle”, consisting of Chinese government agencies, state-owned nuclear industries, and the 

community of experts (He et al., 2014;  Zhou, 2011). Accordingly, public involvement has been 

excluded from the nuclear policy-making process (Wu, 2017). Meanwhile, both the central and 

local Chinese governments have paid little attention to the public opinion on nuclear power when 

they draft and implement nuclear policies, although the importance of the public’s viewpoints 

and attitudes were acknowledged when nuclear power was developed (Huang et al., 2013). 

Consequently, the general public in China was found to possess limited knowledge about nuclear 

power (Wu, 2017): as recent research has shown, a majority of laypeople in China reported that 
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they were unfamiliar with the technology of nuclear power, even though it had been developed 

for several decades (He et al., 2014).  

To summarize, the Chinese government holds a prospective blueprint of nuclear power 

development, while the lay public in China holds limited knowledge and polarized opinions on 

nuclear power. Previous studies on public opinion and anti-nuclear movements have 

acknowledged the significance of public understanding and response in the decision-making 

processes of nuclear power development (He et al., 2014). Therefore, it is imperative to explore 

how the general public thinks about nuclear power in China, which can lead to solving some 

controversies and conflicts surrounding nuclear power among the different social groups, as well 

as provide implications for policymakers in China to effectively involve the general public in the 

decision-making progress.  
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CHAPTER 2. LITERATURE REVIEW 

2.1. Approaches to studying public understanding and perception of nuclear power  

In the areas of science communication and risk communication, numerous studies have 

been conducted with different perspectives to investigate public understanding and to examine 

public perception of nuclear power. Almost all related studies can be categorized according to 

theoretical perspective into four main approaches: the deficit model, the cognitive heuristic 

model, media frames and discourse, and public debates and discourse.  

2.1.1. The deficit model  

The deficit model is one of the most-frequently used theoretical frameworks to examine 

public understanding of controversial or novel technology at an early stage (Bauer & Gaskell, 

1999; Joffe, 2003). In the deficit model, individuals’ scientific literacy is regarded as one of the 

most important determinants in forming attitudes and opinions about controversial technologies 

(Allum, Sturgis, Tabourazi, & Brunton-Smith, 2008; He et al., 2014) . In the case of nuclear 

power, scientific literacy includes professional knowledge about nuclear power technologies as 

well as general knowledge pertaining to governments’ nuclear power policies (Ho et al., 2018; 

Stoutenborough, Sturgess, & Vedlitz, 2013). In the existing literature, the majority of studies 

measure professional knowledge to indicate the degree of understanding nuclear power (e.g., 

Stoutenborough et al., 2013; Li et al., 2012).  

Additionally, the deficit model argues that laypeople’s lack of professional knowledge 

results in a “knowledge gap” between laypeople and scientific communities (Courvoisier, 

Clémence, & Green, 2013). Consequently, this model implies that the knowledge gap can be 

reduced by improving laypeople’s scientific literacy through science popularization campaigns 

(Cortassa, 2016). However, in previous empirical studies examining the relationships between 
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knowledge and public perception of nuclear power, results are mixed. For example, some studies 

have indicated a negative relationship between laypeople’s knowledge and their risk perception 

of nuclear power (e.g., Li et al., 2012; Perko, Adam, & Stassen, 2015), while other studies have 

shown a positive relationship between perceived knowledge and risk perception (e.g., Zhu et al., 

2016). A meta-analysis has indicated that scientific literacy is a marginal predictor in influencing 

public perception and attitudes toward nuclear energy (Ho et al., 2018).   

In the Chinese context, a number of previous studies have measured laypeople’s 

knowledge of nuclear power and examined its predictive power in forming attitudes and 

fostering acceptance of nuclear power. For instance, He et al. (2014) measured individuals’ 

knowledge about nuclear power in Shandong Province after the Fukushima nuclear accident; 

they found that laypeople’s specific knowledge was quite limited, but their general knowledge 

about the Fukushima nuclear accident was significant. Similarly, a study involving the Chinese 

residents living near a nuclear power plant under construction revealed an inverted U-shaped 

relationship between residents’ perceived knowledge and their intentions to engage in anti-

nuclear behaviors (Zhu et al., 2016).  

However, the deficit model has been criticized for assuming that individuals receive and 

interpret scientific knowledge in a social-political vacuum (Scheufele, 2014).  Furthermore, it 

oversimplifies the diversity of the human knowledge system and primarily focuses on objective 

scientific knowledge, without addressing laypeople’s common sense or everyday knowledge 

constructed through interpersonal communication processes (Veltri, 2013). Some scholars have 

addressed the importance of everyday knowledge or social knowledge in understanding scientific 

and technological issues (Jovchelovitch, 2008; O’Connor & Joffe, 2014). Regardless, little 

research on laypeople’s social knowledge can be found in the existing literature.   
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2.1.2. The cognitive heuristic model 

In recent years, the cognitive heuristic model has become the most-commonly used 

theoretical framework to examine laypeople’s perception and acceptance of nuclear power (Ho et 

al., 2018). In this approach, scholars use the concept of risk perception to evaluate laypeople’s 

understanding and perceptions, along with the underlying cognitive heuristic processing modes, 

in order to explain how laypeople make sense of the risk of nuclear power (Joffe, 2003). One 

primary aim of this paradigm is to examine the causality relationships between individuals’ 

internal factors and their perceptions of nuclear power, to find out the underlying psychological 

or cognitive mechanisms of public understanding and perceptions. Specifically, the heuristic 

shortcuts of risk perception, benefit perception, cost perception, and value propositions 

(including trust and worldview) have proven to be powerful predictors of public attitude and 

acceptance of nuclear power (Besley & McComas, 2015; Groot & Steg, 2010; Siegrist et al., 

2014; Visschers et al., 2011; Visschers & Siegrist, 2013). Of these “perceptual filters,” perceived 

risk and perceived benefit significantly determine attitude and acceptance of nuclear power 

(Siegrist, Cvetkovich, & Roth, 2000; Siegrist et al., 2014).  

A growing body of research is focusing on public perception of nuclear power in the 

Chinese context. The majority of these studies have examined the effects of risk perception and 

value propositions on public acceptance of nuclear power (e.g., Mah, Hills, & Tao, 2014; Sun & 

Zhu, 2014). For instance, a recent study conducted in a coastal province has indicated that public 

acceptance of nuclear power is mainly influenced by benefit perceptions of nuclear power 

facility construction (Wu, 2017).  

In this approach, perceived risk is characterized as the most prominent facet, and 

individuals’ cognitive processing of information is regarded as the way they understand nuclear 
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power. However, laypeople do not only process science information associated with the 

“objective reality” of nuclear power by utilizing cognitive heuristics or value propositions; they 

also rely on symbols, personal experience, and emotional issues in interpersonal and social 

contexts when they make sense of nuclear power (Joffe, 2003). Consequently, the “perception” 

approach has been challenged for not addressing the fact that public perceptions of controversial 

technologies and their risks are embedded in social interactions through both interpersonal 

communication and mass communication (Moscovici, 2014).  

Although several studies on risk perception have considered the influence of social 

factors (such as public deliberation and public participation) beyond the intrapersonal level on 

policymaking (Besley, 2010; Mah et al., 2014), they fail to explain how laypeople understand 

nuclear power Specifically social contexts by linking social influence and cognitive processes. 

Therefore, the knowledge provided by prior studies exclusively highlighting either individual 

psychological or social influence is incomplete, and other studies are needed that focus on both 

the social and the psychological dimension of laypeople’s cognition.  

2.1.3. Media frames and discourse  

Relying on the argument that media discourse is a critical context for exploring the 

formation of public opinion (Gamson & Modigliani, 1989), a body of literature has scrutinized 

discourse or frames in relation to nuclear power in mass media in order to indirectly explore how 

laypeople make sense of nuclear power. For example, Gamson and Modigliani (1989) initially 

used discourse analysis to identify frames of media discourse on nuclear power in the US from 

1945 to 1989, and they revealed that media coverage presented nuclear power alternately as 

“progress”, “runaway”, “soft paths”, “public accountability”, “devil’s bargain”, and “not cost-

effective”. Many media studies on nuclear power have focused on comparing the news coverage 
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approaches of different countries in their reporting on nuclear power. For example, Jasanoff and 

Kim (2009) comparatively examined sociotechnical imaginaries about nuclear power in the 

newspapers of the US and South Korea. They found that the US adopted a “runaway technology” 

image, while South Korea adopted an “atoms for development” image.  

Some existing media studies on nuclear power are event-driven, with a focus on 

analyzing news coverage about a given nuclear crisis or accident, such as Three Mile Island 

(e.g., Rubin, 1987), Chernobyl (e.g., Gorney, 1992; Rubin, 1987), and Fukushima (e.g., Lazic & 

Kaigo, 2013). To the best of the researcher’s knowledge, one study has examined the news 

coverage of nuclear power in Chinese media. It analyzed the content of media coverage on 

nuclear power in two mainstream Chinese newspapers from 2004 to 2013 (Wang, Li, & Li, 

2014). This study found that these agencies presented similar pro-nuclear information and 

arguments as the nuclear policies published by the Chinese government, emphasizing safety and 

environmental benefits.  

However, some have argued that while analyzing media frames and discourse can explain 

how scientific ideas are presented in the public sphere, this model is not sufficient to identify 

whether and how the ideas are assimilated by laypeople (O’Connor & Joffe, 2014). Therefore, 

exploring media content related to nuclear power cannot elucidate how lay publics construct 

meanings around nuclear power through the mediation of mass communication, much less 

interpersonal communication. In other words, more direct research among the general public is 

needed in order to demonstrate how they take up media frames and discourses and turn them into 

their personal common sense. 
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2.1.4. Public debate and discourse  

A body of studies in the fields of science and risk communication has analyzed public 

debates and discourse concerning nuclear power, particular the risks of nuclear power (Arlt, 

Rauchfleisch, & Schäfer, 2018). By reviewing and analyzing secondary documents pertaining to 

nuclear power debates, Santos et al. (2017) found that the Portuguese public expressed nuclear 

power on the one hand as a key for national development, and on the other hand as prompting 

novel sociotechnical risk. Novikau (2017) suggested that the symbolic terms “Chernobyl 

Syndrome” and “radiophobia” were presented in the discourse from an anti-nuclear coalition in 

Belarus. However, these studies lack an empirical examination of public discourse—that is, they 

lack empirical methods or specific theory.  

Additionally, some studies have focused on analyzing lay public’s discourses about 

nuclear power to understand publics’ risk perceptions and acceptances of nuclear power. For 

example, a recent study conducted focus groups in two developing Southeast Asian countries to 

analyze public perception regarding risks, benefits, and trust on the topic of nuclear power (Ho, 

Oshita, Looi, Leong, & Chuah, 2019). This study revealed that laypeople in both countries 

weighted economic benefits higher than environmental benefits and showed a lack of trust in 

relevant stakeholders. Other existing studies have examined nuclear power-related public 

discourse on social media (e.g., Autry & Kelly, 2012; Binder, 2012; Li et al., 2016), which will 

be discussed in subsequent sections.  

2.2. Social representations theory 

2.2.1. Social representations framework   

Social representations theory (SRT) is an integrated theoretical framework with multiple 

levels of analysis to explain how representations are constructed, adopted, and shared by 
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laypeople to make sense of novel and/or controversial technologies (Moscovici, 1988; Moscovici 

& Hewstone, 1983). Social representations are both the products and the processes of cognitive 

activity through which individuals or groups orient themselves in the material/social world and 

give meaning to it (Abric, 1984). Social representations are conceptualized as a social-cognitive 

system consisting of a body of information, beliefs, perceptions, attitudes, images, and practices 

concerning a given object (Moscovici, 1984).  

It has been noted that social representations are not pure cognitive products generated 

solely from individuals’ cognitive information processing, but rather are a system of meanings 

constructed by integrating social interactions and cognitive schemas (Mondragon et al., 2017). 

Thus, social representations do not merely reflect the reality or the objective characteristics of 

objects; instead, they integrate objective knowledge of the situation/object and general factors 

beyond the situation/object itself, such as personal previous experience, individual values and 

norms systems, the cultural and ideological context, and social identity (Abric, 2001). With this 

perspective, SRT provides researchers with a tool to categorize and organize laypeople’s 

everyday discourses into “representations” that better depict their responses to controversial 

technology—such as nuclear power—by considering social influence.  

According to the tenets of SRT, social representations are not static cognitive schemas, 

but rather a dynamic cognitive system shaped by the external social milieu (Moscovici, 2001; 

Potter, 1996). In other words, the social representations of given objects will shift over time and 

will be influenced by social events and the historical trajectory. Consequently, some theorists in 

SRT suggest incorporating a temporal perspective, in order to investigate the shifts in content 

and structure of social representations (Bauer & Gaskell, 1999, 2008). Although some studies 

have adopted a longitudinal perspective to outline the changing social representations of some 
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scientific, health, and technological issues (e.g., Bangerter & Heath, 2004; Mayor et al., 2012), 

little research has examined the dynamic of social representations regarding nuclear power.  

2.2.2. Anchoring and objectification 

Social representations are conceptualized as a process involving the elaboration, 

circulation, and reception of representations (Bauer & Gaskell, 1999). A major function of social 

representations is reifying knowledge in the scientific sphere into laypeople’s everyday thinking 

or common sense about novel and/or controversial technoscience (Moscovici, 1984, 2000). In 

the theoretical framework of SRT, the transformation of social representations consists of two 

social psychological processes: anchoring and objectification (Moscovici, 1984).  

Anchoring refers to a process of classification through which new or unfamiliar objects 

are integrated into pre-existing knowledge structures or more familiar social realities, or in which 

novel information is fitted into an established cultural repertoire of categories; in other words, 

make unfamiliar objects familiar (Moscovici, 2000). Joffe (2003) provided an example of 

people’s interpretation of AIDS through the anchoring process when they were first confronted 

with the notion of AIDS. Linking a novel mass illness to previous well-known mass illnesses, 

laypeople referred to AIDS as the “gay plague”—in other words, “gay plague” was the anchor of 

“AIDS” in laypeople’s cognitive schemas (Joffe, 2003).  

In the anchoring process, the language, images, and ideas shared within social groups 

play a crucial role in anchoring unfamiliar scientific or technological objects into existing 

cognitive schemas (Gaskell, 2001). Studies with a longitudinal perspective have argued that pre-

existing representations can also act as an anchor for current representations toward a seemingly 

similar attitude object. Laypeople are thought to anchor their thinking about a specific attitude 

object in the social-historical context and social memories surrounding the object (Billing, 1988). 
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These arguments provide the rationale to depict the anchoring process in empirical studies by 

analyzing the terms, images, and social-historical information that appear in laypeople’s 

everyday discourse.  

