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1. Introduction 
 
  Public acceptance of the nuclear power is important for 
the government, the major stakeholder of the 
industry,because a consensus is necessary to drive 
government actions (Dunlap et al., 1993; Hammond, 
1979; Otway et al., 1978; Wüstenhagen et al., 2007). It 
is therefore no coincidence that the governments of 
nations operating nuclear reactors are endeavoring to 
enhance public acceptance of nuclear power: better 
acceptance allows stable power generation (using 
nuclear) and peaceful processing of nuclear wastes 
produced from nuclear reactors (Dawson and Darst, 2006; 
Kim et al., 2013). In this context, public acceptance is 
critical for sustaining nuclear power, and researchers 
have devised various methods to measure it (Stritar, 
1996). Existing literatures suggest that rationality, 
emotion, knowledge of nuclear technology, trust, policy 
executor, and risk perception variables affect public 
acceptance. These attempts, however, have been limited 
to epistemological measurements using methods such as 
the Likert scale (Sjoberg and Drottz-Sjoberg, 2009; 
Slovic, 2000; Tanaka, 2004). Because such methods are 
standardized, it is difficult to reflect on emotions latent 
in individuals within the public. Moreover, surveys can 
be conducted only on people in a specific region and time 
interval, and it may be misleading to generalize the 
results to represent the attitude of the public. For example, 
opinions of a person living in a metropolitan area, far 
from the dangers of nuclear reactors and enjoying cheap 
electricity produced by the reactors, and a person living 
in the proximity of a nuclear power plant and subject to 
tremendous damage should a nuclear meltdown occur, 
certainly differ for the topic of nuclear generation (Kim 
et al., 2013). To measure the public acceptance of nuclear 
technology precisely, one must devise a methodology 
that can collect massive data from large samples and 
analyze the “Big” data (Gantz and Reinsel, 2012; 
LaValle et al.,2013). Because big data methods are based 
on unstructured data, which contain the live 
experiences/opinions, and are virtually real-time with 
almost no delay between the events of concern and the 
data collection, big data analysis allows real-time 
identification of relationships among different variables 
and their significance (Graham and Shelton, 2013). In 
this research, we propose big data analysis as a solution 
and attempt to identify the attitudes of the public on 
nuclear energy using big data analysis. 

 
 

2. Methods and Data 
 

We were able to identify the emotional state of the 
public, and furthermore, the process of diffusion using 
big data analysis. This allows a quick detection 
/visualization of major issues and is thus very effective 
at measuring the public acceptance of nuclear technology, 
an issue that is directly related to civil safety and welfare. 
The analysis reduces the distortion of parameters by 
allowing researchers to analyze the population’s opinion 
rather than that of a small sample (Lohr, 2012). In 
addition, the analysis allows discovery of new 
relationships among variables and real-time analysis 
(Barlow, 2013). In this context, we employed common 
big data analyses to analyze consumer opinions in SNS. 
We compared the awareness of nuclear energy for two 
different groups of people: people living far from a 
nuclear reactor (Seoul) and people living in the proximity 
of a nuclear reactor (Gori). This is because nuclear 
reactors are subject to NIMBY (Not In My BackYard) 
objections, and the awareness of nuclear reactors is 
expected to decrease as the distance from a nuclear 
reactor increases (Wolsink, 2006). To analyze this, we 
collected data by crawling Twitter with keywords 
“nuclear”, “nuclear power plant,” and “smart nuclear 
reactor”(Java et al., 2007; Kwak et al., 2010) Tweets 
from Jan. 1st, 2015 to Apr. 30th, 2015 with location 
information (both longitude and latitude) were filtered. 
Among the filtered data, we selected tweets written in a 
10-km radius of Seoul City Hall and tweets written in a 
20-km radius of the Gori Nuclear Reactor as samples of 
these two groups of people. 
 
 

3. Results 
 

This research compared the differences of attitudes of 
people in Seoul and the people in Gori using data from 
the social network. Seoul is the capital city of Korea with 
a population of 10 M (the total population in Korea is 51 
M) and consumes a significant amount of electricity 
(Kim et al., 2012; Park et al., 2000). As figure 1 indicates, 
Seoul is far from a nuclear reactor. 
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[Figure 1. Location of Seoul and Gori in Korea] 
 
The figure below graphically shows the results of the 
comparison of tweets in Seoul and Gori. 
 

 
[Figure 2. Number of Tweets generated in Gori and 

Seoul] 
 
 

The analysis indicates that Gori generated 153-times 
more tweets with keywords “smart nuclear reactor,” 
“nuclear power,” and “nuclear power plant” than Seoul. 
The tweets in Gori also indicated that there were 
twotimes more tweets about nuclear power plants than 
tweets about nuclear power, which is sensible when 
taking into account that Gori is in the proximity of a 
nuclear reactor. The number of tweets in Seoul was very 
small and did not show any statistically significant 
difference. In any case, there were small numbers of 
tweets on a “smart nuclear reactor.” 
The results also indicate the domination of twitter 
opinions by few opinion leaders. Figure 3 shows that the 
top 0.3% (19 users) of users (6,203 users) generated 24.8% 
(4,811 tweets) of tweets (19,345 tweets). 

