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IMPROVEMENT OF ENVIRONMENTAL POLICY AT THE UNIVERSITIES
(LVIV POLYTECHNIC NATIONAL UNIVERSITY CASE STUDY)
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K. e. H, 00yeHm, 0oyeHm Kageopu meneoxrcmenmy opearizayitl, Hayionanvruii
yHigepcumem «JIb8iscbka noaimexuHika»
Yenwv binvsany,

maeicmpaum, Hayionanonuu ynisepcumem «JIv8iecoka nonimexnika»

BAOCKOHAJIEHHA EKOJIOI'MYHOI MOJITUKU B YHIBEPCUTETAX
(HA ITPUKJVIALI HY «JIBBIBCBKA INOJIITEXHIKA»)

The article examines the essence of the category environmental policy of
universities, possibilities and methods of its implementation and improvement.
Environmental policy is the commitment of an organization to the laws, regulations,
and other policy mechanisms concerning environmental issues. Thus, environmental

policy tends to focus on problems arising from human impact on the environment,
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which is important to human society by having a (negative) impact on human values.
Such human values are often labeled as good health or the “clean and green”
environment. In practice, policy analysts provide a wide variety of types of information
to the public decision-making process.

The main publications in scientific researches we can describe in following
areas: Perception of Universities as Key Players in Ecology; Green Initiatives and
Sustainability; The Role of Education in Environmental Awareness; International
Collaboration in Environmental Science; Assessment of Impact and Policy
Effectiveness.

In 2024, LPNU was ranked globally among the top 1000 universities according
to Times Higher Education. As of 2024, there are about 25,000 students at the
University. The information about the environmental aspects of LPNU activities was
summarized for participation in The Times Higher Education Impact Rankings, and
Ul GreenMetric World University Rankings

For improvement of the Environmental Policy at the Universities, we propose to
use casual loop modeling. A causal loop diagram comprises four fundamental
components: variables, the connections linking them, the signs indicating their
interrelationships, and the sign of the loop determining the system's behavior.

The goal of article is to investigate the Environmental Policy at the universities
possibilities and methods of its implementation. The research object is approaches to
environmental policy at the universities improvement. The research subject is
theoretical, methodological, and applied principles of Environmental Policy at the
modern educational institutions.

Development of the researched problem should relate to the development of
specific steps of action in each of the described in our research directions. It should be
taken into account that University’s Environmental Policy influence brings not just
environmental benefits, but is also an effective way to improve the position in the world
market of educational services which leads to an increased number of students and

profit.
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YV cmammi docnidoceno npoyec cmeopents ma 600CKOHANEHHS eKOA02TYHOT
NONIMUKU ~ YHIGepcumemis, MOMCIugocmi ma memoou ii  peanizayii ma
600cKoHaNenHA. Exonociuna noaimuxka — ye 8i0n0GIOHICMb OpeaHizayii 3aKOHAM,
HOPMAMUGHUM aKMam ma IHWUM NOJIMUYHUM MEXAHIZMAM, WO CMOCYIOMbCA
eKonociuHuUx numawns. Ekonociuna nonimuka, AK Npasuiio, 30CepeotcyeEmvbCsi Ha
npooaemax, wo BUHUKAIOMb BHACIIOOK GNAUBY OISIbHOCMI NIONPUEMCING MdA
Op2aHizayiu Ha O0BKILIA, WO € BAACIUBUM OJISL IIOOCHKO20 CYCRIIbCMBA, OCKIIbKU MAE
(HecamugHuil) 8NIUE HA NHOOCHKI YiHHOCMI. Taki 1H00CbKI YIHHOCMI 4acmo HA3UBAIOMb
MIYHUM 300p08'am abo «yucmum i 3eleHUM» HABKOIUWHIM cepedosuwem. Ha
NpaKmuyi aHalimuKy HAoaroms WUPOKULl cnekmp 6udie iHgopmayii ona npoyecy
NPULHAMMA PileHb U000 eKON02IYHOI NOIMUKU.

OCHOBHI HANPAMU CYUACHUX HAYKOBUX O0CTIONCEHb Cb0200HI XAPAKMeEPU3yionmby
MAKi HANPAMU: CRPULHAMMS YHIBEPCUMEMIB SIK KIIOU0BUX 2PABYI8 8 eKON02Ii; 3eNeH]
iHiyiamueu ma cmanuil po36UMOK, pOJb OCBIMU 8 eKOJNO2IYHIU C8I00MOCHI,
MINHCHAPOOHE CNiBPOOIMHUYMBO 8 2aly3l eKOJIO2IYHOI HAyKu, OYIHKA 6NIusy ma
ehexmusHoCmi NOAIMUKU.

