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a b s t r a c t

The concerns with the spread of sustainable practices in Higher Education Institutions are growing
considerably due to the reach of these institutions in society and in local communities. This research
develops and applies a framework that takes into account the social, economic and environmental
concerns to evaluate to what extent Science and Technology Institutes are contributing to the spread of
sustainable practices. It combines the measurement system from the Global Reporting Initiative, Public
Administration Environmental Agenda and International Sustainable Campus Network guidelines. This
research therefore highlights Science and Technology Institutes as a form of participatory management
in sustainable practices that can be replicated in society and beyond campuses. From a questionnaire
using the Sustainability Evaluation International Framework applied to Science and Technology In-
stitutes, results show that the international Science and Technology Institutes selected (Massachusetts
Institute of Technology and Swiss Federal Institute of Technology Zurich) are characterized as “excellent”,
and three Brazilian institutions' performances by the same metric are evaluated as “regular”.

© 2016 Elsevier Ltd. All rights reserved.
1. Introduction

The theme of sustainable development and sustainability star-
ted through a series of international studies from the mid-
twentieth century (Louette, 2007). Currently, international and
national efforts by governments and companies around the world
are reflected by concerns over the use of natural resources.
Regarding the nexus between higher education and sustainable
development, Beynaghi et al. (2014) claim that it has been gradually
growing since 1972, creating a new trend. ‘Sustainable develop-
ment issues should be linked with stakeholders and society in-
terests, integrated with the basic functions of universities:
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education, research and university management activities’
(Katiliute and Daunoriene, 2015, p. 866).

The question of how to measure sustainability is introduced by
the discussion on how to measure development as a whole. Rather
new, the academic ability to use social indexes in general gained
“scientific body” in the middle of the 1960s (Jannuzzi, 2008).
Development, understood solely as economic growth, needed ad-
aptations that would reflect more than simply total gross domestic
product (GDP). It was therefore necessary to assess societies' social
welfare (Jannuzzi, 2008).

Since then, research departments have been created specifically
to produce systematic reports on the social situation where they
were inserted. They began to provide governments around the
world with information on where and why investments were
necessary in certain sectors, rather than others (Jannuzzi, 2008).
Van Bellen and Michael (2006) affirm that the assessment of sus-
tainability must have a measure sufficiently extensive to grasp
factors related to sustainability. “More and more often, availability
of data, i.e. obtaining the value of sustainability indicators, is not a
problem. The main difficulties relate to selection, interpretation
and the use of indicators” (Moldan et al., 2012, p. 7). Sustainability
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indicators can be used to simplify and quantify information for use
by decision-makers and the public (Cole, 2003; Chambers et al.,
2000; Rodenburg, 1995).

Van Bellen and Michael (2006) explain that the construction of
indexes that enable the measurement of sustainability must link
the temporal gaps past/present/future, always having in mind its
practical utility in decision making, when making policy decisions
and evaluating degrees of success. Olszak (2012) brings attention to
the inadequacy of attempting to measure sustainability in univer-
sities, since most of the studies only focus on the environmental
pillar while they should take into account the economic and social
pillars as well. Moldavska andWelo (2015) go further and state that
these three pillars should be addressed equally when building an
assessment tool.

The promotion of sustainability within the campus infrastruc-
ture and operational activities could serve as examples for behav-
iors and be spread to other sectors of the society (Posner and Stuart,
2013; Jenks-Jay, 2003). Moreover, Shriberg (2002) argues that one
of the shortcomings in sustainability evaluation is the lack of
assessment tools that provide mechanisms for comparing campus
efforts against other institutions or national/international averages.
Motivated by this gap in the current assessment tools, this article
aims to analyze to what extent are the Science and Technology
Institutes contributing to the spread of sustainable practices,
making a comparison between MIT, ETH-Zurich and the STIs of
southern Brazil and verifying, through an evaluation model, the
selected STIs' contributions in the social, environmental and eco-
nomic impact of their activities.

To achieve these objectives, this research combines the inter-
national guidelines from the Global Reporting Initiative (GRI), the
principles from the International Sustainable Campus Network
(ISCN), and the guidelines from the Public Administration Environ-
mental Agenda (A3P) from Brazil.

2. Literature review

It is important to understand the extent to which STIs are pro-
tagonists in the debate and in developing new institutional stan-
dards since they are considered to be microcosms of the larger
community and therefore important in demonstrating environ-
mental responsibility (Katiliute et al., 2014). According to
Alshuwaikhat and Abubakar (2008) their managers are responsible
for the impacts the activities and operations of universities have on
the environment.

Furthermore, universities are similar to small cities and there-
fore, the students can be considered as urban agents (Collins, 2010).
It is believed that these institutes are able to explore and combine
new sources of natural/material resources, driving markets, gov-
ernments and civil society to continuously improve their methods
and their everyday solutions. According to Sikka (1998, p. 45),
“science and technology are among the vital components of na-
tional economic development, providing a basis for innovation,
productivity, growth, and maintaining international industrial
competitiveness.” Additionally, “a school campus is an urban space
configuration which can provide a foundation for promoting the
sustainable development of a city; it can serve as a pioneer,
demonstrator and promoter” (Ho et al., 2014, p. 461).

In order to achieve sustainability in a higher education institu-
tion (HEI), decision makers need to minimize the negative envi-
ronmental, economic, societal, and health effects generated in the
use of their resources (Velazquez et al., 2006). One of the major
challenges is the fact that universities tend to be traditional and
resist change (Lozano et al., 2013; Ferrer-Balas et al., 2010; Elton,
2003). For this reason, incorporating sustainability in HEIs presents
itself as a challenge in educational and operational dimensions, and
it also should take into account the external community (Ferrer-
Balas et al., 2010; Cortese, 2003).

To build an evaluation framework, this research focuses on
analyzing the economic, environmental and social/institutional
aspects of selected STIs, with the purpose of highlighting the best
performances so that they can be replicated by other institutions
and society. Evaluating the various activities regarding sustain-
ability in a HEIs campus can be a simple task and is needed in order
to be a pillar of strength for achieving a sustainable environment
(Bantanur et al., 2015; Townsend and Barrett, 2015). Both univer-
sities and society benefit from improving campus sustainability
since it provide benefits to the community and to the owners of the
facilities (Faghihi et al., 2015).

When it comes to sustainability reporting, the main focus is to
evaluate social, economic and environmental aspects of an insti-
tution and share information about sustainability efforts and
progress to stakeholders (Hamann, 2003; Lozano and Huisingh,
2011). However, the task of evaluating the incorporation of sus-
tainability initiatives within a HEIs is still in progress due to the
small number of school campuses involved and the low quality of
reporting, since most of the tools used have the need to be rede-
signed for a school campus (Lozano, 2006; Alonso-Almeida et al.,
2015).

For Yarime and Tanaka (2012), most of the assessment tools are
focused on issues like energy consumption, water/sewage, solid
waste management and transportation. Assessing physical opera-
tions can be easier because of the quantitative data arising from
these activities, making for simpler comparison with the same ac-
tivities in other institutions (Yarime and Tanaka, 2012; Lozano,
2006). The development of a cross-institutional assessment tool
could help identify best practices, share experiences and methods
and provide a directional tool to measure progress toward the
concept of a sustainable campus (Shriberg, 2002).

