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ABSTRACT 
 
The relevance and applicability of sustainability indicators have been discussed in various international and 
national debates through forums, conferences, seminars and lectures. The information obtained from the use of 
these indicators is essential to the decision-making process, contributing to the creation of discussion channels 
and interaction with society; also it is useful for the design and implementation of environmental education 
programs, perception and risk communication. So far, at least in Brazil, existing indicators for the nuclear area 
are related only to power generation, as performance and safety in radioactive waste management. According to 
this reality we see the need to build indicators that contribute to the assessment of environmental, social, 
cultural, economic and institutional performance of a nuclear innovation and research institute in Brazil. This 
work aims to highlight, through literature review, the importance of developing sustainability indicators 
appropriate to nuclear research centers in Brazil, revealing how much they are strategic to measuring the 
sustainability of these endeavours. The main finding, after the literature review, is that this type of indicator is 
important not only to identify positive or negative impacts of a project focused on the research and innovation 
of nuclear area, but also for assessment of his commitment to the sustainable development.  

1. INTRODUCTION 

Since the Brundtland Report, the term "sustainability" has been applied and discussed as a 
political principle in the formulation and planning of public policies in developed and 
developing countries. The Brundtland Report published by the World Commission on 
Environment and Development in 1987 defined sustainable development as "development 
that meets present needs without compromising the ability of future generations to meet their 
own needs” (UNCED, 1992). 

The sustainability should integrate the three dimensions of sustainable development (social, 
environmental and economic) in order to achieve a big change the human development 
concept and approach in the search for a new form of development. Over time other 
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dimensions have been incorporated to the advancement of sustainable development, 
including: institutional, cultural, political and geographical (SICHE et al, 2008).  

The sustainability should integrate the three dimensions of sustainable development (social, 
environmental and economic) in order to achieve a big change the human development 
concept and approach in the search for a new form of development. Over time other 
dimensions have been incorporated to the advancement of sustainable development, 
including: institutional, cultural, political and geographical (SICHE et al, 2008).  

The concept of sustainable development, which has quickly become one important subject in 
all segments of society, caused further discussion about its real theoretical and practical 
significance. The main question established from this approach is: how may sustainable 
development be defined and operationalized to be used as a tool, in order to adjust the 
direction that the society is taking concerning its interaction with the environment? The main 
response to such issue is the use of indicators that can provide the measurement of the 
performance  of a system in terms of sustainability  (ALVES & MATIOLLO, 2013).  

The main objective of the development of sustainability indicators was defined by the United 
Nations Conference on Environment and Development (UNCED) held in Rio de Janeiro in 
1992. The development and identification of indicators have the applicability of providing 
solid information basis to assist in the decision-making process at all levels and to contribute 
to self-regulation of sustainability and its dimensions (UNCED, 1992). 

An indicator is something that helps you understand where you are, which way you are going 
and how far you are from where you want to be. A good indicator alerts you to a problem 
before it gets too bad and helps you recognize what needs to be done to fix the problem. In 
addition, the indicators are an important methodological tool used to monitor, for example, 
the effectiveness of environmental programs and its compliance to established environmental 
policies. 

However, in the researched literature in Brazil, does not exist specific sustainability 
indicators for nuclear research centers in Brazil, leaving a significant gap to be considered for 
the measurement of sustainability performance of these types of institutions. Therefore, it is 
important to ask following: do nuclear research centers use the same indicators used for 
nuclear power plants or non-nuclear industries? Are these indicators effective in 
demonstrating  commitment to sustainability? 

In this context, this paper aims to highlight, through literature review, the importance of 
developing appropriate sustainability indicators for nuclear research centers in Brazil, 
revealing how much they are strategic to measure the sustainability of these types of 
institutions. 

2. METHODOLOGY 

The research is based on a study of theoretical and conceptual basis on existing sustainability 
indicators in the Organization for Cooperation and Economic Development (OECD), 
Commission on Sustainable Development (CSD), Official Institute of Geography and 
Statistics in Brazil (Instituto Brasileiro de Geografia e Estatística – IBGE) and International 
Atomic Energy Agency (IAEA), including the possible demands and information gaps 
regarding sustainability indicators applied nuclear research centers in Brazil. 
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2.1. Sustainability in the Nuclear Area 

Evaluate the commitment to the sustainable development of nuclear research centers in 
operation in Brazil, as well as projects to be implemented in the future is the key to trying to 
achieve the goals of Agenda 21 of the United Nations Conference on Environment and 
Development (UNCED). The chapter 40 of Agenda 21 encourages countries and international 
organizations to develop tools that can assess performance environmental towards reaching 
the objectives of sustainable development (AGENDA 21, cap.40). 