Objectification refers to the process in which novel information or objects are associated 

with certain tangible images, symbols, metaphors, and habitual practices in the current 

experiential world; namely, turn abstract information into concrete (Moscovici, 1984, 2000; 

Wagner, Elejabarrieta, & Lahnsteiner, 1995). For example, a study in genetic engineering found 

that laypeople used the notion of “Dolly the sheep” to objectify genetic engineering and adult 

nucleic transfer techniques (Bauer & Gaskell, 1999). As suggested by prior studies, an 

“objectification device”—images, material exemplars, models, and verbal metaphors appearing 

in reality—can be regarded as empirical data that characterizes the objectification process in 

forming social representations.  

Through the processes of anchoring and objectification, social representations are 

symbolically constructed in individuals’ cognitive schemas, influenced by social interaction and 

community communication. Since social representations are constructed and shared in 

communications, anchoring and objectification can be identified in the semantic and semiotic 

configurations in laypeople’s everyday discourses related to a given technoscience (such as 

nuclear power) (Veltri, 2013). Drawing on these premises, the present study used the conceptual 

framework of anchoring and objectification as heuristic cues to examine how social 

representations of nuclear power are formed through social interaction and interpersonal 

communication in the lay public sphere.  
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2.2.3. Reification and consensualization 

To approach the transformation of science knowledge into laypeople’s common sense, 

Moscovici (1981) proposed the qualities “reified” and “consensual” to distinguish between the 

two universes of science knowledge and common sense. Drawing on these notions, Batel and 

Castro (2009) re-organized them and named them “reification” and “consensualization”, 

developing the two concepts as analytical tools to examine statements and arguments used in 

expert and lay spheres. According to Batel and Castro (2009), “reification” indicates a discursive 

format shaping the discourse of scientists and authorities in terms of prescribed procedures and 

terminology in an objective science universe, while “consensualization” indicates a consensual 

pattern of discourse filled with heterogeneous statements and intensive symbolic ideas.  

In terms of the relationships between the reified universe and consensual universe, 

scholars claim that they are contested and in conflict in the knowledge systems and discourse 

formats (Howarth, 2006). However, despite the tensions, interactions between the reified world 

and consensual world occur (Moscovici, 1993, 1998). The boundaries between these two 

universes are fuzzy, and the knowledge in the reified universe can be familiarized into the 

consensual universe (Batel & Castro, 2009; Wagner et al., 1999). In fact, prior studies have 

documented the transformation of reified discourse from the scientific sphere as it permeates the 

lay sphere through mass communication and/or social interaction (Mondragon et al., 2017).  

The conceptual frameworks of reification and consensualization have been used in 

previous studies. For example, Batel and Castro (2009) used the conceptual frameworks to 

compare discourses regarding urban rehabilitation in the scientific sphere and the lay sphere. The 

results showed that reification formats established prescriptions for representations, presupposed 
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inequality between members, and established prescription for action, while consensual 

communicative formats involved heterogeneity of representations and actions.  

Similarly, a recent study conducted a lexical analysis to compare representations of Ebola 

between mass media and social networks. The study revealed that reified discourse was used in 

the mass media, prescribing pharmaceutical developments as the sole solution to prevent the 

infection of Ebola, while consensual discourse was used on social networks, requesting help and 

denouncing the mass media and authorities (Mondragon et al., 2017). By using the concept of 

reification and consensualization communication formats, both studies looked deeply into the 

discourse in the public and lay spheres, thus providing some inspiration for the current thesis to 

use these analytic tools to explore how laypeople create and share representations in their 

everyday discourses.  

2.2.4. The structural approach to social representations: Core and periphery 

Grounded on the definition that social representation is a network of values and ideas 

concerning a given object, SRT theorists have extended the theory by exploring the structure of 

social representations. The most acknowledged approach to studying this structure is the core-

periphery perspective, introduced by Abric (1984). According to this two-layer structure of 

social representations, laypeople have hierarchical orders—core and periphery elements—in 

their cognitive maps to interpret attitude objects (Wagner & Hayes, 2005). Abric (1984) defined 

core representations as elements occupying a central cognitive position and giving the 

representations its significance and coherence. It functions both as an organizing device that 

determines the nature of the relationships between the ordered elements within social 

representations, and as a creative device that enables laypeople to form evaluations and make 
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decisions (Abric, 1984; Wagner & Hayes, 2005). The peripheral representations are elements 

that are organized around and interpreted with the central core elements.  

The core and periphery elements differ in their relationship to social context. The core 

representations remain stable and are shared in different social situations, while the periphery 

representations are flexible and adaptive to changing environments (Abric, 2001). This 

theoretical perspective has been empirically employed as a tool to identify the structure of social 

representations (Ahn & Jung, 2016; Pawlowski, Kaganer, & Cater, 2007; Wagner, Valencia, & 

Elejabarrieta, 1996). For example, one study used core-periphery analysis to explore and 

compare how young adults and older adults feel about smartphones (Ahn & Jung, 2016).  

2.2.5. The empirical application of SRT 

Given the broad framework of SRT sketched by Moscovici (1984) and successive 

scholars, the methodologies exploring social representations have varied from experimentation to 

textual analysis (Bauer & Gaskell, 1999). The diverse empirical approaches to the study of social 

representations has resulted in a more complex SRT framework (Breakwell & Canter, 1993). In 

the realm of public science understanding, a number of empirical studies have used social 

representations as a theoretical tool to explore the relationships between the public and the 

scientific community from different methodological perspectives (Breakwell & Canter, 1993).  

The most traditional approach in studies on social representations consists of 

investigating and elaborating the content of laypeople’s everyday discourses through discursive, 

thematic, or metaphorical analyses (Wagner & Hayes, 2005). For example, in a study on social 

representations related to climate change, researchers used critical discourse analysis to analyze 

the corpus of online comments, and they identified three alternative representations that contest 

hegemonic representations of climate change (Jaspal, Nerlich, & Koteyko, 2013). Another study 
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investigated how laypeople make sense of the concept of neuroscience by interviewing 48 

London citizens; they used thematic analysis to find social representations, such as ‘the brain is 

something that goes wrong’ and  ‘the brain is a domain of science’ (O’Connor & Joffe, 2014).   

In addition to qualitative interpretation grounded on social representation, quantitative 

analytic procedures have also been used in empirical studies of social representations. In this 

approach, methodologies such as experiments and surveys have been used to operationalize 

social representation concepts. For example, by conducting an experimental questionnaire, one 

study on the everyday thinking about conception found that lay participants preferred to link the 

process of fertilization with sexual beings and sex-role behaviors (Wagner, Elejabarrieta, & 

Lahnsteiner, 1995). Quantitative approaches have found that SRT integrates with other social-

psychological or psychological theories to implicitly explain potential impacts of social 

representations on individual behaviors (Jaspal, Nerlich, & Cinnirella, 2014; Len-Ríos, Bhandari, 

& Medvedeva, 2014). For example, one study combined SRT with an AIDS risk reduction 

model to examine the influence of representations like stigma, blame, and stereotype on young 

people’s risky sexual behaviors, with perceived vulnerability acting as mediator (Riley & Baah-

Odoom, 2010).  

2.2.6. Social representations of nuclear power 

Only two studies in the existing literature have explicitly used SRT to study laypeople’s 

understanding of nuclear power. The first one was conducted by Anshelm (2010); by employing 

discourse analysis, Anshelm (2010) found that objective knowledge and ideas surrounding 

scientific, technological, political, and economic discourse—as well as utopian discourse and 

rhetoric—were not sufficient for laypeople to interpret nuclear power or support the construction 

of nuclear power projects. Instead, they turned to re-enchanted discourse, such as mythological 
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symbols like demons and wizards, to make sense of nuclear power. The other study was 

conducted in the Chinese context. Fang (2014) investigated local people’s understanding of the 

risks of nuclear power through ethnographic fieldwork and indicated that laypeople used their 

everyday experiences and their trust in technology and local government to make sense of the 

risks and benefits of the nuclear power plant that was planned to site near their home. This 

research also illustrated that local residents made sense of nuclear risks based on their social 

identity and geographical proximity to the planned nuclear power plant (Fang, 2014).  

Empirical studies on social representations of nuclear power in the lay sphere are rare in 

both Western and Chinese contexts. Moreover, the sole study in the Chinese context focused on 

the risk nature of nuclear power. As nuclear power is more of a controversial technology than a 

risk (Joffe, 2003), laypeople’s social representations of nuclear power as a technological object 

still remain unexplored to some extent in certain social contexts.  

2.3. Social representations and (social) media 

2.3.1. Media representations 

SRT argues that public understanding of a given object or phenomenon is a function of 

the combination of mass communication, individuals’ cognitions, and everyday interpersonal 

communication related to the object or phenomenon (Morgan, 2009). Previous studies have 

suggested that mass media disseminate scientific and technological information from the 

scientific community to the lay public, which enables the latter to discuss and interpret scientific 

and technological objects and issues (Moscovic, 2001). Research has documented that social 

representations of scientific and technological objects are developed and distributed through 

mass media (Moscovici, 2000; Joffe, 2003); thus, mass media plays a fundamental mediating 

role in developing and distributing social representations among scientists, governments, and the 
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public (Teräväinen, 2014). A wide array of literature has investigated mass media representations 

of scientific and technological objects as well as health issues, in particular in printed media 

(e.g., Aikins, Dzokoto, & Yevak, 2015; Jaspal et al., 2013; Uzelgun & Castro, 2014).  

Literature focusing on media representations of scientific and technological issues can be 

divided into two categories. The first category focuses on examining the content of media 

representations, which is similar to content analysis of media frames. For example, one study 

examined how media represents the relationship between cyberbullying and suicide. It conducted 

content and thematic analysis of news coverage in the US and demonstrated that newspapers 

constructed suicide as a cautionary tale in the hopes of preventing cyberbully (Young, 

Subramanian, Miles, Hinnant, & Andsager, 2017).  

The second category focuses on exploring the internal and external factors shaping media 

representations. Previous research has pointed out that media agencies construct meanings of 

scientific and technological issues using their value propositions and ideological cultures 

(Carvalho, 2007). Using discourse analysis, one study on news coverage about climate change 

indicated that media representations were interlinked with newspaper agents’ ideologies, and 

different “facts” about climate change were presented depending on the political/ideological 

standpoint (Carvalho, 2007). Similarly, Teräväinen (2014) conducted a comparison study on 

media representations of energy technologies by analyzing 1,200 news articles in British and 

Finnish newspapers from 1991 to 2006. The study found nine themes of media representations—

such as “national politics” and “nuclear power”—and also indicated that national political, 

economic, social, and cultural factors influenced their content (Teräväinen, 2014).  

However, media representations differ from audiences’ social representations, both 

conceptually and empirically. Social representations are individuals’ cognitive schemas that are 
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created over time through their personal and social experiences, while media representations are 

more like media frames (Sammut & Howarth, 2014). Specifically, media representations are 

suggested to impact public understanding of science by providing laypeople with social stimuli 

for building individual cognitive schemas (Len-Ríos et al., 2014). Previous studies focusing on 

media representations in mass media have not addressed the role of interpersonal conversations 

and social interactions in laypeople’s construction of social representations. Thus, examining 

media representations is not sufficient to understand how laypeople interpret and respond to a 

specific scientific or technological issue.  

2.3.2. Social representations on social media  

The advent of online media allows researchers to take a theoretical approach to 

interpersonal communications and social negotiations concerning emerging or controversial 

scientific and technological issues (Veltri, 2013). Social media have been suggested as a suitable 

platform for examining social representations of controversial technologies, due to its hybrid 

nature (Veltri, 2013; Veltri & Atanasova, 2017). First, social media provide laypeople a platform 

to acquire and receive scientific knowledge or information from scientists, governments, and 

other scientific sources, an opportunity that offers fundamental material for individuals’ 

cognitive representations. Second, social media allow the general public to communicate and 

discuss scientific information within and between online social groups, thus collectively 

constructing social representations (Veltri, 2013), which are disseminated on social media.  

Given the above, social media can provide abundant data on social representations 

without time and space limitations, which enables researchers to study the content of and 

interaction with (for example) tweets, at an aggregated level (Veltri & Atanasova, 2015). 

Furthermore, as prior studies have indicated, scientific and technological messages posted by 
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general users on social media largely embody their beliefs and perceptions about technoscience 

and its practice (Len-Ríos et al., 2014). Thus, online messages are suitable for exploring how 

laypeople interpret their relationship with science and technology within their cultural and social 

contexts.  

Although the best way to examine social representations on social media is still up for 

discussion, previous studies have provided some evidence suggesting that algorithm-based 

content analysis is valid for identifying the content and formation processes of social 

representations on social media. For instance, Veltri and Atanasova (2015) conducted a mixed-

method design—consisting of automatic semantic network analysis and text classifications—to 

analyze 60,000 tweets about climate change. With the help of computational analyses, the study 

identified four themes of climate change representations in social media, including ‘calls for 

action and increasing awareness of climate change’, ‘discussions about the consequences of 

climate change and representing a risk discourse’, ‘policy debate about climate change and 

energy’, and ‘local events associated with climate change’.  

Similarly, another study used computer-mediated lexical analysis to examine tweets 

posted by the general public to demonstrate that laypeople make sense of Ebola by constructing 

heterogeneous representations and creating intensive symbolic ideas in Twitter communication 

(Mondragon et al., 2017). Through this research, Mondragon et al. (2017) argued that social 

networks such as Twitter are a consensual universe, where laypeople construct their everyday 

thinking about emerging diseases, and they suggested that future research analyze data from 

social networking sites to understand how scientific knowledge is transformed into laypeople’s 

common sense.  



 
 

29 

Previous studies have claimed that the results from automated textual analysis are 

consistent with the results of research using classical methods, such as manual thematic analysis 

and lexical analysis. For example, a study on social representations of nanotechnology on 

Twitter used automatic textual analysis by employing a latent semantic analysis algorithm, which 

showed considerable similarity with prior research on the same topic using manual content 

analysis (Veltri, 2013). Moreover, automated textual analysis is an inductive process, through 

which the themes of social representations are extracted as much as possible, which seems 

impossible for manual thematic analysis and human-coded content analysis. Therefore, given its 

validity and its inductivity in extracting latent themes of textual data, automated textual analysis 

was employed in the present study to generate themes of social representations from online 

messages related to nuclear power. 

2.3.3. Nuclear power on social media  

A nascent body of studies focusing on the role of social media in communicating about 

nuclear power has grown in the wake of the Fukushima nuclear accident, which generated 

widespread social media coverage and commentary from the public (Mercado-Sáez, Marco-

Crespo, & Álvarez-Villa, 2018). To the best of the researcher’s knowledge, six existing studies 

have investigated online social media discussions about nuclear power and other aspects of 

nuclear power issues.  

Two of these studies examined online public opinion and sentiment responding to the 

Fukushima nuclear power accident (Binder, 2012; Li et al., 2016). Li et al. (2016) examined the 

quantity, sentiment, and content of nuclear-related tweets by analyzing tweets posted by US 

Twitter users from December 2010 to May 2012. The study identified four categories of the 

content of nuclear-related tweets: “business”, “national security”, “environmental, health, and 
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safety (EHS)”, and “energy”. The volume of tweets pertaining to “business” and “national 

security” remained practically unchanged before and after the Fukushima accident, while the 

volume of tweets in the EHS category soared in the aftermath of the accident (Li et al., 2016). 