According to Klein-Banai and Theis (2013), learning from other
HEIs could provide a solution for the global issues involving envi-
ronmental problems. Additionally, it is believed that institutional
support is most important in integrating sustainability into man-
agement education (Figueiro and Raufflet, 2015; Barth, 2013;
Lozano, 2010). Therefore, the role of an institution's leaders is
fundamental to supporting sustainability-minded changes.

2.1. Guidelines

Considering the option of using the measures/indexes from the
Global Reporting Initiative (GRI), International Sustainable Campus
Network (ISCN), the Public Administration Environmental Agenda
(A3P), and the methodology of the Environmental Management
Accounting System (SICOGEA), it is necessary to understand the
ideas that guide such tools.

The Global Reporting Initiative (GRI, 2013a) produces interna-
tionally accepted guidelines for sustainability reports around the
world. “GRI is a reporting guideline but also a system that can
provide certification of the reporting process, using several in-
dicators to assess and communicate the sustainability of organi-
sations” (Domingues et al., 2015). According to Menichini and
Rosati (2014), the GRI ensures transparency and completeness of
released data, and therefore, its standard is the most widely used
framework to support institutions in its sustainability reporting.
“As a network-based organization it developed its reporting
framework in collaboration with stakeholders from business, gov-
ernment, labor, and professional groups in order to ensure credi-
bility and relevance” (Wilburn and Wilburn, 2013, p. 65).

The data used were collected from the last update of the GRI
guidelines (G4), outlining the areas and subareas of action in their
indexes, so it is possible to observe how the GRI categorizes the



Table 1
A3P guidelines e Environmental Agenda in Public Administration.

Environmental Agenda in Public
Administration (A3P)

Rational use of natural resources/combating waste Paper consumption
Energy consumption
Plastic glass consumption
Water consumption

Residue management Implementation of selective waste collection
Awareness and training Elaboration of training and formation plan by A3P management committee
Quality of life in labor environment Implantation of quality of life, occupational health and safety programs
Sustainable bids Proposition for, whenever possible, acquisition of environmentally

sustainable goods and materials, service hiring and projects

Source: MMA e A3P, 2009.
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measurement of the sustainability of an organization. That is to say,
in general terms, that for one of themost used international tools to
evaluate sustainability, its aspect accommodates the themes that
are relevant to the sustainability of their operations. The guidelines
are divided in two categories: Economic and Environmental. The
first approaches: Economic Performance; Presence in the Market;
Indirect Economic Impacts and Purchasing Practices. The second
brings features such as: Materials; Energy; Water; Biodiversity;
Emissions; Effluents and Waste; Products and Services; Confor-
mity; Transportation; General; Environmental Evaluation of Sup-
pliers and Mechanisms of Complaints Related to Environmental
Impacts.

For this research, the operationalization of the GRI indexes en-
ables the establishment of internationally standardized metrics to
measure the economic, social and environmental dimensions of
sustainability in Science and Technology Institutes (STIs), as already
occurs with the Swiss Federal Institute of Technology Zuriche ETH-
Zurich.

Lastly, the guidelines that compose Brazilian concerns with
sustainability through the A3P actions will also be presented, which
also mesh with the GRI's aims.

The evaluation of sustainability at the STIs, besides gathering the
guidelines suggested internationally by GRI, incorporates questions
related to the A3P instructions and will follow the proposition in
Table 1:

It is worth remembering that, in a way, Global Report Institute is
concerned with Environmental Agenda in Public Administration,
considering the scope of each tool. While A3P is based on national
concerns, GRI evaluates sustainability in a broader international
sense, aiming to be used by a variety of different entities (NGOs,
companies, governments, etc.). However, for this research, the use
of Environmental Agenda in Public Administration, reveals the rele-
vance the authors intend to give to the investigation of Brazilians
Science and Technology Institutes, such as the Federal Institute of
Santa Catarina, the Federal Institute of Rio Grande do Sul and the
Federal Institute of Paran�a.

Another source of contribution for the research is the Interna-
tional Sustainable Campus Networke ISCN, which today comprises
77 educational institutions on five continents, from universities,
STIs, polytechnic schools to HEIs in general.

ISCN offers three basic principles disseminated within the
debate that considers the sustainability on campuses: construction
and its sustainable impacts; planning on campus; and integration
of research, teaching and installations, namely: Buildings and their
sustainability impacts; Campus-wide planning and target setting;
and Integration of research, teaching, facilities and outreach (ISCN,
2013).
1 The most recent publications of the STIs selected are from the period between
2010 and 2014.
3. Methods

The chosen STIs were the Massachusetts Institute of Technology
e MIT, in the United States and the Swiss Federal Institute of
Technology Zurich e ETH-Zurich, in Switzerland, because of the
ability to use very recently collected data,1 found in the ISCN and
GRI publications. Furthermore, the choice of two international STIs
is justified, because each is characterized by internationally
recognized participation in sustainability activities on campus, in
addition to their special representation in the ISCN Directory.

The evaluation framework is constructed by taking into
consideration the combination of the international guidelines
found in the United Nations Sustainable Development Knowledge
Platform. This includes contributions given by the GRI, the princi-
ples of the ISCN, and the A3P, from Brazil. The challenge in inte-
grating and synthesizing different tools and indicators while also
stating the importance of combining them in a meaningful manner
rather than using a single tool that might not capture all the aspects
needed to build a strong framework is recognized and supported by
research (de Vries and Petersen, 2009; Nourry, 2008; Ness et al.,
2007).

Another reason to use an integrated sustainability assessment is
that it can be conducted both at a micro or macro level
(Streimikien _e et al., 2009). However, there is still discussion about
the choice of tool combinations. According to the literature, the
objective is addressing tool combinations and tool usage in
connection with actual policy-supporting integrated assessment
processes, following logical, consistent procedural steps (Sala et al.,
2015; Gasparatos and Scolobig, 2012; de Ridder et al., 2007).

This paper also includes a case study based on the Brazilian
South, aiming to apply these research standards at the regional
level, in order to evaluate the concerns of local institutions about
the internationally disseminated guidelines. The following data
collected from the Federal Education, Science and Technology In-
stitutes from the states of Rio Grande do Sul (IFRS), Santa Catarina
(IFSC) and Paran�a (IFPR) therefore seeks to draw comparisons be-
tween these institutions and their foreign STI counterparts. It was
not possible to analyze a Brazilian entity that is part of ISCN
because, until the date that this research was conducted, in June
2014, there was no Brazilian entity registered in the ISCN. The sit-
uation changed with the recent entry of University of Rio de Janeiro
at a later date. Moreover, the idea of evaluating a Brazilian entity is
justified because the national STIs are not as connected to the
higher education sustainability networks elsewhere in the world
and Brazilian participation in this field is very limited.

The foreign STIs are analyzed through information that respond
to the concepts proposed by the evaluation model. The method-
ology for the Brazilian STIs (IFSC, 2014; IFPR, 2014; IFRS, 2014)
provides the opportunity to collect the data from primary sources
through online questionnaires that discuss the questions raised by
the evaluation model.



Table 2
Environmental Management Accounting System's steps e SICOGEA.

Steps Description Observation

STEP 01 Integration of the productive chain Identify the production process, the main needs and the likelihood of harming the environment.
STEP 02 Ecologic control management Verify which sectors of the organization may be causing environmental impacts.
STEP 03 Accounting management and

environmental controllership
Estimate the economic, financial and operational aspects, aiming to obtain new forms of contributing
with the environment.

