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Proposition 1: Government
Directives coercively boost the
adoption of EMS practices in HEIs

Proposition 2: Stakeholders boost

the adoption of EMS practices in
HEIs

Proposition 3: The combination of
top-down and participatory
approaches through stakeholders’
engagement is essential for adopting
EMS practices in HEIs

Data Collection:
Visits to the campuses/Direct
observation; Interviews; Document
analysis

+ EMS Practices

Institution Institution
Alpha Beta

Data Interpretation:
Results: individual analysis of each
HEI and comparative analysis

Proposition 4: The adoption of EMS
practices in HEIs tends to face the
challenges of several barriers

. BARRIERS

> MOTIVATIONS

Proposition 5: The adoption of EMS
practices in HEIs tends to be
motivated by a variety of factors.

MAIN RESULTS

Bureaucracy is a significant barrier to the
implementation of EMS practices in
universities.

The presence of more motivations and
fewer barriers leads to the adoption of
more EMS practices.

The propositions presented were
confirmed.
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An exploratory study of environmental practices intwo Brazilian higher education

institutions

Abstract

This study aimed to identify the barriers and matiions that influence the adoption of
sustainable practices in higher education instingi (HEIS). A multiple case study
approach was used to analyze the influence of éingelbs and motivations identified in
the literature on two Brazilian HEIs. Five propasits were identified and discussed:
Government Directives coercively boost the adopt@nEMS practices in HEISs;
stakeholders boost the adoption of EMS practicé$bits; the combination of top-down
and participatory approaches is essential for ramimg EMS practices in HEIs; the
adoption of EMS practices in HEIs tends to facedhallenges of several barriers; the
adoption of EMS practices in HEIs tends to be natéd by a variety of factors. This
study has certain limitations common to qualitatresearch: case studies do not
provide generalizations, and research results alid wnly within limited contexts. It
was suggested further in-depth research into the ob bureaucracy in pursuing
sustainability in HEIls. Additionally, “bureaucracyshould also be considered a

significant barrier.

Keywords: Higher education; sustainability; environment; iemymental management

systems; university.

1. Introduction

The literature presents several reports of the emsfal implementation of
environmental management systems (EMS) in HEIsc€P12005; Jones et al., 2012,
Ledn-Fernandez and Dominguez-Vilches, 2015). Howefudl and accurate figures
remain unknown, since there is no national or dlobgistry (Disterheft et al., 2012).
Additionally, the adoption of EMS is, in generabluntary in HEIs around the world,
although in Sweden all higher education institidiomust implement an EMS
(Sammalisto and Brorson, 2008).

Lozano et al. (2015) conducted international redetr explore the commitment

and implementation of sustainable developmentghdr education. According to these



authors, studies of this nature are located, femtlost part, in Europe (80%), followed
by North America, Australia and Oceania, Latin Amoarand the Caribbean and,
finally, Africa. Their results corroborate the assm of Barth and Rieckmann (2013)
that sustainability studies in developing countaes still scarce. It is noteworthy that
even among European countries there are relathigly levels of disproportionality in
the field of sustainable development (Szopik-Depsks et al., 2017).

Brazil, the country chosen for this study, is paitthe BRICS group and is
among the ten largest economies in the world (Waddnomic Forum, 2017). In 2016,
it had 8,052,254 students enrolled in 34,366 dff€undergraduate courses, offered by
2,407 HEIs (Brazil, 2017).

Due to the specific structures and characteristfddEls, it may be questioned
whether a campus-based EMS can work successfullye & is inevitable that barriers
will arise in the process of change. Thereforés itrucial to identify and characterize
these barriers, in order to reduce or overcome tfi@mano, 2006a). However, it is not
easy to predict the repercussions of a barrier anbenation of barriers for a
sustainability initiative. A barrier can impact tlpgogress of EMS implementation,
which is highly dependent on the circumstancescamdext of the individual institution
(Velazquez, Munguia and Sanchez, 2005).

For this reason, it is essential to identify thammaotivations and barriers to the
adoption of EMS practices and how these will affdbe success of EMS
implementation in a HEI (Sammalisto e Brorson, 2008sterheft et al., 2012).
Therefore, this study aims to analyze these matimat and barriers, through an
exploratory study in two important Brazilian HEIs.

One of the main outcomes of this research is theralure review on
sustainability in HEIls. Furthermore, five researghmopositions shown to be
substantiated in the literature are presented,igiray new insights that may be relevant
for understanding sustainability in HEIs in emeggeconomies. The emergence of a
new barrier to sustainability in HEIs is also prese: ‘bureaucracy’.

The following sections will present the theoretibalckground to barriers and
motivations regarding the implementation of EM3Hi&l, the methodological approach

used, the results obtained and discussion, ancbtingusions of the paper.



2. Theoretical background

During the Decade of Education for Sustainable [praent (2004-2015),
some authors proposed sustainability initiativesgi@ening HEIs. The most frequently
cited (according to Web of Science and Scopus)tlaeeFramework for Achieving
Campus Sustainability (Alshuwaikhat and Abubak®&®08), Model for a Sustainable
University (Velazquez et al., 2006), and Graphidasessment of Sustainability in
Universities (GASU) (Lozano, 2006b).

