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This article presents the relevance of Ecological
Footprint, Dashboard of Sustainability, Barometer of
Sustainability e PSR - Pressure, State, Response under the
viewpoint of the sustainability dimensions. We developed a field
research in which we identified the perception of experts related
to the relevance of sustainability measurement instruments for
Environmental, Economic and Social dimensions. The results
showed similar agreements of the experts with those identified in
the literature. The Dashboard of Sustainability and the Pressure,
State, Response were considered as high relevance for all
dimensions. This result confirms the efficiency of these
instruments to show that the dimensions of sustainability do
interact during the evaluation of sustainability of a system. The
environmental Footprint was considered of high relevance for the
Environmental dimension and of low relevance for the other
dimensions. The Barometer of Sustainability was considered of
high relevance for Environmental and Social dimensions and of
moderate relevance for the Economic dimension. The four
Instruments for measurement of Sustainability contributed for
environment preservation, and sustainability, therefore
contributing also for managers and society.

Sustainability, a repeatedly discussed concept, has caused the
need to think about new developing models for reusing natural
resources, which we knew that are finite, to discuss the
technological development in the last decades [3].

Index

Several models of sustainability measurement were developed
to identify specific characteristics of applicability [6].
Normally, they enable the development of environmental
indicators that represent a set of data, information and
knowledge about a certain environmental phenomenon. Being
able to express and communicate in a simple and objective
manner is the essential characteristic and the meaning of the
referred phenomenon, furthermore providing an assessment of
the environmental reality and its changing trends [7].

Abstract--

Term-Ecological Footprint; Dashboard of
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1. INTRODUCTION
Environmental problems due to consumption patterns greater
than the renewal capacity of the planet has led the
sustainability issue to be repeatedly discussed on the agenda of
the nations.
The attention of the issue of sustainability has grown more and
more every day in society. Several Conferences and
agreements have been signed by country‟ representatives, so
that they have decided to reach goals and objectives aimed at
improving sustainable development. The most discussed issue
on the subject of sustainable development nowadays is
sustainable environment. A very great issue bohth from
technical as well theoric viewpoints related to economic,
social and environmental dimensions [2].
Environmental damage caused by developing models have
been perceived by scientists. Anthropogenic interferences in
agriculture, industry, urbanization aimed at improving
mankind conditions in the planet have affected biomes and
turning important biodiversity areas into several economic
application regions [2]. Therefore, we must face the impacts
caused by antropic opressions over the environment.

The search for balance on the economic growth and natural
maintained resources has strenghtened the importance of
sustained development [4].
The question of evaluating
sustainability
is to use
instruments that clear up the complexity of development
showing the meaning of the system components. It is relevant
that the developing models benefit a large amount of the
population, therefore improving the social and environmental
development in the region [5].
Within this context, the measurement of a regions‟
sustainability has been a recurring theme in discussions about
the environment, being it usually related to obtaining
measurements by monitoring the current situation, aiming the
achievement of pre-established sustainability goals, and more
notably those related to the conservation of the environment.

This article studies the relevance of Ecological Footprint,
Dashboard of Sustainability, Barometer of Sustainability and
Pressure, State, Response – PSR, through the viewpoint of the
sustainability dimensions.
The sustainability measurement instruments (SMI) were
selected according to their citations in the literature as
important instruments for the measurement of sustainability.
Ecological Footprint : Its purpose is to represent the
ecological space needed to sustain a distinct system [8][9].
This instrument accounts the entrance and exit of matter and
energy inside an economic system, translating them into an
equivalent area of productive land or water [10][11].
Therefore, considering the energy, natural resources and waste
absorption capacity or system waste, the EFM calculates the
indicator of the environmental impact, which is the area that
will be needed to sustain the system [8][12]. “The Ecological
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Footprint concept provides an intuitive framework for
understanding the ecological bottom-line of sustainability”
[13]
Dashboard of Sustainability: The Dashboard of
Sustainability aims to assess the sustainability of a system in
terms of economic, environmental, social and institutional
dimension [14]. It uses a graphic interface similar to a car
dashboard, with four dials representing the referred
dimensions in an interrelated manner [14] [15].
Barometer of Sustainability: This tool is used with the main
intention of evaluating the sustainability of a particular region
[16]. The Barometer shows its results through an index
generated by a combination of indicators [11]. The indices are
presented using a graphical interface that synthesizes the
results and facilitates the understanding. It works with human
and environmental subsystems, on which are calculated the
"Ecological Well-being Index" and the "Human Well-being
Index".
Pressure, State, Response: It is based on the principle that
activities exert pressure on the environment, changing its
status by altering the quality and quantity of natural resources
[4][17]. Subsequently, society answers through environmental,
economic or sectorial policies. Thereby, PER gathers
indicators on the following categories [7] [18]: a) Pressure: the
environmental pressure index represents the pressure that
human activities put on the local environment; b) State: the
indicators of State - or environmental condition - express the
quality of the environment as well as the amount and quality
of the natural resources through quantitative and qualitative
information; c) Response: the analysis of Response is
composed by indicators that point the extension and intensity
of society‟s individual and collective reactions regarding the
modification of environmental conditions.