YV 2024 poyi Hayionanvnuu ynieepcumem «Jlvgiecoka nonimexwnikay (HYJIII)
V8iliuos 0o ceimosozo peumuney cepeo 1000 natikpawux ynieepcumemis 3a 8epcicio
Times Higher Education. Cmanom na 2024 pix 6 ynieepcumemi Hag4yacmuvcsi O.IU3bKO
25 000 cmyoenmis. Ingpopmayis npo exonoeiuni acnexmu oisnonocmi HYJIII 6yna
y3aeanvuena onsa yuacmi 6 peumuneax The Times Higher Education Impact Rankings
ma Ul GreenMetric World University Rankings.

3anpononosana y cmammi MoOenb NPUUUHHO-HACTIOKO8020 YUKTY CKIA0AEMbCS
3 YOMUPHLOX OCHOBHUX KOMNOHEHMIB. 3MIHHUX, 36'513K18, W0 IX N0G'A3y10Mmb, 03HAK, WO
8KA3VIOMb HA IX 83AEMO36'A3KU, | 3HAKI6 Nem.ll, Wo BU3HAYUAE NOBEOIHKY CUCTEMU.

Memow cmammi € 00CniONCeHHs eKONO2IUHOI NOAIMUKU 6 YHieepcumemis,
moocnusocmeli ma memoois ii peanizayii. O6'ekmom 00CniOHceHHs € Nioxoou 00
B800CKOHANEHHS eKOJI02IUHOI noimuxku yHisepcumemis. IIpeomemom 0ocniodicenus €

meopemuyti, Memooon02iuHi ma NPUKIAOHI 3acaou exonoeiunoi nonimuxu HYJIII.
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Bucnosku ma npaxmuuni pexomenoayii w000 npoyecié YOOCKOHANEHHS
exono2iunoi nonimuxu 6 HYJIII moocyms Oymu 6npoadxiceHi 6 20Ch00apCubKy

OISIbHICMb CYUACHUX 3aK1A0I8 OCBIMLU.

Keywords: environmental policy, decision making, university management,
simulation, casual loop diagram.
Knwuoei cnosa: exonociuna nonimuxa, ApuuHAmMms piuieHb, YNPAGIIHHA

VHI8epcumemom, imimayitine MOOeN08aHHs, MOOelb NPUYUHHO-HACTIOKOB020 YUKILY .

Statement of the problem in general and its connection with important
scientific or practical tasks. In our research activities, we are faced with insufficient
information and interest in the Environmental Policy improvement in non-production
organizations, namely in educational institutions. We consider the reasons for this to
be the limited number of relevant specialists, as well as the lack of adapted methods.
The theoretical-methodical and applied significance of the solution of the identified
directions of research determines the relevance of the chosen topic and determines the
goal, task, and logical-structural structure of the master's qualification thesis.

Analysis of recent research and publications. The main publications in
scientific researches we can describe in following areas:

- Perception of Universities as Key Players in Ecology (many publications
identify universities as crucial participants in implementing environmental
policies. They may engage in research, adopt sustainable practices, and
contribute to raising environmental awareness among students);

- Green Initiatives and Sustainability (some publications may highlight specific
environmental initiatives that universities undertake to reduce their impact on
the environment. This could include energy conservation, the use of renewable
energy sources, waste management practices, and more);

- The Role of Education in Environmental Awareness (publications may also
address the role of universities in shaping environmental consciousness among

students. This might involve integrating ecological topics into curricula and



fostering research on environmental issues);

- International Collaboration in Environmental Science (since many
environmental issues are global, some research may focus on international
collaboration between universities to address common challenges collectively);

- Assessment of Impact and Policy Effectiveness (analysis of publications might
involve evaluating the effectiveness of university environmental policies and
their impact on the environment).

Formulation of article goals (setting the task). The main tasks of work: explore
the essence of the concept of "environmental policy” in universities; create and
simulate the process of casual loop diagram of Environmental Policy improvement at
LPNU.

Presentation of the main research material. Environmental policy is the
commitment of an organization to the laws, regulations, and other policy mechanisms
concerning environmental issues. These issues generally include air and water
pollution, waste management, ecosystem management, maintenance of biodiversity,
and the management of natural resources, wildlife, and endangered species [1]. For
example, concerning environmental policy, the implementation of an eco-energy-
oriented policy at a global level to address the issues of global warming and climate
change could be addressed [2]. Policies concerning energy or regulation of toxic
substances including pesticides and many types of industrial waste are part of the topic
of environmental policy. This policy can be deliberately taken to influence human
activities and thereby prevent undesirable effects on the biophysical environment and
natural resources, as well as to make sure that changes in the environment do not have
unacceptable effects on humans [3].

