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TEMATCKE OBJIACTI

KimMaTcke mpoMmeHe 1 I7106a/THO OTOIUbaBambe

CoIM0EeKOHOMCKI aCIIEKTH aJjanTaliyje Ha KIMMaTCKe IIPOMeHe

HoBe MeTozie 06aBeriTaBama 0 IpUPOSHUM KaTacTpodama

[IpuMeHa fpoHOBA Y BpeMe IPUPOSHIX KaTacTpoda M y4ecTaInX KIMMaTCKIX IIPOMeHa.
Pa3Boj 5G mpexxe y unpy nosehama eHepreTcke epMKacHOCTI

EHneprercka TpaHsumyja u Mepe fexkapboHusanje

3ejieHa areHpa 3a seM/be 3ammagHor bankana

Hanyonanuu njaH 3a eHepreTuKky u KMy

3Ha4aj AUrnTanM3annje 3a OGPXKMBOCT PA3INIUTUX CEKTOPA EKOHOMIje

. Yiora nypKynapHe eKOHOMIje Y pellaBamby eKOHOMCKIX IIpobreMa

. buoreoxemuja 1 pasBoj HOBUX METOJA peLMK/INpParba OTIa/a

. buopemenujanya seM/bUIIHNX 1 BOTHNUX pecypca

. 3Hauaj 4. UHAYCTpUjCKe PeBOyLMje 32 OCTBApMBalbe M/beBa 3e/leHe eKOHOMIje

Pa3Boj u mpuMeHa 0OHOB/BMBUX U3BOpa €Hepruje

. Y7ora opraHcke IoJ/bOIIPUBpefie Y pPasBojy 3eeHe eKOHOMIUje

®uHaHCHpamwe [pojeKara 3allTUTe )KUBOTHE CPeIIHEe
Ynpapjpame BeIITauKoM MHTenureHnujom (Al)

. MenayMeHT pusuka

Panose 3a TemaTcku 360pHUK (MOHOTrpadumjy) Tpeba IOCTaT Ha eHITIECKOM je3uKy (obuma 16 ctpaHa
A4 popmarta, ponT 12 pt) po 15 gerem6bpa 2024. Ha e-mail: ecologica.drustvo@gmail.com. Korusanuja
3a 00jaB/pMBalbE pajja — IOITIaB/ba y MoHOrpaduju nsHocu 20.000 auH. n yrnahyje ce Ha Tekyhu pauyn
Opywrrea ,ECOLOGICA®: 200-2718500101033 - 84, banka [Tomrancka mregnoHua.

Mudopmanyje Ha Ten. (+3811) 3244 248.
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SAZETAK | ABSTRACT
Na pocetku rada treba dati kratak sadrzaj (po pravilu do 200 re€i) u Sazetku (na srpskom) i Abstract-u (na
engleskom jeziku), kao i kljuéne reci (keywords) na srpskom i engleskom jeziku.

UVOD / INTRODUCTION

U Uvodnom delu se navode reference radova prethodnika sa kratkim komentarom. Takode u tom delu treba
pomenuti tematski povezane radove autora i koautora predmetnog rada. U Uvodu autori oznacavaju cilj rada i
metodode naucnih istrazivanja. Osim diskriptivnih metoda treba navesti metode komparativne analize, a takode
klasi¢ne dialekticke metode. U slu€aju istrazivanja u oblasti prirodnih i tehni¢kih nauka se primenjuju specijalne
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oblastima naucnih istrazivanja.

1. MATERIJALI | METODE / MATERIALS AND METHODS
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2. REZULTATI I DISKUSIJA / RESULTS AND DISCUSSION
Tabele, slike, grafikoni i dr. mogu da budu u jednoj ili dve kolone. 1znad tabele treba da stoji naziv, npr.
Tabela 1 - Rezultati eksperimentalnih merenja
Ispod ilustracije treba da stoji objasSnjenje, npr.: Slika 1 - Rezultati simulacije procesa
Nazive tabela i grafikona takode dati na srpskom i engleskom jeziku.
Formule numerisati rednim brojevima u malim zagradama. Pozivanje na formule u tekstu vrSi se navodenjem
odgovarajuéeg rednog broja u malim (okruglim) zagradama:

R, =L, +LF, @ Q)
Upm
U ovom odeljku se takode vrsi uporedenje rezultata koje su dobili autori s podacima iz radova navedenih u
spisku referenci, $to predstavlja osnovu diskusije.
ZAKLJUCAK / CONCLUSION
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Abstract: The concept of green economy is broader in scope than the content of green growth in the sense that, in
addition to the economic and environmental aspects, it also relies on the social component of sustainable
development. This means that the policy of green growth represents an instrument of the policy of greening the
economy through which production is increased while strictly considering the exploitation of natural capital in the
development of economic activities. The basis of the policy of greening the economy is that it is possible to grow the
gross domestic product per capita with reduced consumption of natural capital, which in the theoretical context is
explained by the logic of the decoupling concept of the ecological Kuznets curve. A hypothesis was put forward
according to which the correctness of these analytical concepts can be confirmed based on the latest data on the
quality of the environmental performance of countries shown in the 2024 Environmental Performance Index (EPI)
and the level of Gross Domestic Product per capita (GDP pc) in certain countries, which implicitly proves that leading
economies are at the forefront in implementing the policy of greening the economy.

Keywords: policy of greening the economy, ecological performance of countries, natural capital.

Sazetak: Koncept zelene ekonomije je Siri po obimu od zelenog rasta u smislu da se, pored ekonomskog i ekoloskog
aspekta, oslanja i na socijalnu komponentu odrzivog razvoja. To znaCi da politika zelenog rasta predstavija
instrument politike ozelenjavanja privrede kojim se povecava proizvodnja uz striktno uvazavanje eksploatacije
prirodnog kapitala u razvoju privrednih delatnosti. Osnova politike ozelenjavanja privrede je da je moguc rast bruto
domaceg proizvoda po glavi stanovnika uz smanjenu potro$nju prirodnog kapitala, Sto se u teorijskom kontekstu
objasnjava logikom koncepta radvajanja ekoloSke Kuznjecove krive. Izneta je hipoteza prema kojoj se ispravnost
ovih analitickih koncepata moze potvrditi na osnovu najnovijih podataka o kvalitetu ekoloskih performansi zemalja
prikazanih u Indeksu ekoloskih performansi (EPI) za 2024. i nivou bruto domaceg proizvoda po glavi stanovnika.
(BDP pc) u pojedinim zemljama, Sto implicitno dokazuje da vodece ekonomije prednjace u sprovodenju politike
ozelenjavanja privrede.

Kljuéne recéi: politika ozelenjavanja privrede, ekoloski u€inak zemalja, prirodni kapital
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INTRODUCTION

Considering capital as all factors that contribute
to the conduct of economic activities, i.e., factors
that contribute to the creation of gross domestic
product (GDP), it is possible to list their elementary
distinction into natural (ecological), created, and
human capital. Natural capital includes all natural
resources and all environmental functions that are
necessary for human life and the performance of
economic activities, as well as biodiversity on Earth
(Barbier, 2019). Created or produced capital is
practically everything created by man. Human cap-
ital encompasses the total knowledge, education,
and skills possessed by individuals. These broadly
defined forms of capital generally correspond to the
traditional factors of production- land, labor, and
capital. In the long-dominant neoclassical theory,
created capital is the key to economic growth, while
human capital was more seriously represented only
in the theoretical explanations of economic growth
and development that emerged in the last decade of
the previous century. As for natural capital, it can be
said that it had the status of a production factor in
classical economic science, but it was not included
in neoclassical models of economic growth. Even
when it was included in some forms of the prod-
uction function in a rudimentary form, it was mostly
assumed to be substitutable with created and/or
human capital. In other words, it was assumed that
no matter how much natural capital is reduced as a
result of production, as long as this reduction is
compensated by an increase in created and/or
human capital, the output will remain unchanged
(Harris & Roach, 2021).

Unlike the neoclassical approach, ecological
economics recognized the significance of natural
capital as a factor in increasing production and impr-
oving human well-being, treating it simultaneously
as a possible limitation to economic growth. Accept-
ing the complementarity of natural and created
capital, it is clear that economic growth is limited by
the form of capital that is in the shortest supply.
Contrary to the time when the economic system was
relatively small in scale compared to the entire
global ecosystem (where created capital was de
facto the limiting factor), in the conditions of an
exponentially growing population and accelerated
economic growth, natural capital has evidently
become potentially limiting factor of production.

In the years of the last decade of the twentieth
century, the thesis that sustainable development is
unattainable in an economy that uncontrollably
consumes natural capital to ensure growth became
dominant in development economics. Moreover, it
became increasingly evident that sustainable

250

growth and development could only be discussed in
an economy that objectively values ecological ass-
ets, applies a pricing policy that respects ecological
costs, and implements regulatory changes that
ensure the transfer of ecological values into market
incentives, accounting for ecological costs in the
gross domestic product. The synonym for such
economic functioning in recent times is the concept
of green economy, which stands out not only as a
widely accepted approach and way of thinking but
also increasingly as a business model.

The policy of greening the economy was at the
center of interest at the United Nations Conference
in Rio de Janeiro in 2012. The concept of a green
economy is by its nature extremely complex. It
consists of various initiatives and as such appears
at all political, managerial, and entrepreneurial
levels. It includes research and development of new
technologies, new policies and schools of thought,
the creation of new concepts, as well as lifestyles
and habits.

The aim of the paper is: a) to explicate the policy
of greening the economy, b) to reflect on the logic of
the Decoupling Concept and the Ecological Kuznets
Curve, whose messages are an important starting
point in the policy of greening the economy, and c)
to establish the nature of the interdependence betw-
een the quality of countries' environmental perform-
ance and their level of economic development on a
global scale using the latest statistical data.

The following research hypothesis is set:

HO: The quality of countries' environmental perf-
ormance expressed by the EPI index correlates with
the level of GDP per capita, which simultaneously
indirectly indicates the success of these countries in
implementing the policy of greening their econom-
ies.

The quality of countries' environmental perform-
ance in this paper is expressed using the EPI index
values for 2024 for 180 countries worldwide. GDP
per capita values for 2022 in purchasing power
parity are taken from the World Bank database.

The structure of the paper consists of four sect-
ions. After the introduction, the first section presents
the basic attributes of the concept of green growth
and the policy of greening the economy. The second
section explains the essence of the Decoupling
Concept idea through a graphical explication of the
curves of Economic Activity (GDP), Resource Use,
and Environmental Impact over time, as well as the
logic of the existence of a turning point in the
Ecological Kuznets Curve after which the depend-
ence of environmental pollution on economic growth
changes sign, whose messages hold a significant

ECOLOGICA, Vol. 31, No 115 (2024)



A. ANDREJEVIC PANIC et al.

ENVIRONMENTAL PERFORMANCE OF COUNTRIES AND ...

place in the policy of greening the economy. The
third section discusses the correlation between the
quality of countries' environmental performance
measured by the EPI index and their level of
economic development expressed by the size of
GDP per capita in constant prices to verify the
relevance of the messages of the Decoupling
Concept and the logic of the Ecological Kuznets
Curve in today's economic conditions. This
relationship is examined using the example of the
global economy, as well as examples from five
countries with the best and worst environmental
performance in the world, and five countries from the
Western Balkans. Finally, the fifth section provides
the most significant conclusions of the research.

