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Abstract: Growing environmental problems and increasing requirements of green jobs force uni-
versities around the world not only to transform their curricula but also to enrich existing ones
with contents related to the promotion of sustainable development. This paper aims to show the
importance of measuring and monitoring the share of green contents in all university activities, as
only in that way it is possible to monitor trends and give realistic assessments of their effect and
importance. The paper presents a comparative analysis of different types of methodologies for
assessing sustainable activities at universities as well as research conducted at the University of Novi
Sad in Serbia and its comparison with the University of Gothenburg (Sweden). This research aims
to point out the importance of increasing competitiveness in higher education through assessment
of green content in a curriculum and its promotion. In this way, through eco-labeling methodology,
it would be easier to identify those contents that, in a certain share, contribute to the promotion of
sustainable development. Furthermore, this methodology can easily be extended across the country
and the region, which would bring positive effects to all stakeholders in higher education.

Keywords: sustainable development; green campuses; green study programs; sustainability manage-
ment tools; green eco-labels

1. Introduction

In response to a series of global environmental crises that occurred at the end of the
last century, in recent decades, there has been increased public concern about the negative
impact of human activities on the condition of the environment. According to the report
of the World Commission on Environment and Development (WCED), better known as
the 1987 Brundtland Report, sustainable development can be defined as “the development
that meets the needs of present generations without compromising the ability of future
generations to meet their needs” [1]. During this period, the topic related to sustainability
and sustainable development became popular and discussed a lot in scientific and political
circles. Although the initial success was limited, the mentioned topics were included in a
large number of national and global policies [2]. Today, many actors are engaging in the
fight to accomplish the so-called Sustainable Development Goals (SDGs) or Global Goals
set under the 2030 Agenda for Sustainable Development to eradicate poverty in every sense
on the whole planet [3]. For this reason, companies and other organizations are placed in a
position to take into account the roles of environmental issues in economic effects [4]. The
World Economic Forum (WEF) focused on the study of sustainable competitiveness, which
once again emphasized the need to monitor sustainable development factors in order to
achieve greater competitiveness.

The importance of including the higher education (HE) sector, in the fight for a
healthier environment, was recognized as early as in 1992 through Agenda 21, which
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emphasizes the need for Education for Sustainable Development (ESD). Namely, several
studies have proven the link between appropriate learning about sustainable development
and responsible student behavior as an impact indicator [5]. Thus, for example, according
to [6], ESD leads to a change in behavior of people that results in 10–20% savings in energy
consumption. The goal of this view of education is to connect ecological, economic, and
environmental aspects in the teaching process [7]. For this reason, universities have an
obligation to include more content dedicated to sustainable development in their study
programs, which, at the same time, promotes the importance of environmental behavior
in the wider society [8]. Aware of their role in society, universities around the globe seek
to make green their programs and courses and thus contribute to achieving global goals
in the field of sustainable development [9]. In this way, the education system will enable
people to take more care and responsibility for the environment and thus provide coming
generations with a sustainable future. The authors of [10] define a green curriculum as
the curriculum that is “taking environmental protection, natural conservation, resources
saving and rational utilization, and advocacy of environmental friendliness as the principal
content and teaching objectives”.

In addition to including green contents in teaching, universities also strive to demon-
strate their commitment to preserving the environment in a practical way by building
sustainable campuses. This academic community activity implies the active role of teaching
staff, students, and university partners who have great potential to enable themselves and
others to live in a healthier environment, and some of the useful methods to encourage
them are the assessment of green content in a curriculum and use of eco-labels.

The subject of the research is the assessment of green contents in the teaching cur-
riculum of academic study programs, bachelor and master, at the University of Novi Sad
(Serbia). The research also includes a comparison of different assessment organizations
and their methods, with a special emphasis on curriculum. The research objective is to
determine the importance of measuring and monitoring the share of green contents in all
university activities, with a special emphasis on the eco-labeling of study programs as a
tool for promoting good practice. The hypothesis of the paper is the following: Assessment
of green content in a curriculum is essential to achieve sustainable competitiveness of uni-
versity campuses. The motivation of the research is to enable the creation of scientifically
verified and pragmatic bases of university competitiveness through green assessment of
study programs, which has wider importance for the socio-economic community. The
research is important for both the academic community and professionals, with a special
emphasis on policymakers in the subject field.

The paper consists of the following sections. Section 1 lists the basic assumptions of the
subject matter with an explanation of the subject, goal, and main hypothesis of the research.
Section 2 determines conceptual research problems with an exemplary introspection of
successful practices. Section 3 describes the research context and method for assessment
of green content of study programs in higher education. Section 4 presents a discussion
of the research results, and Section 5 gives concluding remarks and directions for further
research, as well as the list of used literature.

2. Conceptual Problems
2.1. Sustainable Competitiveness

For a long time, gross domestic product (GDP) per capita and the level of productivity
were considered the main indicators of success at the macro and micro levels, respectively.
However, later, many studies such as [11] have shown that competitiveness is not the
result of individual factors but that, on the contrary, it depends on a multitude of relations
and numerous indicators. According to the definition of the European Commission, “an
economy is competitive if its population can enjoy a high and rising standard of living,
as well as a high-level sustainable employment” [12]. At the micro-level, one of the
popular definitions of competitiveness says that this term represents: “the firm’s ability to
sustainably fulfill its dual role: fulfilling customer requirements and earning profits” [13].
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Today, we can see that measuring competitiveness has become a science in itself, attracting
numerous researchers to deal with it. For this reason, the last decade has seen a sharp
increase in the number of different models and approaches to measuring competitiveness,
which, in turn, has led to specialized trends as well as to the research on a large number of
indicators on which competitiveness at different levels could depend [14].