One way to describe environmental policy is that it comprises two major terms
(Fig. 1):



Environment refers to the physical ecosystems,
but can also take into consideration the social
dimension (quality of life, health) and an
economic dimension (resource management,
biodiversity) [4]

ENVIRONMENTAL
POLICY

Policy can be defined as a "course of action or
principle adopted or proposed by a government,
party, business or individual"[5]

Fig. 1. Components of environmental policy
Source: Systematized, summarized and grouped according to data [4-5].

Thus, environmental policy tends to focus on problems arising from human
impact on the environment, which is important to human society by having a (negative)
impact on human values. Such human values are often labeled as good health or the
“clean and green” environment. In practice, policy analysts provide a wide variety of
types of information to the public decision-making process [6].

The war started by the Russian Federation has caused significant damage to all
the areas of the life of Ukrainians — material (in the form of destruction of buildings,
enterprises, and infrastructure), financial (the loss of tax and customs revenues to the
state budget), human (deaths of military and civilians, injuries, the deterioration of
mental health of the population, population migration to other countries), cultural (the
destruction of cultural institutions and monuments, the deterioration of relations
between Ukrainians and the residents of the country-aggressor), etc. The confrontation
between the West and Russia will have a long-term, large-scale negative impact on the
economy of most European companies [7].

Lviv Polytechnic National University (LPNU) is the largest scientific university
in Lviv. Since its foundation, it has been one of the most important centers of science
and technological development in Central Europe.

Environmental Policy ensures that Lviv Polytechnic National University
(hereinafter referred to as the University) is determined by the principles of

environmental sustainability in its activities. It has been recognized that the University
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activities may have a significant impact on the local and global environment, and

therefore strives to mitigate the negative impact on the environment through education,

research, and other activities and to contribute to the improvement of the environment

[9].

The purpose of the University’s environmental policy is to develop and implement

effective mechanisms and tools to prevent negative environmental impact and foster the

environment. The objectives of the University’s Environmental Policy are (Fig. 2):
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Fig. 2. The objectives of the LPNU’s Environmental Policy

Source: Systematized, summarized and grouped according to data [9].

The organization of key principles of existing LPNU’s Environmental Policy is

shown in Fig. 3.
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Fig. 3. Key principles of LPNU’s Environmental Policy

Source: Systematized, summarized and grouped according to data [9].

LPNU’s commitment is to ensure compliance of all aspects of the University’s
functioning with the requirements of current environmental legislation as well as
national and international environmental standards.

The environmental policy is communicated to all employees of the University.

The University employees are guided in their activities, in particular, by the
environmental policy.

The goal of the LPNUSs in the field of environmental protection is to contribute
to the achievement of the goals of sustainable development in the university and
beyond through concrete steps. The LPNU decided to improve all the university's

activities regarding the status and progress in achieving the Sustainable Development
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Goals. This kind of activity will help the LPNU to increase its position in THE
rankings.

Since 2004, THE (Times Higher Education) has been furnishing reliable
performance data about universities for students and their families, academics,
university leaders, governments, and industry. They develop university rankings to
evaluate global university performance, serving as a valuable resource for readers to
comprehend the diverse missions and accomplishments of higher education institutions
[10].

THE Impact Rankings stand as the sole global performance assessment that
evaluates universities based on the United Nations' Sustainable Development Goals
(SDGs). Employing meticulously calibrated indicators, THE offers a thorough and
equitable comparison across four overarching domains: research, stewardship,
outreach, and teaching.

The 2023 Impact Rankings is the fifth edition, and the overall ranking includes
1,705 universities from 115 countries and regions.

The most obvious and traditional way that a University might help to deliver the
SDGs is by creating research on relevant topics.

Ecological Mission: To align university policies with the rigorous standards of
sustainability, it became necessary to formalize the concept [49]. This
institutionalization process unfolded as follows: initially, members of the Green
Development Committee (GDC) crafted an ecological mission for the university.
Subsequently, to foster widespread support, particularly among faculty and leadership,
the GDC extended invitations to 150 university leaders, including all top
administrators, to evaluate the proposed mission. Reviewers were tasked with
expressing their stance on each mission element (i.e., support, do not support,
undecided) and were encouraged to provide specific feedback on any or all
components. Through this approach, university leaders actively engaged in taking
ownership of the concepts and ideas encapsulated in the proposed mission. The GDC
then refined the mission's language to address reviewers' concerns, encapsulating the

modifications in an internal report circulated to the reviewers [10].
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For this kind of improvement, we propose to use casual loop modeling. A causal
loop diagram consists of four essential elements: variables, the connections that join
them, signs that denote their relationships, and the loop's sign that dictates the system's
behavior. Representing a problem or issue using a causal perspective allows for a
deeper understanding of the underlying forces that produce complex behavior.