1. GREEN GROWTH AND ECONOMY
GREENING POLICY

Natural capital is the foundation of all life, both
human and other living beings: it is the world's
ecosystem that contains the economy, not the econ-
omy that sustains the world ecosystem. Humanity
can survive without increasing the consumption of
produced and other forms of capital, but this would
not be the case if it were to remain without a minimal
level of natural capital. Nature can cope with minor
destructions over a longer period of time, but if a
certain threshold of its exploitation is exceeded, the
entire natural ecosystem could collapse. Resources
used to sustain life are irreplaceable, and their
excessive consumption could undoubtedly lead to
irreversible catastrophic consequences. It is very
difficult to assess their value accurately or even
approximately. In a certain sense, they are simply
priceless, as their value to humans is boundless.

Natural capital is, to some extent, an essential
input in production. The first law of thermodynamics
states that nothing can be produced without some
input resource and that nothing can be destroyed.
Recycling and reuse can delay this entropic
transformation, but according to the second law of
thermodynamics, it cannot be stopped or reversed.
There is a certain minimum level of natural capital
required as an input resource, as well as an
absorber for unwanted side effects of production,
such as pollution and waste. The assumption that
life can be sustained without natural capital contr-
adicts the basic laws of physics. In contrast, it is, in
principle, possible to sustain life without created
capital such as factories, machinery, road infra-
structure, etc.

Some forms of natural resources are non-
renewable. Parts of the living environment are
irreplaceable, which is generally not the case with
other forms of capital. Human-made capital can
always be reconstructed if it is destroyed.
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Reconstruction is, of course, expensive and requires
some time but is in principle possible. However, this
does not apply to historical and cultural objects,
which possess immaterial value.

An example of an irreversible loss of natural
capital is the destruction of the living world: an extinct
species cannot be brought back to life. Examples of
guasi-irreversible natural capital are ozone depletion
and global warming. The ozone layer and the climate
can be restored to their previous state if they were
allowed to, but from a human perspective, it takes a
long time for nature to regenerate itself. The
consumption of non-renewable resources is another
example of the quasi-irreversibility of natural capital.

If the aforementioned differences between
natural capital and other forms of capital are
undisputed, the pressing question is why it is not
possible to simply preserve all its forms that enable
life, which are necessary for production and would
be irreversibly lost if destroyed. In short, if one lived
in a deterministic world with unlimited financial reso-
urces, this would not be a problem. Unfortunately,
this is not the case, as this world is full of risks,
uncertainties, and unknowns. Therefore, it cannot
be said with certainty which forms of natural capital
need to be preserved.

Green economy does not have a universal or
widely accepted definition. In brief, it is an economy
whose results lead to increased human well-being
and social equality, while simultaneously signific-
antly reducing environmental risks and the depletion
of natural resources. It is a low-carbon, resource-
efficient, and socially inclusive economy. In this
economy, growth in gross domestic product and
employment is the result of public and private
investments that reduce greenhouse gas emissions
and other pollutants. Greening the economy contr-
ibutes to increased energy and resource efficiency,
as well as the prevention of biodiversity loss and the
degradation of ecosystem services.

Green economy is not a state but a process of
transformation and constant dynamic progress. It
diverges from systemic distortions and dysfunctions
of mainstream economics and results in increased
human well-being and equitable access for all, while
simultaneously preserving ecological and economic
integrity to remain within the carrying capacity of
nature. Its focus is on enabling all people to seek a
meaningful life while minimizing negative impacts on
the natural environment.

The development of green economy represents
one of the key assumptions for the realization of
natural resource conservation, more comprehensive
economic valuation of ecosystem services, as well
as reducing poverty, creating new jobs, and shifting
the world towards development with lower carbon
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dioxide emissions. In other words, moving towards
a green economy protects the planet, current and
future generations, and is part of the function of
realizing the goal of sustainable development.
(Denona Bogovic¢, Grdi¢, 2020).

Green growth is an important premise of sust-
ainable development and in the most elementary
sense means economic growth based on resource-
efficient, cleaner and more resilient production. At
the base of the idea of green growth is the attitude
that a growing economy is possible with a stagnant
and preferably declining trend of exploitation of
natural capital. Green growth is a way to solve econ-
omic and environmental problems that have been
present for years, but also to devise new ways to
grow by stimulating the production of natural and
energy resources and less environmental pollution
per unit of final production (Dietz, Neumaier, 2007;
Neumaier, 2013)

The policy of greening the economy is a way to
solve economic and environmental problems that
have been present for years, and especially a way
to support production and consumption based on
less consumption of natural and energy resources
and less waste, i.e., less exploitation of natural
capital. The policy of greening the economy is not a
substitute for the policy of sustainable development.
In fact, it provides measurable progress in the
economic and environmental dimensions of the
sustainable development paradigm, taking into
account the social consequences of greening econ-
omic activities. The focus of green growth strategies
is on using natural capital on a sustainable basis.
This includes, among other things, the provision of
critical life-sustaining services, starting with clean air
and water, more resilient biodiversity, increasing the

production of healthy organic food, and improving
the health of the population (Jankovi¢ et al., 2024).
This is important because natural capital is a limiting
determinant of economic growth, and this fact must
be taken into account by policymakers of economic
greening at all levels of territorial organization of
countries.

2. MATERIALS AND METHODS

Policies of greening the economies around the
world are conducted with the aim of increasing
human well-being and maximizing economic
growth, i.e., increasing the gross domestic product
(GDP), which can be achieved by decoupling from
the use of more natural resources and worsening
ecological performances. Decoupling of natural
resource use and negative environmental impacts
from economic growth occurs when resource use or
pressure on the environment or human well-being
grows more slowly than the economic activities that
cause them (relative decoupling) or declines while
economic activity continues to grow (absolute
decoupling) (UNEP, 2011).

Decoupling is essential in the policy of greening
the economy because the more humanity strives to
increase the level of human well-being and drive
economic development worldwide, the more it will
continue to rely on natural resources to provide the
goods and services that are necessary. The
extraction, processing, and use of natural resources
have serious impacts on the environment and
human health. Decoupling can reduce the rate of
resource depletion and, most importantly, reduce
environmental degradation and negative human
health effects caused by resource use. Figure 1
shows the decoupling concept.

Human well-being

Economic activity (GDP)

Resource decoupling

Resource use

Impact decoupling

Time

Environmental impact

Figure 1 - Decoupling concept
Source: UNESCO, 2017
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As shown in Figure 1, well-being and economic
activity are on an upward trajectory, while resource
use is also increasing, albeit at a much slower pace.
This indicates a relative decoupling of welfare,
meaning a relative separation of resource use from
economic growth. In practice, this means reducing
the environmental impact of resource use while sim-
ultaneously improving resource productivity across
the entire economy, which is one of the core princ-
iples of green economy policies. For renewable reso-
urces, this ensures they remain below the threshold
of overexploitation. Relative decoupling is a widely
accepted norm, occurring in almost every context, as
a result of continuous economic growth, productivity
improvements (efficiency gains), and structural chan-
ges in the economy. Absolute decoupling occurs
when resource consumption and environmental
impacts decrease while economic activity continues
to rise. Achieving absolute decoupling of resource
use from economic activity and human well-being is
a long-term goal, currently being realized in many
developed countries. Generally, this type of decoupl-
ing aims to enhance human well-being and economic
growth while reducing the consumption of natural
resources and minimizing environmental harm. Achi-
eving absolute decoupling as a long-term devel-
opment goal requires a systemic transformation in the
way natural resources are utlized and managed
within economic and social systems, aligned with
sustainable production and consumption practices.

Separating the use of natural resources and
negative environmental impacts from economic
growth is the guiding principle of European natural
resource management policy. In 2005, the
European Commission adopted the Strategy for the
Sustainable Use of Natural Resources, which is
based on three fundamental activities: gathering
information, evaluating policies that affect reso-
urces, and determining appropriate measures that
must be integrated into other policies. To decouple
economic growth from environmental degradation, it
is necessary to examine the entire life cycle of
natural resources, from their extraction, exploitation,
and production, to the point when they become
waste and return to the soil, water, and air. This
could lead to solutions in the domain of cleaner
technologies or the development of consumable
substitutes with less harmful environmental impacts.

The idea of separating production from the cons-
umption of natural resources and the negative
impact on the environment is very important, as
humanity aims to intensify economic growth and
improve human well-being. According to the
principles of the neoclassical mainstream, this
inherently implies increased consumption of natural
resources, the exploitation of which has serious
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negative consequences for the environment and
human health. Decoupling can reduce resource use
and, more importantly, reduce environmental
degradation caused by increased resource use
(Umpfenbach, 2016). Resource decoupling and
impact decoupling could both reduce resource use
and mitigate environmental degradation, potentially
enhancing human well-being ceteris paribus
(Charlier & Fizaine, 2023).

Critics of the idea of separation argue that it is
an entirely unrealistic concept. They also believe
that proponents of green growth policies do not fully
consider the demanding changes in the economic
system necessary to solve global environmental
problems such as climate change or the biodiversity
crisis. Some suggest stopping or slowing economic
growth as the only realistic options (Kallis, 2018;
Schmelzer et al., 2020).

In our opinion, the idea of stopping production
growth to achieve sustainable growth is unrealistic,
despite gaining support from some economic anal-
ysts in recent years. Moreover, the fact that envir-
onmental performance is not worst in the world's
leading economies, but rather in the least developed
countries, supports this view. Thus, global economic
and environmental realities indirectly confirm the
validity of the Kuznets Curve theory, which emerged
in the early 1990s. This theory posits that the income
growth of individual countries does not continuously
accompany environmental degradation; rather, there
is a turning point after which their relationship
changes direction (Grossman & Krueger, 1993).
Incidentally, the original Kuznets curve, which illustr-
ates the inverse relationship between economic
development and income inequality, appeared in
economic development theory at the beginning of
the twentieth century and has since found broad
application in many other areas, not only in the
social sciences but also in the natural.

Turning point

Environment
improves

" Environment
worsens

Environmental pollution

A 4

Income per capita

Figure 2 - Environmental Kuznets Curve
Source: Phong, 2019, 42
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There is a huge amount of research with diff-
erent conclusions about the validity of the Ecological
Kuznets Curve messages in science (Miti¢ et al.,
2019; Kari¢ et al., 2023).

