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ABSTRACT 
 

 

Social approval is a fundamental part of the site selection process of a radioactive waste repository. Such 
approval requires the involvement of the local community in the decision-making process and is deemed 
essential to the success of an enterprise of this kind. A major problem when it comes to nuclear energy is the 
poor knowledge on the issue among the general population. For effective participation in the decision-making 
process, the community of the candidate site should be well informed on nuclear issues, because efficient 
community interaction depends on the level of knowledge of their citizens on the subject. One way to identify 
this level of knowledge is through opinion polls on attitudes and beliefs regarding the use of nuclear energy and 
on radioactive waste. In the European Union research is carried out periodically seeking to know people´s 
opinion about their participation in the decision-making process. In order to assess in a preliminary way the 
attitude on this matter of university students of the state of Rio de Janeiro, the research method used in the 
European Union was adapted and subsequently applied to a sample of 200 students from public and private 
universities within the state. The results indicate that the majority of respondents, though possessing little 
information on nuclear issues, would like to participate in the decision-making process for site selection of a low 
and intermediate level radioactive waste repository, if that repository was to be built close to their living area. 
The collected data also identifies the sources of information that are considered trustworthy by the surveyed 
sample. Although exploratory, this research provides guidelines for future work to be developed within the 
scope of the site selection for a radioactive waste repository in Brazil. 
 
Keywords: (1) Waste Repository (2) Stakeholder Engagement (3) Opinion Poll 
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1. INTRODUCTION 
 
 
The successful experiences of several countries show that the process of site selection for a 
repository for low and intermediate level radioactive waste is an important step of this kind of 
enterprise. This process, however, follows strict technical requirements and also involves 
political and social aspects.  
 
In this work, emphasis was placed on the social acceptability of the process of establishing a 
repository, which is mainly related to the neighboring communities of the candidate sites of 
the future repository.  
 
The participatory process of decision-making, in which the population takes part in decisions 
concerning site selection and construction of the repository, has demonstrated several 
advantages, among which stands out the transparency that contributes to the reduction of 
mistrust and rejection of the project. However, the effective participation of the community is 
obtained only if it is well informed on the issues to be discussed and on the decisions to be 
made Rodrigues and Almeida [1]. Therefore, the choice of a site for a repository involves the 
psychosocial aspect, where the attitude1 of local population on nuclear energy can influence 
it, facilitating or hindering the process.  
 
Opinion polls are an important tool for assessing the level of public information, as well as 
their beliefs on the subject. The improvement of techniques of data collection and their 
analysis has influenced the polls to become an important tool to know the opinions of a 
particular social group against an attitudinal object. As shown in Novelli [2], the polls 
become important to express latent aspects of society. In the European Union, periodic 
surveys on public opinion are frequent. An example is the survey ordered by the European 
Commission, conducted in 27 countries of the European Community, with the objective of 
assessing respondents’ attitude and knowledge about topics related to radioactive waste. This 
paper shows  partials results of  a replication of that survey in Brazil to assess public opinion 
on the same subject, comparing the results obtained with those from the European survey.  
 
 
 

 
2. PUBLIC OPINION  

 
 
The concept of public opinion in old democracies, like Greek and Roman democracies, has 
defined the opinion of people who had status and power, enjoying all political rights, which 
represented only a small proportion of the population. According to Rodrigues and Almeida 
[1], this concept has gained different meanings over the years. In the eighteenth century, 
public opinion was understood as the opinion of parliamentarians on the issues of monarchy, 
which were made public for the population. With time, the term "public" became related to 
the general public, and "public opinion" has come to be understood as the collective 
expression of an attitude towards a particular topic.  

                                                 
1 Attitudes are feelings for or against someone or something that we come in contact. (Rodrigues, Assmar e 
Jablonski [3]. 
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Regarding nuclear energy, for the lack of alternative sources of information, the population is 
often hostage of alarming and exaggerated news provided by the biased positions that media 
has related to this issue. On the other hand, studies and experiences in several countries show 
that people who have already been formerly in touch with any nuclear development become 
more informed, realizing its benefits, setting a more real perception of risk, having a more 
favorable acceptance.  
 
According to Rodrigues, Assmar and Jablonski [3], the approach involves three components: 
affective, behavioral and cognitive. The interaction of these three factors completes the 
concept about a certain subject. The weight assigned to each one of these aspects will depend 
on the attitudinal object as well as on the individuality of each person. The more something is 
known, the more cognitive aspects will influence the individual's opinion on the subject.  
 
