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ABSTRACT  

Over the years, the search for better conditions to meet the needs of man, which in 

turn are unlimited needs, becomes the object of many studies and conceptual 

definitions among nations, generating potential imbalances between them, in their 

factors, including in the environment. In order to measure the impacts on the various 

variables linked to the growth and development of society, indicators such as the 

Human Development Index (HDI) and the Environmental Sustainability Index (ISA) 

have appeared. The general objective of this work was to identify the main methods 

used to measure the sustainable development of nations. To achieve this objective, 

the methodological procedure consisted of bibliographic research and literature 

review. As a general result, increasing concern can be identified in measuring the 

interaction of the economy, society and the environment in order to measure the 

sustainable development (SD) of countries. This concern increased generates the 

search for indicators that reflect the interactions between the three dimensions, 

promoting the creation of several methods that seek measures DS nations. However, 

we note the use of a greater proportion of six methods for this purpose. 

 

Key Words: Social and environmental indicators; sustainable development; 

environmental economics.  

 
 

1. INTRODUCTION  

 

The difficulty in finding a model for the standardization of world economic growth has 

generated huge imbalances among nations. With the rise of capitalism, the differences 

of economic order between countries became more and more accentuated. To 

express this disparity, the terms developed, underdeveloped and emerging countries 

were created. This sort of classification mechanism has, in a way, increased the 

differences between countries, by increasing competition among its companies, and 

increasing efforts to improve its economic conditions which, together with other 
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variables such as density expanding the frontiers of productive exploitation so as not 

to act in a sustainable way. 

According to data from the United Nations (UN), until the year 1999 the human 

population rose from six billion. RICKLEFS (2010) notes that human population growth 

over the last 10,000 years since the advent of agriculture has been one of the most 

significant ecological developments in earth history. 

Therefore, LÓPEZ et al. (2006) states that over the last few decades economic growth 

in developing countries has been, with rare exceptions, slow. Social equity has not 

improved or worsened, environmental degradation in many places has been significant 

and in many countries, was not sustainable. 

DEMETRIO et al. (2009) argues that the current model of economic growth has 

generated huge imbalances; if, on the one hand, one can enjoy the technology and 

facilities of modern life, on the other hand, environmental degradation and pollution 

have increased. 

BELLEN (2006) corroborates that the threats to the system, according to BOSSEL 

(1999), are due to some factors such as the dynamics of technology, economy and 

population. To act in a sustainable way means to be attentive to the future, something 

that man has not taken much into account throughout his history. LIRA et al. (2008) 

describes that throughout its existence, man has always used the natural resources of 

the planet and generated residues with little or no concern, since the resources were 

abundant and the nature passively accepted the made evictions. 

However, concern for the environment has gained momentum in recent years. In 1972, 

which is possibly the starting point of the moment for reflection with the environment, 

the United Nations (UN) created the United Nations Environment Program (UNEP) in 

an effort to raise the environmental variable to the debate on economic growth and the 

development of countries. 

REIS et al. (2012) reports that historically, the global discussion of the sustainable 

development model began in the 1970s and continues to this day, in an increasingly 

broad and participatory scenario, catalyzed by the globalization process that alone is 

already a challenge to the sustainable development. 

SACHS (2009) supplements the awakening to the study of the environment related to 

other areas of science, saying that the 1972 United Nations Conference on the Human 

Environment, held in Stockholm, international agenda. In terms of 
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sustainability, BERGH (2006) says that the notions of sustainable development and 

sustainability are interpreted in several ways. 

However, there is a consensus in the UN definition of the BRUNDLAND report (1987), 

which sets out the definition that "sustainable development is one that meets the needs 

of the present generation without compromising the ability of future generations to 

meet their needs and aspirations ". 

Contributing to the vision of sustainability described by the United Nations, SACHS 

(2009) describes sustainable development as one that obeys the dual ethical 

imperative of solidarity with present and future generations, and requires the 

specification of criteria of social, environmental and sustainability economic 

development. 

MONTIBELLER-FILHO (2008) points out that sustainable development has a basic 

proposition of economic efficiency, associated with social and environmental 

effectiveness, which means improving the quality of life of the present populations 

without compromising the possibilities of the next generations and constitutes a pattern 

sought by the majority of nations today. 

Thus, we can understand that the progress of cities has an interrelationship with the 

environment, thus impacting on the quality of life of its populations, including future 

ones, aiming at a connection between quality of life and environmental 

quality. Consolidating this understanding, KRAJNC et al. (2005) states that 

sustainable development is the concept that plays an important role in the business 

and industry world of the 21st century. 

