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The aim of the article is to analyze the world practice of implementing Green Campuses programs in higher
education institutions and assess the possibilities of practical implementation of the principles of sustainable
development in Ukrainian universities. The following methods were used in the study: retrospective analysis — in
considering the main stages of thegreen campusesconcept evolution, system-structural analysis — in substantiating
and building a five-support structure of eco-campus, comparative analysis — in presenting examples of effective
organization Green campuses on a global scale. The article emphasizes that universities around the world support
the mission of providing future professionals with quality education that will promote the adequate development of
student skills for the benefit of the community and the state. Therefore, the values that are incorporated by certain
institutions of higher education are an essential factor that guides entrants when choosing a place of study. In this
context, more and more universities on a global scale have begun to pay attention to the importance of including
environmental friendliness and resource efficiency as an integral part of their corporate culture and even
architecture. The aim of this environmental initiative is to create an ideological basis for students who would live
environmentally sustainable activities as a daily practice. Along with environmental benefits for humans and the
environment, green campuses bring economic, social, and reputational benefits to following universities. The
authors of the article derived a five-pronged structure of green campuses, which is the basis of theoretical and
conceptual provisions for the greening of educational activities. Yes, this structure provides the following system
components as green administration of free economic zone, greening of educational and methodical activity,
scientific and innovative activity in the field of green economy, ecological education of students and partnership for
the purposes of sustainable development. The article presents global examples of effective organization of “green
campuses ~ with justification of practical results. The Ul GreenMetric rating system, in which Sumy State University
became a participant, was detailed and briefly described, taking second place due to its pro-environmental activity,
which is systematic and strategic.

Keywords: green campuses, sustainable development goals, green education, resource efficiency, rational use
of nature, international rating system, leading universities.
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INTRODUCTION
Today, solving global environmental problems is one of the key challenges facing the
world community. The need to move to sustainable development has led to the consolidation
of efforts of public authorities, international organizations and stakeholders to implement
environmental initiatives at the local, national and global hierarchical levels of government.
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Universities are no exception and, like everyone else, become more proactive on green issues.
Higher education institutions have long been agents of change and have transformed from
traditional learning centers into centers of modern development and innovation. Universities
not only train professionals, but also act as global players outside the purely educational
space, joining global environmental projects and programs. Education has been described as
the best hope of humanity and the most effective means of achieving sustainable
development. In this context, universities have a special responsibility to society and future
generations. Their mission is to become centers of sustainable development, which can be
achieved through learning channels and the organization of scientific developments in the
field of environmental management.

The effectiveness of the implementation of the concept of green university is assessed by
such indicators as green infrastructure (e.g., Cambridge University in the UK, Vienna
University of Economics), energy saving (e.g., Georgetown University, Carnegie Mellon
University (USA)), Middle East University of Technology in Turkey), storage and recycling
of waste (e.g., Cork University in Ireland, University of Newcastle in the UK), use of
environmentally friendly transport (e.g., Technical University of Berlin), organization of
trainings on environmental seminars (e.g., Princeton University in the USA), research in
relevant fields (University of Manchester in the UK, Auckland University in the US), etc.
The accumulated foreign experience can become a reference point for Ukrainian universities.
Thus, Ukraine is already implementing the Energy Efficient Campus Program under the
District Heating Reform Project in Ukraine with funding from the United States Agency for
International Development (USAID). Therefore, the relevance of this issue led to the choice
of research topic.

ANALYSIS OF RECENT RESEARCH AND PUBLICATIONS

The research in the field of green campuses is represented mainly by foreign publications.
Thus, the impact of eco-campuses on the quality of life of students and teachers is analyzed
in the works of R. Tiyarattanachai and N. Hollman [1]. The connection between green
campuses and the goals of sustainable development is established in the work of B. Zhu, C.
Zhu and B. Dewancker [2]. Green university initiatives as a strategy to spread the principles
of sustainable development in the education and training of students are studied in the work
of many scientists [3]. Many works are devoted to local research of green campuses in the
universities of Indonesia [4], China [5] and others. A generalized assessment of the foreign
experience of arranging eco-campuses is given in the work of Yu. Podoprigora, T.V.
Zakharova, D. Kroza[6]. Paying tribute to these studies, we propose to consider the best
practices of green campuses in universities around the world through the prism of combining
environmental priorities and practical results to maximize the potential benefits for Ukrainian
universities.

STATEMENT OF THE PROBLEM
The aim of the article is to analyze the world practice of implementing Green Campuses
programs in higher education institutions and assess the possibilities of practical adoption of
sustainable development principles in Ukrainian universities.