3. RESULTS AND DISCUSSION

"Discussions on the quality of environmental
performance of countries, especially in terms of their
guantitative measures, are very numerous. The

€O, trond rolative to
aliccated carbon budget

Climate
Change

Environmental Performance Index (EPI) has stood
out for its importance over the last ten years. When
it comes to the year of 2024, the index combines 58
indicators classified into 11 categories, ranging from
climate change mitigation and air pollution to waste
management, fisheries and agriculture sustainab-
ility, deforestation, and biodiversity protection (Fig-
ure 3)."

Ecosystem
Vitality

Figure 3 - Environmental Performance Index
Source: Block et al, 2024

The EPI indicator illustrates how close the
observed country is to the established goals of
environmental protection policy and the goals of
greening the economy. The EPI offers a scoreboard
that highlights leading and lagging countries in env-
ironmental performance, providing practical guid-
ance for countries aspiring to move towards a susta-
inable future (Block et al., 2024).

EPI indicators make it possible to identify
problems, set goals, monitor trends, and determine
the best ways to conduct environmental policy. A
detailed view and a comparative perspective of
numerous indicators regarding natural resource
consumption, environmental pollution, and the bio-
diversity of individual countries can help understand
the determinants of their ecological progress and
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specify the instruments and means for implementing
a defined environmental policy.

Accepting the EPI as an indicator of the quality
of environmental performance of national econ-
omies, and considering the logic of the concept of
decoupling and the Ecological Kuznets Curve - that
the income growth of individual countries is not
continuously accompanied by environmental degr-
adation, but that there is a turning point after which
this relationship qualitatively changes - we asked
ourselves about the mutual relationship between the
EPI index and GDP per capita, expressed in
purchasing power parity, in the example of 180
countries included in the EPI report for 2024. The
results obtained are shown in Figure 4.
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Figure 4 - EPI results in relation to GDP per capita of the countries of the world
Source: Block et al, 2024

From Figure 4, it can be seen that the level of
GDP per capita has a pronounced impact on the
quality of environmental performance. In other
words, it confirms the possibility of realizing the
Decoupling concept and the global relevance of the
Ecological Kuznets Curve. However, as can be seen
from Figure 4, several countries, especially large
developing countries such as China, India, Pakistan,
and Vietnam, report much lower EPI indices
compared to what would correspond to their GDP
per capita amounts. The rationale for this phen-

omenon may be that these are emerging countries
with highly developed raw material and energy-
intensive industrial production. Far above the trend
line are countries like Zimbabwe, Estonia, Greece,
and Germany.

The thesis that a low level of GDP per capita
corresponds to a relatively low rank on the EPI can
be tentatively confirmed based on data from the
Western Balkans, the five leading, and the last five
out of a total of 180 countries ranked according to
the EPI indicator in 2024 (Table 1).

Table 1 - EPI rank, EPI score, and GDP per capita for selected countries of the world

Country Rank EPI 2024 Score EPI 2024 GDP pc (PPP 2017)
The first five countries

Estonia 1 75.3 29,823.7
Luxembourg 2 75.0 128,259.4
Germany 3 74.6 52,745.8
Filand 4 73.7 53,755.9
United Kingdom 5 72.7 48,866.6

ECOLOGICA, Vol. 31, No 115 (2024)
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The last five countries

India 176 27.6 2,484.8
Myamnar 177 26.9 1,187.6
Laos 178 26.1 2,075.4
Pakistan 179 25.5 1,407.0
Viet Nam 180 24.5 4,346.8
Western Balkan countries

Albania 51 52.1 8,367.8
North Macedonia 60 50.0 8,146.5
Serbia 64 49.3 11,361.0
Montenegro 72 47.6 12,016.9
Bosnia and Herzegovina 89 45.6 8,426.1

Source: Author's systematization based on Block et al, 2024 and World Bank Open Data, 2024.
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Figure 5 - EPI results in relation to GDP per capita of the selected countries
Source: Authors

From Figure 5, it can be seen that there is a
statistically significant positive linear correlation
between environmental performance and the ach-
ieved level of GDP per capita in the selected co-
untries of the Western Balkans, the five leading, and
the last five out of a total of 180 countries ranked
according to the EPI indicator in 2024.

CONCLUSION

The quality of environmental performance of
countries, as expressed by the EPI index in 2024,
corresponds to the level of GDP per capita in
purchasing power parity. This relationship indicates
the success of these countries in implementing
greening policies for their economies. This trend is
evident both globally, across a sample of 180
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countries, and in the examples of the top five and
bottom five countries ranked by the EPI index in
2024, as well as in the five countries of the Western
Balkans.

The results suggest that the most developed
countries have implemented the concept of deco-
upling in certain segments. At the same time, these
results implicitly support the relevance of the Envir-
onmental Kuznets Curve, which posits that higher
stages of economic development correspond to
higher quality of environmental performance.
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Sazetak: Ovaj rad pruza pregled finansiranja zastite Zivotne sredine u gradu Vranju za period 2021-2023. godine.
Cilj ovog rada je ukazati na to koji iznos sredstava je adekvatan za sprovodenje razli€itih programa i projekata koji
¢e doprineti oCuvanju i unapredenju zZivotne sredine. Kroz analizu prioritetnih oblasti zastite zivotne sredine, kao sto
su ocCuvanje vodnih resursa, smanjenje zagadenja vazduha, upravljanje otpadom i zastita biodiverziteta,
identifikovani su i kljucni izvori finansiranja. Lokalni budzet je svakako osnovni izvor finansiranja, uz grantove,
donacije, javno-privatna partnerstava i fondove Evropske unije. O¢ekivane koristi ovog finansiranja obuhvataju
poboljSanje kvaliteta zivotne sredine, podsticanje ekonomskog razvoja, o€uvanje prirodnog bogatstva i unapredenje
imidZza grada. Kroz efikasno koriS¢enje dostupnih sredstava i saradnju s relevantnim partnerima, ovaj plan
finansiranja ¢e doprineti ostvarenju dugorocnih ciljeva zastite zivotne sredine u gradu Vranju, stvarajuci odrzivu i
zdravu sredinu za sve gradane.

Klju€ne reci: zastita zivotne sredine, finansiranje, Vranje

Abstract: This paper provides an overview of the financing of environmental protection in the city of Vranje for period
2021-2023. The goal of this work is to indicate what amount of funds is adequate for the implementation of various
programs and projects that will contribute to the preservation and improvement of the environment. Through the
analysis of priority areas of environmental protection, such as preservation of water resources, reduction of air
pollution, waste management and protection of biodiversity, key sources of financing were also identified. The local
budget is certainly the main source of funding, along with grants, donations, public-private partnerships, and
European Union funds. The expected benefits of this financing include improving the quality of the environment,
encouraging economic development, preserving natural wealth, and improving the image of the city. Through
efficient use of available funds and cooperation with relevant partners, this financing plan will contribute to the
achievement of long-term environmental protection goals in the city of Vranje, creating a sustainable and healthy
environment for all citizens.
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UVOD / INTRODUCTION

Finansiranje zastite Zivotne sredine predstavlja
klju€ni faktor u ostvarivanju ciljeva odrzivog razvoja,
posebno u urbanim sredinama poput grada Vranja.
Grad Vranje se ve¢ duzi period suoCava s izazovima
oCuvanja prirodnih resursa, smanjenja zagadenja i
unapredenja kvaliteta zZivotne sredine. Ovaj rad ist-
razuje strategije i izvore finansiranja koji su kori§c¢eni
i planirani za podrSku zastiti Zivotne sredine u
navedenom periodu.

Cilj ovog rada je analiza finansiranja zastite
Zivotne sredine u gradu Vranju tokom 2021-2023.
godine, kako bi se identifikovali klju€ni izvori sred-
stava i procenilo da li je izvrSena efikasna alokacija
tih resursa. Takode, cilj je procena postignutih
rezultata u zastiti Zivotne sredine kroz prou€avanje
efekata finansiranja na implementaciju projekata i
programa zastite zivotne sredine.

U ovom radu ¢ée se koristiti kombinacija kvali-
tativnih i kvantitativnih metoda. Kvalitativhe metode
¢e obuhvatiti strategije zastite zZivotne sredine, kao i
intervjuisanje relevantnih aktera u lokalnoj upravi,
nevladinom i privatnom sektoru. Kvantitativne meto-
de ¢e se koristiti za analizu finansijskih izvestaja,
budzeta i raspodele sredstava za projekte zastite
Zivotne sredine. Kombinacija ovih metoda omo-
guci¢e sveobuhvatan uvid u nacine finansiranja
zastite Zivotne sredine u Vranju, kao i procenu njiho-
vih efekata na zivotnu sredinu i lokalnu zajednicu.

1. ZASTITA VODNIH RESURSA /
PROTECTION OF WATER RESOURCES

Voda je osnovni resurs neophodan za opstanak
Zivota na Zemlji i klju&ni element ekosistema. Zastita
vodnih resursa je imperativ koji se he moze zane-
mariti, a posebno je vazna u gradovima poput
Vranja. OcCuvanje Gistih i zdravih vodnih tokova ima
izuzetan znaCaj za zivotnu sredinu, ekonomiju i
drustvo u celini.

Znacaj zastite vode ogleda se u o€uvanju ljud-
skog zdravlja, o€uvanju ravnoteze ekosistema, ocu-
vanju kvalitetne poljoprivredne proizvodnje ali u i za
razvoj turistickog potencijala (Durga, Kiruthiga, 2017).

Voda je pi¢e bez koga ljudski organizam ne
moze da opstane. Ukoliko je Cista i hemijski i bioloSki
ispravna, voda je korektna za pice i upotrebu u
domacinstvima. Medutim, ukoliko je kontaminirana,
voda moZe biti izvor bolesti poput dijareje, hepa-
titisa, i drugih zaraznih oboljenja.

Ocuvanje vodnih resursa je presudno za opsta-
nak biodiverziteta, s obzirom na to da u vodi Zivi
veliki broj biljnih i Zivotinjskih vrsta. S obzirom na to
neophodno je voditi rauna o ocuvanju biodi-
verziteta, odnosno o uspostavljanju ekosistemske
ravnoteze.

ECOLOGICA, Vol. 31, No 115 (2024)

Pored upotrebe u domacinstvu, voda se Koristi i
u poljoprivredi, ali i u industriji i energetici. Zaga-
divanje voda moZe negativno uticati na poljo-
privrednu proizvodniju, industrijske procese ali i pro-
izvodnju elektricne energije, pa je i u tom smislu
zastita vodnih resursa imperativ.

Vranje nema reku ili neki vodni resurs koji bi
privukao turiste, pa stoga se zastita vodnih resursa
u Vranju ne odnosi na razvoj turizma. Medutim, bitno
je oCuvati vodne resurse i tako doprineti i budzetu
lokalne samouprave.

Zagadivanje vode stoga moze dovesti do zdrav-
stvenih problema, gubitka biodiverziteta, ali i do
brojnih ekonomskih gubitaka.

Kako bi se izbegli gubici, kako ekoloski, tako i
ekonomski potrebno je sprovoditi mere prevencije
kao Sto su efikasno upravljanje otpadnim vodama,
edukacija gradana, uvodenje adekvatnih zakona i
regulativa, ali i sprovodenje odrzivog koris¢enja
vodnih resursa (United Nations, 2020).