However, it is necessary to use mechanisms that promote the systematized monitoring 

of the quest for sustainability. To this end, countries and global support bodies such as 

the UN have resorted to a series of indicators in order to be able to measure the level 

of sustainability of a given region over a given period of time. 

In several countries there are experiences of the use of instruments that aim at 

measuring the level of sustainability. LIRA et al. (2008) complements that several 

studies were carried out with the purpose of evaluating sustainability, among them we 

can mention: OECD (1998); DPCSD (1999); HARDI (1999), IBGE (2002). 

VASCONCE LOS et al. (201 1 ) states that it is only from the 1990s onwards that we 

have, in Brazil, a form of participatory planning, which has enabled the search for 

sustainable development in Brazil as well. 
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Brazil, according to IBGE (2002), started to build sustainable development indicators 

as early as the 2000s with the objective of implementing the ideas and practices 

emanating from the United Nations Conference on Environment and Development in 

1992 and has since published four editions (2004, 2008, 2010 and 2015) of indicators 

of sustainable development of the national territory. 

Being the yes, this article aims to conduct a literature study on key development 

indicators used in order to measure the level of sustainability, environmental, economic 

and social context, nations and regionally. The relevance of this work is to systematize 

the main initiatives to measure sustainable development in order to contribute to the 

dissemination of these mechanisms and subsequent formulation of public policies. 

 

2. METHOD  

The approach of the research is exploratory descriptive character wich itativ to whose 

method is the bibliographic revision. The qualitative method was used in order to 

analyze, after the bibliographic research phase, the existence of overlapping or not of 

the researched methods and some practical experience of application of the same, 

i.e., if the sustainable development index method already had and it was not only in 

the theoretical field. The time period of the research was defined between the years 

2000 and 2016, since the end of the 1990s is that the indicators of sustainable 

development have gone to a better systematization (OEC D, 2000). 

The bibliographic research was carried out in two stages: the first consisted in 

surveying the electronic research bases of journals and articles, Scielo, JsTor, Ecology 

and and society and Elsevier by looking for papers that demonstrate the purpose of 

measuring sustainable development, and the second stage, the reading of works 

identified by the criterion of presenting the method of sustainable development 

indicator in some reality. Consultations were also made on the UN portal and its 

programs, as well as the World Bank to complement the research. The keywords used 

were: indicator of sustainable development, considering the language in Portuguese 

and English. 
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3. RESULTS AND DISCUSSION 

 

Although there is a long experience of using indicators as a support tool in the various 

decision-making processes, only recently have efforts been made in the construction 

and application of sustainable development indicators (MALHEIROS et al. , 2012). 

In addition, VEIGA (2010) states that the scientific debate on sustainability indicators 

was triggered almost 40 years ago by work that remains widely seen as "seminal", the 

chapter " Is growth obsolete?", Published in 1972 by William D. Nordhaus and James 

Tobin, in the fifth volume of Economic Research: Retrospect and Prospect of 

the National Bureau of Economic Research (NBER), United States. 

This movement has deepened since the 1990s, with the consolidation of the term 

sustainable development, the signing of the Global Agenda 21 as well as the greater 

involvement of key institutions such as the UN, World Bank, Economic Commission for 

Latin America and the Caribbean (Cepal) (MALHEIROS et al . , 2012). 

BRAGA et al. (2004) describes that the attempt to construct environmental and 

sustainability indicators derives from three main strands: the first one biocentric, with 

biological, physical and chemical indicators; the second is economic, with monetary 

measurement of natural capital and the use of natural resources; the third strand aims 

to build indicators of sustainability and environmental quality, combining economic 

aspects and quality of human life. 

In the view of the Organization for Economic Co-operation and Development (OECD) 

(2000), much progress was made in the 1990s in the use of indicators and 

measurement techniques based on sound analytical knowledge. Over the last ten 

years, indicators have gained importance and have been used for a wide range of 

effects. 

Thus, the sustainability indicators guide reinforces this perception by saying that the 

1992 Earth Summit recognized the important role that indicators can play in helping 

countries make informed decisions on sustainable development under the UN (2001). 

BELLEN (2005) points out that the most important and accepted instruments for the 

evaluation of sustainability among researchers are: Barometer of Sustainability, 

Human Development Index, PER model and its variants, 

Footprint Sustainability Panel and the Sustainable Development Index. Thus, the 

concepts guiding these six models of sustainable development indices will be 

presented in a succinct way. 
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3 .1 PRESSURE- STATE - RESPONSE METHOD 

This model was developed by the OECD and is based on the concept of causality: 

human activities exert pressure on the environment by changing the quality and 

quantity of natural resources, that is, by changing their state. Society responds to these 

changes through environmental, economic or sectoral policies (LIRA et al., 2008). 