Universities have adopted EMS in order to work tmsabecoming more
sustainable, reducing negative environmental ingpacid building greener campuses
(Alshuwaikhat and Abubakar, 2008). The EMS helpganizations to achieve their
environmental goals, reducing the damage that Hutivities cause to the environment,
through a set of practices and environmental manage procedures (Inoue et al.,
2013).

Clarke and Kouri (2009) discuss several EMS apgressdor HEIs, ranging
from formal certified models to informal uncertifieones. Examples include: ISO
14001; the Osnabrick model; Higher Education 21 2HE Environmental
Management System Self-Assessment Checldistliting Instrument for Sustainability
in Higher Education (AISHE); and the Campus Sustaility Model.

Nonetheless, the process of implementing an EM8sfdmth motivators and
barriers. Barnes and Jerman (2001) point out soareiebs encountered by three
universities from South Carolina in implementing BNS in their institutions. The
authors identify two main barriers: the lack of a@reess of the environmental impact of
HEIs due to the intangibility of the “education@rgce” developed, and the complex
hierarchy of HEI implementation due to various dépents’ differing levels of
autonomy. Moreover, they found that many facultymbers and administrators were
not interested in environmental issues, and thatttinover of staff and students in
HEIs, especially when a key team member leaveariother job, breaks the continuity
of the EMS. They also report the following barriedifficulties in carrying out
environmental audits due to a lack of standardmatihe inability to keep accurate and
reliable records for comparison; and the belieft t@nducting an audit is a highly
complicated task.

Viebahn (2002) points out the difficulties in matting and involving university
staff. This view is supported by Barnes and Jer(2@01) and Ifegbesan et al. (2017),



who found in one Nigerian university that no madnart 40.5% of students expressed
serious concern about solid waste practices. Vieh@002) also identifies another
barrier in the implementation of the EMS develog®d Osnabriick University: the
difficulty and time-consuming nature of data cdilen. A lack of requirement to
maintain and record data leads to its unavailgbilit

A survey conducted by Savely et al. (2007) ideedgifsome barriers to the
implementation of EMS in North American HEIs. Oneaim barrier was a lack of
communication between the institution and seniomagament, as almost half of
institutions failed to regularly report environmahierformance issues to the top
management. Similarly, senior management did ropilagly review the environmental
programs of their institutions. Another key issugsvihe lack of commitment of human
and financial resources to EMS. While some instihg have at least one full-time
employee responsible for environmental managenaiitées, others have to convince
existing faculty and staff members to include emwmental management in their
activities. In addition, a lack of confidence irethenefits of EMS was reported by
approximately 20% of the institutions surveyed.

Sammalisto and Brorson (2008) surveyed barrielSM& at the University of
Géavle, which was given ISO 14001 certification B0D2. A questionnaire distributed to
all university departments revealed the followirggrkers: lack of time — environmental
management is often seen as extra work, not indludedaily activities; lack of
information — in general, people do not know how itcorporate environmental
management into their individual activities; perglomterest — some people are less
sensitive to environmental issues; and the feelimgt government directives are
generally coercive, if necessary.

On the other hand, Cubbage et al. (2003) show hasthNCarolina State
University, Duke University, and the North Caroliftavision of Forest Resources
gained both Forest Stewardship Council (FSC) arsfathable Forestry Initiative (SFI)
certification for their forest. The motivators refmml were work environment
improvement, professional image improvement, higmeanagerial morale and
knowledge extension.

Sammalisto and Arvidsson (2005) report that a gawent directive made EMS
mandatory for all public organizations in Swedencsi 1996, as a political and
environmental goal. The main barriers they facedevirat EMS was not a priority, a

lack of monitoring by top management and a lackirancial resources. On the other



hand, the central motivators included: externalitafon, such as image, goodwill, and
credibility; interest of faculty, staff, and studenengagement and support of the top
management; and involvement of faculty, staff, studients.

Price (2005) presented the case of the Glamorgaveldity, located in Wales,
which implemented the ISO 14001 in 2002. The cosisgrwas that committing to
continuous improvement would improve the environtakrsustainability of the
organization, regarding its activities and the \aitéis of those who work for the
organization. The motivations include interestsfamfulty, staff, and students and the
engagement and support of top management, whicteases motivation, as also
reported by Sammalisto and Arvidsson (2005).

Disterheft et al. (2012) identified 47 European slBtross 14 countries which
have an EMS. A questionnaire was used to colleth dem the profile of these
institutions and the types of EMS implemented, &l as to identify the motivations
for implementing an EMS. Environmental awarenessao responsibility was
considered the most important motivator in EMS enpéntation, with 80% of the HEIs
evaluated classifying it as important or very intpat.

Stakeholder motivation leads to a good relationflgfween faculty, staff, and
students. In this way environmental responsibiligcomes personal, leading to
environmental awareness, which is the most impomawtivator since people are the
driving force for implementing an EMS (Price, 2005herefore, stakeholders play an
important role toward campus sustainability (Arrpy@017). Jabbour et al. (2013)
showed that individual motivation and individualveonmental management actions
are the main drivers for institutional change.