Vranje je grad koji ima Postrojenje za precis-
¢avanje otpadnih voda, koje je izgradeno pre par
godina i koje dosta solidno funkcioniSe. Stoga,
Vranje kao grad u mnogome doprinosi zastiti vodnih
resursa ¢ime se generalno smanjuju svi rizici vezani
za neefikasno upravljanje vodnim resursima.

Takode, vazno je raditi na podizanju svesti gra-
dana o znacaju Ciste vode i samim tim promovisati
ekoloSke prakse u svakodnevnom Zivotu. U tome
nazalost ¢esto pomaZzu i striktna primena propisa o
zastiti voda kao i kaZnjavanje zagadivaca.

Tu je i odrzivo koriS¢enje vodnih resursa koje je
u skladu s ciljevima odrzivog razvoja, a odnosi se na
odrzivo koriS¢enje vode u privrednim granama kao
8to su poljoprivreda, industrija i domacinstva.

Zastita vodnih resursa zahteva koordinirane
napore svih relevantnih aktera kako bi se osigurala
Cista i zdrava voda za sada$nje i buduce generacije.

Grad Vranje je inaCe jedan od prvih gradova u
Srbiji koji je izgradio Postrojenje za preciS¢avanje
otpadnih voda. Danas se tretirana voda propusta u
kontrolisanim uslovima, a ne kao ranije direktno u
reke. Ovo znacajno doprinosi ouvanju biodiver-
ziteta u toku Juzne Morave, a samim tim doprinosi i
zdravlju stanovnistva ovog kraja. Pustanjem u rad
ovog postrojenja dovelo je do poboljSanja ekoloSkog
statusa reke Juzne Morave i Citavog vranjskog kraja
(JP Vodovod Vranje, 2023).

2. ZASTITA ZEMLJISTA / LAND PROTECTION

Zemljidte je jedan od osnovnih prirodnih resursa
koje ima klju¢nu ulogu u odrzavanju Zivota na Zemlji.
Zastita zemljista je vitalna za ocCuvanje plodnosti,
biodiverziteta i ekonomskog razvoja hilo koje
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sredine, a pogotovu grada kao $to je Vranje. U na-
stavku Ce biti viSe reCi o zastiti zemljista, posledi-
cama zagadivanja i merama prevencije s posebnim
osvrtom na situaciju u gradu Vranju.

ZemljiSte je osnovni resurs za poljoprivredu.
Ono obezbeduje hranu za ljude i Zivotinje. OCu-
vanjem plodnosti zemljiSta postize se odrzivost
poljoprivredne proizvodnje (Food and Agriculture
Organization of the United Nations [FAO], 2021).

Pored toga Sto sluzi u poljoprivredi, zemljiste je
stanidte za brojne biljne i Zivotinjske vrste. Samim
tim Sto se Cuva zemljiSte doprinosi se o€uvanju bio-
diverziteta i ekoloskoj ravnotezi. Ne sme se zane-
mariti i uloga zemljista u ciklusu vode &ime se
spreCava erozija tla. ZemljiSte moze biti i rezervoar
uglienika, Sto pomaze i ublazavanju klimatskih
promena (FAO, 2021).

Posledice zagadenja zemljista su brojne. Tu
najpre treba navesti gubitak plodnosti zemljista,
ugrozavanje zdravlja ljudi i zivotinja, eroziju tla ali i
ekonomske gubitke.

ZemljiSta zagadena hemikalijama, teSkim me-
talima ili drugim toksi¢nim supstancama mogu
izgubiti plodnost ¢ime se smanjuje prinos, a samim
tim i prihod iz poljoprivrede. Zagadeno zemljiste koje
veé sadrZi opasne materije je opasno i za zdravlje
ljudi i Zivotinja jer te opasne materije mogu dospeti
u lanac ishrane i samim tim mogu da ugroze zdravlje
(FAO, 2021).

Nedovoljna zastita zemljiSta moze dovesti i do
erozije tla Sto Ce uticati na smanjenje biodiverziteta
i gubitak vegetacije. Takode i sanacija zagadenog
zemljiSta zahteva velike finansijske resurse, a gubici
u poljoprivredi, turizmu i drugim sektorima mogu biti
znacajni.

Kako bi se sprecile ove posledice zagadivanja
zemljiSta neophodno je sprovesti mere prevencije
koje se ogledaju u odrzivom kori¢enju zemljista,
pracenju zagadivanja zemljiSta, rekultivaciji i reha-
bilitaciji zemljista ali i u edukaciji ljudi o vaznosti o&u-
vanja prirodnih resursa i o€uvanju zdrave Zivotne
sredine.

Ukoliko se promoviSu odrzive poljoprivredne
prakse poput rotacije useva, zastite biljaka ali i
organsko dubrenje zemljiSta moZe se reci da se
javlja pozitivan trend u pogledu odrZivog koris¢enja
zemljista (FAO, 2022).

S druge strane neophodno je i kontinuirano
pracenje kvaliteta zemljiSta ili obavljanje takozvanog
monitoringa kako bi se na vreme preduzele mere za
spre€avanije i suzbijanje zagadenja. U sluc¢aju zaga-
denja zemljiSta neophodno je Sto pre preduzeti mere
rehabilitacije zemljista kako bi ono povratilo svoj
prethodni ekoloSki status.
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Na kraju najbitnije od svih ovih mera prevencije
jeste Sirenje svesti kod ljudi o vaznosti zastite
zemljidta ali i promovisanje ekolo$kih praksi u sva-
kodnevnom Zivotu.

U kontekstu grada Vranja, zastita zemljiSta je od
posebne vaznosti zbog njegove poljoprivredne i
ekonomske osnove, ali i prisustva prirodnih resursa.
Stoga, implementacija efikasnih mera zastite zem-
ljista ima kljuénu ulogu u o€uvanju prirodne sredine
i unapredenju kvaliteta Zivota lokalne zajednice.

3. SMANJENJE ZAGADENJA VAZDUHA /
REDUCTION OF AIR POLLUTION

Zagadenje vazduha je globalni problem koji ima
ozbiljne posledice po Zivotnu sredinu, javno zdravlje
i ekonomiju. Svake godine milioni ljudi Sirom sveta
suoCavaju se s negativnim uticajem zagadenog
vazduha po svoje zdravlje. Ovo je posebno izrazeno
u urbanim podrucjima i industrijskim centrima kao
Sto je Vranje, gde su emisije iz industrije, saobracaja
i drugih izvora znacajni faktori zagadenja vazduha.

U kontekstu globalnog zagadenja vazduha,
industrijski sektor igra klju¢nu ulogu. Emisije gasova
iz sagorevanja fosilnih goriva, kao $to su ugljen-
dioksid (COz2), sumpor-dioksid (SO2), azotni oksidi
(N20x), i Cestice iz razli¢itih izvora, pridonose
o8tecenju ozonskog omotaca, globalnom zagre-
vanju i smogu. Ova zagadenja ne poznaju granice,
Sto znadi da imaju Stetan uticaj na ditavu planetu
(World Health Organization [WHO], 2019).

Specifi€no za Vranje je to 8to se grad suolava
sa zagadenjem vazduha iz razli€itih izvora, uklju-
Cujuéi industrijska postrojenja, saobracaj, ali i
individualna lozista u domacinstvima. Visoka
koncentracija ¢estica PM10 i PM2.5, koje potiéu iz
sagorevanja uglja, narocito tokom zimskih meseci,
predstavlja ozbiljan problem za lokalno stanovnistvo
(Zavod za javno zdravlje Vranje [2ZJZ], 2024).
Prema lzvestaju ZZJZ u januaru 2024. godine nivo
SOz nije bio preko graniéne vrednosti za jedan dan,
kao ni preko tolerantne vrednosti za jedan dan na
svim mernim mestima u gradu Vranju. Sto se tice
nivoa ¢adi, on je bio preko maksimalno dozvoljene
vrednosti i to na Cetiri merna mesta u gradu. Nivo
N20 je takode bio preko dozvoljene vrednosti na
jednom mernom mestu. Konacan zaklju€ak ovog
izveStaja je da je ukupna koli¢ina svih taloznih
materija u vazduhu bila manja od maksimalno
dozvoljene vrednosti (ZZJZ, 2024).

Ovakvo zagadenje vazduha moze dovesti do
respiratornih problema, kardio-vaskularnih bolesti,
kao i dugoroénih efekata na zdravlje ljudi (WHO,
2016; Kiurski i dr., 2024).

Mere za smanjenje zagadenja vazduha su od
sustinskog znacaja kako na globalnom, tako i na
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lokalnom nivou. Ove mere podrazumevaju: pove-
¢anje upotrebe obnovljivih izvora energije umesto
fosilnih goriva; implementaciju ,Cistih“ tehnologija i
postrojenja u industriji u cilju smanjenja emisije
Stetnih gasova; promociju upotrebe javnog prevoza,
bicikala ili peSaCenja u cilju smanjenja emisija iz
saobracéaja; unapredenje energetske efikasnosti u
domacinstvima i industriji radi smanjenja potroSnje
energije i emisije COz; zakonsku regulaciju i kontrolu
industrijskih postrojenja i emisija (Brunekreef, 2010).

Ne smeju se zaboraviti ni posledice zagadenja
vazduha koje su raznovrsne i ozbiline. One se
odnose na povecanu stopu respiratornih oboljenja
poput astme i hroni¢ne opstruktivne bolesti plu¢a
(HOBP), povecani rizik od sréanih oboljenja, sma-
njenje kvaliteta zivota, ekonomske gubitke zbog tro-
Skova le€enja i izostanka s posla, kao i ekoloske po-
sledice poput kiselih kiSa i degradacije ekosistema.

4. UPRAVLJANJE OTPADOM /
WASTE MANAGEMENT

Upravljanje otpadom je klju¢ni aspekt oCuvanja
zivotne sredine i spre€avanja negativnih posledica
po zdravlje ljudi i ekosisteme. Na globalnom nivou,
rastu¢a populacija i brz ekonomski razvoj stvaraju
ogromne koli¢ine otpada, Sto zahteva efikasne
strategije upravljanja (Vlada Republike Srbije, 2022).
Grad Vranje, kao i mnogi drugi gradovi, se suo€ava
s izazovima u upravljanju otpadom, a neadekvatno
reSavanje ovog problema moze imati ozbiljne
posledice.

Rizici neadekvatnog upravljanja otpadom su
veliki i odnose se na zagadenje Zivotne sredine,
nastanak zdravstvenih problema, ali i estetski
momenat je bitan, pa se ne sme ni on zanemariti
(Ramos et al, 2023).

