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        Nowadays human dependence on electricity is 
increasing and as a result access to energy resources and 

/ or energy, is becoming a priority in most countries, both 

developed and developing. With this comes the need for 

government involvement in the planning and expansion of 

energy activities, especially when dealing with nuclear 

energy. This study makes a detailed assessment of the 

availability of energy and its capacity, the geographical 

location of current and future nuclear plants, economic 

criteria, the deployment period and public opinion 

concerning the construction of new nuclear plants. The 

aim of the study is not only to show the advantages of the 
expansion of nuclear energy in Brazil but also to evaluate 

public opinion on this issue. 

 

 

I. INTRODUCTION 

 

Since the Industrial Revolution, economic 

competitiveness and the quality of life have been strongly 

influenced by energy. In a global market, and in face of 

growing concerns about the environment, energy 

production is proving increasingly important. In this 

context, economies that position themselves with better 
access to lower-cost energy resources of low 

environmental impact have great advantages. This issue 

presents Brazil with a challenge and an opportunity. A 

challenge, because economic and social development will 

require a significant amount of energy, and with it a high 

degree of energy security and sustainability. An 

opportunity, because Brazil has the technology, 

conditions and resources of both renewable and non-

renewable energy to transform its natural resources into 

energy. In this context, the Brazilian government 

launched the National Energy Plan, PNE-2030. However, 
how has the public received this plan? To discover this, it 

is necessary to carry out exploratory research to know 

what the Brazilian public thinks about the nuclear 

question. Such research is of paramount importance to 

prepare efficient and effective communication plans to be 
applied to each segment of the population, based on the 

current perception of this question. 

 

II. EXPANSION OF NUCLEAR ENERGY IN 

BRAZIL 

 

In the 1930s, initial research into nuclear activities 

was conducted in Brazil. However, only from 1945, with 

significant advances in military and pharmaceutical 

technology, did the Brazilian government realizes the 

importance of this research, especially with regard to 
energy production. However, only after establishment of 

the National Commission of Nuclear Energy (CNEN) in 

1956, and extensive research on the topic in 1972, did 

construction begin of the first Brazilian nuclear power 

plant in the Southeast, in the same location as the second 

plant and, in the future, the third, which has been under 

construction since 2010. 

 

 

II.A. Nuclear power demand and capacity  

 

The use of nuclear power in Brazil has always been 
very controversial. The first nuclear plant to come into 

operation was Angra 1 (Westinghouse) in 1985, with a 

capacity of 640MW and an availability factor of 80%. 

The second, Angra 2 (Siemens/KWU, now Areva), with a 

capacity of 1,350MW, despite the agreement between 

Brazil and Germany having been concluded in 1975, 

began its activities in 2001 with an availability factor of 

only 60%. 

Forty-one years after starting construction of its first 

nuclear power plant, Brazil finds itself in a situation of 

sustained economic growth and consequently a large 
increase in energy demand is expected. Under this 

scenario, in 2008 the Brazilian government launched the 

National Energy Plan (PNE-2030) which aims, among 

other objectives, to conclude construction of the Angra 3 
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plant and to deploy new nuclear power plants in the 

Northeast region, thereby developing a strategy of 

expanding its energy. 

According to the National Energy Survey 2012, 

(Ministry of Mines and Energy) nuclear power accounted 

for 2.7% of electricity supply in the year 2011 and is 
expected to grow to 5.6% after completion of Angra 3 and 

the construction of future plants. With this increase, it is 

expected to meet the needs of growing energy demand in 

the country. 

 

II.B. The geography of current and future nuclear 

plants 

 

The region of Angra dos Reis, in the south of Rio de 

Janeiro state, was chosen for the installation of the 

Brazilian nuclear complex (where there are already two 

plants and one more under construction, Angra 3) because 
it offers certain facilities. The major one is its proximity 

to high consumption centers, which means that the plants 

can supply power over relatively short distances. In a 

straight line, Angra is 220 km from São Paulo, 130 km 

from the city of Rio de Janeiro and 350 km from Belo 

Horizonte, all of which are major centers of electricity 

consumption in Brazil. Proximity to the sea is another key 

factor, as the Brazilian power plants are PWRs 

(Pressurized Water Reactors). 