Accordingly, Disterheft et al. (2012) suggest a boration of the top-down
approach, which is effective in achieving enviroma¢improvements in HEIs, and the
participatory approach, which encourages educdtiosustainability on campus. This
combination allows for the reconciliation and redion of the interests of students,
faculty, and staff, facilitates information disdlwe regarding existing environmental
practices, contributes to building a more sustdadbture, and promotes adaptive
management and knowledge acquisition by sociahpest government, etc. Without
top management support, environmental initiatived projects may be limited to a
department or a campus area, or even be discodtidue to the retirement of a

manager or faculty member or a lack of resouraesng other causes.



The next section will present the research methogl@yed to analyze the

barriers and motivations for successful EMS impletagon.

3. Research Method

The procedures used to identify the barriers antivatoons for implementing
EMS in HEIs were based on a structured literatengew, as proposed by Lage and
Godinho Filho (2010) and employed by Jabbour (20IBe main steps in this process
are shown in Figure 1. Table 1 shows the combinatiof keywords used and the
number of articles returned by searching in WebSoience and Scopus, using the
standard search functions of the respective datgbaitially, the keywords
“Environmental Management Systems AND Universityére used, returning 727
papers in Web of Science and 2,331 in Scopus. Angesearch with the keywords
“Environmental Management Systems AND Higher Edocdtfound 240 papers in
Web of Science and 678 in Scopus. A further seasah performed using “ISO 14001
AND University”, which found another 23 papers ireld/of Science and 38 in Scopus.
A fourth search was made using the keywords “ISO014AND Higher Education”
which found 9 papers in Web of Science and 12 op8s.

This research used the inclusion criteria of atgbublished in the last 5 years
or those that had received at least one citatiopjichte articles were also excluded.
Thus, the preliminary results from the databaseckea (Table 1) were reduced to 52
articles. After reading the abstracts of these,afiles were selected for the final
analysis, and these papers were analyzed regardmigrs and motivations (Table 2).

Thereby, after conducting the literature reviewas possible to systematize the
main barriers and motivations described therein presented in Table 3. Table 4
presents the five theoretical propositions whiclengsed in the case study (Yin, 2010;
Srivertbodee, Icon and Kraisornsuthasinee, 201if).(2010) reports that propositions
extracted from literature reviews can be used gside to case study analysis, and can
also help to structure the case study and defiteenaltive hypotheses to be examined.

However, this may also lead to focusing on certi@ta and ignoring others.



Step 2: Search for articles on
Web of Science and Scopus

Step 4: Read the abstracts and
select relevant articles

<— |< <_ |<

Figure 1 — Structured literature review steps. Addgrom Lage and Godinho Filho (2010).

Table 1- Database search results

Number of Papers

Keywords
Web of Science Scopus
“Environmental Management Systems” AND “University” 727 2.331
“Environmental Management Systems” AND “Higher Edticn” 240 678
“ISO 14001 AND University” 23 38
“ISO 14001 AND Higher Education” 9 12

Procedures for conducting the Case Study

The case study approach was used to analyse aacissee (Yin, 2010): the
motivators and barriers to adopting EMS practiaasé in the literature, examined in
the context of two HEIs located in the state of Baalo, Brazil.

In the present study, the two HEIs selected aretdenby the names “Alpha
HEI” and “Beta HEI". They are public, free highedweation institutions with a daily
flow of around 6,000 visitors each. Both HEIs asetf major universities in the state
of S&o Paulo. Alpha HEI is part of a decentralimed/ersity with 24 campuses, while
Beta HEI is part of a university that has seven mases. Table 5 shows the

characteristics of the campuses studied in each BABha HEI's campus has about



1,000 staff members and 5,000 students; it thezgbtays a significant role in the S&o
Paulo higher education system. It is considereyla-tuality institution and one of the
best in the country. Beta HEI's campus also hasab@®O00 staff members and about

5,000 students and patients, and includes anaaéfdi hospital.

Table 2 — Classification of papers analyzed regararriers and motivations

Papers EMS Barriers Motivations
Barnes and Jerman (2001) [ [

Viebahn (2002) [ [

Shriberg (2002) [

Cubbage et al. (2003) [ [
Price (2005) [ [
Sammalisto and Arvidsson (2005) [ [ [
Ferreira, Lopes, Morais (2006) [

Tauchen and Brandli (2006) [

Savely, Carson and Delclos (2007a) [

Savely, Carson and Delclos (2007b) [ [

Sammalisto and Brorson (2008) [ [ [
Alshuwaikhat and Abubakar (2008) L]

Clarke and Kouri (2009) [

Suresh and Pallavi (2010) [

Bero et al. (2012) [ [

Disterheft et al (2012) [ [
Jones et al (2012) [

Boman and Andersson (2013) [

Brazil was chosen for this study because, as a reeoflBRICS, it is among the
major emerging economies in the world (Wilson anduBhothaman, 2003). It has
hosted significant environmental milestones sucthasJnited Nations Conference on
Sustainable Development, held in Rio de Janeirduime of 2012 (Leal Filho, 2015).
Despite this, very few studies have investigatestasnability in higher education in
emerging economies. The research framework usddpited in Figure 2, along with

the five propositions elaborated in Table 4.