The third and fourth industrial revolutions brought about new changes that greatly
affected the environment and led to a lack of available resources and shaky ecosystems [15].
One of the leading international institutions, the World Economic Forum, defined sustain-
able competitiveness as: “the set of institutions, policies, and factors that make a nation
productive over the longer term while ensuring social and environmental sustainabil-
ity” [16]. In fact, only through the integration of multiple perspectives—economic, social,
and environmental—can sustainable competitiveness be understood [17,18]. The whole
concept, in short, can be presented as: “the ability to meet the economic, social and environ-
mental needs of society” [19]. Thus, it is essential to observe and promote university green
entrepreneurial support of students’ green entrepreneurial intentions by formulating and
implementing strategy directions with both economic and non-economic multiple gains
for the broader social-economic community, especially investors, entrepreneurs, students,
and universities as the core. Their sustainability, green content, and also the significance of
the establishment of sustainable ecosystems are further emphasized [20–22].

Such changes were a signal to scientists dealing with competitiveness to include
new indicators into their research that show progress towards a green economy based
on sustainable development [23,24]. Indicators describing sustainable development were
first included in many models that measure general competitiveness such as the Global
Competitiveness Index, the Europe 2020 Strategy Competitiveness Index, the Global In-
novation Index, etc. [25]. In recent years, as the importance of this topic increases, a large
number of models specialized to precisely measure sustainable competitiveness at different
levels have been developed. Examples of such models include the Global Sustainable
Competitiveness Index, the Global Destination Sustainability Index, Sustainable Economic
Welfare, the Sustainable Cities Index, the Climate Change Performance Index, the Global
Green Economy Index, the Environmental Sustainability Index, the Environmental Perfor-
mance Index, etc. It can be concluded that the issue of measuring the achieved level of
sustainable competitiveness is very attractive for today’s scientists, as well as the fact that
there is no single model that best reflects the achieved level in this field, as evidenced by
numerous studies [26].

2.2. The Importance of Making Study Programs Green

Nowadays, the higher education sector has been facing the effects of several new
factors arising as a result of high technology development under the fourth technologi-
cal revolution. Special challenges for university centers are the development of artificial
intelligence, robotics, autonomous vehicles, augmented reality and virtual reality technol-
ogy, and also the mass access of students to numerous smart devices with a high-speed
internet connection [27]. There have also been changes in terms of students’ mobility, who
increasingly prefer green modes of transport such as electric scooters. Namely, with their
influence, universities are trying to promote sustainable modes of transport, which has an
effect not only on the environment and the economy but also on student education [28].
Furthermore, the interests of today’s students are increasingly focused on solving problems
and topics such as mitigating climate change effects and saving energy and other resources
as well as proper waste disposal. Along with the strengthening of the environmental
awareness of university students and teaching staff, various concepts and methods have
been used in teaching that promote environmental protection. Namely, it is considered
that sustainable development is one of the key drivers of upcoming technological changes
as people are becoming more aware of the negative consequences of their actions on the
environment [29].
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In the paper [30], it was argued that the development of green study programs is
essential regarding the establishment of a progressive green university using a maturity
assessment tool and framework in the function of achieving and maintaining a competitive
advantage, which is especially important in dynamic business conditions. Researchers [31]
investigated the current state and conditions of environmental management with special
attention to universities and the possibility of making the study programs green. Their
work is significant because it stressed the necessity of participatory methods of governance,
having in mind more sustainable and green best practices in universities.

Today’s students, especially future engineers, must have the necessary knowledge
that would allow them to balance the social, economic, and environmental aspects of the
industrial activities in which they are involved [32–34]. For this reason, universities around
the world, especially in the last fifteen years, have been implementing content dedicated
to sustainable development in their programs [35]. In their research, the authors of [36]
presented examples of good practice of including the concepts of sustainable development
in programs at seven different universities from seven different countries. Some of the
conclusions they came to refer to the need to help students develop critical thinking and
change their own values in terms of sustainable development; providing students with
insight into projects and examples of good practice in the form of case studies, as well
as bringing lecturers from the field of economy [36]. The literature also offers numerous
proposals related to the way of integrating sustainable development into the curriculum.
Some authors even suggest involving students in the creation of teaching contents and
curricula, as in that way, they would feel more related to the postulates of sustainable
development. In that case, students could propose, criticize, and provide solutions related
to the introduction of the concepts of sustainable development in study programs [37].
Models that include the introduction of case studies, creative problem solving, and under-
standing different aspects of a problem are also proposed [38]. The results in [38] show
that engineering students perform problem analysis and case studies through six levels
of Bloom’s taxonomy, which include knowledge, comprehension, application, analysis,
synthesis, and evaluation with increasing skill.

On the other hand, some solutions indicate the need to connect broader structures in
the promotion of sustainable development and that we should talk about the establish-
ment of so-called sustainable university campuses [39]. Some authors actually consider
making the campus green as the first step towards achieving an appropriate degree of
university sustainability [40]. Furthermore, some authors believe that it is not enough to
provide students with appropriate theoretical knowledge about the principles of sustain-
able development and that they also need an appropriate environment in which they could
implement the learned principles in practice during the study period [41]. Sustainable
campuses are considered places that provide students with all the necessary conditions in
which they can learn and practically apply the main principles of sustainable development
regardless of the study program. One of the first green initiatives at universities was the
iChange competition run in 2013, held by Connect4Climate initiative, a global partnership
program of the Communication for Climate Change Multi-Donor Trust Fund (MDTF) at the
World Bank Group. The competition received 248 entries from students from 165 universi-
ties across 66 countries, demonstrating the power of global youth participation [42]. At
Hokkaido University in Japan (2020), a sustainable university campus is defined as, “a
university that contributes to building of a sustainable society through education, research,
collaborating with the society and campus development” [43].

2.3. Measuring the Success of Sustainable University Activities

There are numerous examples of world universities that, through their activities,
want to contribute to the preservation of sustainable development principles in various
ways. Through their activities, universities strive to influence the improvement of the
environment that surrounds us but also to improve their own corporate image through
so-called green marketing. Namely, research has shown that higher education institutions
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with a positive image can count on increased student enrollment rates, increased loyalty,
and increased positive word of mouth [44].