According to the International Atomic Energy Agency IAEA, nuclear techniques can play an 
important role in achieving the goals of sustainable development (IAEA, 2014). This 
publication “Nuclear Technology for a Sustainable Future - Atoms for Peace” the IAEA 
describes how technologies related to nuclear area can be used, for example: to  pest control 
in agriculture; to monitor and understand environmental processes; to develop  food safety 
methods; to help manage scarce natural resources; and to develop innovating medical  
treatment methods (IAEA, 2014). 

In 2001, IAEA members met with the CDS/UN to discuss energy and sustainable 
development. The most controversial point of the meeting was the role of nuclear energy and 
sustainability. Some members saw no correlation between this type of energy and sustainable 
development, while others said it was possible that the two things go together. The point is 
that nuclear technology was discussed only with regard to the generation of electricity, and 
little or nothing was discussed about their applications in various fields of science. 

This meeting resulted in the establishment by the writing IAEA, of a document titled “Energy 
Indicators for Sustainable Development: Guide Lines and Methodologies”, in 2005. 
However, research carried out so far point to the existence of sustainable development 
indicators of the nuclear area appropriate to the areas of electricity generation and safety 
performance, applied to nuclear power plants. Of course, this type of project has very 
different characteristics of a nuclear research center. 

2.2. Sustainability indicators 

The word indicator comes from the Latin word “indicare” and it means “highlight, advertise,                           
report, estimate”. (HAMMOND et al., 1995). In a more simple concept it can be said that an 
indicator is something that tells us what is happening or is about to happen (RIBEIRO, 2006). 

It is important to characterize sustainability indicators and environmental indicators 
Environmental indicators refer to the use of natural resources and is related to environmental 
preservation and conservation, which are considered essential for future generations. Thus, 
this type of indicator includes the integrated management of natural resources, preservation 
and reuse, and a is part of one of the dimensions of sustainability (SANTOS, 2010). 

Sustainability indicators are a unit of measurement, an informative element of physical, 
chemical, biological, economic, social and institutional nature - represented by a term or 
expression that can be measured over a given time (FURTADO, 2009). 

The main purpose of the indicators is to aggregate and quantify information so that the 
importance of the subject matter becomes more apparent, allowing the synthesis of 
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information about a complex and changing reality, from quantitative and/or qualitative 
surveys (QUIROGA, 2002). 

According to the Organization for Cooperation and Economic Development (OECD), an 
indicator should be understood as a parameter, or value derived from parameters that link and 
provide information about the state of a phenomenon (OECD, 1993). 

In Brazil, the Ministry of the Environment created the National Sustainability Indicators 
Program (Progrmana Nacional de Indicadores de Sustentabilidav - PNIS). Tolmasquim 
(2001) points out that, unlike the economic indicators, environmental indicators have been 
developed more recently. So, the lack of information and the emergence of the subject led the 
PNIS to favor the development of sustainability indicators. 

For Gallopin (1996) sustainability indicators may be an important component of assessing 
progress in relation to sustainable development. Also according to this author, the use of 
sustainability indicators should be given to the availability of the dates for mensuration and 
the cost of obtaining it. 

In this context, is possible claim that sustainability indicators, needs to be incorporated into 
the daily life and planning of individuals, managers and organizations as powerful decision 
tools. 

2.3 Environmental indicators of the Organization for Economic Cooperation and 
Development - OECD 

The OECD was one of the first organizations to build environmental indicators, starting a 
specific program in the 1990, on demand of the G-7 in 1989 (RIBEIRO, 2006). 

The OECD program on environmental indicators has three main objectives:  

• To monitor progress in the field of environment 
• To ensure that the environmental variable is being considered during the preparation 

and implementation of sectoral policies (p. ex. transport, energy, agriculture). 
• To promote the integration of the environmental variable in economic policies, 

notably through the establishment of an environmental accounting. 