 
[Figure 3. Domination of opinion by opinion leaders: 
Nuclear power and nuclear power plants] 
 
In other words, only a few users generated a large 
number of tweets and lead the opinion on the SNS. It is 
worth noting that the top 19 users are all living in Gori, 
which indicates that it is difficult to find people living in 
Seoul interested in the issues related to nuclear power. 
These results demonstrate that the people distant from a 
nuclear reactor (Seoul) are not aware of nuclear issues 
and it is people/organizations living in proximity of a 
nuclear reactor that lead the opinions on nuclear power 
and nuclear power plants. 
 

 
[Figure 4. Daily variation of tweets on Smart nuclear 

reactors, nuclear power and nuclear power plant] 
 
Figure 4 indicates that tweets on “nuclear power” and 
tweets on “nuclear power plants” are highly correlated 
and exhibit similar patterns. That is, although the concept 
of a nuclear power plant is just a subset of nuclear power, 
the public perceives both as equivalent concepts. 
Wednesday and Friday were the dates with the most 
tweets generated, while fewer tweets were generated on 
the weekends. This finding, along with the domination of 
opinion leaders, suggests that the majority of the top 
users have jobs that utilize Twitter (hence, fewer tweets 
on the weekend). 
 
 

4. Discussion 
 

A direct comparison of tweets in Seoul and Gori 
showed that people in Gori generated 153-times more 
tweets than the people in Seoul. Disregarding the 
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demographic differences, which is out of the scope of 
this research, the results suggest that people living in 
Seoul are less affected by nuclear reactor than people 
living in Gori, due to differences in physical distance 
from a nuclear reactor (i.e., people living in Gori are 
more emotionally affected by nuclear power plants 
because they live in proximity of the reactors). It is worth 
noting that only 0.3% of twitter users generated 24.8% 
of tweets, and that the majority of these users are related 
to NGOs and political organizations. The nuclear 
industry should actively interact with these opinion 
leaders by providing necessary information and engaging 
them in public discussions. Overall, the negative image 
of nuclear power and nuclear power plants has persisted 
since 2011, and people/organizations living in the 
proximity of nuclear reactors are hostile toward nuclear 
power. This is reflected in the recent (Jun. 2015) 
rejection of the extension of the Gori nuclear reactor 
operation due to strong objection by the local citizens and 
political organizations. Despite the reactors’ excellent 
performance and safety certification by a government-
accredited organization, extension of operation was 
denied. This recent event shows that the sustainability of 
nuclear power is mostly determined by the acceptance, 
the image, and the feelings on nuclear power by the 
public rather than technological excellence and 
economic feasibility. Taking the reality into account, we 
propose two strategies to enhance the image of nuclear 
power. First, an application of nuclear technology must 
be developed so that nuclear power can contribute to the 
national economy and the welfare of society. Second, 
Korea should apply nuclear technology to other 
fields/industries so that the public can perceive the 
benefits of nuclear technology. With the image of nuclear 
power enhanced, it will be easier to implement nuclear 
power in Korea.  
 
 

5. Conclusion and Research Limitation 
 
To conclude, big data is a useful tool to measure the 
public acceptance of nuclear technology efficiently (i.e., 
saves cost, time, and effort of measurement and analysis), 
and this research was able to provide a case for using big 
data to analyze the public acceptance of nuclear 
technology (Berman, 2013; Burns, 2014; Cook, 2014). In 
addition, the analysis identified opinion leaders, which 
allows target-marketing when the policy is executed. In 
particular, the trends and opinions of opinion leaders on 
SNSs should be monitored and responded to in real time. 
As demonstrated from the rejection of the extension of 
the Gori nuclear power plant, image and feeling are more 
important than the performance of the safety technology 
on the operation of a nuclear power plant. Because Korea 
has many aging reactors, evaluation of projects to extend 
the operation of old reactors and build new reactors will 
take place in the near future. In this context, it is crucial 
to collect and analyze data regarding the image of nuclear 
power. The big data analysis will allow the nuclear 

industry and the government to proactively respond to 
the public, which will lead to rational decisions and 
interaction with the public. Evaluation and prediction of 
nuclear policies will be made more reliable by using the 
big data methodologies and the results of this research. 
Nevertheless, there are certain limitations. First, this 
research did not analyze the individuals directly, but their 
group in an SNS. Applying the results to the individuals 
directly may create an ecological fallacy (Schwartz, 
1994). Second, using only Twitter data could limit the 
scope of this research (Li et al., 2012). Nevertheless, the 
research collected ample datasets for the analysis, and the 
overall trend of opinions is not expected to differ even in 
other SNSs. Lastly, as noted in Figure 2, there were very 
small numbers of tweets generated from Seoul. As a 
result, we did not compare the emotions of Gori and 
Seoul because the results would lack statistical 
significance. 
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