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Abstract 

To examine the perception of nuclear energy risks among Asian university students following 

the Fukushima nuclear disaster, a standardized questionnaire survey was conducted since July 

2011 after the Fukushima disaster. A total of 1814 respondents  from 18 universities in China, 

Japan, Korea, and Taiwan participated in this survey. It showed that students with the following 

characteristics had a higher preference for “a clear schedule to phase out nuclear power plant 

(NPP)”: females (adjusted odds ratio [aOR] = 1.84, 95% confidence interval [CI] = 1.44-2.34), 

in Japan (aOR = 2.81, 95% CI = 2.02-3.90), in China (aOR = 1.48, 95% CI = 1.04-2.09), and with 

perceived relative risks of cancer incidence greaterthan 1 (aOR = 1.42, 95% CI = 1.07-1.88).  “If 

nuclear energy were phased out,” the opinions on potential electricity shortage were as follows: 

Japan, aOR = 0.53, 95% CI = 0.40-0.69; China, aOR = 2.46, 95% CI = 1.75-3.45; and associated 

with academic majors (science/technology, aOR = 0.43, 95% CI = 0.31-0.59; medicine/health 

science, aOR = 0.64, 95% CI = 0.49-0.84). The results carried essential messages for nuclear 

energy policy in East Asia. 
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Introduction 

 

The usage of nuclear energy has been increasing over the past 4 decades, from less than 100 total 

terawatt hours (TWh) in 16 countries in 1971, to more than 2500 TWh in 31 countries in 2011.1,2
 

More specifically, in Northeast Asia, nuclear energy provided 1.8%, 18.1%, 34.6%, and 19% of 

electricity supply in 2011 in China, Japan, Korea, and Taiwan, respectively.3 However, concerns 

about nuclear energy safety have been raised in the national agenda for many countries with size- 

able nuclear industries, which are likely to affect the whole nuclear industry worldwide for 

decades. Such concerns have in part been fueled by serious nuclear disasters, such as the nuclear 

accident on Three Mile Island in 1979, Chernobyl in 1986, and Fukushima in 2011, which have 

caused various degrees of economic, environmental, physical, and psychological damages at 

regional, national and international levels. 

After the Three Miles Island nuclear accident in the United States in 1979, a risk perception 

model on major technologies and human activities was proposed by Slovic et al.4 In their studies, 

nuclear power was rated as the highest among several major common risks rated by the college 

students and the women at that time. This was because of the fact that nuclear reactor accidents, 

radioactive waste, and fallout from nuclear weapons testing were considered as less voluntary, 

more catastrophic, higher in dread, more likely to be fatal, less controllable, and therefore, con- 

tributed to higher perceived risks. On the other hand, nuclear power was ranked 8th by the busi- 

ness and professional members and 20th by the experts.5,6 Apparently, the perceived risks toward 

nuclear energy varied significantly between different groups in the society. 

In March 2011, the Fukushima earthquake considerably damaged the Daiichi nuclear power 

plants (NPPs) and triggered a tremendous nuclear disaster, with more than 200 000 citizens 

evacuated more than 20 km away from the damaged plants. The incident was soon rated as a 

level 7 (major accident) on the International Nuclear and Radiological Event Scale of the 

International Atomic Energy Agency, which represents the highest rating on that scale for which 

there had only been one historical precedent with the Chernobyl disaster 25 years ago.7 Although 

nuclear energy has been developed in Japan and supported by government and industries for 

decades, NPPs have consistently been perceived as a high-risk business, with one study showing 

that nuclear risk had been ranked consistently high during the past 25 years.8 On the other hand, 

a recent study in China showed that the public acceptance of nuclear power was generally not 

high among those near an NPP in Jiangsu Province.9 The public concerns about nuclear energy’s 

impact are widespread, and the distance from an NPP is one of the important factors to the knowl- 

edge and attitude toward nuclear power. A Korean study after the Fukushima accident also 

revealed that one of the most important issues after the accident was its socioeconomic damage 

caused by stigma, which in turn is caused by misunderstanding of the risks imposed.10
 