Source: Pfitscher, 2004.
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To reach the paper's target frameworkwith structured questions
from Pfitscher's (2004) study, the application and calculations stem
from the third generation SICOGEA contributions. Pfitscher's (2004)
work discussed the evolution of the Environmental Impact Aspects
Management method, called GAIA, created by Lerípio (2001).

According to Pfitscher (2004), Environmental Management Ac-
counting System's goal is to operationalize the analysis of organi-
zations' sustainability using social, environmental and economic
indexes, to identify the greatest environmental impacts. Pfitscher
(2004) divided SICOGEA in three steps, as shown in Table 2:

Starting with SICOGEA, the model's twofold development is
evident. The first came from Nunes' (2010) improvement of the
evaluation framework, which became known as second generation
SICOGEA. The author reshaped themodel focusing on twomethods,
GAIA and SICOGEA, to check for strong andweak points in a process
of continuous methodological improvement, eventually suggesting
a new methodology.

Uhlmann (2011), after analyzing the second generation SICOGEA
method and its applications, formulated the third generation
SICOGEA. In this version, it was not possible to observe significant
structural changes in the methodology, which would point to
changes in the methodology used to calculate the environmental
sustainability indexes. However, third generation SICOGEA pre-
sented an inclusion and reorganization of action items, with an eye
toward the impact of outcomes and the ease of a system's appli-
cation. Taking these contributions into consideration, Pieri et al.
(2011) determined an evaluation format to examine STIs in order
to establish a metric able to put the information together in a table,
and ascertain a level of sustainability for each of the criteria
suggested.

It is therefore possible to apply the GRI international guidelines
with SICOGEA application methodology, so as to propose a new
sustainability evaluation framework for STIs that emphasizes the
quantitative value of a sustainability rating that the GRI method-
ology lacks in its indexes and reporting format.

Still, this research has limitations. The evaluation of only one
sample of STIs around the world does not allow the construction of
an overall picture showing the contribution of these institutions to
the spread of sustainable practices globally. However, it is possible
to show the extend of contributions of two renowned international
institutions (MIT, ETH-Zurich) and Federal Institutes of southern
Brazil, making a comparison between them. In addition, another
limitation is the complication of the framework's construction
which, even when guided by international instruments (GRI, ISCN,
A3P), still includes some measure of researcher subjectivity in its
framework (SICOGEA).

3.1. Construction of the sustainability evaluation framework: SEIF/
STI

The model used for the sustainability evaluation of the STIs
selected for this research, Sustainability Evaluation International
Framework applied to Science and Technology Institutes (SEIF/STI),
will use Environmental Management Accounting System's third
generation framework. The goal of the system is to manage the
socio-economic-environmental aspects of organizations' resources
and processes, to help managers' decision making to ensure STI
sustainability.

To organize the information, the SEIF/STI is divided into three
steps: Economic, Environmental and Social/Institutional. Table 3
presents them through categories originating from GRI, A3P and
ISCN. As a result, it becomes possible to understand how the system
is structured to measure/calculate quantitatively the sustainability
of the STIs involved:

In summary, the evaluation format to be used by the SEIF/STI
settles a metric that is capable of putting the information together
in one table, and indicates a level of sustainability for each of the
proposed indexes, according to the SICOGEA third generation
methodology. Table 4 shows the structure of the model in its first
Step, called the Environmental Index, referring to “energy”:

The international guidelines originating from GRI and ISCN and
A3P can be applied to the STIs involved, combined with the third
generation SICOGEA methodology, offering a new framework of
sustainability evaluation for the STIs e SEIF/STI e which empha-
sizes the quantitative degree of sustainability. Such values are
useful to corroborate whether the Scientific and Technological In-
stitutes selected contribute toward a broader international sus-
tainability regime.

Overall, the model presents 301 questions posed to certain STIs'
leaders, considering their responsibilities in the scope of direction
and management. The questions were divided into four parts and
sent online, in the following categories: questions of Economic
Performance; questions of Environmental Performance; and
questions of Social Performance (GRI/A3P/ISCN).

Furthermore, for each question it is possible to measure the
degree of sustainability in indexes ranging from 0 to 100%; they
produce outcomeswhich vary from “excellent” to “terrible”, as seen
below. It is also possible to invert a question, where the minimum
(0%) would correspond to “excellent”, although an “S” must be
inserted in the “reverse answer” column to indicate that a certain
rating signifies an opposite result. Another option is to answer “not
available” (n.a), which can be used when there is no available data
or the answer cannot be quantified. Table 5 illustrates the structure
of the model suggested:

The qualitative outcomes ranging from “Excellent” to “Terrible”
follow the references of the SICOGEA third generation, as indicated
in Table 6. That is, the respondents insert their information in the
model, which in turn calculates the “degree” of effectiveness from
the STIs concerning the questions asked:

With the data in hand, the SEIF/STI requires researchers to
attribute values, or “possible scores” to the questions to settle a
metric of relevance for each question. According to Pfitscher's
(2009 apud Pieri et al., 2011) definition, these values represent the
researcher's judgment, so that the author recommends the regu-
lation of the procedure to avoid deviations that might undermine
the work, that is, the author suggests the establishment of a
standard range to attribute weights, so a certain degree of
compatibility and comparison between the categories can be
maintained.

SICOGEA third generation outlines this standard scale and in-
dicates the reference figures (from 0 to 3), linking with the
following qualitative relation to the sustainability result:



Table 3
Steps for the Sustainability Evaluation International Framework applied to Science and Technology Institutes e SEIF/STI.

Steps Performance indexes Features considered

STEP 01 Economic (GRI-G4) Economic performance; presence in the market; indirect economic impacts; purchase practices.
STEP 02 Environmental (GRI-G4) Materials; energy; water; biodiversity; emissions; effluents and waste; products and services;

conformity; general; suppliers environmental evaluation; mechanisms of complaints related to
environmental impacts.

STEP 03 Social/institutional Labor practices and decent
work (GRI-G4)

Labor; labor relations; labor health and safety; training and education; diversity and equal
opportunities; equal salary rights for men andwomen; evaluation of the suppliers in labor practices;
mechanisms of complaints related to labor practices.

Human rights (GRI-G4) Investment; non-discrimination; freedom of association and collective bargaining; child labor;
forced or slave like labor; safety practices; native Brazilian rights; evaluation; evaluation of suppliers
in human rights; mechanisms of complaint related to human rights. .

Society (GRI-G4) Local communities; anti-corruption movements; public policies; additional disloyal competition;
conformity; evaluation of suppliers in impacts on the society; mechanisms of complaints related to
impacts on society.

Accountability for product/service
(GRI-G4)

Customer's health and safety; product and service labeling; marketing communication; customer
privacy; conformity.

Institutional (A3P) Rational use of natural resources/Combat waste; residue management; awareness and training;
quality of life in labor environment; and sustainable bids.

Institutional (ISCN) Constructions and their sustainable impacts; planning in the campus and target; and integration of
the research, teaching, installations and extension.

Source: GRI, 2013b; ISCN, 2013; MMA e A3P, 2009.

Table 4
Questions formulated by SEIF/STI.