RESEARCH METHODS
The following methods are used in the study: retrospective analysis in considering the
main stages of the green campusesconceptevolution, system-structural analysis — in
substantiating and building a five-support structure of eco-campus, comparative analysis — in
presenting examples of effective green campuses organization on a global scale.

RESEARCH RESULTS
Sustainable development requires changes in thinking and ways of doing things, with
education playing a key role in ensuring such transformations. Education for Sustainable
Development (ESD) is not only a prerequisite for achieving a sustainable future, but also a
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priority and anticipatory tool, i.e., the transition to SD begins with the formation of education
for sustainable development and the formation of a new globally sustainable consciousness.
The course for the universities transformation in the direction of sustainable development
began in the 90s of the twentieth century and covered two revolutionary waves. During the
first wave, a general vision was developed and the need to introduce innovations has become
more urgent to reduce anthropogenic pressure on the environment on campus was
highlighted. Campuses were positioned with built energy-efficient buildings that provide
students and teachers with organic food, equip a network of bicycle paths and more.
Universities experimented with a variety of Green Campus projects on a global scale, leading
to the emergence of world-renowned leaders in this field in the 1990s. However, the problem
was that despite the fact that the indicators improved significantly, the universities did not
achieve a deep, fundamental transformation [7]. The second wave of ecological
transformation of universities beganin 2003-2004. It was characterized by pressure from
environmental lobbies and public involvement, as well as the formation of an environmental
administration structure, usually by a special committee of teachers and students. These
efforts have focused on transforming the university sector from individual environmental
projects to sustainable progress to achieve large-scale environmental goals. Less than 2% of
universities had sustainable development committees, and by 2008 this figure had reached
50% [8] in 2001.
According to the authors, the concept of a “green campus” has a five-fold structure (Fig. 1).
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Figure 1 — Five-support structure of the green campus (author ’s development)
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According to the above structure, the main tasks of creating a green campus in higher
education institutions are the following[9, pp. 61-62]:

1. Carrying out institutional and social changes in primary schools, which lead to the
creation of fundamentally new structures — green offices — centers aimed at implementing
corporate environmental policy in educational institutions. It is planned to administer the
educational institution based on energy and resource conservation, waste collection and
disposal, creation of eco-parks, etc.

2. Integration of sustainable development issues into the educational process through
curricula, development and publication of educational and educational literature. It is planned
to improve environmental education, organize thematic seminars, trainings, special courses,
competitions, debates, round tables, etc.

3. Development of scientific activity in the field of green development through
participation in initiatives aimed at improving energy efficiency, creation and use of energy-
saving equipment and biosphere-compatible technologies.

4. Comprehensive development of green education and environmental culture of youth.
It is envisaged to create opportunities for students and staff of the institution to acquire skills
of socially responsible behavior aimed at sustainable development in conditions of national
and cultural diversity through the development of ecotourism, volunteer movement, youth
events, flash mobs and others.

5. Cooperation and partnership programs development with other organizations for the
purposes of sustainable development. It is difficult for an educational institution to implement
environmental activities and programs on its own, so the concept of the green office provides
for partnership programs and cooperation of universities with commercial and public
organizations, government agencies at the regional and international levels.

The creation of green office in educational establishment is based on the concept of 3R —
three important basic principles, which have already been mentioned above:

- reduction — the principle of economy (reduction of consumption of electricity, water
and other resources);

- refinement — the principle of materials reuse (rational use of paper, etc.);

- replacement —the replacement of some products with more environmentally friendly
ones (minimization of negative impact on the environment due to a more responsible
approach to the choice of goods, services, etc.).

World examples of effective organization of green campuses are given in the Table 1.

Table 1 — World examples of effective organization of green campuses (compiled by the
authors of [9, pp. 48-50])

University | Country Practical results
Princeton CIIA The reduction of CO2 emissions, resources saving, research projectsand public
University involvement are among the selected priorities. Investments in the amount of 5.3

million dollars were aimed at electricity saving and projects to reduce emissions.
An additional $ 45 million have been invested in energy efficient projects. Thanks
to these measures, the following effects were achieved: energy savings of $ 1.7
million per year, and CO2 emissions were reduced by 10,000 tons; water use in
dormitories decreased by 30%; reduction of paper use by 29%, and 83% of
purchased paper was non-primary use. The revision of the curricula led to an
increase in the number of graduate students in environmental specialties by 300%,
and 50 disciplines contained a component of sustainable development.