In Taiwan, a study in 1999 evaluating the communities neighboring the first and second NPPs 

revealed that the perceived risk by the local residents on nuclear power was relatively higher than 

those of the employees of the plant operators and their families.11 A recent survey in Taiwan 

conducted right before the Fukushima accident showed that the respondents lived near the sec- 

ond NPP opposed it and rejected the compensation payment from its operator, the Taiwan Electric 

Power Company, to continue the operation. The reason was that they regarded NPP as an 

extremely high-risk facility.12 A nationwide survey in Taiwan right after the 2011 Fukushima 

disaster revealed that 56% of the respondents opposed a planned new NPP, with several factors 

as the determinants, including females, residence near the planned site, distrust of safety manage- 

ment, and the emergency planning of the NPP.13
 

Many sociological researches argued that different communities reacted differently to the 

same risk event.14 The present study aimed to understand the perception of university students 

toward nuclear operation after the Fukushima nuclear incident and to identify determinants such 

as age, gender, academic majors, and so on, that may be associated with the perception and 



 

Ieong et al                                                                                                                                        
 

 
 

Demographic variables: 
(1) Age 
(2) Gender 
(3) Academic major 

 

 
Percep  on toward nuclear energy: 
(1) Perceived rela ve risk of cancer 
incidence (PRR) 
(2) Perceived safe distance (in km) from 
a nuclear power plant (NPP) 

A tude toward nuclear energy: 

(1) Preferred a fixed schedule to phase- 
                                                     out nuclear energy 

(2) Opinion on electricity shortage if 
nuclear energy was phased-out in the 
country 

 
 

Figure 1.  Conceptual framework of the study. 

 
attitude toward nuclear energy (Figure 1). University students from within the region living in 

close proximity to the hypocenter of the nuclear accident were chosen as the study population as 

these may represent the mainstream of young populations in these areas and shared similar 

impacts. 
 

 

Method 
 

Enrollment of Participants and Data Collection 
 

An invitation for joining the international comparative study was sent to more than 20 partner 

universities in Northeast Asia in July 2011. A total of 18 universities responded to the survey, 

including the universities at Shenyang in China, Ryukyu in Japan, Seoul in Korea, and several 

cities in Taiwan. 

The academic major of the respondents in the university was recorded, while a minimal num- 

ber of 50 university-registered students with similar academic major were required to join the 

survey conducted in the class. The invited instructors in the universities distributed the question- 

naire in the designated classrooms after an explanation of the study was given, but were not 

allowed to guide the respondents or intervene. The respondents were instructed to respond indi- 

vidually and assured of the anonymity of responses and the fact that their results would not affect 

their performance in the specific study course. In addition, they were encouraged to answer all 

items in the questionnaires and adequate time, usually 30 minutes, was allotted. The question- 

naires were then collected and centralized for data analysis in Taipei, while the University of 

Ryukyu built their own database with the same standardized procedures as that in Taiwan. The 

study was conducted starting from July and all questionnaires were collected before the end of 

December 2011. The study received approval from the institutional review board of Taipei 

Medical University in Taiwan (TMU-JIRB-201109002). 
 

 

Questionnaire Development and Standardization 
 

The structured self-reported questionnaire included demographic information, such as gender, 

age, academic major, and residential area, as well as the perception and attitude toward nuclear 

energy. Specifically, several questions about perception and attitude on nuclear energy were 

asked, including the following: (1) the perceived cancer cases per 1000 persons living within 30 

km of an NPP, as compared with those living beyond 30 km; perceived safe distance (in kilome- 

ters) from an NPP; (2) potential electricity shortage in their country if without nuclear energy; 

and (3) their opinions on whether a fixed schedule to phase out nuclear energy in their countries 
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should be executed. A 5-point Likert-type scale (from strongly agree, agree, neutral, disagree, to 

strongly disagree) was used for most of the questions, whereas the opinions for a scheduled 

phase-out of nuclear energy was interpreted by time interval in years. 