Nesavesno odlaganje otpada moze dovesti do
zagadenja vode, vazduha i zemljiSta, ugrozavajudi
lokalne ekosisteme i bioloSku raznolikost. Nazalost,
otpadne deponije predstavljaju zariSta bolesti, a
nekontrolisano sagorevanje otpada moze emitovati
toksi€ne supstance koje ugroZavaju zdravlje ljudi,
uklju€ujuci respiratorne i kancerogene bolesti. Divlje
deponije i neuredno odlaganje otpada naruSavaju
vizuelni pejzaz i kvalitet zivota stanovnika, pa samim
tim one negativno utiCu na turizam i ekonomiju
(Drobnjak i dr, 2019).

Postojece stanje u lokalnim samoupravama
Republike Srbije karakteriSu nepouzdani i nepotpuni
podaci o koli¢ini generisanja komunalnog otpada.
Kako je pomenuto, koli€¢ine komunalnog otpada na
godiSnjem nivou su proradunate na osnovu merenja
otpada u referentnim lokalnim samoupravama.
Nazalost u lokalnim samoupravama poput Vranja,
ne postoje pouzdani podaci o koli€ini komunalnog
otpada. Na osnovu merenja u nekim referentnim
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lokalnim samoupravama, u proseku stanovnik
Republike Srbije proizvede oko 1,17 kg otpada
dnevno, odnosno oko 430 kg otpada godisnje
(Vlada RS, 2022). S obzirom na broj popisanih
stanovnika u 2022. godini u Vranju - 74.381
(Republicki zavod za statistiku [RZS], 2022),
procena je da se u hjemu dnevno proizvede 87.026
kg otpada, odnosno godiSnje 31.983.830 kg otpada.

Da bi se zastitila Zivotna sredina, potrebno je
sprovesti niz mera kao $to su: unapredenje infra-
strukture za upravljanje otpadom; edukacija javno-
sti; uvodenje zakonske regulative u pogledu uprav-
ljianja otpadom; promocija 3R principa koji znaci da
se smanji stvaranje otpada, da se neSto ponovo
koristi ili da se reciklira (Reduce-Reuse-Recycle).

Izgradnja modernih postrojenja za reciklazu,
kompostiranje i tretman otpada moze smanijiti
koli€inu otpada koji se odlaZze na deponije. Vazna je
i edukacija i podizanje svesti javnosti, pa se stoga
sprovode razne kampanje o razvrstavanju otpada i
vaznosti reciklaze koje mogu motivisati gradane da
aktivno ucestvuju u smanjenju otpada i zastiti
Zivotne sredine. Tu je i zakonska regulativa vezana
za odlaganje otpada. Uvodenje strozih zakonskih
mera i kontrola nad industrijskim postrojenjima i
deponijama pomaze u spre€avanju nelegalnog od-
laganja otpada i zagadenja. Verovatno je najvaznije
podsticanje proizvodnje i potroSnje proizvoda s
manje ambalaze, kao i podsticanje ponovne
upotrebe i reciklaze, Sto klju¢no je za smanjenje
ukupne koli¢ine otpada.

Upravljanje otpadom zahteva holisti¢ki pristup
koji ukljuCuje saradnju svih relevantnih aktera, od
lokalnih vlasti i industrije do gradana i nevladinih
organizacija.

5. ZASTITA BIODIVERZITETA /
BIODIVERSITY PROTECTION

Ocuvanje biodiverziteta je kljuéno za odrzavanje
zdravog ekosistema i osiguranje dugoro¢ne odrzi-
vosti Zivota na Zemlji. Globalno, brojne organizacije,
vlade i institucije preduzimaju razliite mere kako bi
sacuvale biodiverzitet (Buri¢, Ili¢, 2023). Medutim,
fokus na lokalnom nivou, kao $to je grad Vranje, igra
klju€nu ulogu u o€uvanju biodiverziteta u globalu.

Grad Vranje, smesten u juznom delu Srbije, ima
bogato prirodno naslede koje obuhvata raznovrsne
ekosisteme kao Sto su Sume, reke, livade i poljo-
privredno zemljiSte. Medutim, kao i mnoga druga
urbana podruc¢ja, Vranje se suoCava s brojnim
pretnjama po biodiverzitet.

Posledice neo€uvanja biodiverziteta su brojne i
mogu imati ozbiljne posledice kako na prirodu, tako
i na ljude. Gubitak raznovrsnosti u biljnom i zivo-
tinjskom svetu moze dovesti do poremecaja u eko-
sistemima, §to mozZe uzrokovati nestabilnost u proiz-
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vodnji hrane, smanjenje kvaliteta vode i vazduha,
kao i povecanije rizika od prirodnih katastrofa poput
poplava i erozije tla. Takode, smanjenje biodiver-
ziteta moze imati i ekonomske posledice, smanjujuci
turisti€ki potencijal, kao i izvor prihoda koji dolazi iz
ekosistemskih usluga.

Kako bi se prevaziSle ove pretnje, potrebno je
preduzeti konkretne mere na lokalnom nivou kao $to
su: zastita stanista, promocija odrzive poljoprivede,
edukacija i podizanje svesti kod ljudi ali i pracenje i
istrazivanje.

Oc¢uvanje postoje¢ih Suma, reka, mocdvara i
drugih ekosistema u okolini Vranja klju¢no je za
oCuvanje biodiverziteta. To moze ukljucivati uspo-
stavljanje zasti¢enih podrucja, kao i implementaciju
prostornih planova koji osiguravaju ocuvanje pri-
rodnih stanista.

Podsticanje poljoprivrednih praksi koje minimal-
no utiCu na okolinu moze pomoc¢i u ocuvanju
biodiverziteta u ruralnim podrucjima oko Vranja. Ovo
moze ukljugivati podrsku organskoj poljoprivredi,
rotaciju useva i smanjenje upotrebe pesticida i
herbicida.

Informisanje gradana o vaznosti biodiverziteta i
njegovim pretnjama moze doprineti promeni pona-
8anja i podizanju svesti o potrebi zastite prirode.
Ovo mozZe biti ostvareno kroz edukativhe programe,
radionice i kampanije.

Redovno praéenje stanja biodiverziteta u okolini
Vranja putem istraZivackih projekata i monitoringa
omogucava brzo reagovanje na promene i prilago-
davanje mera zastite.

6. FINANSIRANJE ZASTITE ZIVOTNE SREDINE
U VRANJU /

FINANCING OF ENVIRONMENTAL
PROTECTION IN VRANJE

U cilju unapredenja za$tite Zivotne sredine u
gradu Vranju je jo§ 2010. godine doneta odluka o
osnivanju Fonda za zastitu zZivotne sredine grada
Vranja (Sluzbeni glasnik grada Vranja, 2010).

Zadaci ovog Fonda su: namensko obezbedi-
vanje sredstava za programe i projekte zaStite i
unapredenja zivotne sredine; namensko obezbedi-
vanje sredstava; racionalno i programirano korisce-
nje sredstava fonda; podsticanje privrede da ulazu u
ovaj fond kako bi se zastitila i unapredila Zivotna
sredina.

Ovaj Fond prikuplja sredstva iz budzeta Re-
publike Srbije, republickog Fonda za zastitu zivotne
sredine, iz taksi koje placaju preduzeéa i doma-
¢instva, iz realizovanih konkursa za projekte, iz
donacija fizi¢kih i pravnih lica i iz drugih izvora.

Zastita Zivotne sredine u Vranju se sprovodi na
osnovu Plana razvoja grada Vranja za period 2021.
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—2030. godine. U Sluzbenom glasniku grada Vranja
se svake godine za tekucu godinu objavljuje
Program koriSéenja sredstava budzetskog fonda za
tekucu godinu gde se utvrduju planirani prihodi i
namena koriSéenja sredstava za aktivnosti tokom te
iste godine za potrebe zastite Zivotne sredine.

Konkretno, ovaj program za grad Vranje

podrazumeva predvidanije finansijskih sredstava za:

1. kontrolu i zaStitu vazduha i suzbijanje
inhalacionih alergena;

2. upravljanje otpadom;
kontrolu i upravljanje otpadnim vodama,;

4. kontrolu i zastitu povrSinskih i podzemnih
voda;

5. kontrolu zastite prirode, biodiverziteta i
zelenih javnih povrsina;

mere adaptacije na klimatske promene;
kontrolu i zastitu zemljista;

zastitu od buke;

kontrolu i zastitu od nejonizujuceg zracenja;

10. informisanje, edukaciju, promociju i

popularizaciju zivotne sredine;

11. ostale potrebe.

U tabeli 1 su prikazani iznosi finansijskih sred-
stava za potrebe finansiranja zastite zivotne sredine.
Kao 3to se moze videti, ukupni planirani izdaci
vezani za za$titu Zivotne sredine u gradu Vranje su
porasli za skoro 50% u 2022. u odnosu na 2021.
godinu i za 266% u 2023. u odnosu na 2022. godinu.
Ovaj porast planiranih izdataka rezultat je povecane
svesti lokalne vlasti o neophodnosti zastite zivotne
sredine u narednom periodu kako bi se sto viSe do-
prinelo ostvarivanju ciljeva odrZivog razvoja, odno-
sno kako bi se sprecilo dalje zagadenje Vranja, a
onda i Sire.

Najveca promena se svakako u obe smene vidi
u tacki 11 — ostalo, gde se najpre 2022. godine
planiralo ulaganje u izgradnju toplovoda za zgrade
pripadnika snaga bezbednosti u iznosu od
31.000.000 dinara i to iz ostalih izvora finansiranja
budzetskih korisnika, dok se 2023. godine planiralo
ulaganje u izgradnju toplovoda u Vranju, za $ta je
predvideno izdvajanje 220.000.000 dinara iz bu-
dZeta grada Vranja. Izgradnja toplovoda u Vranju je
izuzetna finansijska i ekoloSka investicija jer se
njenim zavrSetkom ocekuje znacajno smanjenje
zagadenja vazduha, koji je u Vranju posebno za-
gaden zbog velikog broja individualnih loZista u
domacinstvima. Pored ekoloskih prednosti, izgrad-
nja toplovoda omogucava i velike ustede domacin-
stvima i privredi jer ¢e novi nacin grejanja biti dosta
efikasniji i isplativiji.