With regard to nuclear plants in the Northeast region, 

the government intends to position them to facilitate 
supply to Salvador and Recife, the two most populous 

capital cities in the northeast. In this way, the government 

will limit the length of transmission networks for 

technical reasons and issues of cost and risk. 

 

II.C. Economic criteria and the deployment period for 

new plants 

 

Nuclear power, despite not being renewable and 

having a high initial cost of investment, has enormous 

advantages over fossil fuels: it not emit greenhouse gases 

and is more economical when considering operational 
costs, that is, when capital and construction costs are not 

included. Thus, the combination of renewable energy, 

which exists in Brazil, with nuclear power, has received 

the support of several pro-government groups, which see 

nuclear energy as posing a much lower risk to the 

ecosystem than energy from fossil fuels. 

For this reason, the construction of new power plants 

is necessary. However, in Brazil, there are regulatory 

requirements that establish a delay of some ten years from 

the time of defining the site for a nuclear plant and the 

decision to initiate effective measures for its deployment. 
Thus, considering the time needed to develop a nuclear 

project, the probable date for the effective contribution of 

this source to the expansion of supply is from 2016 

onwards, the year when Angra 3 will be concluded. 

II.D. Public opinion survey 

 

II.D.1. Methodology 

 

In order to demonstrate the inadequacies of the 

government's communication plans in the nuclear area 
and show the public’s perceptions about nuclear energy, 

an exploratory survey was developed because, as it uses 

large samples, it would ensure greater accuracy in the 

results. We chose this method as being the most 

appropriate because, as stated by Gil (1987), "exploratory 

surveys are used in order to provide us with an overview 

of an approximate kind, about a certain fact." And also 

because its "main purpose is to develop, clarify and 

modify concepts and ideas, in order to formulate more 

precise problems or searchable hypotheses for further 

studies." (Ref. 3) 

 
II.D.2. Sampling 

 

As noted above, sampling was based on accessibility 

and was implemented from 02/21/2013 to 03/21/2013 in 

the cities of Rio de Janeiro 1  and Niterói 2  with 127 

respondents who were stratified by gender, age and 

educational level. 

 

II.D.3. Survey questionnaires 

 

The survey questions were prepared, tested, validated 
and arranged in a structured questionnaire with the aid of 

Google Docs. The link to the questionnaire, with a brief 

self-explanatory note, was sent by e-mail to several 

groups of people. It should be remembered that in this 

case details or explanations were not given, in order to 

obtain sincere and unbiased results. 

 

II.D.4. Treatment techniques 

 

The responses were subjected to statistical analysis 

by SPSS 17 (Statistical Package for Social Sciences for 

Windows). This program allows the performance of 
complex calculations and displays the results in a simple 

and self-explanatory way. 

 

II.D.5. Questionnaire structure  

 

The structured questionnaire has a set of 9 questions 

ranging from dichotomous to the order of preference, as 

follows: 

 Questions 1-3: designed to record the gender, age 

and educational level of respondents; 

                                                        
1 The capital of the state of Rio de Janeiro and the second largest 

city of Brazil. It is located in the Southeast region of the country. 
2 The fifth most populous city in the state of Rio de Janeiro, with 

the highest Human Development Index in the country. 



 Question 4: measuring awareness about where 

the Brazilian government intends to construct 

new nuclear power plants; 

 Question 5: measuring the Brazilian public’s 

awareness of the energy plans that the 

government hopes to develop by the year 2030; 

 Question 6: investigates, quantitatively, which 

media the population considered as most reliable 

to obtain information on nuclear power; 

  Questions 7 and 9: seek to identify the degree of 

public acceptance/rejection on producing nuclear 

power in Brazil; 

 Question 8: seeks to identify the communication 

vehicles that are more likely to divulge the 

nuclear issue. 