Performance indexes Feature Description Questions (nº of order and text)

ENVIRONMENTAL
(GRI-G4)

Energy Direct energy consumption separated by source of primary
energy; consumption of indirect energy separated by primary
source; energy saved due to improvements in conservation
and efficiency; initiatives to supply products and services
with low energy consumption.

32 Do they maintain and inspect the equipment of the institution
to guarantee the environmental quality?

33 Do they prioritize the acquisition of products that help
decreasing energy consumption (economic lamps …)?

34 Do they utilize alternative sources of electric energy?
35 Does the institution save electricity?
36 Does outsourcing demand high energy consumption?

Source: GRI, 2013b.

Table 5
Sustainability Evaluation International Framework and Scientific and Technological Institutes Measurement.

Questions Inverse answer (S) 0% 20% 40% 60% 80% 100% e Possible scores Score obtained Total score Sustainability

0 1 2 3 4 5 NA Result Evaluation

1 Question 15 S X n.a n.a n.a n.a n.a n.a 1 0% 1 100% Excellent
2 Question 16 n.a n.a n.a X n.a n.a n.a n.a 1 40% 0.4 40% Weak
3 Question 17 n.a n.a n.a n.a X n.a n.a n.a 1 60% 0.6 60% Regular
4 Question 18 n.a n.a n.a n.a n.a n.a X n.a 3 100% 3 100% Excellent
5 Question 19 n.a n.a n.a n.a n.a n.a n.a X 3 NA 0 0% e

6 Question 20 n.a n.a X n.a n.a n.a n.a n.a 3 20% 0.6 20% Terrible
Sub-total 1 1 1 1 1 2 1 17 243% 10 58.8% Regular

Source: Pieri et al. (2011) and Pfitscher (2004).
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These “possible weightings”, as shown in Table 7, are confronted
with the information of the respondents, resulting in a “score ob-
tained”, that is, the respondent's information ranked by the
importance that research indicates to the existing situation. The
result indicates in the “Sustainability > Evaluation” column a
qualitative value (according to Table 6), corresponding to the
SICOGEA e third generation's own methodology, with adaptations
related to this research in particular, as described in Table 8:
Table 6
Possible performances.

STI status

For the STI that presents no investment/control over the issue evaluated.
For the STI that presents weak investment/control over the issue evaluated.
For the STI that presents low investment/control, a little more than the item before, o
For the STI that d presents some investment/control, a little more than the item befor
For the STI that presents strong investment/control, almost total, over the issue evalu
For the STI that presents total high level investment/control over the issue evaluated.

Source: Pieri et al. (2011) and Pfitscher (2004).
From this, the Sustainability Evaluation International Frame-
work applied to Science and Technology Institutes complies with
its function of quantifying the qualitative responses, and eventually
it indicates in which situations institutional deficiencies were
verified that impair the sustainability or institutional advantages
that contribute to the sustainability of the category analyzed.

With this model structure, the following sections evaluate the
sustainability of several STIs through a hybrid of national and
Degree Score

No 0 or 0%
Weak 1 or 20%

ver the issue evaluated. Low 2 or 40%
e, over the issue evaluated. Some 3 or 60%
ated. Strong 4 or 80%

High level 5 or 100%



Table 7
Possible weightings.

Possible scores Characteristic of the question

0 Situation verified that neither impacts the environment nor influences much on the category under analysis.a

1 Situation verified with low environmental impact and/or low social responsibility and/or low level of economic influence for
the category under analysis.

2 Situation verified with medium environmental impact and/or medium social responsibility and/or medium level of economic
influence for the category under analysis.

3 Situation verified with high environmental impact and/or high social responsibility and/or high level of economic influence for
the category under analysis.

a The categories are organized according to the steps of the framework, namely: Economic, Social and Environmental.
Source: Pieri et al. (2011) and Pfitscher (2004).
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international guidelines (GRI, 2013b; ISCN, 2013; MMA e A3P,
2009), that is applied as a single methodology to measure STIs'
contributions to sustainability.
4. Results

In this section, the authors evaluate two international Science
and Technology Institutes: MIT e Massachusetts Institute of Tech-
nology, located in the United States and ETH-Zurich e Swiss Federal
Institute of Technology Zurich, in Switzerland (Table 9).

The analysis was based on data collected from these institutions'
official sites and from their official sustainability reports.
4.1. International case study e MIT e Massachusetts Institute of
Technology

The Massachusetts Institute of Technology identifies as being
dedicated to offering students an education that merges academic
study with the support and intellectual encouragement of a diverse
campus community (MIT, 2014).

MIT's internal concern with sustainability is evident from its
Office of Sustainability at the nexus of the Institute's vice-chairman
and treasurer's office. Some of the office's responsibilities include:

Assure that the growth, development and modernization of the
campus reflect the highest commitment with the sustainability,
to demonstrate the leadership practices and advance in the
search for innovation; Incorporate the principles of sustain-
ability in all operational functions of the Institute and promote
global systems adapted to continuous improvement; Search for
shared solutions for the common challenges with the cities of
Cambridge, Boston and close partners; Qualify the campus as a
laboratory of life apprenticeship for sustainability, which brings
new knowledge and support action (Office of Sustainability e

MIT, 2014).

According to Lukman et al. (2009, p. 639) ‘Assessing the
environmental impacts of universities is not a trivial task due to
the complexity and diversity of their operations. Nevertheless, it
is deemed important to estimate these in order to identify more
sustainable options for reducing their environmental footprints.’
On the other hand, Eriksson et al. (2015, p. 331) argues that ‘the
rate of use of campus facilities is often very low e this creates
wide sustainability potential and need for innovations and
development e in terms of retrofitting and sustainability it is an
important opportunity.’ In this way, trying to catalyze the changes
in the Institute as a whole, the campus is described as a true
experiment for new practices concerning sustainability, and dis-
seminates to all students and professors Institute's best practices
in an integrated way, with a visionary adoption of future
strategies.
4.1.1. Document analysis e MIT/USA
The SEIF/STI data analysis verified that MIT has implemented

many internal policies concerning sustainability in all three (eco-
nomic, environmental and social) dimensions, which were thor-
oughly discussed and disseminated into the Science and
Technology Institutes, indicating an international regime of sus-
tainability in formation.

This analysis takes as its base the final value of the sustainability
index of the Sustainability Evaluation International Framework
applied to Science and Technology Institutes for this specific case,
which evaluates the sustainability practices of the Institute as
“Excellent” (84.5%). Considering the methodology applied for MIT,
the social dimension appears to be relevant, demonstrating the
higher performance index collected by the SEIF/STI, also as
“Excellent” (88.3%), showing that the Institute “presents a high
level of total investment/control” related with the social theme and
its evaluated aspects.

The high scores of the practices of sustainability in the three
dimensions as indicated by the SEIF/STI confirms that the Institute
is, for the standards internationally disseminated through tools
such as GRI and ISCN, capable of predicting damage and warning
collaborators and students toward the necessity of sustainable
attitudes.

Among MIT's most important actions are those concerning the
core element of their analysis, which makes it a reference for this
study. In qualitative terms, in the index's economic rating (63.6%) it
is possible to observe that the Institute's total concern with sup-
pliers can be expanded so as to predict the costs and damages
related to the supply of raw material or service.