So, let’s build the causal loop model with the following connections (see Figure
4). For this purpose, we use Vensim software (developed by Ventana Systems). It
primarily supports continuous simulation (system dynamics), with some discrete event

and agent-based modeling capabilities.

NULP net
proffit

Q S — P Humber of NULP

757
Number of students

NULP
students
de
THE World University Impact
Management NULP's %'

Rankings of LPNU
commitments — ™Environmentad@———  field of economic
Policy activities and

/ 1nfrenc\ logistics

Acadenic Commitments
commitments Sacial
to research comitements
activies

Fig. 4. Casual loop diagram of the NULP’s Environmental Policy improvement efficiency

Source: Created by author.

Our model has the following flow: the Number of NULP students starting from
today's number 22 580 [9]. We suppose, that the number of students added (NSA)

increases according to the following equation (1):

NSA = Number of NULP students*NULP's Environmental Policy influence (1)
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in other words — improving NULP’s Environmental policy increases the number of
students.

NULP’s Environmental Policy influence consists of the improvement of five
main components (according to our analysis made in subsection 1) (2-3).

NULP'’s Environmental Policy Influence =
= K;*Management commitments +
+ Ky*Academic commitments +
+ Kz*Commitments to research activities + @
+ K4* Social commitments +
+ Ks* Commitments in the field of economic activities and logistics
Yo Ki=1 (3)
where K1, K, K3, K4, Ks — weighting factor of each main components.

In our model we assume that every component influence is proportionally the
same, in other words, we can write (4):

Ki=K;=K3=K;s=Ks=0.2 (4)

Later, with the help of experts, we can change the value and proportion of every
weighting factor (from 0 to 1).

In the next step of our casual loop model, we use NULP’s Environmental Policy
influence as an increasing factor in the future number of students. Increasing the future
number of NULP students will let us increase our position in THE World University
Impact Rankings and NULP net profit.

To make strategic goals work, in our opinion, we need to make at least 10 years
of simulation of previously described input data on our casual loop model outputs.

Finally, we will have three outputs:

1. THE World University Impact Rankings of LPNU (Rank will change in 10 years
on 3 points).

2. The Number of NULP students. Environmental Policy improvement will
increase the number of students.

3. NULP net profit. Increasing number of NULP students will increase the profit

every year. Additionally, we need to discount our annual profit.
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So, our research proved the necessity of university’s Environmental Policy
improvement and efficiency. The started work will undoubtedly lead to social,
environmental, and economic results both for the students and employees of any
university.

All-round support of the university and state management will allow to continue
and annually improve the Environmental Policy, involving the achievement of an
increasing number of sustainable development goals and, accordingly, raising the
awareness of employees and students

Development of the researched problem should relate to the development of
specific steps of action in each of the described in our research directions. It should be
taken into account that NULP’s Environmental Policy influence brings not just
environmental benefits, but is also an effective way to improve the LPNU position in
the world market of educational services which leads to an increased number of
students and profit.

Conclusions and prospects for further investigations in this area.
Environmental policy refers to an organization's dedication to adhering to laws,
regulations, and various policy mechanisms related to environmental concerns. These
concerns typically encompass aspects such as air and water pollution, waste
management, ecosystem oversight, the preservation of biodiversity, the sustainable
management of natural resources, as well as the protection of wildlife and endangered
species.

Sustainability is built on three pillars: Economic, Environmental, and Social.
Striking a harmonious balance among these three pillars is essential for meeting our
current needs while safeguarding a vibrant and healthy world for future generations.

Environmental Policy ensures that university is determined by the principles of
environmental sustainability in its activities. It has been recognized that the university
activities may have a significant impact on the local and global environment, and
therefore strives to mitigate the negative impact on the environment through education,

research, and other activities and to contribute to the improvement of the environment.
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The development of the researched issue should align with the formulation of
concrete action steps outlined in each of the research directions we have described. It's
important to consider that the impact of NULP's Environmental Policy extends beyond
environmental advantages; it also serves as a strategic means to enhance LPNU's
standing in the global educational services market, resulting in an augmented student

enrollment and increased profitability.
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