 
2.1 Attitude about Waste Repository  
 
 
2.2 Changes of Attitude  
 
 
The attitude tends to remain stable in the case of the same individual and the same object. 
Despite this trend, the attitude is likely to change when a change occurs in one or more 
components. The changes tend to occur due to a new event or new information received by 
the individual about the attitudinal object. The media has been the main means of penetration 
of new ideas and information that can generate changes in attitudes in society. Rodrigues et al 
[3]  
 
Regarding the cognitive component, its change occurs when something causes one to 
question his way of thinking. For example, living safely and receiving benefits related to 
nuclear energy can change the attitude of individuals about risks related to this kind of 
energy. According Potterton [4], the inhabitants of countries using nuclear energy and living 
near to nuclear facilities tend to be more favorable to this energy, compared with residents in 
non-nuclear sites and countries.  
 
Communication can play a key role in changing the attitude of individuals. However, the 
communicator should be recognized as a competent and credible by the receiver of the 
information. Countries like Sweden has a team of government communicators, very active, 
who visit schools, offices and companies and set up information booths in local events. On 
the other hand, studies also point to the fact that when information is directed to a defined 
group of people, these listeners can build the perception that there is bias in the information 
and that there is the intention of  persuading and convincing them. Thus, attitude change 
tends to occur more easily when information is received not as being directed to the group.  

 
"If the receiver perceives the communicator as competent, but also perceives his/her 

own interest in what is saying, the latter perception generates suspicion and distrusts the 
sincerity of the communicator, decreasing the effectiveness of the attempt on persuasion." 
(Rodrigues [3], p. 131).  
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Regarding the change of attitude in a communication process, aspects related to individual 
recipients of information, such as personality or membership in social groups, must also be 
taken into account in this process, besides the characteristics of the communicator. 

 
 
 

3. METHODOLOGY 
 
 
 
3.1 Objectives  
 
This research has aimed to study the general attitude of a sample of students of the city of Rio 
de Janeiro concerning nuclear energy and, in particular, in relation to the radioactive waste 
issue. It has also aimed to identify: 

- how much the respondents felt informed on the subject,  
- their will for participation in a decision-making process for the management of 

radioactive waste,  
- what sources of information they considered as reliable and  
- the level of knowledge of respondents regarding the nuclear topic. 

 
 
3.2. Instrument  
 
In this study the instrument of the public opinion poll conducted by Eurobarometer [5] was 
used, translated and adapted to the Brazilian context. The original questionnaire was 
developed by TNS Opinion & Social Research and was ordered by the General Directorate of 
Energy and Transport of the European Union.  
 
The scale consists of 11 questions, with items related to nuclear energy, radioactive waste and 
waste disposal. Some questions have answer options of "True" and "False"; in some 
questions, options are ranged from "Totally Agree" to "Totally Disagree".  
 
 
3.3. Sample  
 
The present study had the participation of 223 university students from public and private 
institutions of the city of Rio de Janeiro. The following table illustrates the socio-
demographic data of participants:  
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Table 1 – Socio-demographic profile of the sample 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Attribute Absolute Value 
 

Percentage 
 

Sex 
Female 112 50,2 

Male 111 49,8 

Total 223 100,0 

Age 
16 a 24 114 51,1 

25 a 29 55 24,7 

30 a 39 39 17,4 

40 a 49 13 5,7 

50 or more 2 0,8 

Total 223 100,0 

Education 
Incomplete undergraduate 200 89,7 

Complete undergraduate 19 8,5 

Post-graduate  4 1,8 

Total 223 100,0 

Marital Status 
Single 153 68,6 

Married 65 29,1 

Separated/Divorced 5 2,2 

Total 223 100,0 

Income 
A1 (up to R$ 7.793,00 or more) 33 14,8 
A2 ( up to  R$ 4.648,00) 57 25,6 
B1( up to R$ 2.804,00) 59 26,5 
B2 ( up to R$ 1.669,00) 56 25,1 
C ( up to  R$ 927,00) 17 7,6 
D ( up to  R$ 424,00) 1 0,4 
E( up to R$ 207,00) 0 0,0 
Total 223 100,0 
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3.4 Results 
 
 

Figure 1. 
waste do you consider yourself?