Sto se ti¢e ostalih programskih aktivnosti one su
u velikoj meri sli¢ne u svim posmatranim godinama.

w
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Tabela 1 - Program koris¢enja sredstava za zastitu Zivotne sredine u Vranju za period 2021-2023.
Table 1 - Program for the use of funds for environmental protection in Vranje for the period 2021-2023

RB Potrebe vezane za Godina
zastitu Zivotne sredine 2021. 2022. 2023.
Kontrola i zastita vazduha 1.450.000 (budzet 3.816.668 (budzet 4.022.668 (budzet
1. | i suzbijanje inhalacionih . . )
grada Vranja) grada Vranja) grada Vranja
alergena
> | Upbravlianie otpadom / 5.600.000 (budzet 1.000.000 (budzet
) pravianje ofp grada Vranja) grada Vranja)
2.500.000 (budzet 5.000.000 (budzet
3 Kontrola i upravljanje 17.300.000 (budzet grada Vranja) grada Vranja)
" | otpadnim vodama grada Vranja) 15.000.000 (ostali 10.000.000 (ostali
izvori finansiranja izvori finansiranja
Kontrola i zastita
4. | povrsinskih i podzemnih / / /
voda
R . 900.000 (budzet <
Kontrola i zastita prirade, grada Vranja) 3.000.000 (budzet 2.000.000 (budzet
5. | biodiverzitet, javne zelene 2.392.000 (ostali grada Vranja i ostali rada Vranja)
povrsine T .(OS all izvori finansiranja) 9 J
izvori finansiranja)
Mere adaptacije na
6. . / / /
klimatske promene
7. | Kontrola i zastita zemljiSta / / /
8. | Kontrola i zastita od buke 550.000 (bud;et 583.332 (bud;et 583.332 (bud;et
grada Vranja) grada Vranja) grada Vranja)
9 Kontrola i zastita od / / /
" | nejonizujuceg zracenja
Informisanje, edukacia, 500.000 (budet
10. | promocija, popularizacija da Vrani / /
Zivotne sredine grada Vranja)
6.301.000 (budzet 3.000.000 (budzet 223.200.000 (budzet
1. | ostalo grada Vranja) grada Vranja) grada Vranja)
' 16.700.000 (ostali 34.300.000 (ostali 2.254.400 (ostali
izvori finansiranja) izvori finansiranja) izvori finansiranja)
UKUPNO: 46.093.000 67.800.000 248.060.400

Izvor/Source: Sluzbeni glasnik grada Vranja (2021; 2022; 2023).

ZAKLJUCAK / CONCLUSION

Na kraju ovog rada neophodno je sumirati sve
aspekte zastite zivotne sredine a s posebnim osvr-
tom na grad Vranje i finansiranje iste u posmatra-
nom periodu.

Vranje je srednje razvijeni grad koji kao i svaki
sliéno razvijeni grad ima iste ili slicne ekoloske
karakteristike. Moze se pohvaliti izuzetno kvalitetna
voda za pi¢e iz gradskog Vodovoda, ¢ime se malo
koji grad moze diCiti. Za to je izmedu ostalog
zasluzno i novosagradeno Postrojenje za precis-
¢avanje otpadnih voda.

Sto se tie vazduha, on je, posebno u zimskim
mesecima, opterec¢en brojnim Stetnim &esticama
koje su posledica loZenja u domacinstvima. O&ekuje
se da ¢e se ovaj problem resiti u dogledno vreme
izgradnjom toplovoda, za §ta se izdvaja velika

koli¢ina finansijskih sredstava iz gradskog budzeta i
drugih izvora finansiranja.

Veliki broj domadinstava posebno na periferiji
grada i u okolnim selima se bavi poljopriviedom pa
je prema tome potrebno posvetiti ve€u paznju zastiti
zemljiSta kao kljuénog resursa koje omogucava pro-
izvodnju poljoprivrednih proizvoda koji su neza-
menljivi u lancu ishrane ljudi i Zivotinja.

U skladu s iznetim €injenicama ali i potrebom da
se ljudi ponaSaju u skladu s ciljevima odrzivog
razvoja odnosno Agendom 2030, neophodno je da
se svake godine planiraju sredstva za finansiranje
zastite Zivotne sredine. Treba pratiti parametre koji
ukazuju na nivo zagadenja i kontinuirano i na vreme
sprovoditi sve akcije i mere kako bi se sva negativha
kretanja zaustavila i preusmerila u pozitivnom
pravcu. Metode za praéenje i suzbijanje negativnih
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efekata se stalno usavrSavaju i menjaju pa je po-
trebno prilagodavati se i isplanirati nov€ana sredstva
za nabavku istih, kako bismo buduéim generacijama
obezbedili makar deo kvaliteta Zivota koji smo mi
Ziveli.
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Abstract: The article considers the indicators characterizing the assessment of the risk to public health during the
transboundary transport of pollutants (POPs) and their biotransformation. The values of concentrations of these
compounds in the atmosphere are given and the fields of their deposition in various regions of the world are shown.
Risk assessments for dioxins and dioxin-like compounds are given.
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Sazetak: U ¢lanku se razmatraju indikatori koji karakteriSu procenu rizika po javno zdravlje tokom prekograni¢nog
transporta zagaduju¢ih materija (POPs) i njihove biotransformacije. Date su vrednosti koncentracija ovih jedinjenja
u atmosferi i prikazana polja njihovog talozenja u razli¢itim regionima sveta. Date su procene rizika za dioksine i
jedinjenja sli¢na dioksinu.
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INTRODUCTION ECE Convention on Long-Range Trans-Boundary
Air Pollution that entered into force in October 2003,
the parties to the protocol shall encourage research,
development, monitoring, and cooperation related,
in particular, to an effects-based approach which
integrates appropriate information on measured or
modeled environmental levels, pathways, and risk to
human health and the environment.

Persistent organic pollutants, POPs, are a wide
class of chemical species with different physico-
chemical properties and toxicology. Here we will
consider the following priority list of POPs: 1,1,1-
trichloro-2,2-bis (4-chlorophenyl) ethane, DDT; hexa-
chlorocyclohexanes, HCHs; hexachlorobenzene,
HCBs; polychlorinated dibenzo-p-dioxins and diben-
ZOfUranS, PCDD/FS, pOly-Chlorlnated b|pheny|5, 1. EVALUATION OF POP DEPOSITION
PCBs; polycyclic aromatic hydrocarbons, PAHS,
including benz(a)pyrene, B(a)P. Environmental
pollution by POPs is one of the global problems that
is drawing attention at national and international
levels. In accordance to Protocol on POPs to the UN

Calculated fields of depositions and concentr-
ations give the opportunity to assess the changes in
atmospheric contamination and deposition of POPs
and to select “hot spots” of contamination. As an
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example, the spatial distribution of PCDD/Fs
depositions to the EMEP region, calculated for the
beginning of 21st century showed the ‘hot spots’
which are particular cells of the EMEP grid char-
acterized by the highest values of PCDD/Fs depos-
ition. PCDD/F deposition at one “hot spot” near
Prague (the Czech Republic) decreased more than
2 times in comparison with previous estimates (end
of 20t century). Such calculated fields of depositi-
ons for other considered POPs are also available on
the Internet (http://www.msceast.org).

1.1. Exceedances of air quality guidelines for PAHs

The assessment of the impact on the population
of high levels of concentrations exceeding the
regulatory requirements for air quality was carried
out using the results of modeling and measurement
of PAH pollution levels in 2021 in the region where
the European Environmental Pollution Monitoring

(EMEP) is carried out (llyin et al., 2023). In the
European Union, there are several thresholds for
B(a)P as an indicator compound (European Direct-
ive, 2004). Threshold values include a target conc-
entration of B(a)P in the air equal to 1 ng/m3, as well
as upper and lower estimated thresholds (UAT and
LAT) equal to 0.6 and 0.4 ng/m3, respectively. Also,
the World Health Organization (WHO) uses a refer-
ence level of 0.12 ng/m3 for B(a)P, which indicates
the level of concentration in the air corresponding to
the excess lifetime risk of cancer equal to 10-5 (WHO,
2017).

Figure 1 shows the average annual simulated
concentrations in air (a) and total deposition fluxes
(b) in total for 4 PAHs. These values are based on
emissions data for 2021. The results were used to
estimate the population in areas where concentr-
ation levels exceeded air quality standards.
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Figure 1. Annual mean modelled air concentrations (a) and total deposition fluxes (b) of the sum of 4
PAHSs based on the emissions data for 2021 (http://www.msceast.org)

About 11% of the population of the EMEP
countries in 2021 lived in areas exceeding the EU
target level for average annual concentrations of
B(a)P in the air. Approximately 19% and 29% of the
population live in areas exceeding the values of the
upper assessment threshold (UAT) and the lower
assessment threshold (LAT), respectively. The WHO
reference level was exceeded for 63% of the popul-
ation of the EMEP countries.

The effect on the population of a mixture of 4
PAHs was evaluated using toxic equivalence fact-
ors. Thus, the parameters of their toxicity are known
for individual PAH compounds. This makes it poss-
ible to calculate toxic equivalence coefficients (TEF).
Then these values can be compared with the known
toxicity of B(a)P. TEF coefficients can be applied to
characterize the carcinogenic activity of each PAH
under consideration. It is also possible to calculate
the equivalent concentration of the PAH mixture with
respect to B(a)P. Equivalent concentrations of B(a)P
for all 53 PAHs are calculated as the sum of the
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concentrations of individual PAHs multiplied by the
corresponding TEFs values. Model estimates of
equivalent concentrations B(a)P shows a higher
percentage of the population in areas exceeding the
EU target and the WHO reference level, namely
15% and 71%, respectively.

The information on exceedances of the EU and
WHO air quality guidelines for B(a)P as well as data
on B(a)P equivalent air concentrations of PAHs can
be used to the analysis of population exposure to
toxic substances and their impacts on human health.

The greatest spatial variability among the pollut-
ants under consideration was shown for the values
characterizing the concentrations of B(a)P in the air.
Concentrations ranging from 0.1 to 2 ng/m? were
observed in regions with high emissions, in part-
icular, in Central and Western Europe, South and
Southeast Asia, and Central Africa (Fig. 2a). At the
same time, in a number of countries, for example, in
China, India, Bangladesh, these values exceeded
the level of 2 ng/ms2. In North and South America, the
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concentrations under consideration ranged from
0.002 to 0.1 ng/m3. Main sources of emissions B(a)P
are located on land, respectively, concentrations
over the oceans were significantly lower (0.0002 —
0.02 ng/m3). However, in areas of intensive maritime
navigation and along the sea coasts, higher values
were noted.

The average annual concentrations of PCDD/Fs
in the air ranged from 1 to 25 mcg-eg/m?3 in most
parts of the globe (Fig. 2b). There is a correlation
between the values of emissions and concentrations
of these compounds, primarily in Asia (Bangladesh,
eastern and northern India, Japan, the southern
islands of Indonesia, the Korean Peninsula) and
Africa. At the same time, relatively low levels (below
0.5 fg TEQ - toxicity equivalent quantity/m3) were
observed over Canada, Alaska, Russian Siberia and
a significant part of the Scandinavian Peninsula,
where emissions are lower compared to other parts
of the globe. At the same time, it is necessary to take
into account the peculiarities of atmospheric circ-
ulation. In winter, the prevailing anti-cyclonic syst-
ems over Canada and Siberia prevent the transfer
of PCDD/Fs from Asian regions with high emissions.
This air circulation is less pronounced in summer.
Accordingly, the contrast between PCDD/Fs conc-
entrations in Canada, Siberia and Asian regions
decreases.