The structural questionnaire was based on a similar survey conducted in Taiwan in 1999.11
 

The instrument was modified and standardized in Japanese for students in Okinawa, translated 

using “Translation and Back-translation” by language experts. The instrument was in Simplified 

Chinese characters for students in China; in Traditional Chinese for students in Taiwan; and in 

English for students in Korea. The process was conducted by 2 independent multilingual research- 

ers with guidance of language experts to ensure the consistency and accuracy of translation, and 

further reviewed by experts for its validity. 
 

 

Variables and Statistical Analyses 
 

Data were keyed in and double-checked for accuracy and quality. Questionnaires were consid- 

ered invalid if the respondents had skipped 3 or more items of the questionnaire. “Perceived rela- 

tive risk (PRR) of cancer incidences” was calculated based on 2 questions that represented a 

quotient of the respondents’ estimated cancer cases per 1000 persons for living within and beyond 

30 km of an NPP. A clear preferred schedule to phase out nuclear energy in the country or region 

was interpreted by time interval with “immediately,” “1 to 5 years,” “6 to 10 years,” “after 10 

years,” “no schedule,” and “no comment.” These opinions were then categorized into “yes,” 

“no,” and “no comment,” where “yes” included “immediately,” “1 to 5 years,” “6 to 10 years,” 

and “after 10 years.” 

The data were analyzed using the SAS package version 9.2 (SAS Institute Inc, Cary, NC). The 

descriptive statistics (such as mean and percentage) were used to present the distribution of the 

demographics and the respondents’ risk perceptions on nuclear energy. Two logistic regression 

models were performed independently to examine the association of the demographic variables 

and nuclear-related perception variables on the 2 dependent variables: preferred schedule to 

phase out NPP in their country and potential electricity shortage in their country if nuclear energy 

was phased out. Odds ratio (ORs) and 95% confidence intervals (95% CIs) were also calculated 

in the regression models. 
 

 

Results 
 

Demographics 
 

Two universities in China, 1 in Korea, 1 in Japan, and 14 in Taiwan participated in the survey. A 

total of 1932 students responded to the questionnaires, among which 118 questionnaires were 

considered invalid because of incomplete response, giving 1814 (93.9%) valid questionnaires for 

further analysis. The demographic information, such as age, gender, andacademic major were 

depicted in Table 1. The mean age (given as mean ± standard deviation) of the 1814 respondents 

was 20.2 ± 2.1 years. The mean ages in the countries were 20.2 ± 1.3, 20.4 ± 2.3, 26.4 ± 2.4, and 

19.6 ± 1.3 years from 300 respondents in China, 519 respondents in Japan, 77 respondents in 

Korea, and 918 respondents in Taiwan, respectively. The respondents in Korea were older than 

the others, as most of them were senior students in medical school. Female respondents repre- 

sented 53.4% of all 1814 respondents, as well as 48.3% of respondents in China. The academic 

major was categorized as “art and literature,” “science and technology,” and “medicine and 

health science,” according to their departments, where 38.5% of the total respondents were from 

“art and literature,” 22.3% were from “science and technology,” and 39.2% were from “medicine 

and health science.” For students in China, 49.7% studied in “art and literature” and the rest were 

in “science and technology”; none of them studied in “medicine and health sciences.” For 
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Table 1.  Demographic Information of the Respondents With Their Perceptions and Attitude Toward 

Nuclear Energy. 
 

China 

(n = 300); n (%) 

 
Japan 

(n = 519); n (%) 

 
Korea 

(n = 77); n (%) 

 
Taiwan 

(n = 918); n (%) 

 
Total 

(N = 1814); n (%) 
 

Age in years; mean (SD)           20.2 (1.3)            20.4 (2.3)             26.4 (2.4)             19.6 (1.3)               20.2 (2.1) 

Gender 

Male                                       155 (51.7)           242 (46.6)              31 (40.3)           417 (45.4)             845 (46.6) 

Female                                   145 (48.3)           277 (53.4)              46 (59.7)           501 (54.6)             969 (53.4) 

Academic major 

Art and literaturea                             149 (49.7)           140 (27.0)                0 (0.0)             409 (44.6)             698 (38.5) 