 

II.D. 6 Results 
 

The figures and tables below show the results, in 

terms of both percentage and frequency, obtained in the 

exploratory survey, always bearing in mind people’s 

perceptions regarding nuclear energy. 

During the analysis of variables, there was a slight 

predominance of male respondents (67.7%), people with 

post-graduate degrees (82 respondents) and those aged 

over 50 (61 respondents), as seen in Table 1 and Fig. 1 

and Fig.2 

 

Table I. Frequency and percentage of survey 
respondents. 

Gender Frequency Percentage 

Male 86 67.7 

Female 41 32.3 

TOTAL 127 100 

 

 
Fig. 1. Histogram frequency X educational level 

 
Fig. 2. Histogram frequency X age group 

 
The survey also measured respondents’ awareness of 

the advantages or disadvantages of nuclear energy and 

what benefits nuclear power could bring to humanity. We 

should bear in mind that in this item the alternatives 

offered several advantages of this power source and only 

the last alternative mentioned that it would not bring any 

advantage. The result can be seen in the following table. 

 

Table II: Opinion of respondents when asked if 

nuclear energy brings advantages or not 

Alternatives Number of times it 

was chosen 

Food preservation 26 

Sterilization of medical articles 27 

Renewable energy source 72 

Diseases diagnosis and therapy  62 

No advantages 21 

 

To investigate if the population living in the cities 

where the survey was conducted is aware of the energy 

plans that the government hopes to develop by 2030 in the 

nuclear area, they were asked about the expected 

percentage increase (5%) in overall nuclear power 

production (2.9%) and where the government intends to 

build the new nuclear power plants (Northeast Region). 

The results can be seen in the tables below.  

 

Table III. Degree of awareness of respondents about 

the National Energy Plan (PNE2030) 

What will be the increase 

in energy with the PNE 
2030? 

Frequency Percentage 

3% 21 16.5 

5% 38 29.9 
1% 27 21.3 



Never heard about it 41 32.3 

TOTAL 127 100 

 

Table IV: Regions where the Brazilian government 

plans to build new nuclear power plants 
In which of the 

regions below does 

the Brazilian 

government plan to 

build new nuclear 

power plants? 

 

 

 

Frequency 

 

 

 

Percentage 

Midwest 3 2.4 

Northeast 43 33.9 

North 12 9.4 

Southeast 67 52.8 

South 2 1.6 

 

TOTAL 

 

127 

 

100 

 

The final section of the questionnaire sought to 

measure the credibility of some institutions and/or groups 

of people who supposedly understand or would be 

involved in the development or dissemination of nuclear 

energy and which media vehicles would be the most 

reliable sources of information on the nuclear area. The 

results can be seen in Fig. 3 and the following table. 

 

 
Fig. 3. Histogram of the groups or institutions that have 

most credibility to talk about nuclear power plant safety 

 

Table V: Most reliable media to talk about nuclear 

energy 

What media do you consider more 

reliable to talk about nuclear energy 

Frequency 

Wikipedia 9 

Newspapers 52 

Journals 35 

Social media (Facebook, Twitter, ...) 4 

Internet 48 

Discussion Forums 50 

 

III. CONCLUSIONS 

 

The survey results, which are presented in figures and 

tables 1 to 5, reveal that, although most respondents have 

post-graduate degrees, 64.6% are not aware of, or had 
never heard of, the National Energy Plan (PNE 2030). 

While 72 respondents consider nuclear energy as an 

alternative source of clean energy, 84 respondents did not 

know where the next Brazilian nuclear power plant will 

be built. The nuclear regulator, CNEN, is seen by 45.7% 

of respondents as the body that has most credibility to talk 

about the safety of nuclear power plants and the media 

most used to obtain information about the nuclear area 

were newspapers and discussion forums, with 52 and 50 

votes respectively. These results prove the need to 

implement communication plans with clear and concise 

goals for different segments of society, since the degree of 
understanding differs within each segment. 
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