The work on indicators conducted in close cooperation with the OECD countries (United 
States, Germany, Canada, France, Italy, Japan, UK), led to: 

• An agreement among the OECD countries on the use of pressure-state-response 
model (PSR) as a harmonized common framework; 

• The identification and the definition of several sets of indicators based on three 
criteria: political relevance, accuracy analysis and measurability; 

• The assignment of values to these indicators and their publication for a number of 
countries. 

The results of this work, and especially its conceptual framework, influenced similar 
activities conducted by other countries and international organizations such as IBGE 
(SANTOS, 2010). 
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The OECD indicators are widely used in the evaluation of environmental performance, 
providing a valuable tool in monitoring the integration of economic and environmental 
decisions in the analysis of environmental policies and in the evaluation of results, 
contributing to sustainable development. 

2.4 Sustainable Development Indicators (SDIs) of the Commission on Sustainable 
Development (CSD) 

The United Nations Conference on Environment and Development held in Rio de Janeiro in 
1992, marked an important step to discussions about sustainable Development. Among the 
agreements signed at the Conference, the more important was the Agenda 21. The chapters 8 
and 40 prioritize the need to build more suitable methods for measuring sustainability. In this 
regard, Chapter 40 guides: In this regard, Chapter 40 guides: 

Commonly used indicators such as the gross national product (GNP) and 
measurements of individual resource or pollution flows do not provide adequate 
indications of sustainability. Methods for assessing interactions between different 
sectoral environmental, demographic, social and developmental parameters are not 
sufficiently developed or applied. Indicators of sustainable development need to be 
developed to provide solid bases for decision-making at all levels and to contribute 
to a self-regulating sustainability of integrated environment and development 
systems. (CNUMAD, 1992b, p. 2).  

The CSD/UN implemented, in 1995, the Work on Sustainable Development Indicators 
Programme and invited the United Nations system organizations and intergovernmental and 
nongovernmental organizations to, under its direction, to implement the key elements of the 
program. The main objective of the program  was to develop an Sustainable Development 
Indicators project accessible to decision makers at the national level, defining them, 
elucidating their methodologies and providing training and other capacity-building activities, 
with the deadline for accomplishing all this process, between the years of 1995 and 2000 
(BOURSCHEIDT & DALCOMUNI, 2011). 

The result of the first phase consisted in the disclosure of a list containing 134 indicators 
based on the driving force, state and response (RES) model, which were included in the so-
called Blue Book that in addition to its listing, was composed of a number of operating 
instructions and information about the indicators. The Blue Book was distributed to 
governments involved in the task of testing the indicators and subsequently submiting a 
return to the CSD. 

In the second phase (1996-1998) information and training workshops were held, aimed at the 
capacity building of decision makers for the proper use of indicators, adapting them to the 
needs of each country. Then 22 countries from various regions of the world (Africa, Asia and 
Pacific, Europe, America and the Caribbean) volunteered and participated in the testing 
process of the developed indicators. The purpose of the test was to accumulate experience 
with the use of the indicators in order to assess their applicability in accordance with the 
goals and priorities for the sustainable development of each country (BOURSCHEIDT & 
DALCOMUNI, 2011). 

In the third phase of the program (1998-2000) there was the evaluation of the test results of 
the indicators at the national level. In general, countries have been successful in applying, 
planning or making use of indicators: to facilitate reporting on the state of sustainable 
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development for decision makers and the general public; to promote national dialogue on 
sustainable development; to help assess the fulfillment of objectives and government goals, 
and to review these goals and targets (BOURSCHEIDT & DALCOMUNI, 2011). 

The indicators have been divided into four main dimensions: economic, social, environmental 
and institutional (Table 1, 2, 3 and 4), and abandoned the model  Driving Force -State-
Response (FER), as provided in some national reports, although adequate in an 
environmental context, not It was so suitable for the development of social, economic and 
institutional sustainable development. The accepted model was based pressure-state-response 
model (PSR). 