Science and technologyb             151 (50.3)             65 (12.5)                0 (0.0)             188 (20.5)             404 (22.3) 

Medicine and health 

sciencesc 

PRR of cancer incidenced 

0 (0.0)             314 (60.5)              77 (100.0)         321 (34.9)             712 (39.2) 

≤1                                             51 (17.0)           142 (27.3)              21 (27.3)           173 (18.9)             387 (21.3) 

>1                                           249 (83.0)           377 (72.7)              56 (72.7)           745 (81.1)           1427 (78.7) 

Perceived safe distance (in km) from NPP 

<100                                         43 (14.7)             75 (15.4)              11 (15.1)           500 (57.1)             629 (36.4) 

≥100                                       250 (85.3)           413 (84.6)              62 (84.9)           375 (42.9)           1100 (63.6) 

Potential electricity shortage in their country or region if nuclear energy was phased out 

Strongly agree and 

agree 

Strongly disagree, 

disagree, and neutral 

214 (71.3)           201 (38.8)              47 (61.0)           511 (56.5)             973 (54.1) 

 
86 (28.7)           317 (61.2)              30 (39.0)           393 (43.5)             826 (45.9) 

Preferred schedule to phase out NPP in their country or region 

Yese                                                                192 (64.0)           323 (62.2)              32 (41.6)           514 (56.0)           1061 (58.5) 

No  76 (25.3)             83 (16.0)              25 (32.5)           322 (35.1)             506 (27.9) 

No comment                            32 (10.7)           113 (21.8)              20 (25.9)             82 (8.9)               247 (13.6) 

 
Abbreviations: SD, standard deviation; PRR, perceived relative risk; NPP, nuclear power plant. 
a“Art and literature” included art, literature, law, business management, economics, and tourism. 
b“Science and technology” included civil engineering,  computer system engineering, electronic engineering, and architecture. 
c“Medicine and health science” included medicine, nutrition and food science, public health, and nursing. 
dPRR of cancer incidence = estimated cancer incidences per 1000 persons living within versus beyond 30 km of an NPP. 
e“Yes” included “Immediately,” “1 to 5 years,” “6 to 10 years,” and “After 10 years.” 

 

 

students in Japan, 27.0% studied in “art and literature,” 12.5% in “science and technology,” and 

60.5% in “medicine and health science.” For students in Korea, all the responding students stud- 

ied in “medicine and health science.” For students in Taiwan, 44.6% of the respondents were 

from “art and literature,” 20.5% from “science and technology,” and the remaining 34.9% were 

from “medicine and health science.” 
 

 

Perceptions and Attitude Toward Nuclear Energy 
 

The perceptions and attitude toward nuclear energy were expressed as the perceived relative risk 

(PRR) of cancer incidence, perceived safe distance from a NPP, potential electricity shortage if 

nuclear energy was phased out in the country or region, and the preferred clear schedule to phase 

out NPP in their country or region; all of which are presented in Table 1. 

Concerning perceived excess cancer risk of living within 30 km of a NPP (PRR >1), 78.7% of 

all the respondents perceived PRR >1, with 83.0% the respondents in China, 72.7% in Japan, 

72.7% in Korea and 81.1% in Taiwan. 

The average (±1 SD) perceived safe distance from a NPP for all respondents was 273.5 km 

(±348.9), with 63.6% of respondents reporting a safe distance of greater than 100 km. The pro- 

portion of respondents from China, Japan, and Korea who indicated a safe distance of greater 
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Table 2.  Analysis of the Associated Determinants With a Preference for “a Clear Schedule to Phase 

Out Nuclear Power Plant (NPP) in Their Country or Region” via Univariate and Multivariate Logistic 
Regression With Crude Odd Ratios (ORs) and Adjusted Odd Ratios (aOR),a Respectively. 