On the other hand, the Institute is mindful of its physical spaces
and has a low impact on the environment. However, there is a
limiting factor: MIT, in its publication and data provided to the
public, it does not directly outline the treatment of or relation to its
suppliers fromoutside of its campus. This shows that the institution
does not demonstrate sufficient oversight of outsourced raw ma-
terial and equipment supplier services.

According to Table 9, it was possible to observe from the data
collected, that the framework considers MIT “Excellent” in its grand
total, scoring 84.5% for performance, to a great extent triggered by
the index's social component (88.3%), which is highlighted, as
detailed in Table 10. The Human Rights subcategory also greatly
influences the result, especially in the GRI categories of In-
vestments, Non-discrimination and Freedom of Association and
Collective Bargaining.

Table 10 indicates the number of answers compared to the total,
with values ranging from 0 to 5. It is possible to observe the highest
number of answers obtained, emphasizing and prioritizing certain
areas over others:

A high number of answers (56%) for the economic dimension are
not available, which may suggest a lack of transparency regarding
third-party suppliers, since there was not readily available infor-
mation in the reports under analysis.



Table 8
SEIF/STI possible performances.

Result Sustainability Performance (control, incentive, strategy)

Under 20% “Terrible” There is not practical institutional concern; great negative impact is caused on the category under analysis.
Between 20.01% and 40% “Weak” There is damage for the sustainability of the category under analysis, but there are few positive initiatives.
Between 40.01% and 60% “Regular” The sustainability legislation is attended concerning the category under analysis
Between 60.01% and 80% “Good” Legislation is not the only concern; there are projects and internal attitudes that aim to value the concern

with the category under analysis.
Over 80% “Excellent” High appreciation of the category under analysis, in the sense of predicting damage and making participants

aware of sustainable conducts.

Source: Pieri et al. (2011) and Pfitscher (2004).

Table 9
Comparative performance indexes.

Performance indexes MIT/USA ETH/Zurich/Switzerland South region of Brazil

Sustainability Sustainability Sustainability

Result Evaluation Result Evaluation Result Evaluation

ECONOMIC (GRI-G4) 63.6% Good 67.5% Good 64.8% Good
ENVIRONMENTAL (GRI-G4) 77.6% Good 90.8% Excellent 55.7% Regular
SOCIAL/INSTITUTIONAL (GRI-G4, A3P, ISCN) 88.3% Excellent 93.7% Excellent 58.7% Regular
LABOR PRACTICES AND DECENT WORK 88.1% Excellent 90.9% Excellent 68.8% Good
HUMAN RIGHTS 96.9% Excellent 100% Excellent 66.3% Good
SOCIETY 94.6% Excellent 96.7% Excellent 65.6% Good
ACCOUNTABILITY FOR THE PRODUCT 94.3% Excellent 90.7% Excellent 84% Excellent
INSTITUTIONAL (A3P) 87.6% Excellent 92.4% Excellent 52.4% Regular
INSTITUTIONAL (ISCN) 83.1% Excellent 94.7% Excellent 46.3% Regular

STI grand total 84.5% Excellent 92.1% Excellent 58% Regular
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Nevertheless, the potential performance rise in the “Institu-
tional (ISCN, 2013)” social subcategory could be explored. By the
analysis extracted from the SEIF/STI, it shows that the Institute can
prioritize actions related to the consumption of energy in shared
physical spaces such as classrooms and restrooms, as well as
through campaigns for consumption awareness among students,
faculty and staff.

Some new features and trends of energy system have emerged
in the last decade, for example, solar energy systems for building
integration, renewable energy source heat pumps, high effi-
ciency cogeneration system, etc. These growing technologies are
encouraged by governments to save fossil fuel and to keep a
sustainable development for human society (Deng et al., 2011, p.
152).

The numbers also show that there are spaces yet to be
conquered, as is the case with the environmental arena (77.6%),
mainly in the categories linked to “Materials” and “Water”. None-
theless, there are significant improvements, as innovative initia-
tives in the transportation areas on the campus concerning
emission reduction, through the use of bicycles and electric vehi-
cles, and the awareness and qualification of the collaborators, with
Table 10
Performance indexes e MIT/USA concentration of questions.

Performance indexes 0% 20%

0 1

ECONOMIC (GRI-G4) 4% 4%
ENVIRONMENTAL (GRI-G4) 1% 1%
SOCIAL/INSTITUTIONAL (GRI-G4, A3P, ISCN) 0% 0%
LABOR PRACTICES AND DECENT WORK 0% 0%
HUMAN RIGHTS 0% 0%
SOCIETY 0% 0%
ACCOUNTABILITY FOR THE PRODUCT 0% 0%
INSTITUTIONAL (A3P) 0% 0%
INSTITUTIONAL (ISCN) 0% 0%
STI grand total 0.7% 0.7%
a great quantity of sustainability educational initiatives in and out
of the classroom implemented and divulged by the institutional
channels of the MIT. According to Balsas (2003, p. 36), ‘[…] due to
their pro-active educational milieu, college campuses are privi-
leged places to communicate sustainability and to help reshape
society's transportation patterns.’

The initiatives described in MIT's Sustainability Report, besides
the additional information collected from its institutional elec-
tronic addresses, corroborate the institutions adherence to the
preeminent international sustainability norms and procedures. The
ratings of “good” or “excellent” describe 62.3% of the total cate-
gories under review, showing a high level of concern from the
Institute towards sustainability in its most diverse dimensions.
4.2. International case study e Eth-Zurich e Swiss Federal Institute
of Technology Zurich

For ETH Zurich, the theme of sustainability is integrated in the
institute's research, teaching and operations, making the theme an
important element of university life. The Coordinating Office for
Sustainability (Sustainability/ETH, 2014) is the internal organ
responsible for information concerning the issues, and since its
40% 60% 80% 100% e

2 3 4 5 NA

16% 16% 0% 4% 56%
5.2% 22.7% 21.7% 33% 15.5%
1.7% 7.9% 48.9% 48.9% 15.7%
0% 7.3% 41.5% 41.5% 22%
0% 0% 10.5% 57.9% 31.6%
7.7% 0% 19.2% 61.5% 11.5%
0% 6.7% 13.3% 73.3% 6.7%
2.8% 11.1% 19.4% 47.2% 19.4%
0% 14.6% 43.9% 36.6% 4.9%
4% 13.3% 22.3% 40% 19%
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creation in 2008 it supports initiatives that contribute to improving
the Institute's sustainability.

Educational campuses are a part of the urban ecosystem. It is
important to gauge various activities within a higher educa-
tional campuses with regard to sustainability, within the im-
mediate environ-the campus, so that they may be groomed to
shoulder the responsibility towards achieving a sustainable
environment (Bantanur et al., 2015, p. 323).

As a coordinating center, ETH Sustainability took its position
directly subordinate to the Institute's President in 2008 and works
to connect and consolidate the several sustainability activities of
ETH Zurich, in a way such that the visibility of the Institute's sus-
tainability initiatives is enhanced internally and externally
(Sustainability/ETH, 2014).

4.2.1. Document analysis e ETH-Zurich
The data analyzed by the SEIF/STI, show that the ETH-Zurich has

the highest grade of implementation of internal policies related to
sustainability in all three (economic, environmental and social) di-
mensions (ETH, 2014). From the measures the STIs discussed and
disseminated, indicating an international regime of sustainability in
formation, ETH-Zurich presents the highest relative performance.