According to ROLDAN et al. (2002), the Pressure - State - Response model is based 

on a holistic logic and a framework of relations of action and response between the 

economy, society and the environment, and is able to answer the following questions: 

What are the impacts environmental conditions? What is the current state of the 

environment? What is being done to mitigate and solve economic, environmental and 

social problems? 

The objectives of the OECD's work are to track environmental progress by monitoring 

the environment and its changes; integration between environmental concerns and 

public policies; integration between environmental concerns and economic policy 

(BELLEN, 2005). 

Based on an effort to improve this model, the UN Department of Political Coordination 

and Sustainable Development (DPCSD) have adopted a different model proposal that 

is based on the use of State - Response Motive Force. 

The term driving force in the DPCSD's view would be more appropriate to bring 

together economic, social and institutional indicators (LIRA, 2008). 

In the Pressure - State - Response system, the pressure item was replaced by driving 

force so that it is possible to incorporate the social, economic and institutional aspects 

of sustainable development, says BELLEN (2005). The OECD used the pressure 

- state - response model in 1994, the UN used the force motive - state - response 

model in 1996 and the European Environmental Agency (EEA) used force - force - 

pressure - state - impact and response in 1996 (MALHEIROS et al., 2008) 

 

3 .2 METHOD OF ASSESSMENT OF THE WELFARE OF THE NATIONS 

The The World Conservation Union (IUCN) has developed a new sustainable 

development indicator method that uses a tool called the Sustainability Barometer that 

assesses environmental and human conditions and progress towards sustainable 

development from the concept that sustainable development is a combination of good 

being with the ecosystem (SIENA, 2008). 

MALHEIROS et al. (2012) argues that the evaluation of the state of the environment 

ends up involving a significant amount of aspects of the system that must be integrated 
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to generate more precise answers, thus being transformed into a unit and thus, instead 

of using monetarized indexes, uses performance scales with the aim of combining 

different indicators by measuring the performance scales complements. 

PARRIS (2003) reports that the Welfare Index is characterized by being a composite 

of 88 indicators that is aggregated into two sub indexes, human well-being and the 

well-being of the ecosystem. 

The barometer method uses an innovative process to combine data and enables a 

more specific approximation of progress measurement and, through the sustainability 

barometer, provides a visual picture of the current state of development (SIENA, 2008). 

HARDI et al. (1997) states that this method allows the public to determine the level of 

sustainability that is intended to be achieved and that to measure progress towards 

sustainability, the values of ecosystem well - being and human well - being must be 

calculated. In this way, the ecosystem well-being index is a function of indicators of 

land, water, air, biodiversity and use of resources; in turn, the index of human well-

being, is a function of people's health, education, unemployment, poverty, human 

actions and others. 

  

   

3 .3 ECOLOGICAL FOOTPRINT METHOD 

This indicator model has been promoted by the Global Footprint Network, 

by Redefining Progress and the WWF and has as main characteristic to show how 

much of the regenerative capacity of the biosphere is being used in human activities, 

says VEIGA (2010). 

MALHEIROS et al. (2012) adds that the Ecological Footprint was conceived in 1990 

and relates to the ecological space needed to sustain a given system or unit and that 

simply measures the flows of matter and energy that enter and leave an economic 

system and converts these flows into a corresponding area of land or water to support 

this system. 

In this way, MOFFATT (2006) describes that the concept of ecological impact can be 

defined as the total area required sustaining, in an indefinite period of time, a given 

population in the current standard of living and, on average, the per 

capita consumption rate capita. 

BELLEN (2005) contends that this technique is considered by many to be both 

analytical and educative, that are, and it not only analyzes the sustainability of human 

activities but also contributes to the construction of public thought about environmental 

problems and assists in making decision. 
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The way it is calculated is supported by the idea that for each item of matter or energy 

consumed by society there is a certain area of land, which may be in one or more 

ecosystems, which is necessary to supply the flow of these resources and absorb their 

waste (BELLEN, 2005). 

VENETOULIS et al. (2004) concludes that the methodology of this instrument 

accounts for the flow of matter and energy that enters and leaves an economic system 

and, this flow, is converted into an area of land or water necessary to support such a 

system. 