 

Table 1: Environmental dimension, theme and sub-theme of the IDS CSD 

ENVIRONMENTAL 
Theme Sub-theme 

Atmosphere Climate Change; Ozone Layer Depletion and Air Quality 
Land Agriculture; Forests; Desertification and Urbanization 

Oceans, Seas 
and Coasts Coastal Zone and Fisheries 

Fresh Water Water Quantity and Water Quality 
Biodiversity Ecosystem and Species 

 

Table 2: Social dimension, theme and sub-theme of the IDS CDS 

SOCIAL 
Theme Sub-theme 

Equidade Poverty e Gender Equality 

Health 
Nutritional Status; Mortality; Sanitation; Drinking Water and 

Healthcare Delivery 
Education Education Level and Literacy 
Housing Living Conditions 
Security Crime 

Population Population Change 
 

Table 3: Economic dimension, theme and sub-theme of the IDS CDS 

ECONOMIC 
Theme Sub-theme 

Economic Structure Economic Performance; Trade and Financial Status 
Consumption and 

Production Patterns 
Material Consumption; Energy Use; Waste Generation and 
Management and Transportation 
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Table 4: Institutional dimension, theme and sub-theme of the IDS CDS 

INSTITUTIONAL 
Theme Theme 

Institutional Framework 
Strategic Implementation of Sustainable Development and 
International Cooperation 

Institutional 
Capacity 

Information Access; Communication Infrastructure; Science 
and Technology and Disaster Preparedness and Response 

 

The review of the CSD/UN (2006) redefined the number of indicators to 50 key indicators 
that are part of a larger set of 96 indicators of sustainable development, keeping the structure 
based on topics and subtopics (UNITED NATIONS, 2007).  

The model of CDS served as guide for the creation of sustainable development indicators 
some countries, following the model of Agenda 21, among these, Brazil which was 
represented by the IBGE. The IBGE started the release of sustainable development indicators 
reports from the year 2002 and launched new editions in 2004.2008, 2010 and 2012, as 
described in the next item. 

2.5 Sustainable Development Indicators (SDIs) the IBGE 

The indicators presented by IBGE fulfill various functions, and report to short, medium and 
long term phenomena. Also enable access to available information on issues relevant to 
development, and point to the need of generating new information. They serve to identify 
variations, behaviors, processes and trends; comparisons between countries that follow the 
indicators of building model defined by CDS/UN and between regions within Brazil; their 
also indicate needs and priorities for the formulation, monitoring and evaluation of policies; 
and finally, for their ability of synthesis, they are able to facilitate the understanding of the 
growing public involved with the theme (IBGE, 2002). 

The current edition (2012) updates the published indicators and introduces new ones, 
reaffirming thus the goals initially set. This, in turn, correspond largely to the changes 
suggested by the CDS / UN document on Indicators of Sustainable Development: Guide 
Lines and Methodologies, known as the "Blue Book" in its 2007 edition. In the last edition 
published by the IBGE (2012) there are 62 indicators (Tables 5, 6, 7, and 8) that, for the most 
part correspond to the indicators presented in the 2010 edition, all revised and updated from 
the previous editions (IBGE, 2012). 

IBGE's SDIs are presented in Table 5; 6; 7; and 8, based on four dimensions: environmental 
(theme: atmosphere, land, oceans, freshwater, seas and coastal areas, biodiversity, and 
sanitation); social (theme: population, employment and income, health, education, housing, 
and security); economic (theme: economic picture, and production and consumption) 
patterns; institutional (theme: institutional framework; and institutional capacity).  
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Table 5: Environmental indicators of the IBGE 

ENVIRONMENTAL 
Theme Indicators 

Atmosphere 

Anthropogenic emissions of gases linked to the greenhouse 
effect 
Industrial consumption of substances that destroy the ozone 
layer 
Ambient concentrations of air pollutants in urban areas 

Land 

Use of fertilizers 
Pesticide use 
Land use in agrosylvopastoral 
Burning and forest fires 
Deforestation in the Legal Amazon 
Deforestation in extra-Amazonian biomes 

Fresh Water Quality of inland Waters 
Oceans, seas 
and coastal 

areas 
Water quality for recreational purposes 
Resident population in coastal areas 

Biodiversity 

Extinct and endangered species 
Protected áreas 
Invasive species 

Sanitation 

Access to the water supply system 
Access to sanitation 
Access to household waste disposal service 
Sewage treatment 
Disposal of waste 
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Table 6: Social indicators of the IBGE 

SOCIAL 
Theme Indicators 

Population 
The population growth rate 
Fertility rate 
Dependency ratio 

Work and income 

Gini index of income distribution 
Unemployment rate 
Household income per capita 
Average monthly income 
Women in formal Jobs 

Health 

Life Expectancy at Birth 
Mortality Rate child 
Total malnutrition prevalence 
A imunização contra doenças infantis infecciosas 
Provision of basic health services 
Diseases related to inadequate sanitation 
AIDS incidence rate 

Education 
School attendance rate 
Literacy rate 
Schooling rate of the adult population 

Housing Housing Conditions 

Security Mortality rate for homicides 
Mortality rate from traffic accidents 

Table 7: Economic Indicators of the IBGE 

ECONOMIC 
Theme Indicators 

Economic Structure 

Gross Domestic Product (GDP) per capita 
Investment Share in GDP 
Balance of Trade 
Indebtedness. 