 

Preferred Schedule to Phase Out NPP in Their Country or 

Region: Yesb Versus No 
 

Dependent Variables                       Total; n (%)    Crude OR (95% CI)     P Value     Adjusted OR (95% CI)    P Value 
 

Age, mean (SD)                                20.2 (2.1)            1.00 (0.95-1.05)           .831             1.04 (0.97-1.12)           .299 

Gender 

Male                                               845 (46.6)                     1                                                       1 

Female                                           969 (53.4)          1.79 (1.44-2.22)        <.001             1.84 (1.44-2.34)         <.001 

Country or Region 

Taiwan                                           918 (50.6)                     1                                                       1 

Japan                                              519 (28.6)          2.43 (1.84-3.22)        <.001             2.81 (2.02-3.90)         <.001 

China                                              300 (16.6)          1.58 (1.17-2.13)           .002             1.48 (1.04-2.09)           .027 

Korea                                               77 (4.2)            0.80 (0.46-1.37)           .424             0.72 (0.34-1.54)           .402 

Academic major 

Art and literaturec                                          698 (38.5)                     1                                                       1 

Science and technologyd                          404 (22.2)          0.73 (0.55-0.97)           .031             0.88 (0.63-1.21)           .424 

Medicine and health sciencese            712 (39.3)          0.88 (0.69-1.12)           .301             0.71 (0.53-0.94)           .019 

Perceived relative risk (PRR)f  of cancer incidence 

≤1                                                   338 (19.2)                     1                                                       1 

>1                                                 1427 (80.8)          1.38 (1.07-1.79)           .013             1.42 (1.07-1.88)           .016 

Perceived safe distance (in km) from NPP 

<100                                               629 (36.4)                     1                                                       1 

≥100                                             1100 (63.6)          1.39 (1.11-1.73)           .003             0.98 (0.77-1.27)           .928 

 
aThe factors adjusted, respectively, in the model are presented  in the left column. 
b“Yes” included “immediately,” “1 to 5 years,” “6 to 10 years,” and “after 10 years.” 
c“Art and literature” included art, literature, law, business management, economics, and tourism. 
d“Science and technology” included civil engineering,  computer system engineering, electronic engineering, and architecture. 
e“Medicine and health science” included medicine, nutrition and food science, public health, and nursing. 
fPerceived relative risk (PRR) of cancer incidence = estimated cancer cases per 1000 person living within and beyond 30 km of a 

nuclear power plant. 

 

 
than 100 km was 85.3%, 84.6%, and 84.9%, respectively. However, only 42.9% of those in 

Taiwan perceived a distance greater than 100 km from a NPP as the safe distance. 

Overall, 54.1% of respondents perceived that electricity shortage might occur if nuclear 

energy was phased out, with such perception being held by 71.3%, 61.0%, and 56.6% of respon- 

dents in China, Korea, and Taiwan, respectively, compared with only 38.8% in Japan. 

Of all the respondents, 58.5% had a preferred schedule to phase out nuclear energy, while 

27.9% did not have preferred schedule, and 13.6% of the total respondents opted for “no com- 

ment” to this question. In China, Japan, and Taiwan, there were more respondents (64.0%, 62.2%, 

and 56.0%, respectively) who had preferred a clear schedule to phase out nuclear energy, while 

only 41.6% of the respondents in Korea favored a clear schedule. 
 

 

Determinants Associated With a Preference for a Clear Schedule to Phase Out 

Nuclear Power Plant 
 

The results of analysis of determinants associated with a preference for “a clear schedule to phase 

out nuclear power plants” via univariate and multivariate logistic regression are presented in 

Table 2. Age was not identified to associate with the preference to have a clear schedule to phase 

out NPP (via univariate logistic regression; OR = 1.00, 95% CI = 0.95-1.05). Female students 
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were shown to have a significantly higher preference than male students for a clear schedule to 

phase out NPPs (OR = 1.79, 95% CI = 1.44-2.22). 

The respondents in Japan and China, compared with those in Taiwan, were shown to have a 

significantly higher preference for a clear schedule to phase out nuclear energy (OR = 2.43, 95% 

CI = 1.84-3.22 and OR = 1.58, 95% CI = 1.17-2.13, respectively). In contrast, the Korean respon- 

dents have a lower preference for phase out of NPP when compared with those in Taiwan, 

although the results were not statistically significant (OR = 0.80, 95% CI = 0.46-1.37). 