Similarly, Binder (2012) identified the content and functions of 2,359 Twitter commentaries 

posted by the US public in the two weeks after the Fukushima accident. Through human-coding 

content analysis and regression analysis, Binder (2012) found that the US public posted more 

informative messages—such as descriptive information—in the few days following the accident, 

while they posted more interpretive messages—such as attribution and interpretation of the 

occurrence—by two weeks after the accident. In addition, a recent study was conducted to 

identify the subjectivity of the public opinion content on Twitter and revealed 68% of tweets 

were subjective and 32% of them were objective (Satapathy, Chaturvedi, Cambria, Ho, & Na, 

2018). 

Two other studies examined online discussions related to other nuclear power events 

(Arlt et al., 2018; Autry & Kelly, 2012). For example, Autry and Kelly (2012) used case analysis 

of tweets to explore online public discourse corresponding to a proposed merger between two 

nuclear power companies. The study suggested that environmental discourse related to nuclear 

power was gradually included and locally situated in citizen’s discussions on social media, which 

primarily focused on economic concerns before the Fukushima nuclear accident. Another study 

investigated online political debate over the Nuclear Withdrawal Initiative in Switzerland (Arlt et 

al., 2018). Through a social network analysis of 12,141 issue-related tweets, this study found that 

pluralistic discourse was adopted by different communities that varied by their size, position, and 

contribution to the debate.  



 
 

31 

In addition to these four studies based in the Western context and examining English-

language tweets, one study investigated Weibo tweets related to a protest against a nuclear fuel 

processing plant in China (Huang & Sun, 2016). Using the technique of machine learning, the 

study revealed that the general public in China preferred to use their personal frames of risk and 

their distrust in the government to express their opposition to the nuclear power plant project.  

Overall, the existing five studies on nuclear power-related communications on social 

media provided a foundation for the present study. These prior studies indicated that thematic 

shifts were presented in nuclear power-related online discourse over the long term. Furthermore, 

they proved that social media is an appropriate platform to investigate these thematic shifts. 

However, these studies are also limited in their examinations of how the lay public think about 

nuclear power. First, all studies were event-driven, particularly involving the Fukushima nuclear 

accident. Although two studies examined public discourse over time (Binder, 2012; Li et al., 

2016), these time frames were not long enough to outline how laypeople think about nuclear 

power in their typical daily life, given that the online discussions in these time periods were 

trigged by a specific event. Moreover, these studies used established coding rules to categorize 

themes of the posts, which does not exclusively identify topic categories embedded in the 

public’s online discussions about nuclear power.  

Recognizing the importance of a long-term investigation covering a broader spectrum of 

themes in nuclear-related discussions, this thesis extended the time period under investigation to 

eight years, from 2011 to 2018, and it used an inductive methodology to generate exhaustive 

topical categories for the public’s understanding of nuclear power.  

Based on the SRT framework and building on previous related studies, this thesis 

addressed the following questions:  
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RQ1: (a) What themes emerge from Weibo messages regarding nuclear power in 2011-

2018?  (b) How are these themes distributed by year, from 2011 to 2018?  

RQ2: What are the structures of themes that emerge from Weibo messages regarding 

nuclear power each year, from 2011 to 2018? 

RQ3: How are the social representations of nuclear power formed through anchoring, 

objectification, reification and consensualization, in 2011-2018?   
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CHAPTER 3. METHODOLOGY  

The current thesis employed two levels of analytics. The first-level analysis aimed to 

reveal the content, prevalence, and structure of social representations concerning nuclear power. 

Automatic content analysis and core-periphery analysis were conducted to achieve this goal. The 

outputs of the first-level analysis were treated as the inputs for the second-level analysis, which 

qualitatively interpreted the formation processes of the representations identified in the first-level 

analysis by employing SRT concepts. In short, this thesis attempted to combine topic modeling 

with core-periphery analysis to analyze Weibo messages (including tweets and comments) about 

nuclear power in 2011-2018 in order to illustrate both how laypeople develop social 

representations as well as the process of forming representations on social media. The 

methodological design and procedures are detailed below.  

To explore the content and distribution of nuclear power representations, this thesis first 

conducted a topic modeling on the textual documents, which consisted of messages in the years 

2011-2018. Topic modeling is a technique that automatically generates latent themes from large 

collections of textual documents (Blei, 2012). A topic is a probability distribution over words 

that reveals the most important and most-associated words of a topic. Through these words, the 

topic can be labeled and interpreted by humans. Given that topic modeling can automatically 

identify topics in a compilation of social media messages, it has been extensively applied to 

exploring large collections of unstructured text in studies related to novel technology (e.g., 

Wessel, Ziemkiewicz, & Sauda, 2016), environmental crises (e.g., Sachdeva, McCaffrey, & 

Locke, 2017), and public health issues (e.g., Smith & Graham, 2017).  

As a method combining the functions of quantitative content analysis and lexical 

analysis, topic modeling has also been recommended as a useful tool in revealing the content of 
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social representations (Mondragon et al., 2017). Thus, this thesis adopted topic modeling as the 

method of automatic textual analysis in order to extract the themes (elements) of social 

representations from social media messages. Specifically, the latent Dirichlet allocation (LDA) 

model—one of the most-used statistically-based algorithms of topic modeling—was employed in 

the present study to generate topics (i.e., elements of representations) from messages obtained by 

crawling social media. The LDA model assumes that a document (here, a message) is a mixture 

of topics, and a topic is a distribution over words (Blei & Lafferty, 2006). The most-associated 

words extracted from documents are the most representative words of a given topic.  

3.1. Data Collection 

Study Site. Weibo was chosen as the study site for this thesis for two reasons. First, Sina 

Weibo (“Weibo”) is the largest public social media platform in China, with 500 million 

registered users as of the end of 2015 (Liu et al., 2018). Users can post comments and reply to 

other comments in a strand of tweets, and the comments are public for all users on the platform. 

Due the enormous user population, this thesis can reveal laypeople’s representations of nuclear 

power more completely. Second, Weibo is seen as an important platform for people to seek 

information and to express their viewpoints about nuclear power and related issues. A prior study 

indicated that during an anti-nuclear protest in China, the general public tended to reveal their 

personal risk perceptions toward nuclear power plants and their distrust in governments on 

Weibo (Huang & Sun, 2016). Given that Weibo serves as a “public arena” and a “conversation 

hub” for China’s general public, this thesis attempted to analyze messages published by 

laypeople on the Weibo platform to gain deeper insights into laypeople’s social representations 

of nuclear power.  
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Data. In general, the dataset comprised general users’ Weibo tweets and comments on 

nuclear power between March 11, 2011, and December 31, 2018. The time period was chosen 

because previous research indicated that it was after the Fukushima accident on March 11, 2011, 

that the Chinese public became increasingly aware of the risks of nuclear power and widely 

discussed the matter on social media (Huang & Sun, 2016).  

Weibo provides an advanced search function to retrieve original tweets that contain 

particular keywords in a given time period, but every time search only returns 1,000 tweets. To 

maximize the data volume, the author set the search period to one hour in every time search and 

then used Python to crawl and download all tweets returned in each search operation. After an 

online observation of related tweets posted on Weibo, the searching keywords (translated, with 

the original Chinese in parentheses) were set as “nuclear power（核电）”, “nuclear energy（核

能）”, and “nuclear power plants（核电站）”. If any comments were found in a thread of a 

tweet, the comments were also scraped by the Python program.  

In total, 61,720 tweets and 36,005 comments were collected. The dataset included the 

following information: content of tweets, content of comments, usernames, time of publication, 

links to the tweets, and links to the comments. Although posts on Weibo are publicly accessible, 

a series of processes were adopted to ensure the confidentiality of the users and to reduce the 

potential harm to them. The author removed all information that might reveal the users’ 

identities, including user ID and link to user profile. In addition, the sample messages appearing 

in this paper are paraphrased to avoid identifying specific users by referring to the original 

messages. The unit of analysis is a message, which can be a tweet or a comment. 
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3.2. Data Preprocessing  

To begin with, a meticulous process of data cleaning was conducted to ensure that the 

dataset was optimal for answering the research questions. First, duplicated messages and spaces 

were removed from the datasets. Then, the author manually went through 5,000 messages to 

establish rules for removing irrelevant messages, which included nuclear power news posted by 

news agencies and government accounts, stock information, recruitment information, and 

location information. After that, strings with no relevant meaning (such as user IDs in the 

message content, publishing sources, and web links) were also eliminated, so that only user-

inputted text remained. Last, emoticons (emojis) in the messages were also cleared.  

Through the data cleaning process, 5,246 messages were removed, leaving 92,479 

messages in total for analysis: 9,053 messages in 2011, 17,957 messages in 2012, 14,776 

messages in 2013, 12,550 messages in 2014, 12,178 messages in 2015, 14,130 messages in 2016, 

7,799 messages in 2017, and 4,036 messages in 2018. Each year’s messages consist of an 

independent dataset, and thus there were eight datasets for data analysis. All messages were texts 

in Chinese. 

To prepare the inputs for topic modeling, the ‘content of tweets’ and the ‘content of 

comments’ in each dataset were combined into a new corpus of texts. With each corpus, a 

Python Chinese word segmentation module called jieba was employed to segment all sentences 

in a text into single words or phrases. To reduce information noise in the corpus, a list of 

stopwords in Chinese was imported to eliminate words with no substantial meanings. After the 

stop words in each corpus were removed, the texts and words in each corpus were transformed 

into a document-term-matrix (DTM) that serves as the input for topic modeling. The entirety of 

the data preprocessing and topic modeling were conducted in Python.  
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3.3. Topic modeling  

Model building and selection. In topic modeling, the number of topics (K) depends on 

the researcher’s objective (Chang, Gerrish, Wang, Boyd-Graber, & Blei, 2009). Prior studies 

have suggested that human judgment and computer-assisted evaluations like perplexity measures 

are two effective methods for finding the optimal number of topics (Hagen, 2018). In the 

computer-assisted evaluation method, a model with a lower perplexity is considered to be good. 

In the current thesis, the author first determined the number of topics by performing perplexity 

measures calculations. The results showed that the range of 4-15 contained most of the numbers 

of low perplexity values compared to other ranges in each dataset; in other words, the optimal 

number of topics was located in the range of 4-15. Then, 12 LDA models (with K range from 4-

15) was performed in each of the eight datasets, generating 114 topics in each dataset.  

To get the optimal K, the quality of topics was manually evaluated. Two human coders 

(including the author) independently rated topic quality by going through the 30 most-associated 

words of each topic. The rating criteria were adopted from Hagen’s (2018) study: “0” indicates 

poor quality topic, with more than two themes and a number of irrelevant words; “1” indicates 

moderate quality topic, with one or two themes and with some irrelevant words; and “2” 

indicates good quality topic, with one coherent theme. The mean scores of each K were then 

calculated and compared in order to identify the optimal K in each year. The results indicated 

that the model with six topics (K = 6) received the highest score in all datasets except for 2015 

and 2018, which both attained their highest score with the five-topic model (K =5). The 

intercoder reliabilities were good, with the values of Cohen's Kappa Coefficient ranging from 

0.89 to 0.97 for all datasets.  
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Topic identification. Based on the results of the above calculations, the LDA model with 

six topics was performed with the datasets of 2011, 2012, 2013, 2014, 2016, and 2017, while the 

LDA model with five topics was performed with the datasets of 2015 and 2018. The outputs of 

the topic modeling contained a topic-word-distribution matrix and a document-topic-distribution 

matrix in each dataset.  

Topic labeling. Topics were interpreted and labeled by the author according to the 

content, the topic-word-distribution matrix, and the document-topic-distribution matrix, as well 

as going back to the messages in each topic.  

3.4. Core-periphery analysis 

To depict the structures of social representations of nuclear power, this thesis applied the 

core-periphery algorithm developed by Borgatti and Everett (2000) using the software UCINET. 

The use of this analysis method to identify the core-periphery structure of social representations 

has been documented in previous studies (e.g., Ahn & Jung, 2016; Jung, Pawlowski, & Wiley-

Patton, 2009). Two steps were involved in generating the core and periphery elements in the 

present study: coreness value calculation and classification.  

Coreness calculation. Coreness value was calculated using a co-occurrence matrix of 

topics generated in the topic modeling as input. Coreness value was generated based on the 

extent to which an element is associated with the latent center (Borgatti & Everett, 2000). 

Structure identification. Relying on the coreness value, the core-periphery algorithm in 

UCINET automatically classified the topics into members of core or periphery elements.  

In total, eight topic modeling and core-periphery analyses were carried out in the data 

period (one of each per year) that included all messages taken from Weibo. Each topic modeling 

generated themes of social representations of nuclear power, while each core-periphery analysis 
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identified the structure(s) of these representations. In addition, a qualitative interpretation was 

conducted to analyze the content of each theme and the formation processes of these themes.  
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CHAPTER 4. RESULTS AND ANALYSIS 

4.1. The content of topics generated from messages  

RQ1(a) was concerned with the content of all themes emerging from messages posted by 

Weibo users in the eight years after the Fukushima nuclear accident. The results showed that 14 

topics about nuclear power were generated from all messages in 2011-2018 (see appendix 1). 

They were interpreted and labeled as follows.  

Nuclear power as an energy source (T1). This topic primarily involved the electricity-

generating function of nuclear power. In addition, the merits and drawbacks of nuclear power as 

an energy source were discussed and compared with conventional and alternative energy 

sources, such as fossil fuels and hydropower. In this topic, laypeople considered nuclear power 

“clean”, “environmental”, “green”, “stable”, and “economic” and conventional energy as 

“contaminative” and “problematic”. One example tweet stated: “As a kind of clean energy, 

nuclear power has more positive environmental effects than conventional energy.” Users also 

narrated their personal experiences with electricity shortages and described nuclear power as a 

panacea for energy problems, due to the abundant electricity supply and low electricity bills. For 

example, one user expressed: “using nuclear power to supply electricity will reduce the 

electricity price; why don’t we use it?”  

Nuclear power as technological progress (T2). This topic focused on the technical 

aspects of nuclear power, in particular the nuclear technologies employed in China, often 

referring to the advanced technologies of nuclear reactors. In this topic, users discussed their 

surface professional knowledge by citing some technical terms, such as model design, and 

professional parameters of nuclear power reactors and facilities. Nuclear power-related 

terminologies were extensively used in this topic, including “AP1000”, “third-generation”, 
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“hoisting technique”, and “Hualong-1 technology”. An example of these messages is: “The 

design of the third generation of nuclear power took the function of preventing nuclear power 

accidents into consideration; that sounds safer.”  