The analysis in this case is based on the final value of the sus-
tainability index of the SEIF/STI. The Institute's sustainability
practices are evaluated as “Excellent” (92.1%). Through the meth-
odology applied to MIT, the great relevance of social dimensions is
evident, presenting the highest performance index collected by the
SEIF/STI, a rating of “Excellent” (93.6%), indicating that the Institute
presents a “high level of total investment/control” concerning so-
cial themes. However, it is important to emphasize that the envi-
ronmental dimension contributed largely to the global
performance that SEIF/STI measured, since the ETH-Zurich presents
“Excellent” performance (90.7%) in this item too.

As with MIT, the high value given to the sustainability practices
in the three dimensions, as indicated by the SEIF/STI, shows that the
Institute is, for the international standards given by tools such as
the GRI and ISCN, capable of predicting damage and warning the
collaborators and students about the need for sustainable attitudes,
emphasizing, in this case, the composition of the “excellent” envi-
ronmental rating, almost the same as the one expressed by the
social/institutional dimension.

Among the most important actions of ETH-Zurich are those
related to the core elements of the analysis of the Institute (social/
institutional and environmental), which makes it a reference for
this study, mainly when compared to the other cases analyzed (MIT,
and, in the next section, the Brazilian South). Qualitatively, the
economic rating (67.5%) presents the same situation concerning
suppliers that were already observed for MIT, highlighting the lack
of data concerning the treatment given to the control of suppliers.
Additionally, the ETH-Zurich is more limited financially than its
North American peer, since a large share (about 75%) of its funding
comes from the Swiss government (Sustainability/ETH, 2014).

As shown in Table 9, the total evaluation of ETH-Zurich is
considered “Excellent”, with 92.1% in performance, mostly trig-
gered by the social dimension (93.7%), which is highlighted, as
detailed in Table 9, by the subcategory that takes into account the
Institution's respect for Human Rights, especially in the same GRI
outstanding categories for MIT, namely Investments, Non-
discrimination and Freedom of association and collective bargai-
ning. It is worth mentioning that their concern is such that ETH-
Zurich develops guidebooks to combat discrimination based on
sexual orientation, race and ethnicity among students, with panels
and pamphlets spread across campus.
Table 11 shows the number of answers in comparison with the
total, with values ranging from 0 to 5. In this way it is possible to
observe the highest number of responses, highlighting and priori-
tizing certain areas:

The responses for the economic dimension (36%) are mostly not
available, which suggest, as previously mentioned, a lack of trans-
parency in dealings with third-party suppliers.

The authors are able to explore a potential improvement in
performance in the environmental category, which accounts for
20.6% of the answers in the 80% range. This is a secondary analysis,
considering that all categories (except for the economic, for the
reasons presented above) show a concentration of “Excellent” rat-
ings. From this SEIF/STI analysis, the data indicate that the Institute
can prioritize actions related to the correct destination and use of
recyclable and/or environmentally responsible materials, besides
advancing in issues such as the mitigation of the environmental
impacts of products and services, and the reach of the impact
reduction.

Though there are opportunities for improvement e specifically
for ETH-Zurich e such improvements would build on already
implemented initiatives, such as the innovative initiatives on in-
ternal campus transportation by the use of bikes, the change from
electric energy toward alternative sources of energy in several
buildings, and initiatives concerning gender equality, occupational
health improvements, nondiscrimination and reforestation in
common campus areas.

Finally, it was observed that the initiatives described in ETH-
Zurich's Reports of Sustainability, besides giving additional infor-
mation collected from its institutional electronic addresses, indi-
cate the corroboration of norms and procedures related to
sustainability in an international context. Overall, 75.7% of the total
questions in “good” or “excellent” show how concerned the Insti-
tute is about sustainability in all its dimensions, as shown in the
tables and figures of this section.

4.3. Evaluation of Brazilian STIs in Southern Brazil

The STIs studied in this research are part of a federal network of
professional, scientific and technological education that covers all
Brazilian states. These Institutes, which are managed under the
Ministry of Education (MEC), offer technical, higher education,
bachelor, master and PhD degrees around the country (RFEPT,
2014). For this research, three Institutes linked to the federal
network are analyzed: IFSC (2014), IFPR (2014) and IFRS (2014), all
in the southern region of Brazil.

4.3.1. Analyses from the Southern region of Brazil
This work will approach the quantitative results found by the

SEIF/STI when applied to the South Region of Brazil. The analyses
were conducted based on online questionnaires. The SEIF/STI's
questions were divided to encourage responses. In all, 58 responses
were collected from the Federal Institutes in each of the following
categories:

After the compilation of the information for each of the In-
stitutes' responses presented in Table 12, the weighted mean of the
responses is calculated, except where results are not available. For
example, for the 18 respondents on economic performance, the
authors adopted a weighted average of the responses such that
there is just one number expressing the set of responses for one
question. This weighted average was included in the SEIF/STI and is
analyzed in this section.

The data collected showed that the STIs of Brazil's southern
region “only just obey the sustainability legislation” for the envi-
ronmental and social dimensions, as well as for its general perfor-
mance. From the measures that were largely discussed and



Table 11
Performance indexes e concentration of questions ETH-Zurich.

Performance indexes 0% 20% 40% 60% 80% 100% e

0 1 2 3 4 5 NA

ECONOMIC (GRI-G4) 4% 8% 4% 12% 12% 24% 36%
ENVIRONMENTAL (GRI-G4) 0% 0% 0% 1% 20.6% 56.7% 21.7%
SOCIAL/INSTITUTIONAL (GRI-G4, A3P, ISCN) 0% 0.6% 0.6% 7.3% 10.1% 70.4% 11.2%
LABOR PRACTICES AND DECENT WORK 0% 2.4% 2.4% 0% 14.6% 65.9% 14.6%
HUMAN RIGHTS 0% 0% 0% 0% 0% 63.2% 36.8%
SOCIETY 0% 0% 0% 11.5% 11.5% 73.1% 3.9%
ACCOUNTABILITY FOR THE PRODUCT 0% 0% 0% 13.3% 20% 66.7% 0%
INSTITUTIONAL (A3P) 0% 0% 0% 13.5% 8.1% 70.3% 8.1%
INSTITUTIONAL (ISCN) 0% 0% 0% 7.3% 7.3% 78.1% 7.3%
STI-ETH grand total 0.3% 1% 0.7% 5.7% 13.6% 62.1% 16.6%
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disseminated by the STIs involved and that indicate an interna-
tional regime of sustainability in formation, STIs in the south of
Brazil present the least relative performance, as evidenced in this
section.

This analysis takes as its base the final value of the sustainability
index of the SEIF/STI for this case, which evaluates the sustainability
practices of the STIs of the Brazilian South as “regular” (58%). By the
methodology applied, the STIs of the Brazilian South present great
relevance in the economic dimension, showing a categorization of
“good” (64.8%), the highest performance index collected by the SEIF/
STI, indicating that the Institutes “show an average level of the total
investment/control” concerning the economic dimension and the
features evaluated. It is interesting to observe that the number for
the environmental and the social/institutional dimensions are quite
close to each other, since they indicate, respectively, performances
classified as “regular”, but with percentages of 55.6% and 58.6%.