According to a study by McIntosh et al., (2008), between 2001 and 2008, the commit-
ments made by the studied universities to promote sustainable development increased
by 43% [45]. However, although the number of universities promoting sustainable de-
velopment is increasing, the problem that arises concerns the lack of adequate data to
measure their success [46–48]. Numerous published scientific models and organizations
help universities to approach the so-called greening of their programs and campuses in the
right way. Some authors also suggest the creation of a composite competitiveness index
that measures the degree of sustainability of a university campus [49]. Namely, as we live
in a time of fast and clear information, universities are expected to receive adequate confir-
mation from some relevant organizations for their green practice. For this reason, entities
and associations have been established that deal with data collection, model formation, and
ranking of the best practices in the field of green universities. In order to better understand
the existing models, the paper performs a comparative analysis of different models that
show the assessment of sustainable activities at the university.

2.4. Eco-Labels (Origin, Development, and Significance)

Today’s consumers are paying more and more attention to the impact of products and
services on human health and the environment, at all stages of their life cycle. For this
reason, many companies choose to use some of green marketing tools such as eco-labels,
promotion of eco-products, as well as investing certain resources in improving environ-
mental protection and sustainable development. Research shows that a company will have
better results if it integrates eco-labeling strategies and a green marketing mix into the
decision-making process [50]. In this way, consumers receive more complete information
when it comes to the impact of their decision to purchase a particular product or service on
ecology and sustainable development [51–53]. Some authors even believe that this way
of labeling also allows consumers to learn more about the method of production/service
provision and disposal of products after use [54]. Because of all of the above, eco-labels
are considered a useful tool for achieving greater sustainability of consumption, especially
when it comes to products or services of which the use may have a negative impact on the
environment [55]. In this way, eco-labels provide customers with a choice that contributes
to improving the environment as well as accomplishing the goals of national, regional, and
global strategies (e.g., reducing CO2 in the air, improving energy efficiency, etc.) [56].

We may single out eco-labeling in service activities as a special category of eco-labels,
which includes higher education [57]. However, there are a small number of papers in
the literature dedicated to this topic, which makes it very challenging to research. From
the existing studies, we can single out the research by Hickman and Meyer (2016) which
is focused on the efficiency of eco-labeling in higher education. The study analyzed
the impact of the signing of the American College and University Presidents’ Climate
Commitment by higher education institutions on student enrollment. The results showed a
very positive correlation, meaning that the institutions that signed this charter subsequently
faced increased enrollment rates and student interest [58]. Furthermore, a very positive
example of the application of eco-labels in study programs was given by the University of
Gothenburg, which will be presented in the paper in a later section.

3. Research Context, Method, and Results
3.1. Research Context

With the literature review, the authors found few studies that deal with the analysis of
existing models for the assessment of sustainable activities in universities. In the following
text, the best models, their advantages and disadvantages will be singled out, with a special
analysis of the green content in the curriculum. Also, in this part of the paper, an example
of evaluation of green content in programs at faculties that are members of the University
of Novi Sad in Serbia is presented.
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3.1.1. Assessment and Sustainability Management Tools for Universities

Research [40] shows an overview of campus sustainability assessments tools as well
as the frequency of indicators related to physical elements such as energy, air and climate,
buildings, soil and ecosystem, transportation, waste, water, food and recycling. Further-
more, it is interesting to point out the study [59], whose authors analyzed nine models
for assessing the sustainability of higher education institutions using the criteria devel-
oped by the Global Reporting Initiative and the Association of University Leaders for a
Sustainable Future. The results of the study show that the Pacific Sustainability Index
and the Sustainability Tracking and Assessment Rating System (STARS) have the most
comprehensive assessment tools in this sector [59]. It is also important to describe several
other sustainability management tools important for higher education which do not in-
clude the assessment of the curriculum itself. For example, the model called “The Times
Higher Education Impact Rankings”, which analyzes more than 1500 universities across
93 countries and evaluates universities against the United Nations’ SDGs. Its indicators
provide balanced comparisons across four areas: teaching, research, knowledge trans-
fer, and international outlook. The metrics were developed in partnership with Vertigo
Ventures [60]. Another example is the International University Sports Federation (FISU)
Healthy Campus program which includes 35 universities from 24 countries. With the
Healthy Campus program, universities embed concrete health and wellness resources into
all aspects of campus life and culture. Colleges receive Healthy Campus Certified status
based on 100 criteria developed by leading global experts. Universities are evaluated across
seven domains: Physical Activity and Sport; Nutrition; Disease Prevention; Mental and
Social Health; Risk Behavior; Environment, Sustainability, and Social Responsibility; and
Management of Healthy Campus [61].

In addition to models aimed directly at measuring sustainable university activities,
it is worth mentioning those that are broader set but can be adapted to the needs of the
higher education sector. Such is the case, for example, with the SDG Action Manager
tool (developed by the UN Global Compact in collaboration with B Lab, which gives
companies the opportunity to set clear goals on the SDGs and benchmark progress against
standards) [62]. On the other hand, some models are focused on certain professions such as
an organization called “The Principles for Responsible Management Education (PRME)”,
which is a United Nations-supported initiative founded in 2007. PRME brings together
business and management schools in order to provide them with the appropriate skills
needed to balance economic and sustainability goals, with a special focus on Sustainable
Development Goals (SDGs). In this way, this organization makes a connection between the
United Nations and management-related higher education institutions [63]. Furthermore,
a large number of models have been developed aimed at a lower level of education, such as
initiative “Eco-Schools” which have been developed by a European educational program.
Today, it is the largest global sustainable schools program and model for environmental
education and sustainability at the international level (with national coordination and
recognition and awards) [64].