Students with majors in “science and technology,” as compared with those majoring in “art 

and literature,” had a significantly lower preference (OR = 0.73, 95% CI = 0.55-0.97). The same 

trend was shown for those studying “medicine and health sciences,” but the result is not statisti- 

cally significant (OR = 0.88, 95% CI = 0.69-1.12). 

Those students who perceived excess cancer risks (PRR >1; OR = 1.38, 95% CI = 1.07-1.79), 

as well as those perceived a safe distance of more than 100 km from a NPP (OR = 1.39, 95% CI 

= 1.11-1.73) were shown to have a significantly higher preference to phase out the NPPs. 

We further conducted multivariate logistic regression analysis and found that age (adjusted 

odds ratio [aOR] = 1.04, 95% CI = 0.97-1.12) and the perceived safe distance from a NPP (aOR 

= 0.98, 95% CI = 0.77-1.27) were not statistically correlated with the preference of a clear sched- 

ule to phase out NPP. 

Females (aOR = 1.84, 95% CI = 1.44-2.34), students in Japan (aOR = 2.81, 95% CI = 2.02- 

3.90), and students in China (aOR = 1.48, 95% CI = 1.04-2.09) were shown to have a signifi- 

cantly higher preference for a clear schedule to phase out NPPs than those in Taiwan. 

Those with majors in “medicine and health science” (aOR = 0.71, 95% CI = 0.53-0.94) were 

shown to have a significantly higher preference for a clear schedule to phase out NPP as com- 

pared with those with majors in “art and literature.” 

For students who perceived higher excess cancer risk of living within 30 km from an NPP 

(PRR >1, aOR = 1.42, 95% CI = 1.07-1.88) were shown to have a significant preference for a 

clear schedule to phase out nuclear energy. 
 

 

Determinants of Opinion of on Potential Electricity Shortage 
 

The determinants related to the opinion on potential electricity shortage were examined with the 

same statistical methods (Table 3). Age and gender were not statistically associated with the 

opinion on potential electricity shortage (age, OR = 1.05, 95% CI = 0.99-1.09; gender, OR = 

1.00, 95% CI = 0.83-1.21). 

For those in Japan and China, the results showed statistically significant differences as com- 

pared with those in Taiwan. However, a lower proportion of students in Japan agreed with poten- 

tial electricity shortage, as compared with those in Taiwan (OR = 0.49, 95% CI = 0.39-0.61), 

while a higher proportion of the respondents in China agreed with potential electricity shortage 

in the absence of nuclear energy (OR = 1.92, 95% CI = 1.44-2.54). However, the students from 

Korea did not show significant difference compared with those from Taiwan (OR = 1.21, 95% CI 

= 0.75-1.94). 

Students majoring in “art and literature” were compared with those in “science and technol- 

ogy” and “medicine and health science.” Both of latter majors had a lower proportion of students 

agreeing with potential electricity shortage (science and technology, OR = 0.69, 95% CI = 0.54- 

0.89; medicine and health science, OR = 0.59, 95% CI = 0.48-0.73). 

In multivariate logistic regression, age and gender were shown to have a borderline significant 

association with the opinion on potential electricity shortage after adjustment of other determi- 

nants (age, aOR = 1.07, 95% CI = 1.00-1.14; gender, aOR = 0.80, 95% CI = 0.64-1.01). 