HARDI et al. (1997) reports that the Ecological Footprint method is a function of the 

population and materials of consumption per capita and that such model presumes all 

types of energy, material consumption and waste discharge that require the absorption 

of a finite area of land and Water. Equation (1) illustrates the Ecological Footprint 

model (HARDI et al ., 1997). 

  
Footprint model = N⦋ef=∑(aai)=∑ (ci/pi)⦌                   (1) 

   

Where: ef = footprint per capita; aai = appropriate land for each asset acquired; ci = 

average consumption of each good; pi = average productivity of each good. 

In this way, the Ecological Footprint can be considered as the sum of land or water 

appropriate for each asset, calculated in turn dividing the average consumption by 

productivity. The Ecological Footprint of a population, therefore, can be obtained by 

multiplying the footprint per capita by the size of the population ends 

HARDI et al. (1997). 

  

3 .4 HUMAN DEVELOPMENT INDEX METHOD 

BELLEN (2005) describes that there are numerous indicators related to the social 

dimension of sustainable development, one of the most important being the Human 

Development Index (HDI).According to UNDP, HDI was created in 1990 from the 

perspective that people are the true "wealth of nations", creating an alternative to 

purely economic assessments of national progress, such as Gross Domestic Product 

(GDP) growth. 

The HDI measures the level of human development in countries using indicators of 

education (literacy and enrollment), longevity (life expectancy at birth) and income ( per 

capita GDP ) as indicators. The index ranges from zero (no human development) to 

one (total human development). Countries with HDI up to .499 have low human 

development, countries with indices between 0.500 and 0.799 are considered medium 
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human development and countries with HDI above 0.800 have high human 

development. 

HARDI et al. (1997) comments that the three components of the HDI are given equal 

weight because we assume that both are equally important for human 

development. The index is calculated on a national scale, but can also be adjusted to 

meet sub-national scales. 

  

3 .5 SUSTAINABILITY PANEL METHOD 

 

Initially developed by the Consultive Groupon Development Indicators, group 

coordinated by International Institute for Sustainable Development (IISD), is a visual 

fixation tool to facilitate the understanding of decision makers and the general 

population that uses the image of a panel demonstrating economic, social, 

environmental and institutional performance (MALHEIROS et al ., 2012). 

MARTINS (2006) states that the Sustainability Panel uses four dimensions (ecological, 

social, economic and institutional) and through software provides a score ranging 

from 1 to 1,000 points, with 1 being the worst case and 1,000 being the best case . 

Sustainable development is seen as a co-evolutionary process of interaction between 

systems and a common environment where each system follows its own path of self-

organization in response to the challenges of its particular environment.   The complex 

network of systems that interact can be broken down into a network of individual 

systems, each affecting their own destiny, and another system.   The indicators need 

to be found in order to describe the performance of the individual system and its 

contribution to the performance of the other system (BOSSEL, 1999). 

Therefore, LIRA (2008) states that from the grouping of indicators within each of the 

groups, it is provided the index relative to each dimension. It is mentioned that this 

method has the calculation of the IDS of 230 countries and some regions of the world, 

in different periods of time, being considered by the UN the main indicator of 

sustainability performance. 

  

 

 

3 .6 SUSTAINABLE DEVELOPMENT INDEX METHOD 

In 1995, the United Nations Commission on Sustainable Development (CDSONU) 

approved the creation of the Program of Work on Sustainable Development Indicators 

and, through a coordinated effort by the UN itself, developed a project to create 

Sustainable Development Indicators UN, 2001). 
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VEIGA (2012) says that in the year following 1995, CDSONU published the document 

"Indicators of Sustainable Development: milestone and methodologies", a material that 

is popularly known as the Blue Book and contains a set of 134 indicators. 

The results presented after the program implementation phase, based on the Pressure 

- State - Response (PER) method for the creation of the indicators, underwent a new re 

- organization due to the fact that some countries presented difficulties in indicators 

established by the UN with its development strategies. 

The UN (2001) describes that using the methodology sheets or sheets of the 134 

indicators were developed by the leadership of this with the following information: a) 

Basic information on the indicator, including its definition and unit of measure. In 

Agenda 21, a chapter is available listing the types of indicators; b) Purpose and utility 

of the indicator or its relevance; c) International conventions, if the indicator has a 

global role; (d) the conceptual bases and methodologies associated with the indicator, 

including the basic definitions, measurement methods, and a summary of their 

alternative limitations and definitions; e) Availability of data to illustrate the importance 

of regular choice of data; f) Announcement of the agency (ies) involved in the 

preparation of the methodology sheets; eg) Other information (eg contact points, other 

references and readings). 