Consumption 
and 

Production 
Patterns 

Annual Energy Consumption per Capita 
Intensity of Energy Use 
Share of Consumption of Renewable Energy Resources 
Mineral consumption per capita 
Lifetime of oil and natural gas reserves 
Recycling 
Garbage collection 
Radioactive waste: generation and storage 
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Table 8: Institutional indicators of the IBGE 

INSTITUTIONAL 
Theme Indicators 

Institutional 
Framework 

Implementation of Ratified Global Agreements 
Municipal Environmental Councils. 
Committees of Watershed 
Civil society organizations 

Institutional 
Capacity 

Spending on Research and Development - R&D 
Access to telephone services 
Internet access 
Local Agenda 21 
Inter joints of municipalities 

After analyzing the indicators of Tables (5, 6, 7, and 8) can state the possibility of use these 
indicators to assess the commitment of nuclear research centers in relation to sustainability. 
However, it turns out that the presented indicators are more appropriate to analyze the 
situation of one country in relative to another. 

2.6  International Atomic Energy Agency – IAEA 

The IAEA has published some documents related to indicators they are: Safety indicators in 
different time frame for the safety assessment of underground radioactive waste repositories 
(1994); Safety Indicators for the safety assessment of radioactive waste disposal (2003); 
Energy indicators for sustainable development: guidelines and methodologies (2005) e 
Energy indicators for sustainable development: country Studies on Brazil, Cuba, Lithuania, 
Mexico, Russian Federation, Slovakia and Thailand (2007). 

In this article we highlight only the last two publications of IAEA, because they are 
publications about sustainable development indicators, which is the focus of this work. 

The document "Energy Development Indicators for sustainable: Guide Lines and 
Methodologies" was the result of an international initiative to define a set of Energy 
Indicators for Sustainable Development (IISD) and corresponding methodologies and 
guidelines. The successful completion of this work is the result of an intensive effort that the 
IAEA to cooperation with the Department of Economic and Social Affairs (DESA) based in 
the United States, the International Energy Agency (IEA) based in Paris, and the European 
Environment Agency (EEA) based in Copenhagen. The objective of this effort was to provide 
users with a consensus by experts in definitions, guidelines and methodologies for developing 
indicators that take into account the sustainability and use around the world of a single set of 
energy indicators (IAEA, 2005). 

This energy indicators for sustainable development guide was a response to the search for 
new metrics. With a structure similar to that proposed by CDS, the indicators are a total of 30 
and, are classified into three dimensions (social, economic and environmental). And each 
dimension is divided into themes (in this case 7) and 19 sub-themes, presenting numerous 
interconnections with each other. Energy indicators for sustainable development listed in the 
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study were grouped into three major groups - Social, Economic and Environmental and are 
divided by themes and sub-themes, as shown in table 9, 10 and 11. The Table 9 shows the 
environmental indicators, the Table 10 the social indicators and the Table 12 economic 
indicators. 

Table 9: Environmental indicators of the IAEA 

ENVIRONMENTAL 
Theme Sub-theme Energy Indicators 

Atmosphere 
Climate Change GHG emissions from energy production 

and use per capita and per unit of GDP 

Air Quality Ambient concentrations of air pollutants in 
urban areas  

Water Water Quality 
Contaminant discharges in liquid effluents 
from energy systems including oil 
discharges 

Land 

Soil Quality Soil area where acidification exceeds 
critical load 

Forest Rate of deforestation attributed to energy 
use 

Solid Waste Generation 
and 

Management 

Ratio of solid waste generation to units of 
energy 
produced; Ratio of solid waste properly 
disposed of to total generated solid waste; 
Ratio of solid  
radioactive waste to units of energy 
produced and Ratio of solid radioactive 
waste awaiting disposal to total generated 
solid radioactive waste 

 

Table 10: Social indicators of the IAEA 

SOCIAL 
Theme Sub-theme Energy Indicator 

Equity 

Accessibility 
Share of households (or population) without 
lectricity or commercial energy, or heavily 
dependent on non-commercial energy 

Affordability Share of household income spent on fuel and 
electricity 

Disparities Household energy use for each income group 
and corresponding fuel mix 

Health Safety 
Accident fatalities per energy produced by fuel 
chain 



INAC 2015, São Paulo, SP, Brazil. 
 