This lesser performance of the STIs in the Brazilian South, when
demonstrating an average assessment of the sustainability prac-
tices in the three dimensions, as indicated by the SEIF/STI, shows
that the region is less capable, according to the international
standards divulged by the GRI and ISCN tools, of predicting damage
andwarning their collaborators and students about the necessity of
sustainable attitudes, and in particular, that the region is limited in
its adherence to sustainability legislation.

In qualitative terms, in their average economic rating (64.80%)
these Institutes differ from the other cases (MIT and ETH-Zurich)
precisely because it is possible to obtain responses concerning
their suppliers. They also show that they have a “weak”
Table 12
Federal Institute's respondents.

Economic performance
(18 responses)

Environmental performance
(15 responses)

IFPR e Cascavel IFPR e Foz do Iguaçu
IFPR e Jacarezinho IFPR e Palmas
IFPR e Palmas IFRS e Bento Gonçalves
IFRS e Bento Gonçalves IFRS e Caxias do Sul
IFRS e Caxias do Sul IFRS e Feliz
IFRS e Feliz IFRS e Os�orio
IFRS e Os�orio IFRS e Restinga
IFRS e Restinga IFRS e Sert~ao
IFRS e Sert~ao IFSC e Chapec�o
IFSC e Caçador IFSC e Florian�opolis-Continente
IFSC e Chapec�o IFSC e Gaspar
IFSC e Criciúma IFSC e Joinville
IFSC e Gaspar IFSC e S~ao Carlos
IFSC e Joinville IFSC e S~ao Jos�e
IFSC e S~ao Carlos IFSC e Xanxerê
IFSC e S~ao Jos�e
IFSC e S~ao Miguel do Oeste
IFSC e Xanxerê
performance when compared to better performances in the control
of indirect economic impacts originating from infrastructure in-
vestments and services offered.

The STIs in the Brazilian South therefore do not present high
impact on the environment, but instead present financial sustain-
ability, in the sense that they guarantee higher education services
without prejudice to intermediate activities e and compared to the
ETH-Zurich, do not indicate budget constraints, since the responses
in the survey indicated recent growth of their budgets. This in-
dicates, from a financial point of view, that budgetary security that
the Brazilian federal government affords these institutions allows
these STIs a greater degree of economic sustainability.

The environmental dimension presents potential for improve-
ment, since it shows the worst performance of the group, triggered
by the “Water”, “Energy” and “Emissions” categories. For this, the
Institutes must create initiatives to combat resource waste, besides
introducing new forms of treatment for residues and emissions.

Table 13 presents the amount of responses compared to its total,
with values ranging from 0 to 5. In this way, it is possible to observe
where the highest number of responses obtained is, highlighting
and prioritizing certain areas in comparison to others:

As evident from Table 13, the authors were able to explore the
possibility of improving the performance in both the environ-
mental and social/institutional dimensions, which show low
response values of 60%. A major problem when trying to improve
the sustainability performance in HEIs, is the way in which they
were built, as the physical development planning of the campuses
are not well planned (Abd-Razak et al., 2011).
Social performance e GRI
(14 responses)

Social performance e A3P/ISCN
(11 responses)

IFPR e Foz do Iguaçu IFPR e Curitiba
IFPR e Jacarezinho IFPR e Palmas
IFPR e Palmas IFRS e Bento Gonçalves
IFRS e Bento Gonçalves IFRS e Caxias do Sul
IFRS e Caxias do Sul IFRS e Feliz
IFRS e Feliz IFRS e Os�orio
IFRS e Os�orio IFRS e Restinga
IFRS e Restinga IFSC e Chapec�o
IFSC e Chapec�o IFSC e S~ao Carlos
IFSC e Gaspar IFSC e S~ao Jos�e
IFSC e S~ao Carlos IFSC e Xanxerê
IFSC e S~ao Jos�e
IFSC e S~ao Miguel do Oeste
IFSC e Xanxerê
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From this SEIF/STI analysis the authors consider how far from
excellent the South Region is, according to the A3P and ISCN
criteria, since the responses for those indexes are concentrated in
“regular” (60%), showing unimpressive values in “good” (80%) and
no response in “excellent” (100%).

It should bementioned that there is more to accomplish, but it is
notable that the general index for the sustainability of the STIs in
the Brazilian South is 58%, despite the distance from international
networks that more strongly disseminate the norms and pro-
cedures of a sustainability regime. Although the numbers indicate
progress, it is fundamental to progress in areas that can improve the
indexes, mainly in the environmental and social/institutional di-
mensions, giving special attention to the latter concerning the in-
dexes related to the ISCN and A3P.

Finally, the STIs of the South Region of Brazil also show a
corroboration of norms and procedures regarding sustainability in
an international sense, even though they are not thoroughly inte-
gratedwith global concerns, disseminated through an international
regime of sustainability. The evaluations of “good” or “excellent”
categories, in this case, make up 28.5% of all the questions. Aside
from this low number, the Brazilian South generally presents data
confirming that the institutions operate, with some regularity, in a
manner that is internationally recognized within the theme of
sustainability.

5. Discussion

Sustainability has been a core concern of international discus-
sions in recent decades, as expressed recently by the new President
of the United Nations General Assembly, Mr. Sam Kahamba Kutesa,
in his inaugural speech during the 69th UN General Assembly on
September 16, 2014. In that speech, he said “we also have a historic
opportunity to formulate a post-2015 development agenda that is
transformative, brings tangible benefits, leads to improved liveli-
hoods for all, and contributes to achieving sustainable development
in its social, economic and environmental dimensions” (United
Nations, 2014).

It is in this same direction that the internationalization of sus-
tainability themes spread the necessity of natural resource man-
agement in STIs within and outside of Brazil, since those are
considered to be the house of future professionals and leaders of
the society (Saadatian et al., 2011). The trend towards international
networks begins, in this way, to improve the capacity of Science and
Technology Institutes to enhance the practices that promote sus-
tainability in those three dimensions. In this same train of thought,
assessment tools and frameworks end up serving as a guide to the
activities of HEIs (Yarime and Tanaka, 2012).

In this way, this research has aimed at uncovering to what
extent STIs are contributing to the spread of sustainable practices,
and could quantitatively indicate the extent of their contributions
Table 13
Performance indexes e concentration of questions for the Brazilian south.

Performance indexes 0% 20%

0 1

ECONOMIC (GRI-G4) 0% 20%
ENVIRONMENTAL (GRI-G4) 7.2% 17.5%
SOCIAL/INSTITUTIONAL (GRI-G4, A3P, ISCN) 0% 11.7%
LABOR PRACTICES AND DECENT WORK 0% 7.3%
HUMAN RIGHTS 0% 15.8%
SOCIETY 0% 11.5%
ACCOUNTABILITY FOR THE PRODUCT 0% 0%
INSTITUTIONAL (A3P) 0% 5.4%
INSTITUTIONAL (ISCN) 0% 24.4%
STI grand total 2.3% 14.3%
through a sustainability evaluation framework (SEIF/STI). More-
over, it is important to highlight that this study makes a
comparative evaluation between the STIs, which is also an
advance in the field. Although many papers developed their own
methods of assessment, there was still a gap in this aspect of
comparison.

The results of the survey show that sustainability is dissemi-
nated by the STIs involved and considers the result that, to a great
extent, the internationally shared guidelines are met by the inter-
national STIs, whereas the Brazilian STIs comply with only a little
more than half of those same guidelines.