While from the literature, [40,65] show representations of models with their advan-
tages and disadvantages, this paper presents a more comprehensive analysis with a partic-
ularly prominent assessment of the curriculum. The first part of the research is dedicated
to comparing different types of methodologies for assessing sustainable activities at univer-
sities. The study includes seven different organizations from different countries. The paper
shows an overview and assessment of the best methodologies of organizations that support
the establishment of sustainable university campuses. Table 1 shows a comparative analysis
of all the described assessment organizations based on several categories. The research
includes an assessment of the advantages and disadvantages of each of the described
methodologies. The tool for assessing sustainable content in the university curriculum was
analyzed in particular. The used methodology, assessment categories, and objective of the
framework are analyzed as well.
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Table 1. Assessment and sustainability management tools for universities.

Organization Name Methodology Assessment Categories Objective Assessment of Green
Content in Curriculum Advantages Disadvantages

Sustainable Campus
Network (Chile)

Adaptable model for
assessing sustainability

(AMAS) methodology for
sustainability assessment in
HE, hierarchical method of

analysis, construction of
composite index [66]

Management and
supervision; Sustainable

culture; University
activities; Campus

management;
Social responsibility

Calculating the degree
of application of
sustainability in
higher education

institutions

Curriculum assessment
at undergraduate

studies; Curriculum
assessment at higher

levels of studies

Easy information
gathering, fast results,

easy comparison

Possible manipulation of
input indicators in

measuring and
obtaining unrealistic
rankings; absence of

measuring sustainable
content in the

curriculum

International
Sustainable Campus

Network (Worldwide)

Case studies, project
approach [67]

The Sustainable
Development
Goals (SDGs)

Promoting examples
of good practice of the
concept of sustainable

development at
universities

Improving the
curriculum by

introducing content of
SD within the

goal—quality education

Indicators are not
strictly defined; there

is a possibility to
adjust the activities of
the university within

the goals

Impossibility of
adequate comparison

and ranking of
universities

The Sustainability
Tracking, Assessment

and Rating System
(Worldwide, mostly

North America)

Collecting points [69]

Academics; Engagement;
Operations; Planning and
administration; Innovation

and leadership

Calculating the degree
of application of

sustainability in HE
institutions

Curriculum assessment
at undergraduate

studies; Curriculum
assessment at higher

levels of studies
(number and percentage

of programs, number
and percentage of

students)

Easy information
gathering, fast results,

easy comparison

Possible manipulation of
input indicators in

measuring and
obtaining unrealistic

rankings

The ProSPER.Net
alliance (Asia-Pacific)

Project approach of
reporting, based on
proposed objectives,

strategies, actions, and
deadlines [72]

Curriculum reform;Strong
education and research

programs; Vision; Creating
a sustainable society;

Active participation of
HE institutions

Building a community
of HE organizations

whose goal is
transformation in the

direction of SD

Realization of the project
called “Integrating

Sustainability in
Business Curricula”

Indicators are not
strictly defined; there

is a possibility to
adjust the activities of
the university within

the goals

Impossibility of
adequate comparison

and ranking of
universities
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Table 1. Cont.

Organization Name Methodology Assessment Categories Objective Assessment of Green
Content in Curriculum Advantages Disadvantages

People and Planet’s
University League
(United Kingdom)

Hierarchical method of
analysis, construction of

composite index [73]

Environmental policy and
strategy; Human

Resources and staff;
Environmental audits and

systems; Ethical
investment and banking;

Carbon management;
Workers’ rights;

Sustainable food; Staff and
student; Engagement;

Education; Energy sources;
Waste and recycling;

Carbon reduction;
Water reduction

To improve
sustainability in HE

through rewards

Curriculum assessment;
training of teaching staff

Encourage the public
disclosure of

information relevant
to sustainable
development

Possible manipulation of
input indicators in

measuring and
obtaining unrealistic

rankings

The EU
Eco-Management and

Audit Scheme
(Europe)

Eco-Management and Audit
Scheme (EMAS)

methodology,
Environmental Management

System (EMS) [75]

Organizational
information;

Environmental aspects;
Environmental
responsibilities;

Environmental data

Improving
environmental
performance of

organization

Special indicator for
universities; greening

curricula

A large number of
quantitative indicators,
easy calculation of the
composite indicator;

easy to use
management tool

The methodology is not
designed specifically for

HE institutions

UI Green Metric
(Worldwide)

Philosophy that
encompasses the three Es:
Environment, Economics,

and Equity [78]

Setting and Infrastructure
(15%); Energy and Climate

Change (21%); Waste
(18%); Water (10%);

Transportation (18%);
Education and
Research (18%)

To provide the result
of the current

condition and policies
related to Green

Campus and
Sustainability in

universities all over
the world

The ratio of
sustainability courses

towards total
courses/subjects

It is easy to take part;
the process is

relatively simple and
not much time

consuming

Online survey—possible
manipulation of input

indicators in measuring
and obtaining unrealistic

rankings

Source: Authors.
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Sustainable Campus Network (Chile)

The Sustainable Campus Network is part of a UNESCO-funded project called The
Green Citizens. The project aims to promote education for sustainable development,
i.e., to motivate people around the world to show examples of good practice in how
they help to enrich knowledge about ecology and environmental protection in different
ways. The network consists of 15 different universities in Chile. The mission of the
Sustainable Campus Network is to promote relevant teaching methods in the field of
sustainable development in higher education. In order for a university to be able to
access the network, it is expected to conduct an active campaign on campus to promote
ecology and the principles of sustainable development using various tools. The goal
of the Sustainable Campus Network is to build a society that respects the principles of
environmental protection and sustainable development through the establishment of closer
interaction between universities, companies, and society [66].