National development of nuclear power (T3). This topic involved information on the 

progress of domestic nuclear power plants under construction, the installed capacity of nuclear 

power facilities in service, and plans for future nuclear power development in China. In this 

topic, users extensively mentioned the names of commercial nuclear power plants in operation, 

including Daya Bay and Hongyanhe. Additionally, the names of state-owned nuclear power 

enterprises, such as China General Nuclear Power Group, also appeared frequently in this topic. 

Example messages pertaining to this topic stated: “Daya Bay Nuclear Power Plant is the second 

nuclear power plant built in China.” “By the end of 2015, with the completion of the units under 

construction in China, the number of nuclear power units in operation will reach 41, with a total 

installed capacity of nearly 42 million, accounting for about one-tenth of the total installed 

capacity of nuclear power in the world.” 

Nuclear power as an energy strategy (T4).  This topic focused on the energy policies of 

different countries, as well as the role of nuclear power in national and international energy 

policies. Specifically, users discussed the nuclear power-related policies and regulations in 

China; in China’s neighboring countries, including Japan, South Korea, and Russia; and in 

developed Western countries, such as the US, the UK, France, and Germany. In particular, the 

decision of whether to continue using nuclear power reactors in different countries accounted for 

a large proportion of this topic. Users used words like “shut down”, “restart”, and “abandon” to 

discuss the decision-making processes about nuclear power development in different countries. 
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An example message was: “Germany had decided to preliminarily shut down eight nuclear 

power reactors after the Fukushima accident and planned to phase out all reactors by 2020.”  

In addition, users discussed other policies or strategies related to cooperation between 

countries and export of nuclear power. For example: “Do you know China invested in a nuclear 

power plant in England?” and “It is incredible that China will export nuclear power to the US. I 

think it is the first time our country’s nuclear power companies provide the technique/services 

for the developed countries.”  

Nuclear power as a made-in-China product (T5). This topic treated nuclear power as a 

commercial product that was made in China and regarded it as China’s new brand in the world. 

The words “innovation”, “launch”, and “marketing” were used to characterize nuclear power as a 

commercial product. For example, one user posted: “Like high-speed railway, nuclear power 

reactors designed by our country should be exported to overseas markets.”  

Risks of nuclear power (T6). This topic considered the risks of nuclear power, including 

health and environmental risks, as well as the negative social and political impacts caused by 

nuclear power accidents. In terms of health risks, words like “health”, “problem”, and “human 

being” were frequently used. An example message read: “A long-term exposure to nuclear 

radiation will cause cancer. Worse still, it is hard to discern.” As for environmental risks, users 

mentioned “environment”, “pollution”, “radiation”, and “nuclear waste”. An example message 

pertaining to environmental risk read: “If the nuclear power plant has a nuclear meltdown, the 

surrounding land and water will be polluted.”  

In terms of negative social and political impacts of nuclear power accidents, terms like 

“society”, “city”, “government”, “management”, and “science” frequently appeared in relevant 

messages. Additionally, users presented their fears of the likelihood and catastrophic 



 
 

43 

consequences of nuclear power accidents, with extensive expressions of emotions such as 

“panic” and “dread”. For instance, a message regarding fear expressed: “It is terrible to hear that 

the government plans to construct a nuclear power plant in my hometown. What if a nuclear 

accident happened? I am scared when I imagine the related scene in the future.”  

Benefits of nuclear power (T7). This topic dealt with the benefits of nuclear power, 

including economic, social, and environmental. In this topic, users mainly focused on the 

economic and environmental benefits at a social level. Specifically, the general public felt that 

nuclear power can satisfy energy needs nationwide, since it is able to supply a large volume of 

electricity. Example of such messages include: “It is hard to meet the electricity demand if we do 

not develop nuclear power in the future.”  

Environmental benefits, expressed through words such as “clean” and “environmental”, 

were also recognized in this topic. Some users advocated using nuclear power to mitigate the 

haze caused by fossil fuel. For instance, one message expressed: “The haze in north China would 

be reduced if the government used nuclear power to generate electricity rather than thermal 

power plants.” In addition, societal benefits—including energy security and energy 

independence—were frequently mentioned in the messages. For instance, one user posted: 

“Nuclear power can help us achieve energy independence. As you know, energy independence is 

very important to a country, so we should invest more in developing nuclear power.”  

Reluctant acceptance of nuclear power (T8). This topic concerned users who expressed a 

reluctant acceptance of nuclear power after weighing the risks and the benefits. This topic 

reflected the contradictions present in laypeople’s everyday discourse regarding nuclear power 

plants. The benefit beliefs (such as “low carbon emission” and “sustainable energy supply”) as 

well as the risk beliefs (such as “permanent environmental damage” and “radioactive 
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contamination”) appeared in the general public’s everyday conversation. Examples of messages 

expressing this representation include: “To be honest, we cannot say that it is not a good choice 

to develop nuclear power, but it should base on the precondition that nuclear power waste can be 

well disposed and nuclear radiation can be well handled.” “Although I supported a nuclear power 

plant, I feel a little fear when a large number of nuclear power plants are constructed. What if an 

earthquake happened?”  

Fukushima nuclear accident (T9).  This topic involved the catastrophic consequences of 

the Fukushima nuclear accident, the causes of the nuclear accident, the blame placed on the 

Japanese government and nuclear power plant operating organization, as well as the stories 

surrounding the accident. The catastrophic consequences were represented with words like 

“explosion”, “nuclear meltdown”, and “ionizing radiation”. One example read: “If a nuclear 

power meltdown occurred, a large amount of radiation dust will be leaked, which would result in 

disaster for human beings.”  

Furthermore, users attempted to assign responsibility when confronted with the accident. 

On the one hand, they attributed its occurrence to the extraordinary natural disasters, believing 

that the devastating tsunami unleashed by the magnitude-9 earthquake caused the explosion and 

meltdown of the nuclear power plants. The words “earthquake” and “tsunami” were frequently 

employed by users in their tweets about causes of the accident. On the other hand, users thought 

that mismanagement of the nuclear power company and the local government were to blame for 

the accident. One example message read: “We should blame the Japanese government and the 

Tokyo Daiichi nuclear power plant. The Fukushima nuclear accident was totally caused by 

human mistake. The response of the government to the earthquake was too slow, and the 
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technician in the nuclear power plant misconducted the operation to stop the nuclear power 

reactors.”  

Additionally, stories related to the accident were extensively discussed in this topic, in 

particular the “Fukushima 50” story, about a group of volunteer employees who stayed at the 

plant after other employees were evacuated.  

Panic-buying salt over nuclear threat (T10). This topic involved anecdotes and personal 

experiences during the Fukushima accident aftermath about the salt-buying frenzy based on 

rumors related to nuclear radiation across China. This topic is mainly comprised of couplets 

written in Chinese poetry to make fun of Chinese people’s irrational salt-buying behaviors. The 

couplets used a lot of homophonic words to mock this rumor, such as “salt shortage” 

(pronounced similarly to Yanhuang, the name of an ethnic group in ancient China) and “no salt” 

(pronounced the same as “speechless”). One example message of the meaning of a couplet reads: 

“Japan is a nation that owns nuclear power plants, China is a nation with a shortage of salt (Japan 

is a Yamato nation, and China is a descendant of the Yellow Emperor).”   

Anti-nuclear movements (T11). This topic involved three anti-nuclear protest movements 

organized by local people near planned nuclear power plants or related facilities in mainland 

China. It included the public protest against the construction of the Pengze nuclear power plant 

in 2012, the protest against the Jiangmen uranium processing plant project in 2013, and the 

protest against the construction of the Lianyungang nuclear fuel reprocessing plant in 2016. In 

this topic, a majority of the users were local residents who explicitly expressed their resentment 

against and opposition to the construction of nuclear power-related plants near their home. 

According to the word distribution, “opposition” appeared most frequently in this topic.  
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Although the anti-nuclear events varied by year, laypeople used similar arguments to 

represent their opposition to nuclear power facilities. First, they claimed that a nuclear power 

plant was a time bomb, due to its high risk and low safety. One example stated: “For our safety, I 

am strongly against the construction of a nuclear power plant in Jiangmen. You don’t know 

when the nuclear meltdown and nuclear radiation will occur.” Second, they implicitly showed a 

‘not-in-my-back-yard’ (NIMBY) attitude when they expressed opposition to constructing nuclear 

power facilities. NIMBY means ‘I support the construction of certain scientific and technological 

facilities but I refuse to have them located near my house.’ Examples of messages representing 

NIMBY include: “I heard that the local government will construct a nuclear power plant in my 

hometown. I strongly oppose this decision.” “You feel nothing because the nuclear power plant 

is not located near your home!”  

Additionally, the results showed that general users often confused the nuclear projects 

they were against. For example, the term “nuclear power plants” was predominantly used by 

local users in Jiangmen and Lianyungang in their online conversations referring to the nuclear 

project constructed in their city. However, the project planned in Jiangmen was a nuclear power 

fuel plant, and the project planned in Liangyungang was a nuclear power waste processing plant. 

Causation of nuclear accident (T12). This topic involved users attributing responsibility 

for nuclear accidents and speculating about potential future accidents. In this topic, users 

considered that nuclear power accidents could result from human behaviors, such as government 

mismanagement, or from unforeseeable natural disasters, such as earthquakes. Users’ trust (or 

lack thereof) in local government, nuclear scientists, and nuclear power companies constituted a 

large proportion of the discourse around nuclear power accident causation. For example, 

“government”, “city”, “stakeholder”, and “leadership” were often mentioned in messages 
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blaming the Fukushima accident on the government and the companies operating the nuclear 

power plants, while “earthquake” and “earthquake zone” were used when attributing it to 

unpredictable natural disasters.  

Nuclear power plant siting (T13). This topic contained public debates on the choice of 

sites for nuclear power plants. Essentially, two subthemes appeared in this topic: siting in inland 

or coastal locations, and siting in Beijing or not. In the first subtheme, users generally addressed 

the risks of inland nuclear power plants. For example, one tweet stated: “constructing inland 

nuclear power plants is neither an energy problem nor a political issue; it matters to the whole 

drainage basin’s ecological security.” In the second subtheme, users recommended Beijing as a 

location for nuclear power plants, especially those users whose hometowns were considered as 

siting option for constructing nuclear power plants. One example of such an argument read: “If 

the nuclear power plant is safe, why is it not located in Beijing?” 

Attitude toward anti-nuclear protests in Taiwan (T14). This topic involved laypeople’s 

attitudes and judgments of the anti-nuclear power protests occurring in Taiwan. Users on social 

media acted as a group of observers evaluating Taiwan residents’ anti-nuclear power protests 

from the points of rationality, protesting means, and related political stakeholders. Specifically, a 

slogan of the protest, “generating electricity with love”, was widely exaggerated in the general 

public’s discourse to ridicule Taiwanese people’s involvement in an anti-nuclear march. For 

example, some messages expressed: “Generating electricity with love? Wah, so environmental! I 

think it is unnecessary to use fossil fuels and hydropower as well, just use love to generate 

electricity for Taiwan.” “You don’t want to use nuclear power but you intend to enjoy the cool 

provided by air conditioning. They are difficult to satisfy. Maybe generating electricity with love 
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can do that.” In this topic, negative words like “doubt”, “intellectual disability”, and “intelligence 

quotient” were used to express Weibo users’ disdain of the anti-nuclear power march in Taiwan.  

4.2. The prevalence and distribution of topics generated from messages  

As showed in Figure 1, the nuclear power-related topics emerging from the messages 

varied in content and frequency in the years between 2011 and 2018. The topics identified in 

messages posted in 2011 were T9 (25.70%), T1 (19.60%), T4 (19.50%), T2 (15.90%), T10 

(10.20%), and T6 (9.10%). The topics identified in messages posted in 2012 were T4 (24.20%), 

T1 (18.80%), T3 (18.20%), T2 (15.20%), T11 (12.10%), and T7 (11.50%). The topics identified 

in messages posted in 2013 were T6 (21.70%), T3 (17.40%), T1 (17.20%), T4 (15.80%), T2 

(14.00%), and T11 (13.90%). The topics identified in messages posted in 2014 were T2 

(21.90%), T3 (19.90%), T6 (16.20%), T13 (16.00%), T1 (15.40%), and T8 (10.60%). The topics 

identified in messages posted in 2015 were T2 (23.20%), T1 (22.30%), T6 (21.80%), T3 

(20.90%), and T14 (11.90%). The topics identified in messages posted in 2016 were T1 

(22.90%), T2 (21.80%), T11 (15.90%), T6 (15.40%), T12 (15.20%), and T14 (8.80%). The topics 

identified in messages posted in 2017 were T2 (23.60%), T3 (19.30%), T1 (16.80%), T6 

(15.80%), T4 (12.90%), and T13 (11.60%). The topics identified in messages posted in 2018 

were T5 (24.10%), T3 (23.00%), T1 (20.00%), T2 (19.30%), and T8 (13.40%). 

According to number of occurrences and proportion in relation to other topics, the results 

indicated that the topics of T1 and T3 (nuclear power as an energy source and national 

development of nuclear power, respectively) dominated laypeople’s social representations of 

nuclear power in the eight years after the Fukushima nuclear accident. The results showed that 

the topic of nuclear power as an energy source appeared every year with almost identical 

distribution of topic-associated words. Moreover, the topic of nuclear power as an energy source 
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took up a high proportion in each year, ranging from 15.40% to 22.90%. In addition, the results 

indicated that the topic of national development of nuclear power appeared every year except 

2016, and its topic-associated words did not change. Similarly, this topic ranked in the top three 

proportionately each year except 2015, ranging from 17.40% to 23.00%. 
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Figure 1. Topic prevalence in each year from 2011 to 2018.
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The results also showed that the topics T2 and T6 (nuclear power as technological 

progress and risks of nuclear power, respectively) were two other dominant topics that appeared 

in six of the eight years. However, the topic-associated words, and what the topic implicitly 

referred to, changed over time for both these topics. For T2, the connotation of “technological 

progress” changed over time. In 2011 and 2012, the general public considered technology 

learned from France as advanced nuclear power technology. In 2013-2016, “technological 

progress” was linked to the third-generation design of nuclear power reactors used in nuclear 

power plants in both China and the US. In 2017-2018, “technological progress” referred to the 

domestic autonomic design of nuclear power reactors, such as ‘Hualong-1 technology’, which 

was extensively mentioned in messages posted by users. For example: “Hualong-1 technology 

had the proprietary intellectual property right because it was designed by our country’s 

engineer.”  