2. MATERIALS AND METHODS
The field research was done to identify the experts perception
of the importance of measuring instruments for sustainability
of environmental, economic and social dimensions.
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the relevance degree, according to a Likert scale of five points
- ranging from Very low relevance to Very high relevance:
Question: Indicate the degree of instrument relevance for
assessing the sustainability dimensions using the following
scale:
[5] Very high relevance, [4] High relevance, [3] Average
relevance, [2] Low relevance, [1] Very low relevance
PER

Dimensions

Ecological Dashboard of Pressure,
State,
Footprint Sustainability Response

5 4 3 2 1 5 4 3 2 1 5 4 3 2 1 5 4 3 2 1

Environmental
Social
Economic
A questionaire was sent to 420 Brazilian experts and
researchers working on private or government institutions and
49 of them did accepted to take part on the research. A pretest
was conducted with two experts in order to identify possible
doubts.
In order to verificate the questionnaire's internal consistency,
the Cronbach's alpha coefficient was used for the questions
about the sustainability guidelines.
The application used to analyze and visualize Likert type
items was the "R", a free environment software for statistical
computing and graphics through R Likert Package [19], which
makes parametric tests in Likert scale [20][21][22][23][24],
using principles set out by Speerschneider and Bryer [19] and
Wakita et al [25]

3. RESULTS AND DISCUSSION
Table I presents the values of Cronbach‟s Alpha referring to
the relevance of the instrument results for the economic, social
and environmental dimensions.
As we can see on Table I Cronbach‟s Alpha values for the
Environmental dimension and for the Economic dimension,
are adequate results, since they are equal or higher than 0.7.

The data collection instrument was a questionnaire containing
the following question, in which experts to each one of the
sustainability measurement instrument, respondents expressed
Table I
Cronbach‟s Alpha referring to the relevance of SMI for the
economic, social and environmental dimensions

Itens

Cronbach´s Alpha

Environmental dimension

0,8

Social dimension

0,5

Economic dimension

0,7

As for the Social dimension the Cronbach‟s Alpha value was
low. This fact is due to the variation of the Ecological
Footprint data. If these data were removed, the value of

Cronbach‟s Alpha would reach 0.77. It means that there was
no consensus among those who answered the questionnaire for
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the relevance of the results for the use of SMI for the Social
dimension of sustainability.
Table II and Figure 1 present the results referring to the
environmental social and economic dimensions. In figure 1 the
values to the left side of the bars represent the low relevance
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(very low relevance and low relevance of percentages). The
values the to the right side of the bars represent the high
relevance (Addition of very high relevance and high
relevance). In the center of the bars we see the values referring
to the average relevance.

Table II
Relevance of SMI under the viewpoint of the sustainability dimensions

Item

Barometer of Sustainability

Dashboard of Sustainability

Ecological Footprint

Pressure, State, Response

Dimensions of
sustainability

Relevance degree
Low
Medium
High
(%)
(%)
(%)

Environmental

2

33

65

Economic

24

49

27

Social

0

29

71

Environmental

2

33

65

Economic

0

37

63

Social

0

35

65

Environmental

4

12

84

Economic

55

35

10

Social

55

35

10

Environmental

2

31

67

Economic

0

35

65

Social

0

39

61

Fig. 1. Relevance of SMI under the viewpoint of the sustainability dimensions

Ecological Footprint was considered the most relevant value
for the Environment dimension (84%). The Barometer of

Sustainability was considered the most relevant value for the
Social dimension (71%). The Pressure, State, Response was
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considered the most relevant value for the Economic
dimension (65%).
Considering the medians for each of these instruments we see
that the Dashboard of sustainability and the Pressure, State,
Response was considered of high relevance for all dimensions.
The Ecological Footprint was considered of high relevance for
the Environmental dimension and of low relevance for other
dimensions.
The Barometer of sustainability was considered of high
relevance for Environmental and Social relevance, but of
moderate relevance for the Economic dimension.
The results referring to Dashboard of Sustainability, the
Ecological Footprint, and to Pressure, State, Response confirm
what is found in the literature. As for the Barometer of
Sustainability, it was developed for the objective of evaluating
environment and social subsystems, generating the welfare
ecological index and also the well-being index. However,
some index considered for these instruments can provide
information related to the economy and therefore some people
considered the instrument relevant for the Economic
dimension.
4. CONCLUSIONS
Estimates of the trend to consumption increase, combined with
the exhaustion of natural resources, demand more sustainable
development, as well as new instruments for accurate
measurements.
Development should consider sustainability, according to
environmental , economic and social dimensions.
In this condition, the increasing demand for information about
sustainability, has generated several studies on quantitative
and qualitative sustainability with many important
applications .
The four measurement instruments for sustainability presented
in this research have validated conditions that can contribute
for environmental
improvement and
sustainability
development.
Although the four instruments contribute to the conservation
of the environment, the limitations of its features reinforce the
difficulty of having a tool that reflects the holistic nature of
sustainability in all its breadth.
The Dashboard of Sustainability and the Pressure, State,
Response instruments were considered by the researchers
respondents to the questionnaires as high relevants for all
dimensions. Therefore we can consider the efficiency of such
instruments, to show that sustainability dimensions interact for
the evaluation of sustainability in a system.
O Ecological Footprint was considered of high relevance for
Environmental dimension and low relevance for other
dimensions. This may be considered a limitation. However,
characteristics considered by many as limitations may,
depending on the focus, be taken as potential. This is the case
of the Ecological Footprint Method, on which the fact of
having a focus only on the ecological dimension is identified
as a limitation, but on the other hand reinforces the educative
role of the instrument to present to our society the level of
pressure that it exerts on the environment.
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