In numbers, the STIs contribute as follows: MIT indicates 84.5%
compliance, according to the questions prepared by the SEIF/STI
and applied to sustainability documents published by the
institution.

ETH-Zurich indicates 92.1% of compliance to the same sustain-
ability guidelines according to the SEIF/STI framework.

In the Brazilian case, among the 58 contributions from national
STIs in the Brazilian South (IFSC, 2014; IFRS, 2014; IFPR, 2014), the
same value corresponds to 58%. That is to say, the national STIs
presented 65.7% of the mean performance of the international STIs.

Although indicating different levels of adherence to each value,
rule and procedure, the Brazilian STIs all contribute to an extent
with the formation of an international sustainability regime,
reaching over 50% for both the global indexes of the STIs (presented
in the previous paragraph), and individual indexes of the social,
environmental and economic dimensions. Brazilian STIs could use
this research as a means of comparing their strengths and weak-
nesses with international STIs, and look practices used at MIT and
ETH-Zurich to achieve better results.

Fig. 1 compares the percentages collected per dimension. The
highlight is the distance between the social/institutional and the
environmental dimensions of the Brazilian South when compared
to MIT and ETH-Zurich, which is different fromwhat is observed in
the economic ratings:

As seen in Fig. 1, the total estimate of the foreign STIs leads the
evaluations conducted by the SEIF/STI. This is partly due to the
possibility of standardized data extraction through international
sustainability reports published by the selected STIs. Nevertheless,
we must consider that the leadership is expressed mainly by the
content these foreign STIs can present regarding the actions
developed toward sustainability in their activities. The reports that
were analyzed indicate that there is a concrete action from the
Institute for almost every aspect listed by the GRI and ISCN, and
each action is largely divulged directly by institutions and via
sustainability reports.

Another consideration indicates that the efforts of the STIs from
the Brazilian South reach a little more than half of the performance
of the foreign STIs, which are considered pioneers in the area of
international sustainability norms and guidelines, since they
40% 60% 80% 100% e

2 3 4 5 NA

20% 24% 4% 32% 0%
25.8% 29.9% 17.5% 2.1% 0%
22.9% 33% 22.9% 9.5% 0%
19.5% 22% 31.7% 19.5% 0%
15.8% 21.1% 31.6% 15.8% 0%
19.2% 23.1% 46.2% 0% 0%
0% 20% 40% 40% 0%
32.4% 56.8% 5.4% 0% 0%
31.7% 39% 4.9% 0% 0%
23.6% 31.2% 19.6% 9% 0%



Fig. 1. Sustainability indexes.
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occupy a space in international higher education networks that
promotes the formation of an international sustainability regime
through their practices.

The Brazilian South shows it is capable of succeeding, mainly in
the environmental and social/institutional areas, by improving its
current practices and maximizing joint efforts with other in-
stitutions. With regard to the economic dimension, the comparison
of the three Brazilian STIs is jeopardizedmainly by the impossibility
of directly estimating the practices of suppliers in relation to the
STIs. However, beyond that question, the situation between the STIs
is well-adjusted, which demonstrates the great capacity of
advancement in other areas, since the economic capacity of the STI
is the driving force for the development of initiatives addressing
the other two dimensions. “Limited funds challenge campus
owners and operators to plan, design, construct, and operate sus-
tainability improvement programs. One way to address this
constraint is to use the sustainability program itself as a funding
source for additional improvements” (Faghihi et al., 2015, p. 400).

The challenge facing the STIs in Southern Brazil lies in
expanding the activities that are developed and disseminated
effectively in their institutional websites or in specific reports. In
questions such as “Do you know whether the institution uses a
Social Balance?” or “Do you know whether the institution is
familiar with the Social Balance structure?” the responses for the
Brazilian South register 20%, a percentage that, in the methodology
applied by the SEIF/STI, indicates a categorization of “terrible”,
suggesting practical institutional disregard to the observed theme.

In dealing specifically with the social/institutional dimension, it
is also possible to establish the comparison from Fig. 2:

From this SEIF/STI analysis, it is understandable that the
essential advances for the Brazilian South in the social/institutional
dimension are centered in the “Institutional A3P” and “Institutional
ISCN” subcategories. While in the first, the necessity of participa-
tion of STIs is highlighted in the processes of “Awareness and
Capacitation” and “Quality of life in the work environment”, for the
improvement of the second subcategory, institutional attention to
short-term courses related to sustainability is necessary, among
other measures, in addressing students, faculty and staff. These can
be understood as complementary or communicative measures.

As stated in the literature review session, cross-institutional
assessment tools are essential so that STIs could paint a better
picture of what could be done differently to achieve sustainable
practices. Unfortunately, for that to happen, these institutions need
to be willing to efficiently report their activities so that the evalu-
ation could be more accurate. HEIs serve as a model on the spread
of sustainable practices and if so, they need to be aware of their
contributions and limitations.

6. Conclusions and recommendations for future research

For quite some time, assessment tools have been used to mea-
sure sustainability within institutions. The need to adapt these
tools to measure the sustainability of HEIs was soon realized, since
campuses are small town-like communities, and these institutions
can serve as a mirror for the dissemination of sustainable practices
for the faculty, the student body and the surrounding community.

Thus, this research presents a breakthrough in the use of the
most currently relevant international assessment tools methods
(GRI, ISCN), combining themwith a Brazilian tool based on national
concern (A3P) and adapting them to the STIs.

The importance of the contribution of Science and Technology
Institutes to creating participatory management in educational
institutions, whether public or private, presents a great opportunity
for changes in how society faces and solves problems of production
and damage to the environment. The contributions of STIs to sus-
tainability were verified through an evaluation framework for
sustainability, the deepening of practices that monitor socio-
economic-environmental issues on the institutional management
level. This monitoring includes activities that reveal the identifi-
cation and application of procedures that facilitate the diffusion
and further development of select practices promoted by these
STIs.

In addition, the investigation of tools such as GRI contribute to
the analysis of which the main guidelines are grasp how different
institutions interpret the concept of sustainability, and how the
concept is disseminated by the practices of institutions and other
actors worldwide.

The literature review and the results of this survey reveal that
HEIs are beginning to take actions and move efforts to engage in
sustainable practices, and the use of evaluation frameworks seems
to be one of the best methods to understand the institution's ac-
tivities and how they can be improved.



Fig. 2. Sustainability index e social/institutional (categories) comparison.
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Therefore, this research achieves its purpose, using a unique
method for the evaluation and comparison of STIs, encouraging
more institutions to use this tool or adapt their own evaluation
framework as needed.

One potential suggestion for further research on this subject is
to replicate the SEIF/STI model among a greater number of STIs in
Brazil and in other countries. Because the STIs under consideration
in this study are limited to three countries, it is possible that certain
aspects of each institution's rating are related to particular condi-
tions in a country or climate. Assessing STIs in other countries
within the same framework might better account for country dif-
ferences and enable closer analysis and scrutiny of institutional
practices at the university level.

Furthermore, it would be interesting for there to be participa-
tion from teachers from other STIs in future research, to bring
sustainability understanding from broader perspectives. Finally, it
would be productive for further work to enable onsite research
and/or with the participation of different respondents (students,
teachers and administrators/managers) in order to raise the
awareness of all involved in the activities of STIs.
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