For T6, the elements constituting the topic shifted after 2011. In 2011, the topic referred 

to a specific risk: radiation exposure. The general public was concerned about the potential 

health harms caused by invisible radiation radiating from the nuclear power plants in Japan. The 

terms “monitoring”, “level”, “standard”, and “expert” were used by the public to express their 

concerns about the level of radiation exposure exceeding safety limits. An example of such 

messages in this time period includes: “The nationwide air monitoring system indicated that the 

radioactivity levels were not influenced by the nuclear accident in Japan.” After 2011, the topic 

referred to a generalized risk of potential nuclear power accidents. The public not only used 

specific risk-related words such as “radiation”, “explosion”, and “pollution”, but also used event-

oriented words like “Fukushima” and “Chernobyl” to represent their general risk perceptions of 

nuclear power.  
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Similarly, the connotations of the less-dominant topics of T4 and T11 (nuclear power as 

an energy strategy and anti-nuclear movements, respectively) varied according to social 

contexts. T4 appeared every year except 2014 and 2018. In 2011 and 2012, the representation of 

T4 involved specific energy strategies and policies of different countries in their responses to the 

Fukushima nuclear accident. For example, Germany’s and Switzerland’s policies decided to shut 

down all domestic nuclear power plants was widely discussed under this topic. In contrast, in 

2013, 2015, and 2017, this topic mainly involved nuclear power strategies and policies 

associated with economics and business in term of investment, marketing, and cooperation. For 

example, China’s policy of investing in a nuclear power project in the UK was extensively 

discussed under this topic.  

For T11, the elements of the topic varied by the events occurring in different years. T11 

appeared in 2012, 2013, and 2016, when public protests against nuclear power facility 

construction occurred in the city of Pengze, Jiangmen, and Lianyungang, respectively. Although 

the social context of this topic varied across the years, its core nature remained unchanged. 

Specifically, the general public presented their opposition to the construction of nuclear power-

related plants and the reasons they were against it, regardless of any changes in social contexts.  

The results also showed that some topics appeared only one or two times in the eight 

years. The topic T8 appeared in 2014 and 2018; the topic T13 appeared in 2014 and 2017; and 

the topic T14 appeared in 2015 and 2016. Meanwhile, some topics appeared only in one year:  

T9 and T10 only appeared in 2011, T12 only appeared in 2016, and T5 only appeared in 2018. 

Figure 2 showed the trend of the shift of topics over time. 
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Figure 2.  Trend of the shifts of topics in 2011 to 2018. 
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4.3. Core and periphery elements of social representations 

Through the core-periphery analysis, this thesis found that the core and periphery 

elements were distributed differently over the years (see Table 1). In 2011, the core elements 

included T9, T1, and T4. In 2012, the core elements included T4, T1, and T3. In 2013, the core 

elements included T6, T3, and T2. In 2014, the core elements included T3, T6, T13, and T1. In 

2015, the core elements included T1 and T6. In 2016, the core elements included T1, T11, and 

T6. In 2017, the core elements included T3, T1, and T6. In 2018, the core elements included T3 

and T1.  
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Table 1  

Core-periphery structure in each year from 2011 to 2018 

  Coreness 
No Topic 2011  2012  2013  2014  2015  2016  2017  2018 
T1 Nuclear power as an 

energy source 
0.473  0.613  0.308  0.381  0.666  0.459  0.554  0.462 

T2 Nuclear power as a 
technological 
progress 

0.332 
 

0.306 
 

0.409 
 

0.387 
 

 
 

0.392 
 

0.348 
 

0.086 

T3 National 
development of 
nuclear power 

 
 

0.401 
 

0.479 
 

0.390 
 

0.345 
 

 
 

0.332 
 

0.772 

T4 Nuclear power as an 
energy strategy 

0.523  0.528  0.270    0.227    0.318   

T5 Nuclear power as a 
made-in-China 
product 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

0.408 

T6 Risks of nuclear 
power 0.257 

 
 

 
0.642 

 
0.496 

 
0.598 

 
0.428 

 
0.521 

 
 

T7 Benefits of nuclear 
power  

 
0.206 

 
 

 
 

 
 

 
 

 
 

 
 

T8 Fukushima nuclear 
power accident 0.570 

 
 

 
 

 
 

 
 

 
 

 
 

 
 

T9 Panic-buy salt over 
nuclear threat 

0.028               

T10 Anti-nuclear 
movements 

  0.220  0.154      0.515     

T11 Causation of nuclear 
power accident 

          0.414     

T12 Nuclear power plant 
siting 

      0.445      0.299   

T13 Reluctant acceptance 
of nuclear power 

      0.330        0.131 

T14 Attitude toward anti-
nuclear protests in 
Taiwan 

 
 

 
 

 
 

0.166 
 

 
 

0.124 
 

 
 

 

Note. Values in bold indicate core elements.
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In summary, the topic T1 was the most common core element, appearing seven times; T3 

and T6 were also two widely-shared core elements of social representations of nuclear power, 

both appearing five times. The topic T4 appeared twice, and T9, T11, and T13 appeared once, as 

core elements in 2011-2018.  

4.4. The formation process of representations of nuclear power 

To analyze the formation of social representations of nuclear power, this thesis used four 

SRT concepts—anchoring, objectification, reification, and consensualization—as heuristic cues 

in analyzing laypeople’s sense-making processes. After analyzing the 30 most-associated words 

in each topic (generated by topic modeling) as well as a sample of representative messages in 

each topic, this thesis identified the four main formation processes of laypeople’s responses to 

nuclear power.  

Anchoring. The results revealed that three kinds of anchoring processes appear in the 

messages on social media. The first process involved retrieving and employing existing 

knowledge or more familiar objects from everyday life in laypeople’s mind. For example, “high-

speed railway” was frequently mentioned in the topic nuclear power as technological progress. 

Thus, laypeople linked unfamiliar nuclear power technology to a familiar transportation 

technology. Likewise, other risky scientific technologies familiar to laypeople, such as “PX” (p-

Xylene) and “GMO” (genetically modified organism), were also mentioned in the topic risks of 

nuclear power to depict laypeople’s risk perceptions toward nuclear power. Furthermore, the 

name of the most famous civic nuclear power plant in China—“Daya Bay”—was frequently 

used as an example when laypeople talked about national development of nuclear power.  

The second process used social-historical events and social memories as anchoring 

devices. In the topic risks of nuclear power, “Fukushima” and “Chernobyl” were often used to 
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refer to the potential/risk of nuclear power accidents. Similarly, in the topics nuclear power as an 

energy strategy and nuclear power as technological progress, the “Great Leap Forward” 

campaign from Chinese history was frequently referred to by laypeople in order to demonstrate 

their perceptions of the rapid development of nuclear power in China.  

The third process used personal relevant experience as a cognitive anchor. For example, 

personal experience constituted a large proportion of the topic panic-buying salt over nuclear 

threat. Laypeople shared their salt-buying behavior or their observations of other citizens’ salt-

buying behaviors to anchor the impact of nuclear radiation in their personal experiences in 

everyday life. One example message was: “My family asked me to go to the supermarket to buy 

salt to prevent nuclear radiation, but I found there was no salt left when I arrived at the 

supermarket.” 

 Objectification. The results indicated that two objectification processes occurred in 

messages related to nuclear power. The first process used concrete terms, objects, or practices in 

reality to concretize abstract scientific notions. For example, in the topic nuclear power as an 

energy source, everyday terms such as “electricity power” and “electricity generation” were used 

to depict nuclear power and its function. In the topic risks of nuclear power, air pollution levels 

were used to signify nuclear power radiation. The second process employed metaphors to 

objectify. For example, in messages pertaining to the topic risks of nuclear power, “atomic 

bomb” was a metaphor for nuclear power explosion and meltdown, and “Pandora’s box” was a 

metaphor for nuclear power. In addition, in the topic nuclear power as a made-in-China product, 

“made-in-China product” was a metaphor for nuclear power.  

 Reification. The results showed that three discursive strategies grounded on reification 

emerged from the messages related to nuclear power. The first process used professional terms 



58 
 

or arguments from authorities and experts. In this process, terms from the scientific sphere were 

extensively used, such as “monitoring”, “expert”, and “standard” in the topic risks of nuclear 

power. The second process employed terminologies pertaining to nuclear power. Technical 

jargon such as “Hualong-1 technology”, “AP1000”, “installed capacity”, “hoisting technology”, 

and “third-generation” frequently appeared in the messages, in particular in messages in the topic 

nuclear power as technological progress. The third process involved turning political discourse 

into everyday discourse. In this strategy, laypeople used words that appeared in national policies 

related to nuclear power—such as “export”, “invest”, “cooperation”, and “the 12th five-year 

plan” in their online conversations about national development of nuclear power and nuclear 

power as an energy strategy, or “leadership”, “our country”, “safeguard”, and “hope” in 

messages pertaining to benefits of nuclear power.  

 Consensualization. The results revealed that three consensual discursive strategies were 

used in the messages related to nuclear power. The first process involved heterogeneous 

arguments related to specific nuclear power issues. Users expressed diverse opinions in a series 

of controversial issues, including “inland or coastal nuclear power plants” in nuclear power plant 

siting, “accept nuclear power or not” in reluctant acceptance of nuclear power, “natural disasters 

or human mistakes cause nuclear power accidents” in causation of nuclear accident, and “the 

rationality of Taiwan’s anti-nuclear protest” in attitude toward anti-nuclear protests in Taiwan. 

For example, in the topic nuclear power plant siting, an inland resident expressed their concern 

over the safety of nuclear power plants: “If the inland nuclear power plant had a nuclear 

meltdown, the whole Yangzi river basin will be destroyed, and we, inland people, will also be 

threatened.” In contrast, a coastal resident emphasized the shortage of electricity in inland areas: 

“I believe the construction of nuclear power plants inland can solve electricity shortages in 
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inland areas.” These examples show the differing arguments toward nuclear power in different 

social groups’ discourses.  

The second process involved expressing emotional feelings. Laypeople showed affective 

responses to nuclear power in their daily conversations. For example, in the topic risks of nuclear 

power, laypeople expressed their “fear” and “dread” when talking about nuclear power; in the 

topic of anti-nuclear movements, “ridiculous” and “innocence” were mentioned in the messages.  

The third process involved sharing narrated stories and anecdotes. In the topic Fukushima 

nuclear power accident, the narratives surrounding “Fukushima 50” were widely discussed and 

shared on social media. Similarly, many anecdotes and stories based on personal experience 

appeared in the topic panic-buying salt over nuclear threat. Many messages told stories about 

Chinese citizens rushing into supermarkets to buy salt in order to prevent the influence of 

radiation from the Fukushima nuclear power plants. For example, one message stated: “Too 

crazy, the salt in our city was out of stock because of citizens’ crazy salt buying.”  
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CHAPTER 5. DISCUSSION AND CONCLUSION 

This thesis is one of the first studies to explore laypeople’s social representations of 

nuclear power on social media from a longitudinal perspective and employing two analytical 

levels. Combining automatic content analysis and core-periphery analysis, the present study 

analyzed messages about nuclear power on the Chinese social media platform Weibo over an 

eight-year period, from 2011 to 2018. In general, the current thesis found that a number of social 

representations of nuclear power were created and shared in laypeople’s online conversations, 

and the nature and content of social representations varied and shifted over the years. In addition, 

this thesis also portrayed how laypeople used social-cognitive processes (in terms of anchoring 

and objectification) and discursive strategies (in terms of reification and consensualization) to 

create and share social representations of nuclear power through social media. The following 

sections will discuss the content, the formation, and the dynamic shifts of social representations 

in the public’s understanding of nuclear power.  

5.1. Content and formation of social representations regarding nuclear power  

The findings showed that 14 themes comprised laypeople’s nuclear power-related social 

representations that emerged on Chinese social media. These themes covered different aspects of 

nuclear power. Nuclear power as an energy source focused on the practical functions of nuclear 

power; nuclear power as technological progress emphasized the technical nature of nuclear 

power; and national development of nuclear power, nuclear power as an energy strategy, and 

nuclear power as a made-in-China product highlighted the policies and development of nuclear 

power, in particular in China. Risks of nuclear power, benefits of nuclear power, and reluctant 

acceptance of nuclear power plants were associated with individuals’ perceptions and 

acceptance of nuclear power; Fukushima nuclear accident, panic-buying salt over nuclear 
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threat, and anti-nuclear movements were about public opinions of nuclear power-related events; 

and causation of nuclear accidents, nuclear power plant siting, and attitude toward anti-nuclear 

protests in Taiwan involved public debates about controversial nuclear power issues.  

Ranging from objective judgments to subjective perceptions, these topics indicate the 

general public make sense of nuclear power through multifarious social representations, rather 

than through mere objective knowledge or risk perception. Therefore, using the theoretical lens 

of SRT to explore the general public’s understanding of nuclear power, this thesis extends our 

understanding of laypeople’s common sense in their day-to-day life in the current literature, 

which has been dominated by the risk perception approach and the deficit model. The 

multifaceted nature of lay thinking about nuclear power revealed in this thesis can also provide 

some conclusions for designing message content in science popularization and risk 

communication of nuclear power.  

As for the processes of forming social representations, this thesis found that laypeople 

make sense of nuclear power by anchoring the distant concept within their preexisting 

knowledge system, social historical events, and personal experiences. Meanwhile, they employed 

concrete objects, social practices, and verbal metaphors as objectification devices to construct 

meanings of nuclear power. This thesis’s finding that laypeople engage in the socio-

psychological processes of anchoring and objectification to understand nuclear power resonates 

with previous studies on other scientific and technological issues, such as neuroscience 

(O’Connor & Joffe, 2014).  

Additionally, laypeople create and share their social knowledge about nuclear power on 

social media by adopting reified discourses from scientists and authorities, including professional 

terms/terminologies, arguments, and political discourse related to nuclear power. This finding is 
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consistent with previous studies that have pointed out how reified, high-sphere discourse 

permeated into social media users’ consensual universes in relation to Ebola (Mondragon et al., 

2017). Furthermore, consensual discourse formats—including heterogeneous arguments, 

affective expression, and narrated stories and anecdotes—were used by laypeople to interpret 

nuclear power. The co-existence of reified and consensual discourses in laypeople’s everyday 

conversations supports the argument that the boundaries between reification and 

consensualization have blurred (Batel & Castro, 2009; Moscovici, 1998, 1993).  

Laypeople extensively focused on the practical function of nuclear power by regarding 

nuclear power as an energy source. According to the results, nuclear power as energy source 

was the most frequently-occurring and stable element of the nuclear power-related social 

representations in the eight years after the Fukushima nuclear accident. In contrast with previous 

research, which documented that the lay public mainly perceived electricity generation as one of 

many benefits of nuclear power (Ho et al., 2019), this thesis confirmed that laypeople in China 

are consistently predominantly concerned with the function of generating electricity when 

confronted with the notion of nuclear power. Moreover, the content of nuclear power as energy 

source remained unchanged over time; in other words, laypeople largely treated nuclear power as 

an energy source every year this thesis investigated. Possible explanations may involve the 

formation process of this topic: laypeople objectified nuclear power by linking it with electricity, 

which is a real and concrete object; by making analogies with hydropower and fossil fuels, which 

relate to everyday knowledge; and by telling stories about personal experiences with shortages.  

According to SRT, familiar objects and personal relevance in the real world are important 

references for laypeople to construct meanings of unfamiliar scientific objects (Joffe, 2003). 