Intending to adapt the methodology, the CDSONU identified the main observations in 

the national reports that included the insertion of new areas identified as priority for the 

countries involved in the test and the elimination of issues that were not reported by 

the countries (BOURSCHEIDT, 2011). 

Thus, the CDSONU researchers reduced the number of indicators to a total of 57, 

divided into 15 themes and 38 sub-themes, which were presented in the second edition 

of the Blue Book (UN 2001). 

BOURSCHEIDT (2011) contends that the CDS indicator model ended up guiding the 

elaboration of IDS in some countries according to Global Agenda 21 and among 

these countries is Brazil, which, through the Brazilian Institute of Geography and 

Statistics (IBGE), began the dissemination of IDS Reports from 2002, launching of new 

editions in 2004, 2008, 2010, 2012 and 2015. 

In the Brazilian case, IBGE edited the first edition of IDS from the CDSONU files based 

on 50 indicators organized in four dimensions: social, environmental, economic and 

institutional, covering topics such as health, education, equity, biodiversity, 

consumption, structure among others, IBGE (2002) points out. It is also worth 

mentioning the existence of the construction of indices of local or municipal sustainable 

development. 
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On this, MARTINS and CÂNDIDO (2008) developed a method that is capable of 

measuring the degree of sustainability in the municipalities, based on indicators of the 

respective localities and, from this, build Municipal Sustainable Development Indexes 

(IDSM). 

VASCONCE LOS et al. (2011) also cites the Sustainable Local Development Index 

(IDLS) developed by SILVA (2008) as an example of a local sustainability 

measurement initiative. Although they play a leading role in the quest for sustainable 

development, the various methods of sustainable development indicators present 

some limitations. 

Thus, BELLEN (2005) cites some limitations: i) the availability of data is irregular 

between different programs and institutions; ii ) direct comparison can not be made 

because the dimensions and aggregations are different; iii) there are limitations on 

financial, time and human resources for the measurement of sustainability assessment 

projects. 

VEIGA (2006) comments that because the development has a multidimensional 

character, there are limitations in the exercises that seek to summarize and measure 

theoretical indicators, making them have only symbolic and communicative value. 

On the other hand, MEADOWS (1998) informs that when defining indicators, some 

errors can occur, such as aggregation of data, measurement of what is possible 

instead of what is important, support in false assumptions, overconfidence and 

incompleteness. 

JESINGHAUS (1999) complements saying that the main difficulty when we have 

projects that seek to make evaluations is the interpretation of the results and not just 

how to measure. 

In order to address some of these limitations, BOSSEL (1999) proposes some 

guidelines for obtaining an acceptable sustainable development indicator, which are: 

i) applicable to guide public policy formulations; ii )have the capacity to represent 

important aspects and have a correlation with each other; iii) be able to offer alternative 

paths to the pursuit of sustainability. 

It is also worth noting that a growing number of countries are implementing in their 

respective national social accounting systems the integrated economic and 

environmental accounting manual of the United Nations, thus seeking to integrate the 

process of measuring the level of economic and environmental (UN, 2003). 
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4. CONCLUSION 

 

With the advance of endogenous factors on the environment and, with society and 

economy having a direct interdependence with the environment, there is a growing 

concern with the environment and natural resources. 

The use of several initiatives is registered with the purpose of measuring the impact or 

how the relationship is based on the interaction between economy , environment and 

society. The United Nations, for example, has sought to develop studies and actions 

to contribute to the formulation of public policies aiming to measure sustainable 

development. 

Although there is a strong interest on the part of society in measuring sustainable 

development, there are several difficulties in achieving a uniform measurement 

process since the definition of sustainable development presupposes that a given 

nation has had economic growth and this in turn, occurs through the use and 

exploitation of natural resources, causing a trade off between the economy and the 

environment. 

In order to overcome this difficulty, it is possible to observe the development of several 

methods for the measurement of sustainable development among countries. However, 

there are six methods being employed in greater emphasis, even though they have 

some modification in function of adaptation to the local reality. Methods of Sustainable 

Development Index, method Sustainability Panel, method Human Development 

Index, method Footprint, method Assessment Welfare of Nations and method 

Pressure - State - Response represent the best efforts in order to measure sustainable 

development used by nations and institutions such as the UN and OECD. 

In this way, it is concluded that there has been growing concern in analyzing the 

impacts of the interaction between economy, society and the environment and how 

this relationship promotes the development of a nation. In this sense, several methods 

have been developed to measure the level of this relationship; however, there is 

homogeneity in the indicators of sustainable development in six methods. 
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