Table 11: Economic indicators of the IAEA 

ECONOMIC 
Theme Sub-theme Energy Indicators 

Use and 
Production 

Patterns 

Overall Use Energy use per capita 
Overall 

Productivity Energy use per unit of GDP 

Supply 
Efficiency 

Efficiency of energy conversion and 
distribution 

Production 
Reserves-to production ratio (Proven 
recoverable reserves) and Reserves-to 
production ratio (Total estimated resources) 

End Use 

Industrial energy intensities; Agricultural 
energy 
intensities; Service/commercial energy 
intensities; Household energy intensities 
and Transport energy 
intensities 

Diversification 
(Fuel Mix) 

Fuel shares in energy and electricity; Non-
carbon 
energy share in energy and electricity and 
Renewable 
energy share in energy and electricity 

Health Prices End-use energy prices by fuel and by sector 

Security Imports Net energy import dependency 
Strategic Fuel Stocks Stocks of corresponding fuel consumption 

 

The application of power indicator, especially for its quantification, permit systematic 
monitoring of progress in implementation of the goals related to energy. This publication 
presents practical examples of how these indicators are developed at national level, as they 
can be used to assess national energy systems and how they can help analyze the 
effectiveness of completed or planned policies. However, these indicators are appropriate to 
assess the sustainability oriented project for electricity generation, for example, in a nuclear 
power plant. And this is not the case of the a research nuclear centers. Thus, most of the 
IAEA indicators not serve to measure the sustainability of nuclear research centers, since this 
type of project has very peculiar characteristic in relation to nuclear power plant ones. 

3. CONCLUSIONS 

The great complexity of the sustainability issue and its interrelation with different areas of 
human knowledge, is quite a challenge for your understanding. Thus, helping agents that 
make public policy or even institutions that take action to help the way development of 
sustainable is a big challenge, especially regarding the to "measurement" of the development. 

Studies have shown the necessity the of use indicators that portray the "sustainability 
situation in a simple manner", that defines the very idea, despite the complexity of men 
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interrelationships with nature. It is important that the development of indicators contribute to 
a better understanding of what actually is sustainable development, taking into account global 
changes. 

By analyzing the OECD indicators; CDS; IBGE and you can see that some indicators, 
specifically the economic and institutional dimensions, can be adapted to nuclear area. 
However, the majority has no applicability in institutions of this type. In analyzing the 
indicators proposed by these institutions it can be seen that their indicators are aimed at 
measuring the sustainable development of the country, not of an institution or company. 

Regarding IAEA indicators, they are focused on applications in nuclear power plants, 
because they are energy indicators, and are not easily applicable to other types of nuclear 
facilities, primarily in research centers. If we compare these indicators with others cited in 
this paper, it can be seen that IAEA indicators are ones that can be applied to a nuclear 
research centers, which is expected, as they are indicators focused on nuclear energy, 
specifically for nuclear power plants. However, there are still not ideas to measure 
sustainability of nuclear research centers. 

From the foregoing, it perceives the importance of building sustainability indicators 
appropriate for nuclear research centers in Brazil, since in the literature, this issue lies 
primarily in the conceptual plan. Therefore, it is developed such indicators appropriate to 
nuclear research centers in Brazil, using the methodology found in the literature. One of the 
methodological procedures adopted in the work that It has been developed consists of 
obtaining expert opinions in areas related to sustainable development indicators and to the 
application of nuclear techniques. The main tool used in the study is the Delphi method - a 
process based on an expert panel, which allows the discussion of issue or the preparation of 
proposals, by contributions from several people.  

The indicators that have been development include the dimensions (environmental, social, 
cultural, economic and institutional) of a nuclear research center. This work it is necessary to: 

• To proposition and preparation of environmental management programs, monitoring 
water and air quality, environmental radiation monitoring, environmental education, 
and social communication and risk, among others. 

• To provide tools for measuring sustainability research centers in the nuclear area in 
operation and under construction in Brazil. 
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