Since nuclear power is physically distant from laypeople, while electricity is a necessity in their 
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everyday lives, laypeople associate nuclear power with electricity or related experiences of 

power shortages. Thus, the impression of nuclear power as an energy source has become an 

indispensable and unfluctuating part of laypeople’s common sense knowledge about nuclear 

power in the long term. In this sense, the current thesis highlighted the important role of 

practical, relevant function and of personal experience in the public understanding of science.  

In addition, the general public on social media was considerably concerned with what can 

be considered ‘general knowledge’ when they made sense of nuclear power. In the current thesis, 

national development of nuclear power was found to be widely distributed across online 

discussions and to play a core role in the general public’s social representations of nuclear 

power. Similarly, nuclear power as an energy strategy was also extensively present in people’s 

daily conversations. Both topics emphasized the information about the progress of development, 

public policy, and national and global regulation of nuclear power, which has been classified as 

‘general knowledge about nuclear power’ in a prior study (Ho et al., 2018). Thus, these results 

indicated that laypeople make sense of nuclear power by primarily dealing with general 

knowledge.  

Alternatively, laypeople also took in some specific nuclear power-related knowledge 

when interpreting and sharing. Specifically, laypeople regarded nuclear power as technological 

progress, in which they often referred to technical terms of nuclear power reactors or facilities. 

However, it should be noted that the specific knowledge appearing in laypeople’s discussions 

about nuclear power as technological progress is relative superficial to some extent, involving 

technical terms, such as the names of nuclear power reactors, rather than more professional 

knowledge, such as the operating mechanisms of nuclear power plants and the disposal of 

nuclear waste. In short, it is clear that users articulated their general knowledge about nuclear 
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power in terms of related public policies and development progress information, with limited 

specific scientific knowledge about nuclear power technology presented on social media.  

Such a scenario for laypeople’s understanding is not surprising in the Chinese context. 

On the one hand, the majority of content related to nuclear power in Chinese newspapers 

addresses general nuclear power information, including the processes of planning, monitoring, 

and coordinating nuclear reactors; civic nuclear power plant information; and nuclear 

engineering technology (Wang et al., 2014). Since the media is the main means for laypeople to 

learn about controversial or novel scientific technologies, and social media content largely 

mirrors traditional media content, general knowledge about nuclear power has been gradually 

transferred into laypeople’s thinking (Mondragon et al., 2017). On the other hand, the Chinese 

lay public are thought to poorly educated in nuclear power-related knowledge, as they lack the 

channels and means to learn professional scientific knowledge (Fang, 2014; Wu, 2017). Thus, 

laypeople in China showed plenty of general knowledge but little scientific knowledge in their 

construction of social knowledge systems when interpreting nuclear power technology.  

Meanwhile, the emerging representations regarding public policies and development of 

nuclear power indicated that general and specific scientific knowledge has transferred from the 

expert sphere to the lay sphere. This finding is consistent with many previous studies on the 

transference of scientific knowledge between different spheres in health and technological issues, 

such as breastfeeding and food technology (Len-Ríos et al., 2014; Marcu et al., 2015). 

Importantly, the present study observed anchoring and reification in representing and sharing 

common sense about nuclear power online among the lay public. Specifically, laypeople 

associated national development of nuclear power with the developmental progress of well-

known nuclear power plants in China, and they adopted professional discourse from experts to 
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express their understanding of nuclear power. Similarly, the general public included the national 

energy policies of China and other countries in their online discussions.  

The representations’ elements in terms of national development of nuclear power and 

nuclear power as an energy strategy emphasized the function of informing laypeople. That being 

so, it can be concluded that general and specific knowledge about nuclear power can transfer into 

laypeople’s common sense through anchoring and reification. Given the effective transference 

processes of nuclear knowledge and Chinese laypeople’s shortage of specific knowledge, future 

science popularization campaigns dealing with nuclear power should involve more specific 

knowledge, such as nuclear radiation and disposal of nuclear waste, which can prepare laypeople 

to communicate effectively with social peers, policymakers, and scientists.  

Consistent with the results of previous studies from the risk perception approach, this 

thesis found that Chinese laypeople’s response to nuclear power was also based on their risk 

perception, benefit perception, and cost-benefit analysis. In particular, the theme of risks of 

nuclear power was a central and core element in laypeople’s representations of nuclear power. 

Similar to the results of previous studies in the Chinese context (e.g., Huang et al., 2013), 

laypeople perceived the risks of nuclear power in terms of the susceptibility and severity of 

nuclear accidents. Furthermore, this thesis found that emotional responses played a significant 

role in laypeople’s perceptions of the risks of nuclear power, which has been somewhat ignored 

by traditional cognitive heuristic studies. In accordance to SRT, affect is also an important means 

for laypeople to make sense of a given science or technology (Moscovici, 1988, 2001). 

Laypeople naturally associated nuclear power with negative emotions (such as fear and dread) 

when they considered its risks, which demonstrated that laypeople’s emotions must be 

considered in order to understand their thinking about nuclear power.  



66 
 

In the current thesis, laypeople were found to mainly focus on the risks of nuclear power 

at an individual level, such as health problems from exposure to nuclear radiation, rather than at 

a social level, such as threats to national stability and economic development. Risks of nuclear 

power at an environmental level, such as nuclear waste and radiation contamination, were also 

not extensively shared in laypeople’s online discussions. Such findings contradict certain 

previous research in Western contexts, which illustrated that the public is significantly concerned 

about nuclear power’s environmental and social risks (Autry & Kelly, 2012; Li et al., 2016), 

although the findings are partially in line with a social media study in China. The possible 

explanation accounting for this contradiction may relate to Chinese media’s avoidance of media 

frames about environmental and social risks (Wang et al., 2014).  

In terms of forming risk perceptions of nuclear power, laypeople were found to adopt 

different formation patterns than what was found in studies using the cognitive heuristic model. 

Specifically, laypeople anchored the risk of nuclear power with other risky advanced technology, 

such as PX and GMO; objectified the risk of nuclear power with metaphors like “atomic bomb” 

and “Pandora’s box”; reified the risk of nuclear power into ionizing radiation levels; and 

expressed their fear and dread in the consensual universe. In other words, laypeople constituted 

their meanings of risk of nuclear power through distinguished socio-cognitive processes and 

social interactions, rather than through pure psychological mechanisms. In this sense, further 

research should pay more attention to how laypeople make sense of the risk of nuclear power 

from a multidisciplinary perspective, rather than solely the intrapersonal perspective.  

Compared with their perceptions of risks of nuclear power, which occurred at an 

individual level, laypeople though of the benefits of nuclear power at a societal level, in terms of 

the economic, social, and environmental benefits. Specifically, laypeople thought nuclear power 
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benefits Chinese society by meeting electricity demands, increasing energy security, and 

reducing air pollution caused by fossil fuels. This finding makes sense when one considers how 

laypeople discuss the benefits of nuclear power. The current thesis indicated that laypeople took 

political and scientific discourses pertaining to the benefits of nuclear power and added them to 

their everyday discourse by adopting reified communications in their online discussions. In fact, 

the political and scientific spheres frame nuclear power as the solution to a host of environmental 

and social problems, including carbon emission, national energy security, and the national 

economy (Wu, 2017). Thus, laypeople adopt these frames about the benefits of nuclear power 

into their everyday knowledge.  

Alternatively, while the environmental benefits of nuclear power are extensively framed 

as an effective measure to mitigate climate change in Western media and the public discourse of 

Western publics, they were less mentioned in Chinese laypeople’s communications on social 

media. However, relevant messages did mention that developing nuclear power can contribute to 

reducing the haze in north China. One possible explanation for that is the issue of climate change 

is not often discussed by laypeople in China, and haze is more personally relevant to them (Lin 

& Bautista, 2016).  

In addition, laypeople often expressed a reluctant acceptance of nuclear power in their 

everyday discourses. Unlike the findings in previous research conducted in Western countries 

(e.g., Bickerstaff et al., 2008; Corner et al., 2011), the current thesis found that, instead of 

weighing the trade-off between the risks of nuclear energy and the benefits of mitigating climate 

change, the general public in China reluctantly accepted nuclear power by balancing safety 

concerns with anticipation of resultant economic prosperity. Some previous studies in the 

Chinese context found that the Chinese public showed a high acceptance of nuclear power even 



68 
 

after the Fukushima nuclear accident (He et al., 2013; Wu, 2017), although few of these studies 

investigated conditional/reluctant acceptance. Thus, the finding that laypeople reluctantly 

accepted nuclear power can provide more contextual explanations for the positive support of 

nuclear power construction in China as well as some foundation for future studies on conditional 

acceptance of nuclear power.  

Importantly, public debates on the different aspects of nuclear power manifested in 

laypeople’s representations, which reflected the controversial nature of nuclear power. 

Specifically, laypeople expressed and shared opposing arguments in the topics of nuclear power 

plant siting, causation of nuclear power accident, and attitude toward anti-protests in Taiwan, 

employing consensual discursive strategies. In this consensual universe, “the idea of otherness” 

was observed in the formation processes of these representation elements (Joffe & Bettega, 2003; 

Joffe & Haarhoff, 2002; Joffe & Lee, 2004; Washer, 2004). In other words, laypeople divided 

societal members into ‘in-group’ and ‘out-group’ when they were confronted with a 

controversial dimension of nuclear power in order to make sense of the dimension. For example, 

inland residents thought of nuclear power as a time bomb that would threaten their health, and 

they claimed coastal residents could not understand such risk. Similarly, in attitude toward anti-

nuclear protest in Taiwan, users treated the people in Taiwan as out-group members and 

criticized their anti-nuclear protests.  

According to SRT, people form representations to maintain their social identity after 

negotiations and dialogues with other people and groups (Gillespie, 2008). Thus, the existence of 

contradicting ideas in laypeople’s thinking about nuclear power in this thesis can be attributed to 

their social identities and geographical proximities. Although some prior studies on public 

debates have also examined polarized opinions related to nuclear energy, almost of all them 
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focused on gauging attitude toward a specific nuclear power-related events (e.g., Binder, 2012; 

Li et al., 2016). Therefore, this finding—that lay public used consensual discourses in public 

nuclear power debates to maintain their social identity—can contribute to research on public 

understanding of nuclear power by complementing certain social and contextual explanations.  

Furthermore, this thesis found that laypeople constructed context-dependent meanings of 

nuclear power by anchoring the issue in relevant historical events. As the study showed, in the 

topics Fukushima nuclear accident, panic-buying salt over nuclear threat, and risks of nuclear 

power, laypeople resorted to their social knowledge and memories about the Fukushima nuclear 

accident in 2011 and the Chernobyl nuclear accident in 1986 to make sense of nuclear power. 

Thus, this finding suggests that future risk communication concerning nuclear power should 

focus on providing more detailed background information and reducing misinformation about 

the historical nuclear accidents.  

5.2. Dynamic nature of social representations regarding nuclear power  

This thesis also found that the content, prevalence, and structure of social representations 

regarding nuclear power shifted over the years, which indicates that laypeople’s understanding of 

nuclear power changed over time. This finding provides evidence supporting the argument that 

social representations are a dynamic system which are rooted in specific social contexts. The 

changes in the prevalence, content, and structure are discussed as follows.  

First, the frequency and prevalence of specific topics varied from year to year. This 

finding suggests that the rise and fall of a social event can influence laypeople’s everyday 

discourse on nuclear power, which corresponded with the “issue-attention cycle” in the public’s 

understanding of nanotechnology in a prior study (Veltri, 2013). For example, Fukushima 

nuclear accident and panic-buying salt over nuclear threat appeared in 2011 when the 
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Fukushima nuclear accident occurred but did not appear in the following years, while the topic 

nuclear power as a made-in-China product first emerged in 2018 because it is the first time the 

Chinese government highlighted importance of the autonomy of nuclear power technology. 

Moreover, topics that appeared at least twice also fluctuated in their prevalence from year to 

year.  

In addition to changes in the prevalence of representation elements, the content of 

specific topics also changed from year to year. Specifically, the content of nuclear power as 

technological progress evolved in conjunction with nuclear technological innovations that 

emerged in certain years, and the content about anti-nuclear movements changed according to 

the occurrence of protests against nuclear power. As mentioned before, there were three main 

anti-nuclear protests happened after Fukushima nuclear accident in China, the emergency of the 

topic anti-nuclear movements was consistent with the occurs of these protests. Clearly, the 

evolution of content reflects the fact that laypeople’s understanding of a given technology and 

the related issues may relate to the nature of the technology and the historical trajectory of its 

development.  

Moreover, the structure of social representations of nuclear power also shifted over the 

years. This study found that most of the topics that changed in frequency and content are 

periphery elements in the structure of social representations. According to SRT (Moscovici, 

1988; Wagner, & Hayes, 2005), the periphery elements of social representation are mutable and 

sensitive to social contexts, which explains the fluctuation of prevalence and the evolution of 

content among the elements. In other words, disappearing and emerging social events or national 

policies can induce shifts in the lay public’s understanding of nuclear power. For instance, 

laypeople’s impressions of the Fukushima nuclear accident and related issues disappeared as the 
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effects of the accident on Chinese society faded (Wu, 2017). Moreover, the image of this event 

disappeared from laypeople’s thinking as a preferential reference, although it did become an 

anchoring device when they make sense of risks of nuclear power. In this sense, policymakers 

and specialists in science popularization and communication should be aware of the dynamic 

nature of making sense of nuclear power and should implement proper communication strategies 

according to social contexts. 

Although a part of the elements of social representations shifted over time, some 

elements remained central and stable across time in laypeople’s thinking about nuclear power. 

This thesis found that nuclear power as an energy source, national nuclear power development, 

and risks of nuclear power occupied the core positions in the structure of laypeople’s social 

representations of nuclear power. Regardless of year, these elements always presented a high 

prevalence and a core position in the representation. The reason these elements remained core 

and central may relate to the process of formation. Since the core elements are thought to be 

difficult to modify (Abric, 2001), more efforts should be paid to understanding these elements to 

enable more effective public involvement in decision-making processes about nuclear power.  

5.3. Theoretical and methodological implications 

By using the theoretical framework of SRT to analyze nuclear power-related messages 

posted by the general public on social media, this thesis contributed to the existing literature on 

public understanding and perception of nuclear power in several aspects, to both theoretical and 

methodological perspectives.  

First, the current thesis answered a fundamental question about how laypeople understand 

nuclear power by elucidating and categorizing their everyday knowledge as presented in online 

communications about nuclear power. The content of the social representations revealed in this 
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thesis provides a more holistic and detailed view of laypeople’s conceptions about nuclear 

power, including energy source, national development, energy strategy, technological progress, 

risk and benefit perception, and controversial debates on plant siting and accident causation. 

Most of the elements of these representations are rarely examined in psychological studies on 

individual cognition and nuclear power.  