University | Australia | An efficient use of resources and research projects working closely with the local

of New community are among the selected priorities. Investments amounted to 81,6
South million dollars. The result of these investments was the construction of a 6-storey
Wales TETB building, which received 6 stars (world leader) from the Committee on

Environmental Construction of Australia. Its laboratories conduct research on
photovoltaic solar technologies, renewable energy sources, energy economics, etc.
A third-generation plant has been installed in the building, which supplies
electricity to nearby facilities.

The Canada | Improving the environmental friendliness of infrastructure, greening of the
University university and interaction with the public are among the selected priorities.
Investments amounted to 37 million dollars. Investment Effects: The University
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University Country Practical results

of British Building Center for Interactive Research on Sustainability, the “greenest” green
Columbia building in North America with positive energy consumption, a closed water
system with 100% access to daylight, is used as a platform and laboratory to test
building performance and systems for the construction of environmentally
sustainable buildings.

Middle Turkey | Campus landscaping, close cooperation with local residents, involvement of
Eastern students are selected priorities. The university is a key executor of a large-scale
Technical program on landscaping and landscape planning. Students, support staff and
University graduates plant 20,000 trees every year. The flora of HEI includes 250 species of

plants. Only local building materials are used in the construction of buildings.
Every year the university holds a festival of afforestation.

Tongji China The University initiated the creation of the China Green University Network,
University which consists of 8 leading universities and 2 research centers. R&D, transition to
green infrastructure, interaction with the local community, student involvement are
among the selected priorities. Investments in the innovative system for energy
management CEMS amounted to $ 1.3 million, 762 million dollars was aimed at
buildings improvement. Investment results: introduction of CEMS, which allows
monitoring energy use at the university, including online. Student activists
modeled a bamboo house on solar panels, 91 curricula with elements of green
development in the initial plan were also developed.

According to the global ranking network Ul GreenMetric World University Rankings,
the following universities were the leading higher education institutions that have actively
joined the green educational initiatives in 2021 (Table 2).

Table 2 — The world’s leading green universities in 2021[10]

Ne University Country Score
1 Wageningen University Netherlands 9300
2 University of Nottingham Great Britain 8850
3 University of Groningen Netherlands 8800
4 University of Nottingham Trent Great Britain 8750
5 University of California, Davis USA 8750

In total, 956 universities participated in the authoritative Ul GreenMetric ranking for 11
years of its public publication (Fig. 2), which indicates a trend towards sustainable initiatives
in the educational environment.
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Figure2 — Quantitative profile of participants in the international rating system of Ul
GreenMetric[11]

Sumy State University is also an active and proactive implementer of the green campus

concept. Thus, in 2021 this university took a second place among Ukrainian higher education
institutions (Table 3).
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Table 3 — Leading Ukrainian universities in the Ul GreenMetric ranking in 2021[12]

Score
c
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Ukrainian National University of Forestry 1 1100 | 1050 1275 700 1275 | 1675

Sumy State University 2 975 1025 1050 650 1225 | 1200

The National University of Ostroh 3 1000 | 1025 1050 550 1350 | 1125
Academy

Uman National University of Horticulture 4 700 1250 975 650 975 1025

Lviv Polytechnic National University 5 625 1075 825 450 950 1525

Currently, Sumy State University implements a number of green initiatives. The most
important results of green strategy implementation can be observed in the areas of energy
efficiency, waste management, organization of research in environmental economics.

CONCLUSIONS

Analyzing the world experience of creating eco-campuses at the international level, we
can highlight the green initiatives of institutional, scientific, educational and social nature:
the creation of institutional centers for sustainable development and communication;
development of projects on greening of university life; development of syllabuses with the
inclusion of sustainable development elements; conducting international pro-environmental
actions; ecological book circulation, etc. The administration of the world’s universities is
aware of the urgency and need to join the global program Green Campuses, which
significantly enhances the international image and promotes a positive business reputation.
Sumy State University is also actively involved in green initiatives. Thus, in 2021 it took the
385th place in the authoritative ranking of Ul GreenMetric among 956 universities in the
world. Prospects for strengthening the position of SSU in the world rating system are quite
high, as the university is an initiative implementer of green projects.

AHOTALIA
Mapexa 1.C., Kypoamosa T.0., Kupuuenxo K.IL, Jlaznenko /1.0., Huzpun O.1O. «3ejeHi kammycm»
YHiBepcHTeTIB CBiTYy.