Respondents from Japan (aOR = 0.53, 95% CI = 0.40-0.69) were less likely and respondents 



 

 
Dependent Variables 

 
Total; n (%) 

Crude OR 

(95% CI) 
 

P Value 
Adjusted OR 

(95% CI) 
 

P Value 

Age, mean (SD) 

Gender 

Male 

20.2 (2.1) 

 
845 (46.6) 

1.05 (0.99-1.09) 

 
1 

.071 1.07 (1.00-1.14) 

 
1 

.051 

Female 969 (53.4) 1.00 (0.83-1.21) .978 0.80 (0.64-1.01) .064 

 

Taiwan 
 

918 (50.6) 
 

1  
 

1  

Japan 519 (28.6) 0.49 (0.39-0.61) <.001 0.53 (0.40-0.69) <.001 
China 300 (16.6) 1.92 (1.44-2.54) <.001 2.46 (1.75-3.45) <.001 
Korea 77 (4.2) 1.21 (0.75-1.94) .443 1.01 (0.49-2.07) .979 

 

Art and literatured 
 

698 (38.5) 
 

1  
 

1  

Science and technologye 404 (22.2) 0.69 (0.54-0.89) .004 0.43 (0.31-0.59) <.001 
Medicine and health sciencef 712 (39.3) 0.59 (0.48-0.73) <.001 0.64 (0.49-0.84) .001 
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Table 3.  Analysis of the Determinants of Perceived Potential for Postnuclear Electricity Shortage in the 

Respondent’s Country or Region via Univariate and Multivariate Logistic Regression With Crude Odd 
Ratios (ORs) and Adjusted Odds Ratios (aORs),a Respectively. 

 

Potential Electricity Shortage Without Nuclear Energy: 

Agreeb Versus Disagreec 

 
 
 
 
 
 
 
 

Country or Region 
 

 
 
 
 

Academic major 
 
 
 

 
aThe factors adjusted, respectively, in the model are presented  in the left column. 
b“Agree” included “Strongly agree” and “Agree”. 
c“Disagree” included “Strongly disagree,” “Disagree,” and “Neutral.” 
d“Art and literature” included art, literature, law, business management, economics, and tourism. 
e“Science and technology” included civil engineering,  computer system engineering, electronic engineering, and 

architecture. 
f“Medicine and health science” included medicine, nutrition and food science, public health, and nursing. 

 
 

from China were more likely (aOR = 2.46, 95% CI = 1.75-3.45) than their Taiwanese counter- 

parts to agree with the potential for electricity shortage. Moreover, those students in “science and 

technology” (aOR = 0.43, 95% CI = 0.31-0.59) and “medicine and health science” (aOR = 0.64, 

95% CI = 0.49-0.84) had a lower risk perception than those in “arts and literature” when consid- 

ering potential electricity shortage in the absence of nuclear energy. 
 

 

Discussion 
 

The present study aimed to explore the determinants related to the perception and attitude toward 

nuclear energy. There are several main findings in this study. The results revealed that the respon- 

dents’ preference for a clear schedule to phase out NPP was statistically associated with gender, 

country or region, academic major, and PRR of cancer incidence. The opinions on potential 

electricity shortage if nuclear energy was phased out were associated with geographic and aca- 

demic majors of the university students. 

Gender has previously been identified as an important demographic variable in health risk 

perception by many researches. There are different explanations by different hypothesis or the- 

ory, such as social role, activities, trust, power relations, and social control.15-18 In this study, the 

statistics revealed that higher proportion of female is in support of phasing out NPP on schedule 

as compared with male. Results of the previous researches have concluded that the female uni- 

versity students should share the same social class and power as that of males, so that the differ- 

ence in social class between genders could be ignored. Therefore, the researchers tended to 
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believe that the female respondents perceived a higher seriousness of technical risk than males 

because of the social role, as women perceived their risks mainly depending on living condition 

and daily activities.8,18,19
 

Japanese respondents were comparatively more likely to support a clear schedule to phase out 

nuclear energy and less likely to perceive the potential for resulting electricity shortage. The pres- 

ent result confirms previous study findings from Japan, which showed that the Japanese were 

highly concerned with nuclear safety even before the occurrence of Fukushima nuclear disas- 

ter.8,20 The Fukushima nuclear disaster triggered a change of “post-Fukushima” energy policy in 

Japan. The nuclear share of electricity production dropped from 29.2% (2010) to 18.1% (2011), 

and further approached zero (2013).21
 

On the other hand, Chinese respondents were more likely than Taiwanese respondents to sup- 

port the phasing out of NPPs on schedule and also to perceive the potential for resulting electric- 

ity shortage. Research in China revealed that the acceptance of nuclear energy is not high among 

Chinese respondents but they were mainly concerned about the risk that may affect economic 

development.9,22 Nuclear energy contributed 1.8% of the electricity production in 2011, which 

provided 82.6 TWh, and the electricity consumption is highly related to the GDP in China.23
 

Previous Korean research showed that the Korean did not perceive nuclear-related risk as a 

high risk.24  The present research found that the Korean respondents did not have a preferred 

schedule to phaseout NPP in their country. Nevertheless, the sample size from Korea is too small 

and the results are not significant. 