Sustainable Campus Network (Worldwide)

The International Sustainable Campus Network (ISCN) is a network of higher educa-
tion institutions with a mission to enable its members to quickly exchange information,
good practices, and ideas in the field of disseminating information on sustainable de-
velopment on university campuses, as well as integrating knowledge on this topic into
study program curricula. The ISCN includes over 80 universities from 30 countries that
work together to better serve their environment and the communities in which they are
located. The ISCN helps universities to test new ideas in practice, measure their impact,
and compare them with other institutions or over time [67]. This organization has sup-
ported numerous programs and projects such as The EcoCampus NTU within Nanyang
Technology University, Singapore, which launched the initiative to achieve 35% energy,
water, and waste intensity savings from 2011 to 2020. In this way, the above university
aims to become one of the eco-friendliest campuses in the world [68].

The Sustainability Tracking, Assessment, and Rating System (Worldwide, mostly
North America)

The Sustainability Tracking, Assessment, and Rating System (STARS) is a self-reporting
and transparent system aimed at measuring the achieved results of universities in the field
of sustainable development. This platform is currently used by close to 1000 universities
and institutions related to them around the world. The grades the participants receive
vary depending on their performance in the field of sustainable development, and they can
receive a bronze, silver, gold, or platinum STAR badge or STARS Reporter award [69]. In
addition, institutions are ranked according to the recognized Sustainable Campus Index,
which is published and formed annually. This index ranks organizations by 17 areas of in-
fluence related to academic practice, community impact, campus activities, and leadership.
An example of good practice is the University of Illinois at Chicago, which won the silver
STAR badge for 2018. As the only state research university, this institution is committed to
ecology in all aspects of its business strategy. In order to promote sustainable development,
the university has made a plan to combat climate change, which consists of numerous
ideas and solutions that it will strive to implement in the period from 2018 to 2028 [70].

The ProSPER.Net Alliance (Asia-Pacific)

The ProSPER.Net alliance was founded in 2008 to promote a sustainable economy
and environmental protection in the Asia-Pacific region [71]. Many relevant institutions
are members of this alliance, and its current activities are mostly focused on the promotion
of sustainable development in higher education, i.e., implementation of the Global Action
Program (GAP) on Education for Sustainable Development. The ProSPER.Net alliance is
actively involved in the implementation of many projects that contribute to environmental
improvement, and one of them is a project called the Disaster Resilience and Sustainable
Development Education Network in Asia. The goal of this project is to form a strong
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regional network with activities aimed at reducing the negative impact of various spheres
of society on the environment. The activities of this project also include curriculum revision
to integrate sustainable development contents into postgraduate courses and curricula [72].

People and Planet’s University League (United Kingdom)

The People and Planet association is a student network, the members of which are
universities across the United Kingdom, with a goal of encouraging the activities of higher
education in the direction of sustainable development. This association has developed its
own methodology for ranking UK universities by 13 environmental and ethical factors [73].
Half of the data are collected from the websites of the universities which are expected to
transparently publish and promote as much content as possible related to social respon-
sibility and ecology, while the other half of the data are obtained from relevant statistical
publications. According to the ranking list for 2019, Newcastle University was ranked
12th out of 154 universities. This university received the most points within the Carbon
Management factor, as it developed its own Carbon Management Plan according to which
the university is expected to have net-zero carbon dioxide emissions by 2040. To realize
this plan, the university implemented some projects in the field of research and investment
in renewable energies, decarbonizing heating and cooling, heating and ventilation system
upgrades, etc. [74].

The EU Eco-Management and Audit Scheme (Europe)

Environmental management systems (EMSs) are the most widely used standards
in the world in the field of activating organizations around the issue of environmental
protection. The EMS comprises two international standards: ISO 14001 set in 1996 by the
International Organization for Standardization (ISO) and the Eco-Management and Audit
Scheme (EMAS) set in 1993 by the European Commission [75]. The EU Eco-Management
and Audit Scheme (EMAS) is a management system developed to enable different types of
organizations to monitor, evaluate, and improve their performances in the field of envi-
ronment. The main principles of the EMAS are performance, credibility, and transparency
in its operation [76]. The EMAS system has great potential for successful application in
higher education institutions. Universities are actually a special type of EMAS organization
because they include a large number of service users, i.e., students [77].

UI Green Metric (Worldwide)

The UI Green Metric World University Ranking is an initiative launched in 2010 in
Indonesia. This methodology allow ranking with quick comparisons among universities
on the criteria of their commitment to addressing the problems of sustainability and
environmental impact. Universities need to provide numeric data on a number of criteria
which include information about the size of the university, the campus location, and
the amount of green space; use of energy, transport, water use, and recycling and waste
treatment. Universities are also asked about their green policies and management [78].

3.1.2. Advantages of Using EMAS in Higher Education

In the continuation of the research, the authors of the paper will specifically analyze
the EMAS methodology due to its wide application in Europe. Although some authors [79]
believe that the EMAS methodology is insufficiently suitable for universities, this tool
is becoming more widespread in higher education institutions across Europe. Namely,
according to data for 2020, the EMAS system is mostly used by universities in Germany
(1119 registered), Italy (1004), and Spain (964) [76]. Some of the best examples of successful
implementation of the EMAS system can be found at universities across Europe. Special
mention should be made of the Polytechnic University of Valencia, with 30,000 students
and the EMAS system registered in 2009, and the University of Gothenburg (Sweden), with
nearly 40,000 students, at which EMAS system was registered in 2004 together with the
ISO 14001 quality standard. Furthermore, a successful example is the Vienna University of
Economics and Business (22,000 students), which, in just two years since the registration of
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the EMAS system, received the Austrian EMAS Award 2018. The University commits to
the principle of sustainability within teaching, research, knowledge transfer, and university
management [78].

The University of Gothenburg, included in the EMAS system, has also a developed an
active Environmental Management System (EMS) which is certified under the ISO 14001
standard. The University of Gothenburg currently has about 47,500 students and about
5000 employees, which make up a strong base for achieving its mission in contributing
to sustainable development [80]. Boman and Andersson (2013) presented an eco-labeling
system for study programs developed at the mentioned university [57]. The idea itself
originated back in 2005 when the university wanted to “green” its programs by including
contents on ecology and sustainable development. To confirm the success of this campaign,
the university has set up a working group to examine all the courses and check the extent
to which they contain lessons related to sustainable development. Later, these activities
led to the idea that course/program holders could evaluate themselves by several criteria,
and based on that, the course/program was awarded an appropriate eco-label. Research
conducted in 2008 that assessed student knowledge at the same university found that 14%
of students knew about eco-labels for courses/programs, while 10.8% said that this system
meant something to them when deciding to enroll in specific course/program [81].