Memoio cmammi ¢ ananizceimogoi npaxmuxu peanizayii npocpam «Green Campusesy y 3axiaoax euwoi
oceimu ma oyiHKa MOMCIUBOCHEN NPAKMUYHOT IMNIeMenmayii npUHYUnie cmaio2o po3eumKy 6 yHieepcumemax
Vipainu. Tlpu nposedenni docriodcenns y cmammi Oya0 6UKOPUCIAHO HACMYNHI MemMOOU: PempOoCHeKmusHO20
ananizy — npu po3ensioi OCHOGHUX emanie egoNIoYii KOHYenyii «3eNeHUX KAMNYCi8y, CUCIEMHO-CMPYKNYPHO2O
ananizy — npu o6rpyHmyeanni ma nooy0o6i n’AmuonopHoi cmpyKmypu exo-Kamnycy, HopieHANbHO20 aHANi3Y — Ni0
uac penpesenmayii npuKIadie eghekmugHoi opeanizayii «3e1eHux KAMnyciey y enobambhomy macwmaoi. Y cmammi
HA2ONOULYEMBCS, WO YHIGEPCUMEMU 3 YCbO20 CEIMY NPOCy8aioms Micilo HA0aHHsA MAUOYymHiM Gaxieyim AKICHOT
ocseimu, KA cnpusmume a0eK8amHoMy PO36UMKY CIYOeHMCbKUX 30I0HOCMeEl HA KOPUCTb 2POMAOU A 0epIHCABU.
Tomy yinnocmi, IKi IHKOPNOPYIOMbC MUMU YU THUUMU 3AKAA0aMU 8UWOT OCEIMU, € ICIOMHUM QAaKmMopoM, AKUM
Kepylombcs  abimypienmu npu  eubopi micys Haguamms. Y yvomy Koumexcmi 6ce OLibwid HUCETbHICHb
yHigepcumemis y 2n00anbHOMYy Macuimadi nouanu 3eepmamu yeazy HAa GAMNCIUBICMb 6KNOYEHHS — YUHHUKA
eKONI02IUHOCI MA Pecypcoowjaonuéocni AK Hegio €MHOI CKIa0080l c60¢ci KOpnopamuenoi Kyabmypu i Hasimo
apximexmypu. Memoio yici exonoeiunoi iniyiamueu € cmeopumu ioeonoziyne niopynms Oaa cnmyoenmis, sAKi 0
JHCUTU eKONO2TUHO CIANUMU OiAMU K WoOeHHOI0 npakmuxoio. 11opsod 3 exonoziunumu nepesazamu Ons TOOUHY MA
HABKOMUWHBLO2O CepedosUWd, «3€NIeH] KAMNYCU» HeCymb eKOHOMIUHI, coyianbHi ma penymayiini nepesazu O/
BUWIB-NOCTIO06HUKIB. Y cmammi asmopamu 6y10 6U6e0eH0 N ’AMUonopHy CmpyKmypy «3eieHux Kamnyciey, ska
NOKIA0eHA 8 OCHOBY MeOpPemuKo-KOHYEenmyanbHux nonodcens exonoeizayii oceimmvoi Oiamvnocmi. Tax, Ooama
cmpykmypa nepeobayac maxi cucmemui KOMROHeHmu. SIK «3eneHe» aominicmpysanns 3BO, exonocizayiio
0C8imHbLOI Mma Memoouunoi OisnbHOCHI, HAYKOBO-IHHOBAYIHY OiANbHICMb @ 0061acmi «3e1eHOl eKOHOMIKUY,
eKoji02iuHe GUXOBANHSA CHIYOeHMI8 ma NapmHepcmeo 3apaou yinell cmano2o po3eumky. Y cmammi nagedeno
C8IMOGI NPuKIaAU epeKxmueHol opeanizayii «3eIeHUX KaAMNyciey 3 OOIDYHMYBAHHAM NPAKMUYHUX Pe3VTbmamie.
Jemanizosano ma xopomko oxapaxmepuzoeano petimunzosy cucmemy Ul GreenMetric, yuacnuxom sakoi cmas i
Cymcokuil 0eparcasHutl yHieepcumem, nOcCiguiu Opyze Micye3a8o0aKunpo-eKoa02iuHitl akmueHocmi, aKa HOCUNb
cucmemMamuyHuLl ma cmpame2iyHul xapakmep.

Knwowuosi cnosa: «3seneni xamnycuy, yini cmanozo po3gumky, «3eleHa» o0ceima, pecypcoepexmusHicmo,
PAyioHAIbHE NPUPOOOKOPUCHTYBAHHS, MIHCHAPOOHA PEUMUH208a CUCHeMd, NPOBIOHI Ui
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