 
 
Although the sample is composed only of students, 64% reported 
informed about radioactive waste. Probably this result would be even greater if the 
were extended to the general population.
 
 

 Figure 
favor, fairly opposed or totally opposed to 
energy production by nuclear power plants?
(Question 2
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Figure 1. How well informed about radioactive 
waste do you consider yourself? (Question 1) 

Although the sample is composed only of students, 64% reported not to be 
informed about radioactive waste. Probably this result would be even greater if the 

extended to the general population. 

Figure 2. Do you consider yourself totally in 
favor, fairly opposed or totally opposed to 
energy production by nuclear power plants?
Question 2) 
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More than 57.4% of the Brazilian participants declared to be fairly or totally in favor of 
nuclear energy, while 45% were positioned fairly or totally against the use of renewable 
energy. Although the sample surveyed has a higher level of acceptance, you can see a 
significant opposition to the production of energy through nuclear power plants. The findings 
show greater acceptance than the results obtained in the European Union (44% favorable and 
45% unfavorable), especially considering the more defined attitudes (totally against 7,2% and 
Brazil 17% E.U.). One of the possible causes of the results in Brazil is that the survey was 
conducted among students, which usually have a higher level of information than the average 
population. 
 
 

� Nuclear Energy Solution to Secure Radioactive Waste 
 
 

 
Figure 3. And if there was a permanent and safe 
solution for the management of radioactive waste, 
would you then be totally in favour, fairly in 
favour, fairly opposed or totally opposed to 
energy production by nuclear power plants? 
(Question 3) 

 
 
By comparing the results found in studies conducted in EU and the present study we can see 
that 78% of Brazilian respondents surveyed were in favor of energy production by nuclear 
plants if there was a safe solution for the waste, while in the European survey only 39% of 
responses were positive. This strongly suggests that the proposal for safe and effective 
management of radioactive waste is a key element for nuclear energy acceptance in the 
country.  
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� Nuclear Energy versus Other Energy Sources 
 
 

 
Figure 4. The use of nuclear energy enables 
European countries to diversify their energy 
sources. (Question 4a) 

 
 
The sample interviewed in Brazil showed a greater acceptance (82,9%) of nuclear energy as a 

means to diversify sources of energy than the European sample (64%).  

 
 

 
Figure 5. The dependency on oil could be reduced 
if we use more nuclear energy. (Question 4b) 
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The behavior of the responses in both groups studied proved to be quite similar, although the 
Brazilian dependence on oil is smaller than the European. 
 

 

Figure 
emits less greenhouse gases than other energy 
sources such as oil or coal.

 
 

In this item, 60% agreed with the affirmative in

contribution of nuclear energy to avoid greenhouse effect is a well known characteristic of it.
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The behavior of the responses in both groups studied proved to be quite similar, although the 
Brazilian dependence on oil is smaller than the European.  

Figure 6. An advantage of nuclear power is that it 
emits less greenhouse gases than other energy 
sources such as oil or coal. (Question 4c) 

In this item, 60% agreed with the affirmative in both samples. This result shows that the 

contribution of nuclear energy to avoid greenhouse effect is a well known characteristic of it.
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� Knowledge and Awareness of Issues Related to Radioactive Waste 
 

 

Figure 7. For each of the following statements, 
please tell me whether you think it is true or false. 
(Question 5) 

 
 
Regarding the classification of waste, it can be identified that 62% of the sample agreed that 
there are differences about the level of radioactivity. It should be noted, however, that only 
4% stated the wrong answer, while 33,2% of respondents said do not know of the existence 
of the classification of waste  based on the level of radioactivity. 
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As for the generation of radioactive waste for hospitals, it was possible to see that 56,5% of 
respondents said that hospitals also produce low level radioactive waste. It was observed a 
lack of knowledge in part of the sample (31,4%) about this fact. 
 
The relatively high level of response "Don’t know" in a number of questions shows that there 
is a lack of information programs on the subject radioactive waste directed to the general 
public. 
 
 

 
Figure 8. For each statement below about how 
radioactive waste is currently managed in our 
country, please say if you think that is true or 
false. (Question 6) 

 
Like the previous question, the research shows that the level of knowledge on issues related 
to radioactive waste point to actions to be carried out for inform and make clear the society 
about nuclear issues and, specifically, about radioactive waste. 
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Figure 9. For each of the following statements, 
please tell me to what extent you agree or 
disagree. (Question 7) 

 
 
The results show that, in the respondents' opinion, it is important to look for immediate 
solutions to the management of radioactive waste. Again, the specific issues denote low-level 
information on the subject. 
 