In light of the social representations discovered in the current thesis, laypeople’s common 

sense of nuclear power is suggested to be a mix of general and specific science knowledge from 

a reified universe, everyday experiences in the consensual universe, heterogenous arguments 

shared on social media, and social memories of historical events. Furthermore, some scholars 

have claimed that one’s social representations can influence both individual behaviors—such as 

promoting health—and social action—such as supporting public policy (Morgan, 2009; 

Moscovici, 1988). Thus, these findings can inform future studies that seek to examine the 

integrated influence of social context, interpersonal communication, and personal cognitive 

processes on individuals’ attitudes, perceptions, and acceptance of nuclear power.  

Second, this thesis investigated the general public’s response to nuclear power over a 

longer period of time than previous research in the literature. Some scholars have pointed out 

that most research consisted of cross-sectional studies on risk perception and event-driven 

studies on public opinion about nuclear disasters (Arlt et al., 2018). By investigating laypeople’s 

online discussions for a much longer time period that covered several nuclear power-related 

events, the current thesis depicted the dynamic nature of laypeople’s thinking about nuclear 

power. It not only provided evidence and direction for future longitudinal studies in the area of 

public understanding of controversial technologies, but it also presented several dynamic factors 

that should be examined in risk and science communication studies. Additionally, this thesis 
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responded to the concern from communication scholars about a lack of a long-term studies on 

the issue of nuclear power (Ho & Kristiansen, 2019). 

Third, this thesis showed that using automatic textual analysis to inductively generate 

topics or themes is useful for exploring social representations of controversial technologies, such 

as nuclear power. As more and more laypeople construct and share their thinking about science 

and technology issues on social media (Veltri, 2013), studies are needed that examine a large 

volume of social media data created by general users.  

Moreover, it has been suggested that laypeople’s day-to-day online discussions about 

scientific and technological issues are naturally-occurring communication processes. By 

exploring a large number of social media messages created in naturally-occurring social 

processes, this thesis demonstrated the effectiveness of using computational methods to identify 

social representations of scientific and technological objects. Moreover, this thesis used 

automatic textual analysis to identify thematic content of social media messages and to conduct 

topic modeling; this inductive process generated various themes that were unexpected by the 

researcher. Hence, when focusing on social representations of science and technology that are 

shared on social media, future studies can replicate the methods of this thesis to provide more 

evidence and new knowledge.  

5.4. Practical implications 

Several practical implications can be provided by the current thesis. First, the findings 

about the diversity of content and structure of social representations provide scientists and 

policymakers with a broader understanding of laypeople’s responses to nuclear power, thus 

guiding the former’s communication strategies. Due to the variety of social representations, the 

researcher suggests including more of these representations than only risks, benefits, and 
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professional knowledge when designing and implementing science and risk communication 

campaigns.  

Moreover, different efforts and levels of attention should be allocated to different social 

representations, due to the core-periphery structure. Specifically, information campaigns that aim 

to involve the public in decision-making processes and to communicate risks of nuclear power 

should pay close attention to the central core elements of social representations, which are 

difficult to change in the minds of laypeople. Meanwhile, it is also important to consider the 

peripherical elements of social representations when designing persuasive campaign messages. 

Since the periphery elements of social representations differ across social contexts and are easily 

altered (Abric, 2001), intervention efforts can be highlight information related to the periphery 

elements when necessary.  

Second, the finding that laypeople form their everyday knowledge through social 

cognitive processes and communication discourse formats also provides some suggestions for 

designing effective strategies to communicate about nuclear power. For instance, since laypeople 

use their personal experience and social practices to objectify the notion of nuclear power, 

scientists and authorities can develop measures linking nuclear power to laypeople’s everyday 

life in science popularization strategies. In addition, this thesis demonstrated that divergent ideas 

of nuclear power are presented in the consensual universe and that social groups are disparate in 

how their members make sense of nuclear power. Therefore, it is significant to segment the 

audiences and to adopt different communication strategies with different social groups, who may 

vary in social identity and geographic location. 

Finally, social media can be an important site for scholars to explore laypeople’s thinking 

and communication about scientific and technological issues or objects. The current thesis has 
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demonstrated that Weibo is a useful platform for the general public to construct and share their 

social knowledge about nuclear power. Thus, policymakers and other stakeholders should access 

social media in order to understand laypeople’s common sense of nuclear power.  

5.5. Limitations 

Several limitations were present in the current thesis. First, Weibo users are by no means 

demographically representative of the entire Chinese population; therefore, they only represent 

the ideas of like-minded users who are interested in exchanging their ideas about nuclear power 

on social media. Although the messages analyzed in this thesis were posted by members of the 

general public with a particular interest in nuclear power and related issues, they can be 

considered sufficient for understanding social knowledge about nuclear power, as social 

representation does not necessarily develop throughout the whole society (Morgan, 2009).  

However, the author still expects that further research can develop social representation 

with more specific social groups termed “social media users”, as prior studies have indicated the 

existence of groups of like-minded members who use social media to communicate with each 

other (Runge et al., 2013). For example, further studies can examine social representations of 

nuclear power among different social groups that vary by geographic location (inland versus 

coastal) or geographic proximity to nuclear power plants.  

Second, the current thesis only collected and selected textual messages as data for the 

topic modeling analysis; in other words, other media vehicles—such as image and video posts—

were not included in data collection. According to some theoretical literature in social 

representation, images (particularly pictures drawn by laypeople) are an important source of data 

when exploring laypeople’s thinking (Bauer & Gaskell, 1999). Thus, future research can gather 
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related pictures or videos that are circulated on social media to better interpret people’s 

understanding of nuclear power from a different perspective.  

Third, a number of messages related to nuclear power, especially those about anti-nuclear 

movements, may not have been available for collection, due to the Chinese government’s 

censorship system for social media messages concerning social movements. Although this thesis 

did discover the topic anti-nuclear movements, it is possible that some messages with ‘sensitive’ 

content were not presented in the topic. However, the main goal of this thesis is to explore public 

understanding of nuclear power at an aggregate level, not specific public opinions of nuclear 

power-related political movements. Thus, the influence of censorship on nuclear power-related 

social media messages is to some extent negligible. Still, this thesis suggests that future studies 

on sensitive scientific or technological issues in China should use advanced algorithms or 

techniques to collect real-time data for research. 

5.6. Conclusion 

 Since nuclear power remains an ongoing controversial issue in contemporary society, it 

is crucial to understand how the general public makes sense of it by considering influence at both 

the social and the cognitive level. This thesis aimed to explore the content, dynamic nature, and 

formation processes of social representations of nuclear power in China, which is currently 

embracing an ambitious expansion in nuclear power development, even after the Fukushima 

nuclear accident. Combining automatic content analysis and core-periphery analysis, this thesis 

primarily focused on the online discourses created by the lay public on the social media platform 

Weibo, providing a direct investigation of laypeople’s “representational space” about nuclear 

power in a naturally-occurring situation. Moreover, the current study conducted the analyses 
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over an eight-year period, which allowed a depiction of the dynamic shifts in laypeople’s 

thinking through a longitudinal perspective.  

In general, this thesis puts forth the idea that laypeople make sense of nuclear power with 

manifold social representations in their day-to-day lives. Through objectification, laypeople 

predominantly regard nuclear power as an energy source in the long term. Transforming general 

and scientific knowledge into their common sense, laypeople in China view nuclear power as 

technological progress and a made-in-China product, and they concern themselves with the 

national development and local and global public policies about nuclear power. At the same 

time, they perceive more personal health risks and more national benefits, and they show a 

reluctant acceptance of nuclear power. Using consensual discourses, the general public also 

expresses conflicting ideas about the controversial issues of nuclear power, such as power plant 

siting and causation of nuclear accidents.  

The diverse social representations making sense of nuclear power not only provide more 

evidence for research on public understanding of science, but also offer adequate content for 

designing strategies for science communication and public involvement in decision-making 

processes. Moreover, the dynamic shifts in the content and structure of social representations on 

social media demonstrate that laypeople’s understanding of nuclear power varies with changing 

social contexts. In this sense, policymakers and experts should be conscious of the dynamic 

nature of the general public’s understanding of nuclear power, and they should adopt different 

strategies to communicate with laypeople at different times.  
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APPENDIX 

Appendix 1. Top-association words in each topic from 2011 to 2018 

Topic Keywords (n = 20) Topic 
proportion 

2011   
Fukushima 
nuclear accident  

Japan, Fukushima, nuclear power plant, earthquake, 
accident, happen, US, explosion, nuclear meltdown, nuclear 
reactor, tsunami, Tokyo, crisis, disaster, leak, nuclear 
accident, radiation, shut-down, government 

25.70% 

 日本 福岛 核电厂 地震 事故 发生 美国 爆炸 核泄漏 反应堆 

海啸 东京 危机 灾难 事件 泄漏 核事故 辐射 关闭 政府 
 

Nuclear power as 
a technological 
progress 

technology, safety, China, nuclear power plant, facility, 
construction, development, France, high-speed railway, 
design, AP1000, advanced, project, reactor, system, 
operation, Great Leap Forward, international, earth 

19.60% 

 技术 安全 中国 核电站 设备 建设 发展 法国 高铁 核能 设

计 AP1000 先进 项目 机组 系统  运行 大跃进 国际 地球 
 

Panic-buy salt 
over nuclear threat 

nationality, nuclear radiation, descendants, large nuclear 
(Yamato ethnic group), salt shortage (yanhuang), Japan, 
China, waiting, iodised salt, fifty, panic-buy salt, densely 
covered, intend, seven,  fifty-six nationalities, power of 
nuclear (why), salt face (face), where, no salt(speechless) 

10.20% 

 民族 核辐射 子孙 大核 盐荒 日本 中国 等待 碘盐 五十 抢

盐 密布 意欲 七座  五十六个民族 核威 核出 盐面 何在 无

盐 

 

Risk of nuclear 
power 

Radiation, effect, environment, monitoring, pollution, 
human being, Japan, nuclear power plant, accident, our 
country, city, level, criterion, panic, dread, experts, health, 
problem, living, severe, standard  

9.10% 

 辐射 影响 环境 监测 污染 人类 日本 核电厂 事故 我国 城

市 水平 恐慌 可怕 专家 健康 问题 生活 严重 标准 
 

Nuclear power as 
an energy strategy  

Japan, China, energy, Germany, nuclear power plant, 
France, give up, safety, accident, cost, technology, plan, 
human being, economy, risk, world, Daya Bay, shut-down, 
Great Leap Forward, Future 

19.50% 

 日本 中国 能源 德国 核电站 法国 放弃 安全 事故 成本 技

术 计划 人类 经济 风险 世界 大亚湾 关闭 大跃进 未来 
 

Nuclear power as 
an energy source 

development, energy, China, nation, electricity generation, 
solar power, safety, hydropower, thermal power, alternative 
energy, nuclear power, economy, industry, electricity, 
future, plan, resource, renewable energy, petroleum 

19.60% 

 发展 能源 中国 国家 发电 太阳能 安全 水电 风电 火电 新

能源 核能 经济 产业  电力 未来 规划 资源 再生能源 石油 
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Topic Keywords (n = 20) Topic 
proportion 

2012      
Nuclear power as 
an energy source 

hydropower, electricity generation, thermal power, need, 
solar power, industry, environmental, environment, nuclear 
power plant, risk, cost, contaminate, interest, electrical grid, 
city, natural gas, local, petroleum, coal 

18.80% 

 水电 发电 火电 风电 需要 太阳能 行业 环保 环境 核电厂 

风险 成本 污染 利益 电网 城市 天然气 地方 石油 煤炭 
 

Nuclear power as 
a technological 
progress 

technology, China, industry, happen, nation, AP1000, 
design, third-generation, construction, research, severe, 
create, US, nuclear power station, problem, autonomy, 
advanced, world, accident, industry 

15.20% 

 技术 中国 产业 发生 国家 ap1000 设计 第三代 建设 研究 

严重 研发 美国 核电站 问题 自主 先进 世界 事故 行业 
 

National 
development of 
nuclear power 

plan, Daya Bay, project, base, expert, attention, inland, 
living,  the 12th five-year plan, Shanghai, safety, coastal, 
city, construction, nuclear power plant, approval process, 
restart, China General Nuclear Power Group, media, public 

18.20% 

 规划 大亚湾 项目 基地 专家 关注 内陆 生活 十二五 上海 

安全 沿海 城市 建设 核电厂 审批 重启 中广核  媒体 公众 
 

Anti-nuclear 
movements 

oppose, public, inland, Jiangxi Province, Pengze City, 
nuclear power plant, project, local, construction, Anhui 
Province, cost, determined, government, national, interest, 
ridiculous, lay people, safety, concern 

12.10% 

 反对 民众 内陆 江西 彭泽 核电站 项目 核电厂 地方 建设 

湖北 成本 坚决 政府 全国 利益 安徽 人民 安全 关注 
 

Benefits of 
nuclear power  

development, energy, safety, efficient, improve, nuclear  
energy, capacity, industry, economic, environmental, 
requirement, clean, radiation, environment, safeguard, 
human being, leadership, our country, hope 

11.5%  

 发展 能源 安全 高效 提高 核能 能力 产业 经济 环保 需求 

清洁 辐射 环境 保障 人类 领导 我国 希望 
 

Nuclear power as 
an energy strategy  

Japan, nuclear power plant, Fukushima, accident, 
earthquake, policy, China, effect, Germany, US, France, 
support, public, government, problem, reactor, safety, 
restart, capacity, global 

24.20% 

 日本 核电站 福岛 事故 地震 核电厂 政策 中国 影响 德国 

美国 法国 核事故 支持 民众 问题 反应堆 安全 重启 能力 
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Topic Keywords (n = 20) Topic 
proportion 

2013    
Nuclear power as 
an energy strategy 

China, development, country, safety, energy, technology, 
US, nuclear power plant, enterprise, nuclear energy, France, 
electricity power, world, Germany, Japan, industry, 
international, market, area, future, attention  

15.80% 

 中国 发展 国家 安全 能源 技术  美国 核电站 企业 核能 法

国 电力 世界 德国 日本 产业 国际 市场 领域 未来 关注 
 

Anti-nuclear 
movements 

oppose, nuclear power plant, safety, explosion, radiation, 
effect, Jiangmen City, Heshan City, development, Taishan 
nuclear power plant, economy, nuclear fuel, project, 
environment, Guangdong Province, our country, ecology, 
earthquake, resident, kilometer 

13.90% 

 反对 核电站 安全 爆炸 辐射 影响 江门 鹤山 发展 台山 经

济 核燃料 项目 环境 广东 我国  生态 地震  居民 公里 
 

National 
development of 
nuclear power 

government, project, nuclear power plant, China, living, 
construction, electricity price, invest, cost, million 
kilowatts, nuclear power unit, start up, power plant, 
Hongyanhe nuclear power plant, scheme, installed capacity, 
plan, electricity generation, under construction, operation  

17.40% 

 政府 项目 核电站 中国 生活 建设 电价 投资 成本 万千瓦 

核电机组 开工 电厂 红沿河 规划 装机容量 计划 发电 在建 

运行 

 