Table 3 — Selected barriers and motivations reladeMS implementation in HEIs

Selected Barriers Selected Motivations

Lack of clarity as to the environmental damage edt Improvement of work environment and spirit of
by the HEI cooperation

HEI hierarchy differing from that of a company Inpement of professional image

Lack of interest or motivation from faculty membe Higher managerial morale

and technical-administrative staff

Turnover of staff and students in the HEI Knowledgéension

Difficulty of carrying out environmental audits Interest of faculty, staff, and students
Challenging and time-consuming data collection Elegaent and support of top management
Lack of financial resources Involvement of faculty, staff, and students
EMS not being a priority Government directives

Lack of support and monitoring from top manageme External reputation factors such as image,
goodwill, and credibility

Lack of communication between the institution amg t Personal interest

management

Understaffing Environmental awareness/social responsibility

Lack of confidence in the potential benefits of EMS

Lack of time

Lack of knowledge and information on EMS

Table 4 — Research Propositions

Research Proposition

Proposition 1: Government Directives coercively sioihe adoption of EMS practices in HEIs.
Proposition 2: Stakeholders boost the adoptionldSepractices in HEIs.

Proposition 3: The combination of top-down and #phatory approaches through stakeholders’
engagement is essential for adopting EMS praciicétEls.

Proposition 4: The adoption of EMS practices in BlEnds to face the challenges of multiple barriers

Proposition 5: The adoption of EMS practices in BlEnds to be motivated by a variety of factors.

Table 5. Characteristics of Alpha and Beta HEIshpases.

Characteristic Alpha HEI Beta HEI
Built area of campus 52,403.15 m? 156,850 m?2
o 3 colleges and 1 college, 1 administrative unit,
Campus organization o ) ) )
1 administrative unit 1 hospital
Employee composition 1,000 employees 1,000 employees

) 5,000 people, including students
Daily flow 5,000 students ]
and patients

Unit of analysis in the case stuc EMS practices, Alpha HEI EMS practices, Beta HEI
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These HEIs were chosen because they have simdaacteristics, which can be
classified into two groups:

1) General waste- usually more visible, such as disposable cupsd fecraps,
plastic, paper, aluminum cans, dry leaves, etc.
2) Laboratory waste - chemical and biological waste, such as wood isigay

laboratory animal carcasses or tissue, heavy metasnicals, etc.

The present study assumes that the HEIs studiedogmpme environmental
management practices, and that certain motivatord barriers influence the
implementation of these practices. Based on therdfieal concepts discussed, three
research assumptions are proposed. The data wdlerted through interviews,
observations, and document analysis.

The case study protocol and set of interview qoestiwhich guided the
interviews are presented in Table 6. The interviagted approximately one hour each
and were recorded and transcribed for analysis. rEBpondents interviewed in the
HEIs were academic directors, administrative doectand those responsible for
environmental management. In Alpha HEI the campusctbr was indicated as the
representative of environmental management affaitsje Beta HEI indicated an
environmental engineer as responsible for its emvirental management. Thus, three
interviews were conducted in each institution.

The observed findings were summarized, analyzedyamgped according to the
case study questions in order to strengthen theiderations presented in the results
and discussion sections. Similarly, the documemiined were analyzed, and the
results identified were grouped according to theecstudy questions presented in the
case study protocol.

The sources of evidence used allowed for datagulation, contributing to

ensuring the quality of the data collection andysia (Yin, 2013).
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ACCEPTED MANUSCRIPT

Research Strategy
Qualitative, Multiple Case Study,
Exploratory

Proposition 1: Government Proposition 4: The adoption of
Directives coercively boost the EMS practices in HEls tends to face
adoption of EMS practices in HEls the challenges of several barriers.

Proposition 2: Stakeholders boost +EMS

the adoption of EMS practices ir -
HELS. Practices

top-down and participatory S
approaches through stakeholders’
engagement is essential for
adopting EMS practices in HEls.

Proposition 3: The combination of I )

Proposition 5: The adoption of
EMS practices in HEIls tends to be
motivated by a variety of factors.

Data Collection:
Case Selection: Visits to the campuses/Direct
Leading Brazilian Universities observation

Among the best in the country Interviews
Document analysis

Data Interpretation:
Results: individual analysis of each HEI
and comparative analysis
Discussion of results

Study Contributions:
Study limitations
Recommendations for future research

Figure 2. Research Framework.
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Table 6 — Case Study Protocol

To identify how mativators and barriers influenbe adoption of
o Environmental Management System practices in higbacation
Objective o ] o . )
institutions, and to test the five research prapmss defined during the

literature review.

» How are environmental issues handled in the HEI?

» What EMS practices are adopted by the HEI?

» What are the barriers to the adoption of EMS ficas?

» What are the motivators to the adoption of EM&ctices?

* Does the government boost the adoption of EM$tjwes?

) * Do the stakeholders influence the adoption of EM&tices?
Questions ) .
» How are the environmental management progranjgfs
institutionalized?