3.1.3. Case Study—University of Novi Sad, Serbia

The current research is focused on the possibility of applying green strategies at the
University of Novi Sad (UNS) in Serbia, which is one of the greatest higher education
institutions in Central Europe. The UNS offers programs from almost all fields of science,
and over 50,000 students and 5000 employees study and work there [82]. The University
offers over 400 contemporary study programs at all levels of studies, and their holders
are faculties and university centers as well. Furthermore, within the university, there are
three scientific institutes, numerous libraries offering access to large electronic databases,
250 laboratories, as well as a developed student campus. A special contribution to the
UNS is given by the technology park within which over 140 highly innovative start-up
and spin-off companies have been established, mostly from the IT sector, where young
engineers can find jobs. Thanks to its prominent work, Novi Sad has become known as the
“software valley” in international circles [82].

Due to all of the above, the UNS is an ideal environment for the implementation of
green strategies modeled after many European and international universities. Namely, the
UNS has certain elemental policies aimed at promoting sustainable development. Namely,
in its statute, the UNS emphasizes that all of its higher education units have the obligation
to take care of environmental protection as well as to develop the green awareness of
employees and students through teaching processes, scientific and research work, and
popularization of ecology [83]. Furthermore, the UNS has a separate Center for Sustainable
Development and Environment, tasked to help educate staff in the field of environmental
protection and ecology. However, the UNS does not have a clear development strategy to
follow and reflect on its members, that is, individual faculties [83].

3.2. Assessment Methodology

From the review of the literature aimed at measuring the success of university center
activities by the criterion of sustainability, it follows that curriculum evaluation is one of
the basic starting points for adopting green strategies at the university [9]. For that reason,
the research will be focused on measuring the share of sustainable-development-related
content in the curricula of individual universities. The research was focused on determining
the green content at the University of Novi Sad (Serbia), based on the guidelines of the
EMAS methodology. All collected data were obtained from official institutions’ sites in 2020
and the data were statistically processed. In order to target green content in the curriculum,
the authors used a method of linking with key words such as “sustainable development”,
“ecology”, “recycling”, “environmental protection”, “pollution reduction”, etc.; a similar
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procedure was used in the paper [10]. We used the program greening index (PGI) [10] for
calculating share of green content in each faculty program. The one-way ANOVA test was
used for testing the data and observing whether there are significant differences in the
context of “green content” in the bachelor’s and master’s studies at the University of Novi
Sad. Following the example of [57], the programs were evaluated and categorized by the
defined criteria (Table 2). In order to adequately assess the green content, four indicators
were used:

• Indicator 1: the program contains more than 25% green content—Group I;
• Indicator 2: the program contains from 10% to 25% green content—Group II;
• Indicator 3: the program contains less than 10% and more than 0%—Group III;
• Indicator 4: the program does not contain any green content—Group IV.

Table 2. Green content in curricula of bachelor and master programs—University of Novi Sad (UNS).

Faculty/Criterion

Number of Programs I—More than 25% II—from 10% to 25% III—Less than 10% and
More than 0% IV—0%

Bachelor
(B) Master (M) B M B M B M B M

Faculty of Technical
Sciences 28 34 2 1 1 3 11 8 14 22

Faculty of Philosophy 20 22 0 0 0 0 2 0 18 22
Faculty of Agriculture 13 15 1 0 0 11 12 4 0 0

Faculty of Law 2 4 0 0 0 0 0 0 2 4
Faculty of Sciences 16 17 3 2 1 1 8 9 4 5

Faculty of Economics 8 8 0 0 0 0 2 0 6 8
Faculty of Technology 5 6 0 2 1 0 4 2 0 2

Academy of Arts 14 15 0 0 0 0 0 0 14 15
Faculty of Medicine 3 3 0 0 0 0 0 0 3 3

Faculty of Civil
Engineering 2 1 0 0 0 0 2 1 0 0

Faculty of Spot Physical
Education 1 1 0 0 0 0 0 0 1 1

Faculty of Education 4 4 0 0 0 0 2 1 2 3
Technical Faculty
„Mihajlo Pupin“ 9 6 1 0 0 0 4 1 4 5

Teacher Training Faculty 2 2 0 0 0 0 2 2 0 0
Total 127 138 7 (6%) 5 (4%) 3 (2%) 15 (11%) 49 (39%) 28 (20%) 68 (53%) 90 (65%)

Total (B + M) 265 12 (4%) 18 (7%) 77 (29%) 158 (60%)

Source: Authors.

In further analyses, all faculties were divided into five categories: Technical and Tech-
nological Sciences; Social Sciences and Humanities; Natural and Mathematical Sciences;
Medical Sciences; and Art. The research was supplemented by a comparative analysis of
the assessment of green content at the University of Novi Sad (UNS) and the University of
Gothenburg (UGT) (Table 3) using two indicators:

• Indicator 1: the program contains more than 0% green content;
• Indicator 2: the program does not contain any green content.

This analysis examined whether there was a statistically significant difference in
“green content” between the University of Novi Sad and the University of Gothenburg.
An independent sample t-test was used to analyze the collected data. In order to illus-
trate a clear view to the readers, the authors have provided a flowchart of the adopted
methodology (Figure 1).
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Table 3. Green content in curriculum—UNS vs. University of Gothenburg (UGT).