Annual mean concentrations of PCB-153
ranged from 0.05 to 1 pg/m?® over most of land areas
of the Northern Hemisphere (Fig. 2¢). In Europe, the
eastern part of the USA and in East Asia (South
Korea, Japan), the largest anthropogenic emissions
and the highest concentrations (>1 pg/m?3) were
noted. Regional transport of PCB-153 has also been
recorded in the atmosphere, leading to the formation
of a vast zone of elevated concentrations over the
North Atlantic. At the same time, concentrations
over the oceans in the Southern Hemisphere were
significantly lower than in the Northern Hemisphere.
This is due to both higher emissions in the Northern
Hemisphere and the limited exchange of air masses
between the hemispheres.

The highest air concentrations of HCB (30-50
pg/m3) took place in Europe, the eastern part of
Russia and China. In other parts of the North
Hemisphere the concentrations are between 8-30
pg/m3. Similar to PCB-153, there was distinct gradi-
ent of air concentrations between Northern and
Southern Hemispheres (Fig. 2d). There is no conn-
ection between the current anthropogenic emissions
of this pollutant and its content in the atmosphere.
One of the reasons may be the re-emission of
previously absorbed PCB-153.
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Figure 2. Global distribution of annual mean air
concentration of B(a) P (a), PCDD/Fs (b), PCB-
153 (c), and HCB (d) in 2021. Red line depicts
boundary of the EMEP region
(http://www.msceast.org)

1.2. POP Transport in the Northern Hemisphere

The possibility of cross-border transfer of the
considered POPs was assessed using balance
approaches. To do this, the amount of each of these
pollutants emitted in Europe (intake) and transp-
orted outside the EMEP region (outflow) was calc-
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ulated. It is shown that from 20% to 80% of POPs
emitted in the European region were taken outside
of it. Calculations of the transport of POPs from
various groups of sources (European, American,
Asian, African) were carried out. This made it poss-
ible to assess the importance of the intercontinental
transport of these pollutants.

2. EXPOSURE PATHWAYS OF DIOXINS AND
DIOXIN-LIKE PCBs TO HUMAN

2.1. General Description of Dioxins

In this section, we consider the exposure path-
ways of POPs to human beings on the example of
PCDD/Fs, often called just'dioxins'. These species
consist of two groups of tricyclic aromatic compo-
unds with similar chemical and physical properties.
The number of chlorine atoms in each molecule can
vary from one to eight. The number of chlorine
atoms and their positions are of utmost importance
for the toxicological potency of each congener.
PCDD/Fs have never been produced intentionally,
except for pure substances used as references in
analytical and toxicological research, and have
never served any useful purpose, unlike many other
POPs such as PCBs and DDT. PCDD/Fs are formed
as unwanted by-products in many industrial and
combustion processes. They have also been shown
to be formed in the environment by forest fires and
volcanoes, and also via enzymatically catalyzed
processes.

Primary sources of environmental contamin-
ation with PCDD/Fs in the past were the production

and use of organic chemicals containing chlorine.
PCDFs were formed as inadvertent by-products in
the production and use of PCBs and, in combination
with PCDDs, in such high-temperature processes as
waste incineration, the metal industry, home heat-
ing, and other energy production processes.

PCDFs are also found in residual waste from the
production of vinyl chloride and the chlor-alkali proc-
ess for chlorine production. Factors favorable for the
formation of PCDD/Fs are high temperatures, alk-
aline media, the presence of ultraviolet light, and the
presence of radicals in the reaction mixture/
chemical process.

Previous production of pentachlorophenol, as
well as the bleaching process in pulp and paper
mills, has been shown to be a major source. Chang-
es in industrial processes have resulted in a reduct-
ion of PCDD/Fs concentration in products. Whereas
in the past the chemical industry and, to a lesser
extent, the pulp and paper industry were considered
to be the main sources of PCDD/Fs (and also the
cause of many of today's contaminated sites in
several industrialized countries), today's dioxin input
is mainly due to thermal processes. There is still a
considerable focus on waste incineration but, owing
to requirements for dioxin reduction in stack gases
set by several national authorities, the importance of
this category has declined during the last years.
Examples can be seen especially in the European
emission inventories. An overview of combustion
sources known to generate and emit PCDD/Fs is
presented in Table 1.

Table 1. Sources of emission of PCDD/Fs

Stationary sources

Waste incineration

Municipal solid waste, clinical waste, hazardous waste, sewage sludge

Steel industry

Steel mills, sintering plants, hot-strip mills

Recycling plants

Nonferrous metals (melting, foundry: Al, Cu, Pb, Zn, Sn)

Energy production

Fossil fuel power plants, wood combustion, landfill gas

Diffuse sources

Traffic Cars
Home heating Coal, oil, gas, wood
Accidents PCB fires, fires in building, forest fires, volcanic eruptions

From: (Fielder, 1999)

PCDD/PCDFs are found not only in stack gases
but also in solid residues from any combustion
process such as bottom ash, slag, and fly ash. With
advanced technology and better burnout of the ashes
and slag (characterized by a low content of organic
carbon), PCDD/F concentrations have declined.

Secondary sources of PCDD/Fs, their reservoirs,
are those matrices where they are already present,
either in the environment or as products. Product
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reservoirs include PCP-treated wood, PCB-cont-
aining transformers and sewage sludge, compost
and liquid manure, which can be used as fertilizers in
agriculture and gardens. Reservoirs in the environm-
ent are, for example, landfills and waste dumps, cont-
aminated soils (mainly from former chemical prod-
uction or handling sites), and contaminated sedim-
ents (especially in harbors and rivers with industries
discharging directly to the waterways).
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Although these reservoirs may be highly cont-
aminated with PCDD/Fs, the chemical and physical
properties of these com- pounds imply that dioxins
and furans will stay adsorbed to organic carbon in
soils or other particles. On the other hand, mobil-
ization can occur in the presence of lipophilic solv-
ents (leaching into deeper layers of soils and/or
groundwater) or in cases of erosion or runoff from
topsaoil (translocation into the neighborhood). Exper-
ience has shown that transport of PCDD/Fs due to
soil erosion and runoff does not play a major role in
environmental contamination and human exposure.

PCBs have been used commercially since 1929
as dielectric and heat exchange fluids and in a
variety of other applications. The presence of PCBs
in human and wildlife tissues was first recognized in
1966. Investigations in many parts of the world have
since revealed widespread distribution of PCBs in
the environment, including remote areas with no
PCB production or use. There is evidence that the
major source of PCB exposure in the general
environment is the redistribution of PCBs previously
introduced into the environment. It is believed that
large bodies of water, such as the Baltic Sea and the
Canadian Great Lakes, may release significant am-
ounts of PCB residues from previous uses into the
atmosphere. The fact that PCB levels seem to decl-
ine in a similar way at different latitudes indicates
that primary sources may still play an important role.
The amount of dioxin-like PCBs might vary in the
environment but the sources, transport, and
distribution, as well as persistence, show similarities
with the general properties of PCBs.

2.2. Potential for Long-Range Transboundary Air
Pollution

PCDD/Fs are very persistent compounds; as
their Kow and Koc are very high, they will intensively
adsorb on to patrticles in air, soil, and sediment and
accumulate in fat-containing tissues. The strong
adsorption of PCDD/Fs and related compounds to
soil and sediment particles means that their mobility
in these environmental compartments is negligible.
Their mobility may be increased by the simultaneous
presence of organic solvents such as mineral oil.
The air compartment is probably the most significant
compartment for the environmental distribution and
fate of these compounds.

Some of the PCDD/Fs emitted into air will be
bound to particles while the rest will be in the
gaseous phase, which can be subject to long-range
transport (up to thousands of kilometers). In the gas-
eous phase, removal processes include chemical
and photochemical degradation. In the particulate
phase, these processes are of minor importance
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and the transport range of the particulate phase will
primarily depend on the particle size. PCDD/Fs are
extremely resistant to chemical oxidation and hydro-
lysis, and hence these processes are not expected
to be significant in the aquatic environment. Photo-
degradation and microbial transformation are prob-
ably the most important degradation routes in surf-
ace water and sediment.

The number of chlorine atoms in each molecule
can vary from one to eight. Among the possible 210
compounds, 17 congeners have chlorine atoms at
least in the positions 2, 3, 7, and 8 of the parent mol-
ecule, and these are the most toxic, bioaccumul-
ative, and persistent ones compared to congeners
lacking this configuration. All the 2,3,7,8-substituted
PCDDs and PCDFs plus coplanar PCBs (with no
chlorine substitution at the ortho-positions) show the
same type of biological and toxic response.

PCDD/Fs are characterized by their lipophilicity,
semivolatility, and resistance to degradation. The
photodegradation of particle-bound PCCD/Fs in air
was found to be negligible. The tetra—octa PCCD/
PCDFs have lower vapor pressures than PCBs and
are therefore not expected to undergo long-range
transport to the same extent; nevertheless, there is
evidence for deposition in Arctic soils and sedim-
ents.

2.3. Persistence in water, soil, and sediment

Owing to their chemical, physical, and biological
stability, PCDD/Fs are able to remain in the envir-
onment for a long time. As a consequence, dioxins
from so-called “primary sources' (formed in industr-
ial or combustion processes) are transferred to other
matrices and enter the environment. Such second-
ary sources are sewage sludge, compost, landfills,
and other contaminated areas. PCBs and PCDD/Fs
are lipophilic (lipophilicity increases with increasing
chlorination) and have very low water solubility.
Because of their persistent nature and lipophilicity,
once PCDD/Fs enter the environment and living
organisms, they will remain for a very long time, like
many other halogenated aromatic compounds. As
log Kow (typically 6-8) or log Koc are very high for
all these compounds, they will intensively adsorb on
to particles in air, soil, and sediment. The strong
adsorption of PCDD/Fs and related compounds to
soil and sediment particles causes their mobility in
these environmental compartments to be negligible.

Their mobility may be increased by the simultan-
eous presence of organic solvents such as mineral
oil. The half-life of TCDD in soil has been reported
as 10-12 years, whereas photochemical degradat-
ion seems to be considerably faster but with a large
variation that might be explained by experimental

269



V.N. BASHKIN

ECOLOGICAL RISK ASSESSMENT OF POPs ...

differences (solvents used, etc.). Highly chlorinated
PCDD/Fs seem to be more resistant to degradation
than those with just a few chlorine atoms.

2.4. Bioaccumulation

Gastrointestinal absorption of tetrachlorodibenzo-
p-dioxin (TCDD) in rodents has been reported to be
in the range of 50—-85% of the dose given. The half-
life in rodents ranges from 12 to 31 days except for
guinea pigs, which show slower elimination ranging
from 22 to 94 days. The half-life in larger animals is
much longer, being around 1 year in rhesus monk-
eys and 7-10 years in humans.

2.5. Monitoring

PCCD/Fs have been found to be present in
Arctic air samples in weekly filter samples (partic-
ulate phase) collected at Alert in Canada. PCDD/
PCDFs have been monitored since 1969 in fish and
fish-eating birds from the Baltic. The levels of PCDD/
Fs in guillemot eggs, expressed as TEQ, decreased
from 3.3 ng/g lipids to around 1 ng/g between 1969
and 1990. Since 1990, this reduction seems to have
leveled off and today it is uncertain whether there is
a decrease or not. Fish (herring) show a similar pict-
ure.