» How have the environmental management prograwjefs influenced the
work routine?

» How should an EMS be implemented? Through théinie of top

management or all stakeholders?

Field of analysis Motivators and barriers to thegttbn of EMS practices in HEIs

Place Sao Paulo State, Brazil

Time period Between August 2013 and August 2014

Source of evidence Direct observations, documamis,interviews

The data obtained were subsequently organized,iraididual analyses and

discussions of the data are presented in the folpsection.

4. Results and Discussion
In this section the results found for research psdpns 1 to 5 will be presented
for each of the two HElIs studied. Section 4.1 mi#sent the discussion of these results.

Proposition 1. Government Directives coercively $iodhe adoption of EMS

practices in HEIs.

Brazilian universities are not legally required adopt EMS practices. The
National Policy on Solid Waste instituted by Law.N@,305, August of 2010 (Brazil,
2010), encourages the development of EMS in orgéinizs but does not oblige it.

Alpha HEI complies with the government-supervisadpdsal of laboratory

waste, and accordingly has instituted the followpnggrams:
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* Acquisition and Disposal Program — promotes conscacquisition aimed at
reducing consumption of chemicals and identifying aecording products to
be discarded, due to the hazards associated vigthyje of product and the
regulations determined by federal policy, ANVISAh@l National Health
Surveillance Agency), and the Fire Department.

* Reuse and Decontamination Program: Alpha HEI igpawesible for the
decontamination and reuse of the materials usedillinits campuses.
However, not all chemicals can be reused, and th&posal can be
expensive.

» Alpha HEI's laboratories comply with the ISO/IEC Q5 requirements —
General Requirements for the Competence of Teséing Calibration
Laboratories — including the traceability of ma&ésj although they do not
have accreditation. Laboratory waste is sent tesidf storagefacilities.
There are five facilities; each one receives a ifipetype of material, and
they are all adequately built to handle this typle noaterial without

contaminating soil, water, causing explosions, etc.

According to Alpha HEI's administrative director:

“Many actions are carried out; we have chemistrydaphysics laboratories, and
their waste must be disposed of properly. A commgatigcts wood shavings, mice
carcasses or tissue etc., i.e., everything thatiireg proper disposal. The campus
has replaced all traditional incandescent light lsilwith fluorescent light bulbs,
following the government’s recommendations.”

Beta HEI complies with the adequate disposal obdatory waste, and has
developed a campus waste plan according to Law03%2810. According to Beta
HEI's environmental engineer:

“There is a recycling program that has been ingtdnalized, implemented, and
funded by the university. In 1994, for the firstndi the university discussed
environmental issues with the community. Talkinthéoentire university community
made a big difference in education, both sociaiig aulturally (because we have the
basic employee and the professor, who has a patigta degree); waste became a
common subject for everybody. Due to waste gemerata discussion about
consumption was held in educational meetings. Atingly, there were some
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pedagogic actions related to the 3Rs: Reduce copsom Reuse, and separating

for Recycling.”

The recycling program in Beta HEI is comprehensind includes the following
environmental practices:

» Waste recycling - recyclable waste is disposednoblue bags and regular
waste in black bags. Cleaning services are outsdurand employees are
trained to send waste to the storage facility, wheis stored in specific areas
according to its type: regular waste, recyclablst@aand organic waste. The
waste is then sent from this facility either toeycling cooperative or to
landfill.

» Organic waste treatment — food waste generatetidyniversity restaurant,
fallen leaves and tree trimmings are compostedt Barthe composted
material is used in the campus yard and gardemspart is donated to the
community.

* Chemical and biological waste treatment - chemigalste is treated,
recovered, and made available to the source thaérgeed it. Biological
waste resulting from health care services undergoestment such as
autoclaving or incineration and, besides this speteatment, has to be
packaged and transported according to regulatiodgeoperly disposed of.

* Reducing the use of paper and plastic - all em@sy@e encouraged to use
double-sided printing, including for printing theseand dissertations.
According to the academic director, each departmeentitled to use only

one ream of paper per month.

Proposition 2: Stakeholders boost the adoptionMfSEpractices in HEIs.

Both HEIs have adopted EMS practices. It is nobézdahat in Alpha HEI
environmental initiatives began in several depantse particularly in the biology
department.

Alpha HEI does not have a proper and formal enwiremtal policy. The
respondents agreed that there are specific adiwortee proper treatment of laboratory
waste, environmental reserves, and consumptiorctiea but that some environmental

issues are handled according to necessity. Acoptdithe academic director:
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“There is not an environmental management police wesolve each issue as
needed.”

The administrative director stated that:
“We have not defined an environmental managememtyp@ome projects have
been created, mainly by Biology Department professsorhe facility constructions
always follow the rules and guidelines determingdhe Secretariat of Environment

and CETESB (Environmental Company of Sao Paul@Stat

The campus director stated that:

“The institution undertakes initiatives through e¢eeas and projects, which have not
yet been institutionalized by the Office of thev®st in an EMS.”