Nuclear power as 
an energy source 

hydropower, energy, thermal power, wind power, 
electricity generation, pollution, environmental, clean, solar 
power, need, development, lightning, alternative energy, 
photovoltaics, environment, electricity utilization, coal 
power, green, electricity, stable 

17.20% 

 水电 能源 火电 风电 发电 污染 环保 清洁 太阳能 需要 发

展 闪电 新能源 光伏 环境 用电  煤电 绿色 电力 稳定 
 

Risks of nuclear 
power 

Japan, safety, Fukushima, nuclear power plant, nuclear 
accident, government, explosion, earthquake, Taiwan, 
science, inland, oppose, public, risk, nuclear power, China, 
radiation, politic, society, atomic bomb 

21.70% 

 日本 安全 福岛 核电厂 核事故 政府 爆炸 地震 台湾 科学 

内陆 反对 民众 风险 核能 中国 辐射  政治 社会 原子弹 
 

Nuclear power as 
a technological 
progress 

technology, nuclear power unit, construction, our country, 
nuclear power plant, AP1000, project, facility, science, 
China General Nuclear Power Group, design, come true, 
manufacture, operation, nuclear power industry, third-
generation, success, development, ability 

14% 

 技术 机组 建设 集团 我国 核电站 ap1000 工程 设备 科学 

中广核 设计 实现 制造 运行 核工业 三代 成功 发展 能力 
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Topic Keywords (n = 20) Topic 
proportion 

2014   
Risks of nuclear 
power 

nuclear power, nuclear power plant, safety, Fukushima, 
accident, problem, earthquake, Chernobyl, nuclear energy, 
nuclear accident, pollution, radiation, influence, risk, 
oppose, severe, inland, technology, in trouble, human being 

16.20% 

 核电 核电站 安全 福岛 事故 问题 地震 切尔诺贝利 核能 核

事故 污染 辐射 影响 风险 反对 严重 内陆 技术 出事 人类 
 

Nuclear power 
plant siting 

nuclear power, project, inland, coastal, nuclear power plant, 
construction, support, safety, start up, understand, public, 
knowledge, propaganda, Daya Bay, lay people, 
development, the site of nuclear power plant, Taohua River, 
attention 

16% 

 核电 项目 内陆 核电站 建设 科普 支持 安全 开工 了解 公

众 知识 宣传 沿海 大亚湾  百姓 发展 厂址 桃花江 关注 
 

Nuclear power as 
a technological 
progress  

nuclear power, technology, development, energy, 
construction, high-speed railway, project, market, facility, 
international, strategy, domestic, nuclear power unit, area, 
third-generation, design, start up, autonomy, AP1000 

21.90% 

 核电 技术 发展 能源 建设 高铁 项目 行业 市场 设备 国际 

战略 国内 机组 领域 三代 设计 启动 自主  AP1000 
 

Nuclear power as 
an energy source 

nuclear power, hydropower, thermal electricity, wind 
power, solar power, technology, environmental, 
development, p-Xylene (PX), pollution, lightning, 
alternative energy, economy, future, electricity grid, 
environment, ultra-high-voltage (UHV), electrical 
substation, electricity power  

15.40% 

 核电 水电 火电 风电 发电 太阳能 技术 环保 发展 px 污染 

闪电  新能源  经济 未来 电网 环境 特高压 变电站 电力 
 

National 
development of 
nuclear power 

nuclear power, China, energy, development, group, nuclear 
power unit, million kilowatts, electricity power, nation, 
electricity generation, world, company, project, operation, 
under construction, installed capacity, electricity generating 
capacity, cost, China General Nuclear Power Group 

19.90% 

 核电 中国 能源 发展 集团 核电机组  万千瓦 电力 核电站 

国家 发电 世界 公司 项目  运行 在建 装机容量 发电量 成

本 中广核 

 

Reluctant 
acceptance of 
nuclear power 

nuclear power plant, oppose, Russia, Harbin City, people, 
nation, local, Beijing, agree, determined, energy, northeast, 
Taiwan, city, lay people, Hunan, government, construction, 
power shortage, build, not build, expert.  

10.60% 

 核电站 反对 俄罗斯 哈尔滨 人民 国家 地方 北京 同意 坚决 

能源 东北 台湾 城市 老百姓 政府 建设 缺电 要建 不建 专

家 
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Topic Keywords (n = 20) Topic 
proportion 

2015      
Risk of nuclear 
power 

nuclear power, Fukushima, nuclear accident, oppose, 
nuclear power plant, problem, dread, safety, p-Xylene (PX), 
administration, government, radiation, earthquake, 
explosion, genetically modified organism (GMO), high-
speed railway, pollution, severe, risk, nuclear waste 

21.80% 

 核电 福岛 核事故 反对 核电厂 问题 可怕 安全 px 管理 政

府 辐射 地震 爆炸 转基因 高铁 污染 严重 风险 核废料 
 

Nuclear power as 
an energy strategy 

nuclear power, China, technology, high-speed railway, UK, 
invest, project, energy, market, enterprise, coalition, 
economy, merger, industry, strategy, development, 
construct, facility, international, France 

23.20% 

 核电 中国 技术 高铁 英国 投资 项目 能源 市场 企业 合并 

经济 合作 行业 战略 发展 建设 装备 国际 法国 
 

National 
development of 
nuclear power 

nuclear power, China, nuclear power plant, construct, 
nuclear power unit, project, development, inland, 
technology, restart, million kilowatts, start up, country, 
operation, facility, under construction, Hualong-1 
technology, plan, launch, installed capacity 

20.90% 

 核电 中国 核电站 建设 核电机组 项目 发展 内陆 技术 重启 

万千瓦 开工 国家 运行 设备 在建 华龙一号 规划 启动 装机

容量 

 

Nuclear power as 
an energy resource 

nuclear power, energy, hydropower, clean, pollution, 
thermal power, problematic, solar power, electricity 
generation, wind power, environmental, power utilization, 
solve, coal electricity, coal, living, city, economy, cost  

22.30% 

 核电 能源 水电 清洁 污染 火电 问题 太阳能 发电 风电 环

保 环境 用电 解决 煤电 煤炭 生活 城市 经济 成本 
 

Anti-nuclear 
protests in Taiwan 

nuclear power, electricity generation, environmental, 
Taiwan, Japan, thermal power, generating electricity with 
love, hydropower, mainland China, wind power, boycott, 
China, with love, people, value, topic, protest march, 
intelligence quotient (IQ), initiate, question 

11.90% 

 核电 发电 环保 台湾 日本 火电 用爱发电 水电 大陆 风电 

抵制 中国 以爱 人民 价值 话题 游行 智商 发起 质疑 

 

 

2016      
Causation of 
nuclear power 
accident  

nuclear power plant, safety, nuclear power, earthquake, 
China, development, people, Japan, operation, government, 
city, Fukushima, in trouble, problem, economy, local, 
construction, bad, leadership, earthquake zone, interest, 
stakeholder 

15.20% 
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Topic Keywords (n = 20) Topic 
proportion 

 核电厂 安全 核电 地震 中国 发展 人民 日本 运行 政府 城

市 福岛 出事 问题 经济 地方 建设 不好 领导 地震带 利益 

人员 

 

Risk of nuclear 
power 

nuclear power, safety, question, government, accident, 
oppose, China, Fukushima, explosion, Japan, public, lay 
people, Beijing, p-Xylene (PX), Chernobyl, doorstep, 
locate, severe, nuclear accident, terminal, administration, 
nuclear meltdown, effect 

15.40% 

 核电 安全 问题 政府 事故 反对 中国 福岛 爆炸 日本 民众 

老百姓 北京 px 切尔诺贝利 家门口 建在 厉害 核事故 暂停 

管理 核泄漏 效应 

 

Nuclear power as 
a technological 
progress 

nuclear power, China, technology, UK, project, US, France, 
nuclear power plant, Japan, high-speed railway, nuclear 
power unit, invest, cooperation, Germany, create, 
enterprise, under construction, international, autonomy, 
advanced  

21.80% 

 核电 中国 技术 英国 项目 美国 法国 核电站 日本 高铁 核

电机组 投资 合作 德国 制造 企业 在建 国际 自主 先进 
 

Nuclear power as 
an energy source 

nuclear power, energy, development, hydropower, 
electricity generation, wind power, clean, thermal power, 
solar power, pollution, safety, electricity, problem, 
environmental, alternative energy, human being, coal 
electricity, economy, power utilization, need   

22.90% 

 核电 能源 发展 水电 发电 风电 清洁 火电 太阳能 污染 安

全 电力 问题 环保 新能源 人类 煤电 经济 用电 需要 
 

Anti-nuclear 
movements 

nuclear waste, Lianyungang, nuclear power processing 
plant, government, nuclear power plant, oppose, electricity 
generation, your home, public, innocence, waste, 
understand, fuel, democracy, propaganda, recycle, rubbish, 
site, hazard, project 

15.90% 

 核废料 连云港 处理厂 政府 核电厂 反对 发电 你家 群众 无

知 废料 了解  燃料 民主 宣传 循环 垃圾 选址 危害 项目 
 

Attitude toward 
Anti-nuclear 
protests in Taiwan 

nuclear power, generating electricity with love, Taiwan, 
prohibit, rise in price, electric bill, support, electricity 
generation, hydropower, thermal power, pollution, water 
bill, people, reasonable request, home country, mainland 
China, fighting, intellectual disability, public opinion 
leader, protest 

8.80% 

 核电 用爱发电 台湾 禁止 涨价 电费 支持 发电 水电 火电 

污染 水费 人民 合理要求 祖国 大陆 加油 智障 公知 抗议 
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Topic Keywords (n = 20) Topic 
proportion 

2017      
Nuclear power 
plant siting 

nuclear power plant, inland, safety, Henan Province, our 
country, operation, construction, Beijing, project, Nanyang 
City, for emergencies, base, kilometer, local, condition, 
thermal power, Luoyang City, pollution, need, nuclear 
power unit 

11.60% 

 核电站 内陆 安全 河南 我国  运行 建设 北京 项目 南阳 应

急 基地 公里 地方 条件 火电 洛阳 污染 需要 核电机组 
 

Nuclear power as 
an energy source 

energy, electricity generation, hydropower, wind power, 
thermal power, clean, solar power, electricity generating 
capacity, photovoltaics, environmental, natural gas, 
pollution, alternative energy, need, renewable energy, coal 
power, cost, billion kilowatts per hour, coal  

16.80% 

 能源 发电 水电 风电 火电 清洁 太阳能 电力 发电量 光伏 

环保 天然气 污染 新能源 需要 再生能源 煤电 成本 亿千瓦

时 煤炭 

 

National 
development of 
nuclear power 

nation, company, development, China, invest, construction, 
project, billion Chinese yuan, merger, nuclear fuel, 
recombination, plan, complete, expert, energy, research, 
push, electricity power, strategy, nuclear power plant 

19.30% 

 国家 公司 发展 中国 投资 建设 项目 亿元 合并 核燃料 重

组 规划 完成 专家 能源 研究 推进 电力 战略 核电站 
 

Nuclear power as 
a technological 
progress 

nuclear power unit, Hualong-1 technology, project, our 
country, nuclear power plant, third-generation, 
construction, autonomy, technology, demonstration, global, 
facility, the first reactor, start up, sign, success, hoisting 
technology, design, complete, dome   

23.60% 

 核电机组 华龙一号 项目 我国 核电站 三代 建设 自主 技术 

示范 全球 设备 首堆 开工 标志 成功 吊装 设计 完成 穹顶 
 

Nuclear power as 
an energy strategy 

China, US, increase, electricity generation, development, 
nuclear power, Japan, on year-on-year basis, nuclear power 
plant, energy, hydropower, electricity generating capacity, 
future, human being, thermal power, quality, accelerate, 
scale, installed capacity, economy, decrease  

12.90% 

 中国 美国 增长 发电 发展 核能 日本 同比 核电站 能源 水

电 发电量 未来 人类 火电 质量 增速 规模 装机容量 经济 

下降 

 

Risks of nuclear 
power 

nuclear power plant, Japan, Fukushima, safety, accident, 
problem, radiation, dispose, technology, nuclear waste, 
nuclear accident, human being, government, Chernobyl, 
earthquake, explosion, severe, nuclear reactor, science, 
influence 

15.80% 

 核电站 日本 福岛 安全 事故 问题 辐射 处理 技术 核废料 

核事故 人类 政府 切尔诺贝利 地震 爆炸 严重 反应堆 科学 

影响 
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Topic Keywords (n = 20) Topic 
proportion 

2018      
Nuclear power as 
a made-in-China 
product  

China, technology, group, nuclear power plant, project, US, 
autonomy, enterprise, Russia, Japan, create, China General 
Nuclear Power Group, standard, facility, export, nuclear 
industry, research and development, product, international, 
launch 

24.10% 

 中国 技术 集团 核电站 项目 美国 自主 企业 俄罗斯 日本 

制造 中广核 标准 设备 出口 核工业 研发 产品 国际 发布 
 

Nuclear power as 
an energy source  

energy, electricity generation, hydropower, wind power, 
thermal power, clean, solar power, electricity generating 
capacity, photovoltaics, environmental, natural gas, 
pollution, alternative energy, need, renewable energy, coal 
power, cost, billion kilowatts per hour, coal  

20% 

 能源 发电 水电 风电 火电 清洁 太阳能 电力 发电量 光伏 

环保 天然气 污染 新能源 需要 再生能源 煤电 成本 亿千瓦

时 煤炭 

 

Reluctant 
acceptance of 
nuclear power 

nuclear power plant, nuclear power unit, hoisting 
technology, Japan, safety, facility, dome, Fukushima, 
accident, Fanggangcheng nuclear power plant, happen, 
install, radiation, nuclear power reactor, Hongyanhe nuclear 
power plant, project, earthquake, our country, technology, 
Chernobyl 

13.40% 

 核电厂 机组 吊装 日本 安全 设备 穹顶 福岛 事故 防城港 

发生  安装 辐射 反应堆 红沿河 项目 地震 我国 技术 切尔

诺贝利 

 

National 
development of 
nuclear power 

China, development, nuclear energy, technology, safety, 
industry, cooperation, area, construction, support, market, 
high-speed railway, strategy, economy, push, invest, future, 
facility, innovate, consume  

23% 

 中国 发展 核能 技术 安全 产业 合作 领域 建设 支持 市场 

高铁 战略 经济 推进 投资 未来 装备 创新 消费 
 

Nuclear power as 
a technological 
progress 

nuclear power unit, Hualong-1 technology, third-
generation, AP1000, operation, project, nuclear power 
plant, China, the first reactor, China General Nuclear Power 
Group, technology, success, invest, design, demonstration, 
our country, high-speed railway, condition, possess  

19.30% 

 核电机组  华龙一号 三代  AP1000 运行 项目 核电站 中国 

首台 中核 首次 技术 成功 投入 设计 示范 我国 高铁 条件 

具备 
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