Field/Faculty Faculty UNS UNS—More
than 0% UNS—0% Faculty UGT UGT—More

than 0% UGT—0%

Technical and
Technological

Sciences

Faculty of Technical
Sciences 42% 58%

IT Faculty 0% 100%
Faculty of Technology 82% 18%
Faculty of Agriculture 100% 0%

Faculty of Civil
Engineering 100% 0%

Technical Faculty
„Mihajlo Pupin“ 40% 60%

Social Sciences
and Humanities

Faculty of Philosophy 5% 95% Faculty of Social
Sciences 23% 77%

Faculty of Law 0% 100% School of Business,
Economics and Law

27% 73%Faculty of Economics 12.5% 87.5%
Faculty of Spot

Physical Education 0% 100%
Faculty of Education 0% 100%Faculty of Education 37.5% 62.5%

Teacher Training
Faculty 100% 0%

Natural and
Mathematical

Sciences
Faculty of Sciences 73% 27% Faculty of Science 79% 21%

Medical Sciences Faculty of Medicine 0% 100%

Sahlgrenska Academy
(Medicine,

Odontology and
Health and Care

Sciences)

77% 23%

Art Academy of Arts 0% 100%
Faculty of Art 42% 58%
Faculty of Fine
Applied and

Performing Arts
10% 90%

No. of programs 265 133

Source: Authors, [35].

Figure 1. Flowchart of the adopted methodology.
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3.3. Results

Table 2 presents the assessment of green content in the curricula of bachelor and
master programs at the University of Novi Sad in 2020. Table 3 shows the comparison
of the share of green content in study programs at the University of Gothenburg and the
University of Novi Sad according to individual faculties and scientific fields.

The significance of the applied test is p < 0.0005, which is less than the marginal level of
significance (p < 0.05), on the basis of which it could be concluded that there is a statistically
significant difference in the context of “green content” in bachelor studies at the University
of Novi Sad. The most common are bachelor studies that do not have “green content” at
all with 53% and studies with “green content” from 0% to 10% with 39%, and there is a
large deviation from bachelor studies containing over 25% “green content” with 6% as well
as studies containing 10% to 25% with 2%.

The significance of the applied test is p < 0.0005, which is less than the marginal
level of significance (p < 0.05), based on which it could be concluded that there is a
statistically significant difference in the context of “green content” in the master studies of
the University of Novi Sad. The most common are master studies that do not have “green
content” at all with 65% and significantly deviate from master studies with “green content”
from 0% to 10% at 20% followed by studies containing from 10% to 25% with 11% as well
as studies containing over 25% “green content” at 4%.

Further analysis examined whether there was a statistically significant difference in
“green content” between the University of Novi Sad and the University of Gothenburg. An
independent sample t-test was used to analyze the collected data. The significance of the
t-test is p = 0.564, which is higher than the marginal level of significance (p < 0.05), based
on which it could be concluded that there is no statistically significant difference in the
amount of “green content” between the compared universities.

4. Discussion

Now, more than ever before, the society in which we live needs to change the value
system of its inhabitants in the direction of sustainable development and environmental
protection. The state, the local community, the public sector, companies, and also the
higher education sector have a particularly important role in such efforts. By including
so-called environmental education in their programs, universities around the world are
building people’s awareness of the importance of combatting the negative effects of man
on nature. Many studies have confirmed the close connection between environmental
knowledge and pro-environmental attitudes [84]. For this reason, more and more pro-
grams are adopting the principle of learning communities for action and measure different
impact indicators [85]. Furthermore, universities have become creators of strategies and
action plans in the fight against climate change and pollution, advocating for increasing
the use of renewable energy sources, improving energy efficiency, and much more. Re-
searchers [86] emphasize the importance of integrating ecological objectives in universities,
such as different key ecological considerations. Hence, the achieved conditions of bio-
diversity conservation, habitat preservation, and ecosystem integrity must be analyzed
and fostered in the way of integrating green priorities into the university. Such activities
of universities are recognized in society, and today, they affect their competitiveness, i.e.,
the quality assessment of higher education institutions. For this reason, universities to-
day need to take advantage of the new age and apply modern technological solutions
to preserve the environment for future generations. Furthermore, the questions of the
sustainability of higher education systems, sustainable universities, and green campuses,
especially regarding the analyses of global approaches to sustainability through learning
and education, barriers to innovation and sustainability at universities, and students’ per-
ceptions of sustainability from green and non-green universities, have been the focus of
both academic and professional communities, while establishing the sound conceptual and
methodological framework and thus enabling an effective and efficient process of optimal
decision making [87–90].
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It can be concluded that there is a large volume of scientific literature dedicated to
this topic, which indicates its importance. However, what is currently lacking is a clearer
view of the situation in higher education when it comes to the share of green content in the
curricula of university study programs. Table 1 presents the results which showed all the
analyzed methodologies of various organizations as separate indicators for evaluation of
the green content in the curriculum. Through these examples, it is possible to see that many
prominent international organizations such as UNESCO and the European Commission
have become involved in the issue of qualifying green content in study programs at univer-
sities as they consider these activities as being greatly important for their competitiveness.
Furthermore, systems for detailed monitoring of various individual university measures
have been established, such as The Sustainability Tracking, Assessment, and Rating System
(STARS) or the EU Eco-Management and Audit Scheme (EMAS), which have managed to
involve a large number of universities around the world, as shown by the interest of higher
education institutions themselves in collecting clear information about green content in
their program curricula and, thus, their sustainable competitiveness. In the report [91], it is
stressed that green and creative sharing, social, alternative economies will become very
popular in 30 years.