Individual departments have the autonomy to cautyemvironmental actions,
but since these actions are not integrated in ancmmdatabase, many end up being
discontinued over time. For example, it was rembrtieat the biology department
requested the purchase of specialized containeesdourage selective waste disposal
in common areas of the campus. However, peoplenedytmix paper, plastics, glass,
metals, and organic waste in all trash contairiEnsis, most of the waste is mixed and
therefore destined for landfill. According to theademic director of Alpha HEI:

“The main waste generated is paper, perhaps foltblweg printer cartridges. All paper is
collected and placed in a box. A man collects tmaterial and donates it for sale,
preventing it from being wasted... This action isoacern of our department; | do not know
if the same occurs in the classrooms... We alwaydat create awareness among our
employees: Aren't you going to use the computer wff! When you leave a room, turn
off the light; this is my constant concern. SomesimHuman Resources offer courses to

remind us of these actions and other importantrmédion.”

The reports showed that the effectiveness of EM&tjes is linked to their
institutionalization. Beta HEI stakeholders, despititial resistance, eventually learned
new habits because of institutionalized environmlemprograms. According to the
academic director of Beta HEI:

“We believed that one ream of paper per month wadtibe enough, but imposing a limit
was good because you learn; | print on both sideth® sheet, except when | have to file an
official document. Within our offices, sometimedot’t have much paper left, so | get some

from those who have the largest amount left.”
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It was found that each employee used ten disposalgle per day for drinking
water and coffee. Disposable cups were replacddindglividual reusable cups or mugs,
which were produced by the institution itself. Thesips were for use by the entire
university community, including in its restaurantfie campus engineer of Beta HEI
stated:

“This mug process was not a simple process; it taowhile for people to adjust to it
because you are removing something they feel ctabferwith, but it was successfully
institutionalized.”

With regards to the recycling program, the acadetimector of Beta HEI stated
that:

“They develop awareness among the sectors and rdisidAs for the disposable cups, a
more durable mug has been distributed so that wenatohave to use disposable cups,
including the students; during the first academieel, a lecture is given to present the

recycling program guidelines.”

In Beta HEI the Rational Use of Water Program aiongrevent waste of natural
resources through equipment optimization, chandsbits, and waste minimization. It
was observed that the faucets and toilet flushysgesns were water-efficient and that
pigeon droppings on sidewalks were washed awayusgh-pressure surface cleaners.
The Efficient Use of Energy Program implements gpeyaving actions and educates
the university community about the importance adrgy efficiency and the importance

of sustainable use of natural resources.

Proposition 3: The combination of top-down and m#patory approaches through

stakeholders’ engagement is essential for adoEiN$ practices in HEISs.

In Alpha HEI, some environmental actions have besgorted, but as they are not
institutionalized, they may end up being discoreitu
» Energy conservation program — according to theaedents, the institution
has developed a manual containing instructionsisfiodmation about the use
of resources and equipment, energy saving, and lgasiielines on how to
proceed. The campus has followed CPFL (Sao PaukrggnCompany)
recommendations, replacing all traditional incacdes bulbs with

fluorescent light bulbs.
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* Policy to reduce the use of paper and plastic erdarg to the administrative
director:
“ Paper is one of the main wastes generated by th@réstrative departments. We
have not been using recycled paper because ofdleywf purchasing at the lowest
price, i.e., the bidding process. We have had eriproblems associated with the
use of recyclable paper. We have been trying tanpte the use of individual
reusable mugs. This project is still under discossind was developed by a biology

department professor.”

* There was an attempt to replace white paper witlicted paper around the
year 2000, but due to the bidding process throlghElectronic Purchase
System (BEC), in which the lowest price wins the, laind the poor quality of
the recycled paper, the traditional white paper hais been replaced. The
campus director highlighted that these initiatimeed to be undertaken again,
and that he supports the “no photocopy” policy beeaof easy access to
digital technology.

» Water conservation program — the laboratories presly used 80-100 liters
of water to make 1 liter of distilled water, bunse adopting the use of
reverse osmosis, they have being using a lot legerwThis initiative was
first adopted in the Alpha HEI laboratories, andswgabsequently adopted in
the other campuses of the university by the Offitthe Provost.

* Environmental training — The campus director salthttthey offer
environmental awareness lectures and courses,hbtittiese are not very

frequent and are not designed or designated fagritiee campus community.

It may be noted that Alpha HEI's environmentaliatives are now only top-
down, and sometimes separate from departments.iiéans that such initiatives are
dependent on the work of an individual teacher esearch group. When there is a
change in senior management, there is no contintraing or use of a participatory
approach.

According to the academic director of Alpha HEle tenergy conservation
program distributed stickers to remind users to toif equipment at the end of their
activity. However, these decals got old or wereaeed, meaning that efficient use of

energy now depends on each individual's conscience.
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Beta HEI is part of a university that has had ataldshed Environmental
Management Committee since 2012, a committee whégleks to promote
environmental sustainability across the institiBorcampuses. Its fundamental
principles were established in a letter and anrenmental proposal in 2009, which led
to the passing of an Ordinance for forming Worki@goups (WG) to define an
approach to implementation of Environmental Managreinm all university campuses:

» Waste Management Working Group - aims to lay dola guidelines for
hazardous solid and liquid waste management wittia university.
However, units are responsible for applying thes&eajines according to
their own specificities.