Perceived relative risk of cancer incidence is another main variable in the present study, which 

indicated the respondents’ health risk perception on nuclear energy. After controlling the other 

determinants in multivariate logistic regression, the respondents who perceived PRR >1 sup- 

ported phasing out NPP on schedule as compared with the respondents who perceived PRR ≤1. 

The results indicated that the association between PRR and preferred schedule to phase out NPPs 

can be useful indices to denote the perception of nuclear energy. 

Yet this study has several limitations. First, distance is a key variable in the studies about the 

perceived risk and concern on nuclear energy.25,26 However, the present research did not show 

significant results in multivariate logistic regression. This might be because of respondents per- 

ceiving the scale of distance differently in different countries. Second, age was not found to be 

significantly associated with preferred schedule to phase out nuclear energy and potential elec- 

tricity shortage. This may be because the sampling was limited to university students, which 

provided a narrow range of ages. 

The study is a cross-sectional survey that aimed to understand the respondents’ perception and 

concerns on nuclear energy. Thus, causal effect and the direction of relationship could not be 

identified. Furthermore, the current research focused on university students, who cannot repre- 

sent the whole population of the country. Besides, the variation between universities should not 

be neglected. In addition, we believed that the association between academic majors and pre- 

ferred schedule to phase-out NPP was not confirmed in the Korean sample, with significant effect 

via univariate analysis but insignificant in multivariate analysis. Last, the reliability of self- 

reporting could be a potential limitation. 

In conclusion, the current study revealed that the respondents’ perceived risk toward nuclear 

energy was associated with gender, country, and PRR of cancer incidence, which was a new index to 

predict the respondents’ perception toward nuclear energy. For the individual with frequent contact 

of relevant information will tend to have a lower perceived risk.14 In our study, respondents studying 

science, technology, and medicine were observed to have a lower perceived risk compared to those 

studying art and literature. We hope that the interdisciplinary education in the future can help mini- 

mize the information gap between students, and hence, the next generation can have a better and 

more informed conversation about these risk topics. The results of this study may provide useful 

information for risk management and risk education regarding nuclear energy policy in the area. 
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Appendix 
 

Distribution of University and Its Nearest Nuclear Power Plant (NPP; With Distance 

in Kilometers)a
 

 
 

Country or Region                                  University 

Nearest NPP, 

Distance (km) 

NPP Within 

30 km 
 

China Shenyang Jianzhu University Honganhe, 276 No 

 Northeastern University Honganhe, 273 No 
Japan University of Ryukyus Lungmen, 602 No 
Korea Yonsei University Uljin, 223 No 
Taiwan Chang Gung University Kuosheng, 33 No 

 Chang Jung Christian University Maanshan, 115 No 

 Chinese Culture University Kuosheng, 14 Yes 

 Chung Shan Medical University Kuosheng, 157 No 

 National Central University Chin Shan, 52 No 

 National Quemoy University Fuqing, 159 No 

 National Taipei University Kuosheng, 24 Yes 

 National Taipei University of Education Kuosheng, 23 Yes 

 National Taipei University of Technology Kuosheng, 21 Yes 

 Shu-Te University Maanshan, 97 No 

 Taipei Medical University Kuosheng, 22 Yes 

 Taiwan Police College Kuosheng, 25 Yes 

 Tzu Chi University Lungmen, 121 No 

 University of Kang Ning Maanshan, 137 No 
 

aInformation and distance of NPP obtained from Geographic Information System (GIS). 
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