The research further included the assessment of green content at the University of Novi
Sad and showed that most of the studied faculties offer undergraduate study programs
that either have no share or have content with up to a 10% share of green material (Table 2).
Regarding master’s academic studies, we can notice a similar situation, although some
institutions such as the Faculty of Agriculture show better results because at this level of
study, they offer programs that mostly contain 10% to 25% green content. Based on the
conducted analysis, we can determine that bachelor’s and master’s studies that do not
contain “green content” are the most common at the University of Novi Sad. The necessity
of further eco-labeling of bachelor’s and master’s studies is required because it is a good
tool for promotion of green study content. A worrying figure shows that as much as 60%
(2019/20) of UNS and 55.7% (2010/11) of UGT programs [35] do not have any green content.
This situation cannot be considered satisfactory, so it is certainly necessary to examine
in more detail those programs where such content is completely absent. Comparing the
results obtained at UNS (2019/20) and UGT (2010/11), it was found that the situation
regarding the inclusion of green content in programs is quite similar, except when it comes
to the field of medical sciences and the artistic field, where UGT shows better results. On
the other hand, UNS is much better in the technical field (Table 3). However, since applying
eco-labeling, UGT has significantly reduced the percentage of programs without green
content, from 69.3% (2006/07) to 55.7% (2010/11) [35]. The conducted research shows
the confirmation of the main hypothesis of the paper, which reads: Assessment of green
content in the curriculum is essential to achieve sustainable competitiveness of university
campuses. This situation could be improved by the use of eco-labels that would help
with easier identification of study content dedicated to sustainable development, which
is an example of good practice at UGT. As a result of classification, the study programs
would be given certain eco-labels created by the university, the significance of which is
described in detail in the paper. In this way, faculties that have more programs (at all
levels of studies), which include contents aimed at sustainable development, could count
on the positive effects ensured from promotion through green marketing or eco-labeling.
Furthermore, faculties would become more aware of the scope of material dedicated to
sustainable development in individual programs, and in this way, they could follow trends
over the years as well as assess their effects more accurately. In this way, it is possible to
assign appropriate eco-labels to study programs that would help with easier identification
of those contents that, in a certain share, contribute to sustainable development promotion.
Through eco-labels, they would become more recognizable and it would be easier to follow
them, additionally subsidize them, or support them in other ways. Furthermore, this
eco-labeling methodology could be easily applied to other universities in the country and
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the region and thus have an even more positive impact on today’s stakeholders in higher
education, as well as on the wider community.

5. Conclusions

In recent decades, we have witnessed the collapse of the environment and the un-
sustainable depletion of natural resources. Numerous environmental crises have led
decision-makers around the world to set ambitious goals that should ensure a greater
degree of sustainable development of our planet. As awareness of the increasing need
to reduce the consumption of natural resources grows, there is great pressure on scien-
tific and research institutions to increase the percentage of products that will guarantee
sustainability in production. For this reason, today, there is almost no area of human
action that should not be corrected in some way or at least monitored from the angle of its
effect on the environment. Therefore, there is a need for education and development of
young people who will be the bearers of a new wave of eco-innovations. For this reason,
the world’s leading universities have launched progressing work on green curricula in
most areas. For universities in developing countries, this requirement is a little harder to
achieve, but far from not being achievable. In the case of developing countries, where the
University of Novi Sad is located, more incentives from the state and more coordinated
action by all actors (society, industry, local government) are needed to launch more green
programs. Due to all the above, the field of studying the concept of competitiveness and
its measurement shifts towards indicators that can quantitatively or qualitatively describe
some of the activities important for ecology and the environment.

Universities, as traditional bearers of change, have an obligation to educate new
generations of professionals by offering them modified content of study programs. The
main evidence for initiating concern for environmental protection is the emergence and
penetration of green content at the University of Novi Sad. This comparative case study
analysis addresses the impact of the environmental orientation of university curricula
towards more green content. It considers the final outcomes in relation to green environ-
mental orientation, green marketing strategy and eco-labeling strategy as attractions of
future carriers of R&D in eco-innovations, green startups, green entrepreneurs, etc. As
most universities are willing to discover, ways to achieve green orientation is an area of
growing interest for society, state and industry.

Higher education institutions around the world are looking for opportunities that
will lead them to a greater degree of including green content in their study programs. In
this way, they fight to achieve a better image and influence on society, as well as overall
competitiveness. In a time when we are surrounded by huge amounts of information
that we receive every day, the need to simplify and summarize them is becoming more
pronounced. Based on the research, an insufficient share of green content can be noticed at
both analyzed universities. However, with the use of eco-labels over the years, a positive
trend in the growth of the number of programs with green content has been observed. That
is why it is important to use adequate tools for assessing green content in the curriculum
and also to promote it in the right way. Eco-labels have such properties, and that is why
their use and number are growing day by day.

The paper presents the importance and possibilities of their use in marking the share
of green contents in study programs. The presented research speaks in favor of their im-
portance for raising environmental awareness in universities, which would consequently
lead to an increase in their overall competitiveness in the higher education market. The
weaknesses of the conducted research, that is, analyses, is in understanding the existing
gap while performing a full-scale analysis of broader factors that affect university compet-
itiveness, both short and long term. Namely, the limitation of the research, particularly
regarding acquired knowledge and information on important aspects of the subject matter,
is that it is not being generalized and that it should be followed by further research.

The paper provides many opportunities for further research such as expanding re-
search to other universities in the country and the region, exploring opportunities for
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eco-labeling of conferences, projects, doctoral dissertations, etc., the impact of the poten-
tial application of eco-labels on students and other university partners and many more.
It is very important to underline that incorporating sustainability into curricula is not
only for the purpose of advancement in competitiveness but also for the impact on the
qualification of graduates and on changing behaviors of graduates. As mentioned and
presented in previous research in literature, eco-labeling made a significant change in
more sustainable management of the campuses themselves as well as a contribution to
more eco-consciousness of local society. Further research will also focus on the impact
of eco-labeling of green campuses and green curricula on the behavior of students and
graduates differentiating in groups, for example, measuring eco-awareness of students
who study or graduate on studies and universities with green content and exploration of
behavior and awareness of other groups—students and graduates on studies and programs
without green content. Introducing the impact indicators of changed behavior, we could
expand and substantiate the impact of eco-labeling and including more green content in
the curricula of different courses. Investing in the green content in curricula is investing in
the future not only for one country, but worldwide.
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