* Education Working Group - promotes training to emage sustainable
actions, offering subsidies to increase awarendssooio-environmental
issues and individual and collective responsibilitystimulates the “learning
by participating” process. All personnel participgtin the training courses
have the responsibility to train a group of 30 deand, together with them,

develop and implement environmental projects.

Beta HEI has an environmental management websiédlidg its environmental
programs. Some units of the university have enwiremntal educators, who provide a
link between the Office of the Provost and the ottempuses of the institution. The

environmental educator is exclusively dedicatedraironmental management.

Comparative analysis of the study cases

Since Beta HEI has sought to institutionalize amirenmental management
program and has made an effort to educate the coityrabout environmental issues,
it can be said that all respondents viewed thadryar(Table 7) and motivations (Table
8) from the perspective of a top-down approachAlppha HEI, on the other hand, only
the campus director has a top-down view, as thispamdent considers the
implementation of EMS as the responsibility of @#ice of the Provost. The directors

consider the participatory approach to be ideal.

Proposition 4: The adoption of EMS practices in BlE#nds to face the challenges of

multiple barriers.
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Respondents from both institutions identified tlaerier ‘the EMS is not seen as
a priority for the university community (studenstaff, and faculty)’ (Table 7). The
Beta HEI environmental engineer, responsible fer environmental management,
emphasized the difficulties in increasing motivaticand raising interest in

environmental issues when identifying barriers.

Table 7. Barriers identified by Alpha and Beta HEé&Spondents.

Alpha HEI respondents’ considerations Beta HEI respondents’ considerations

BARRIERS Campus Academic Administrative Environmental Academic Administrative
Director  director director engineer director director
EMS is not a priority [ ] [ [ [ ] [ ] [ ]

Lack of clarity as to the

environmental damage L] L] [ [
caused by the HEI

HEI hierarchy is differen

u n
from that of a company
Lack of interest or
motivation by faculty
) [ ] [ ] [ ] [ ]
members and technical-
administrative staff
Turnover of staff and
. [ ] [ ] [ ]
students in the HEI
Difficulty of carrying out
| | |
environmental audits
Challenging and time-
consuming data [ [ [ ] [ ]
collection
Lack of financial
| | u u
resources
Understaffing [ ] [ [ [ ] [ ]
Lack of confidence in the
. . ] ] u
potential benefits of EMS
Lack of support and
monitoring from top [ ] [ [
management
Lack of communication
between the institution [ [ [
and top management
Lack of time (] (] ]
Lack of EMS
knowledge and [ [ [

information
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The Alpha HEI campus director did not identify soofdhese barriers because
this respondent believes that future EMS adoptiaistrbe carried out by the Office of
the Provost. This perception results from the dieakred structure of the institution,
with the respondent identifying the bureaucratiareloteristic of Alpha HEI as a batrrier,
and adding that:‘We have sought to develop environmental initiagiead programs,
but we do not have an institutionalized environrakepolicy; there are difficulties, such
as philosophical, natural, cultural, and financidifficulties.”

According to the Alpha HEI academic director:
“The academic director has a four-year mandate. W!se director is replaced, some
projects may be discontinued because they areanotalized by the Office of the Provost.
An Environmental Management System would be vdectiek, but everyone has to
cooperate. Are we concerned about the environm¥et, we are, but it is not seen as a

priority, and we should be an example.”

The Alpha HEI administrative director identified a&lf the barriers listed in
Table 5. The Beta HEI administrative director cdesed ‘EMS not seen as a priority’
to be the primary barrier, believing that this e treason why it has not yet been
implemented.

Accordingly, it is clear that the fact that Beta IHEandles environmental
management institutionally is the reason why theidxs ‘lack of financial resources’,
‘lack of support and monitoring by the top managetheind ‘lack of communication
between the institution and top management’ wetaedamtified in its case. In contrast,
the decentralized structure of Alpha HEI is onéhef reasons why these same barriers

were identified.

Proposition 5: The adoption of EMS practices in Bllgnds to be motivated by a
variety of factors.

As for the motivations (Table 6), the Alpha HEI qaums director did not identify
three of these motivators because this intervieweteves that protecting the
institution’s reputation and image and keeping upfgssional morale is the job of the

manager.
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The Alpha HEI academic director did not identifye tangagement and support
of top management as a motivation because somecgsdjad been discontinued over
time as they were not institutionalized by the Gdfof the Provost. The administrative
director identified all of the motivations listenl Table 6.

The Beta HEI environmental engineer did not idgntvwto of the motivations,
arguing that students, faculty, and staff are lyanilerested in collaborating and that
there is little involvement of faculty and staffcéording to the respondents, external
reputation, a spirit of cooperation, and high mamed) morale are very important.

Since Beta HEI is part of a prestigious nationaiversity, the respondents
believe they have to protect this image. The acadeimector and the administrative
director identified all of the motivations listenl Table 8.