 

� Source of Information 
 

 

 
Figure 10. Which of the following organizations 
/entities, if any, would you trust to tell you about 
how the waste should be managed? (Question 8) 
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This item includes a choice of multiple answers from respondents. In the Brazilian survey, 
the most reliable sources for obtaining information were considered to be the national 
agencies responsible for radioactive waste management (43,5%), scientists (30,5%) and 
NGOs (25,6%). The main difference to the outcome of the EU survey is about the credibility 
of international organizations on the Peaceful Uses of Technology (2,8% in Brazil, 32% in 
the E.U.). This difference can be explained by the higher visibility that international and 
regional agencies have in the European community, such as Euratom and Nuclear Energy 
Agency (NEA / OECD). 
 
 

 
Figure 11. If an underground final repository of 
radioactive waste would be built near your home, 
what would worry you most? (Question 9) 

 
 
Although this item was meant for the participants to choose only one of the options 
presented, many respondents marked more than one option, not allowing the comparison 
between the two surveys. However, it was possible to detect in the Brazilian sample that the 
concern about the construction of a repository near their homes is related to the possible 
effects that this could have on the environment (49,8% of respondents) as well as the risk of 
radioactive leakages during the repository operation (45,7% of respondents). These data 
confirm the trend demonstrated in the European study. 
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� Involvement in Decision-Making Process 
 
 

 
 

 
Figure 12. Considering the hypothetical 
construction of an underground storage for 
radioactive waste near their home, which of the 
following statements do you agree more? 
(Question 10) 

 
 
The result of this item reveals that, just like in the European Union, the Brazilian sample also 
demonstrated will for involvement in the decision-making process for the construction of 
waste repository near their residence. 

 
 

4. CONCLUSIONS 
 
 
The survey, despite its limitations, shows that, in our sample, the respondents' answers did 
not differ much from the results of the consultation carried out by Eurobarometer [5]in 
Europe. In addition, it shows that the lack of knowledge on the subject is a point to be 
worked, because the correct information can improve the acceptance of nuclear energy by the 
population. More than that, it shows the importance and the need for providing the right 
information to the population from potential places for the construction of a radioactive waste 
repository, favoring transparency in the process. After defining the potential sites for the 
construction of radioactive waste repository, the polls can help identify the main points to be 
clarified and to be informed. 
 
This study also shows the viability of other surveys to identify the main concerns of the 
population and to raise issues which should be addressed in a campaign of explanation and 

4%

3%

15%

22%

56%

13,0%

6,7%

8,5%

10,8%

61,0%

0% 20% 40% 60% 80%

Don´t Know

None of these

You would leave the responsible authorities to decide on

this matter

You would like local non-governmental organisations to be

consulted and to participate in decision making process

You would like to be directly consulted and to participate in

decision making process

Brazil European Union



INAC 2011, Belo Horizonte, MG, Brazil. 

 

discussion, in order to avoid misunderstanding and opposition caused by wrong concepts 
about nuclear energy. 
 
 

ACKNOWLEDGMENTS 
 
We would like to thank our colleague Andre Luis Faria Duarte for helping in the applications 
of questionnaires.  
 
 
 

REFERENCES 
 

 
[1] Rodrigues, D. M. and Almeida, I.P.S., Qualified public involvement in the decision 
making process of siting a waste repository.  International Nuclear Atlantic Conference. Rio 
de Janeiro, Brazil (2009).  
 
[2] Novelli, A. L. R.. Communication and public opinion. (Communication in Public: State, 
market, society and public interest / Jorge Duarte, organizer). Atlas 2th Ed - Sao Paulo, Brazil 
(2009). 
 
[3] Rodrigues, A., Assmar, E. M. L. and Jablonsky, B., Social Psychology. 20th ed. Vozes - 
Petrópolis, Brazil (2001). 
 
[4] Potterton, L., Living with nuclear power. IAEA Bulletin, v. 51-2, pp. 28 - (2010). 
 
[5] Eurobarometer, Attitudes towards radioactive waste. 297/Wave Special Eurobarometer, v. 
69.1, TNS Opinion & Social. (2008) 
 
 
 
 
 
 