Table 8. Motivations identified by Alpha and Bet&ld' respondents

Alpha HEI respondents’ considerations Beta HEI respots’ considerations
MOTIVATIONS _ _ . - - — :
Campus Academic Administrative Environmental Academic Administrative
Director  director director engineer director director
Interest of faculty,
| | | | |
staff, and students
Engagement and
support of the top m [ [ n [
management
Involvement of faculty.
| | | | |
staff, and students
Government directives [ n n n [ n
External reputation
such as image, goc [ [ [ [ [
will, and credibility
Improvement of work
environment and spir [ [ [ [ (] [
of cooperation
Professional imag
. ] ] ] ] ]
improvement
Higher managerial
] ] ] ] ]
morale
Knowledge extension [ n n n [ n
Personal interest [ [ [ [ (] [
Environmental
awareness/social [ [ [ [ [ [

responsibility
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4.1. Discussions

The success of EMS adoption showed a relationséiwden the barriers and
motivations encountered in each HEI. Comparing piheportions of Barriers and
Motivations (Table 4 and 5) identified by each HBIpha HEI highlighted fewer
motivations (88%) and more barriers (74%), indiogitihe less successful adoption of
EMS practices. On the other hand, Beta HEI idesdifimore motivations (94%) and
fewer barriers (40%), indicating more successfudpaidn of EMS practices. Figure 3
presents a framework for interpreting the casek/aed.

Proposition 1 was confirmed due to the governmegtilations concerning the
handling of controlled and hazardous materials ciaffected both HEIS’ laboratories.
However, Brazil has not exerted legal pressure Wels to adopt EMS. Proposition 2
was confirmed because the concern of stakeholdkrslify, staff, and students) about
environmental issues has been shown to boost thetiad of EMS practices in HEIs.
Unfortunately, individual or isolated initiativesdertaken by some departments end up
being discontinued, confirming Proposition 3, whiginforces the importance of the
combination of top-down and participatory approacheropositions 4 and 5 can be
considered as validated, although there were stigfgérences observed between the
two cases.

Finally, “bureaucracy” emerged as an additionahsicant barrier, capable of
explaining some of the differences observed betwéd¢pha and Beta HEIs.
Bureaucracy has hampered proactive environmentalagenent in Alpha, and has
impeded more advanced approaches to managing emerdal issues. The adoption of
an EMS would integrate environmental practices imtcommon database, align the
interests of the university community, and impradive sustainability of all campuses of
both institutions. However, this was not the obedrkeality.

It was observed that certain barriers were expee@rdifferently by Alpha and
Beta HEIs. Beta HEI's respondents did not identifick of support and monitoring
from top management’, ‘lack of communication betwethe institution and top
management’ or ‘lack of financial resources’ asribes. However, Alpha HEI did.
Alpha HEI is part of a university with campusesegut throughout the state of Sao
Paulo, which makes communication with top managenafficult and consumes
financial resources. Bureaucracy seems to be atiadd challenge. The Office of the

Provost of Alpha HEI has not established any adyisgroup similar to the
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Environmental Management Committee of Beta HEI réfuge, Alpha HEI showed

greater difficulty in handling environmental managgnt.

Environmental
Fewer EMS E PO Concerns
practices are : E
adopted i @
0 Motivations
Environmental
More EnD i .0 Concerns
practices are %
adopted i @ i
0 OMotivations

Figure 3. Relationship between barriers, motivati@nd adoption of EMS practices.

5. Final Considerations

The present study has contributed to the identiioaof the motivations and
barriers to EMS implementation in HEIs. An explorgt study was carried out to
investigate how these motivators and barriers ambe the adoption of EMS
environmental practices in Brazilian HEIs. Thisdstthas additionally identified that
bureaucracy is a significant barrier to the implatagon of EMS practices in
universities. It seems to be responsible for thiéemdinces observed regarding the
environmental performance of Alpha and Beta ingstits.

This study has shown that the presence of morevatains and fewer barriers
leads to more successful adoption of EMS practi€ash of the propositions presented
was confirmed. Proposition 1 — ‘Government Diregsivcoercively boost the adoption
of EMS practices in HEIS’ — was shown to be truesreif these practices are applied
only in the proper handling of hazardous materialdaboratories. Proposition 2 —
‘stakeholders boost the adoption of EMS practicesHEIS’ — was proven in the
initiatives of departments to develop environmeptajects involving students, faculty,
and staff. Proposition 3 — ‘the combination of thpwn and participatory approaches is
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essential for maintaining EMS practices in HEls's perceived as necessary by both
institutions, although they use different enviromta¢ management strategies.

This study has certain limitations common to qaélt research: case studies
do not provide generalizations, and research iesalé valid only within limited
contexts. Further research is suggested to develaerstanding of the role of

bureaucracy in HEIs pursuing sustainability.
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Highlights

* Government Directives coercively boost the adoptibEMS practices in HEIs.
» Stakeholders boost the adoption of EMS practicé¢His.
* The combination of top-down and participatory aolees is essential for EMS

practices.

* The adoption of EMS practices in HEIs tends to fiheechallenges of several
barriers.

* The adoption of EMS practices in HEIs tends to laéivated by a variety of
factors

« EMS practices in HEIs should consider “bureaucracgignificant barrier.