Thus both physical characteristics and envir-
onmental findings support the long-range transport
of PCCD/Fs and PCBs. There are differences, how-
ever, both between and within the groups regarding
ability to undergo LRTAP.

2.6. Pathways of LRTAP-Derived Human Exposure

For decades, many countries and intergovern-
mental organizations have taken measures to
prevent the formation and release of PCDD/Fs, and
have also banned or severely restricted the
production, use, handling, transport, and disposal of
PCBs. As a consequence, release of these subst-
ances into the environment has decreased in many
developed countries. Nevertheless, analysis of food
and breast milk show that they are still present,
although in levels lower than those measured in the
1960s and 1970s. At present, the major source of
PCB exposure in the general environment appears
to be the redistribution of previously introduced
PCBs.

2.7. Significant sources and magnitude of human
exposure

PCDD/Fs are today found in almost all comp-
artments of the global ecosystem in at least trace
amounts. Importantly, past and present human
exposure to PCDD/Fs and PCBs results primarily
from their transfer along the pathway: atmospheric
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emissions - air - deposition - terrestrial/aquatic food
chains - human diet.

2.8. Exposure levels in adults

PCDD/Fs accumulate in human adipose tissue,
and the level reflects the history of intake by the
individual. Several factors have been shown to
affect adipose tissue concentrations/body burdens,
notably age, the number of children and period of
breast-feeding, and dietary habits.

Results are currently available from 21 countr-
ies. PCB levels in fish have been decreasing in
many areas since the 1970s, but the decrease has
leveled off during the last years. Today, the daily
PCB intake is estimated to be around 10 ng/kg bw
for an adult.

2.9. Exposure levels in children (including prenatal
exposure)

Once in the body, DDTs, PCBs and PCDD/Fs
accumulate in fatty tissues and are slowly released.
Lactation or significant weight loss increases the
release of the substances into the blood. PCBs can
cross the placenta from mother to fetus, and are also
excreted into the breast milk. PCB and PCDD/F
concentrations in human milk are usually higher
than in cow's milk or other infant foods. As a result,
breastfed infants undergo higher dietary exposure
than those who are not breastfed. This concerns
particularly breastfed infants of women exposed to
high levels of PCBs, including I-nuit and women
whose diet is mainly based on fish from highly
contaminated rivers and lakes, such as the Great
Lakes and the Baltic Sea. Time-trend information
suggests that DDTs, PCDD/F and PCB concentr-
ations in human milk have decreased significantly
since the 1970s in countries that have taken meas-
ures against these substances. However, the decre-
ase has leveled off during the last years. Therefore,
current fetal and neonatal exposures continue to
raise serious concerns regarding potential health
effects on developing infants. Compared to adults,
the daily intake of these POPs by breastfed babies
is 1-2 orders of magnitude higher. A recent field
study showed higher mean levels of DDTs,
PCDD/Fs and PCBs in human milk in industrialized
areas (10-35 pg I-TEQ/g milk fat) and lower levels
in developing countries (10 pg I-TEQ/g milk fat).
Very few studies have been performed on Arctic
populations with respect to the exposure of children
to these substances. It is likely, however, that the
differences in exposure between children and adults
demonstrated in many industrialized regions also
exist in Arctic regions.
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Figure 3. Arithmetic means of POPs in human milk (ng/g lipid weight) sampled post year 2000
from countries in the developed and developing regions: (a) DDTs; (b) PCBs; (c) PBDEs

(Mochungong, Zhu, 2015)
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2.10. DDTs

DDT was banned in most Western European
countries in the late 1960s and early 1970s, during
1980-2000 it was banned in the most countries of
the World. However, this preparation is still used to
control a number of insects and to prevent dang-
erous diseases, for example, tropical malaria. Such
a ban and/or restrictions on the use of DDT in agri-
culture in most developed regions has led to a
gradual decrease in the content of these compounds
in breast milk. Accordingly, the content of DDT in
breast milk in developing countries is higher than in
developed countries (Fig. 3a). This trend has been
observed for many years. Consequently, the earlier
restrictions on the use of DDT were introduced, the
less the accumulation of this insecticide in breast
milk was noted. The worldwide ban on the use of
DDT came into force in 2004, although it provides
an exception for the continued use of DDT for
disease vector control in areas with high concentr-
ations of malaria. This practice has led to a reduction
in malaria cases and a consistently high DDT cont-
ent in breast milk.

2.11. PCBs

The PCB content in breast milk is shown in Fig-
ure 3b. These values in developed countries, prim-
arily in Europe, are quite homogeneous and amount
to about 100 ng/g. In developing countries, these
values vary greatly. For example, the data for Mex-
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0.00035

boys

ico, Vietham and Tunisia are comparable to those
observed in Europe, while in Ghana and South
Africa these figures were significantly lower. In some
cases, such variability can be explained by the pres-
ence of landfills of used electrical equipment cont-
aining PCBs. For example, in Tunisia in the early
2000s, 1,079 transformers contaminated with PCBs
were identified, which is 720 tons of liquid PCBs and
2,900 tons of contaminated equipment in the co-
untry. There are suggestions that similar examples
may be in other countries, both in Africa and South-
east Asia.

2.12. PBDEs

The PBDE content in breast milk is shown in
Figure 4c. Among developed countries in Canada
and the United States, the values considered are
higher than in other developed countries, especially
in Europe. The low values in Europe are explained
by the ban imposed by the European Union in 2004
on the production, use and import of products based
on penta-BDE and octa-BDE. At the same time, the
following trend should be taken into account.
Although, in both developed and developing countr-
ies, in some cases comparable levels of PBDE cont-
ent in breast milk are observed, but in European
countries, Japan and Australia these values tend to
decrease due to the strict rules introduced. In other
countries, the opposite trend is observed, for ex-
ample, in Ghana or Botswana (Fig. 3c).
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It is important to understand that in order to
assess the risk to human health, it is necessary to
calculate two parameters: the average daily dose of
POP consumption over a person's entire life (LADD)
and the hazard coefficient (HQ). Thus, the LADD
index can vary from 3.30 + 105 to 7.84 + 104 mg/kg
of body weight per day. At the same time, the
highest value of LADD is usually observed in both
female and male infants in the first week of lactation,
after which there is a gradual decrease with an incr-
ease in the duration of the feeding period (Fig. 4).
The HQ values in such cases are significantly lower
than 1 and range from 1.40 + 10 to 1.21 + 10,
These values indicate that the residues of organo-
chlorine pesticides found in breast milk in the given
case pose a low risk to infants. But it should be
borne in mind that the greatest absorption of these
toxic substances occurs at the beginning of the
breastfeeding period.

2.13. Potential for high-exposure situations

It has been shown that these substances, and
especially PCBs, can occur in elevated
concentration in Arctic fauna. As the diet of many
Arctic populations relies to a vast extent on marine
mammals that represent high trophic levels, human
exposure has been shown to be considerably high
compared to industrialized areas.

2.14. Health effects in humans

There are many studies on the carcinogenicity
of 2,3,7,8-TCDD in accidentally exposed workers.
Epidemiological studies on people exposed in conn-
ection with the accident in Seveso have generated
valuable information. Excess risks were observed
for ovarian and thyroid cancers and for some neo-
plasia of the haematopoietic tissue; these results
were, however, based on small numbers. Epidemi-
ological studies on the cohorts most highly exposed
to 2,3,7,8-TCDD produced the strongest evidence of
increased risks for all cancers combined, along with
less strong evidence of increased risks for cancers
of particular sites. The relative risk for all cancers
combined in the most highly exposed and longer-
latency subcohorts is 1.4.

Studies of noncancer effects in children have
indicated neurodevelopmental delays and neuro-
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behavioral effects, including neonatal hypotonia. In
children in Seveso who were highly exposed to
TCDD, small, transient increases in hepatic enzym-
es, total lymphocyte counts and subsets, compl-
ement activity, and nonpermanent chloracne were
observed.

2.15. Critical outcomes and existing reference
values

During the last decades, a number of different
risk assessments of dioxins and related compounds
have been performed. Since the mid-1990s, copl-
anar PCBs have often been included in the ass-
essments. In 1997, WHO established an expert
group on dioxins and related compounds. It prop-
osed, based on the toxic equivalency Factor (TEF)
scheme shown in Table 2, a TDI for dioxins and
related compounds. The proposal was based on
kinetic calculations of doses to body burden and vice
versa. The body burden approach resulted in a red-
uced need for a safety factor for extrapolation
between species. The WHO expert group calculated
that a reliable LOAEL probably could be found in the
range of 14-37 pg/kg bw per day. By applying a
safety factor of 10 to this range, it proposed a TDI of
1-4 pg/kg bw. The group emphasized that the TDI
represents a tolerable daily intake for lifetime exp-
osure, and that occasional short-term excursions
above the TDI would have no health consequences
provided that the averaged intake over long periods
was not exceeded. In addition, it recognized that
certain subtle effects may be occurring in some sect-
ions of the general populations of industrialized
countries at current intake levels (2-6 TEQ /kg bw
per day), but found it tolerable on a provisional basis
since these reported subtle effects were not cons-
idered overtly adverse and there were questions as
to the contribution of non-dioxin-like compounds to
the observed effects. The group therefore stressed
that the upper range of the TDI of 4 pg TEQ /kg bw
should be considered a maximum tolerable intake
on a provisional basis, and that the ultimate goal
was to reduce human intake levels to below 1 pg
TEQ /kg bw per day. In 2001, the European Comm-
ission and the Scientific Committee for Food prop-
osed a temporary TWI of 14 pg/kg bw for 2,3,7,8-
PCDD/Fs and dioxin-like PCBs.
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Table 2. WHO TEF values for human risk assessment

Congener TEF value Congener TEF value
Dibenzo-p-dioxins Non-ortho-PCB
2,3,7,8-TCDD 1 PCB 77 0.0001
1,2,3,7,8-PnCDD 1 PCB 81 0.0001
1,2,3,4,7,8-HxCDD 0.1 PCB 126 0.1
1,2,3,6,7,8-HxCDD 0.1 PCB 169 0.01
1,2,3,7,8,9-HxCDD 0.1
1,2,3,4,6,7,8-HpCDD 0.01
OCDD 0.0001
Dibenzofurans Mono-ortho-PCB
2,3,7,8-TCDF 0.1 PCB 105 0.0001
1,2,3,7,8-PnCDF 0.05 PCB 114 0.0005
2,3,4,7,8-PnCDF 0.5 PCB 118 0.0001
1,2,3,4,7,8-HXCDF 0.1 PCB 123 0.0001
1,2,3,6,7,8-HXCDF 0.1 PCB 156 0.0005
1,2,3,7,8,9-HXCDF 0.1 PCB 157 0.0005
2,3,4,6,7,8-HXCDF 0.1 PCB 167 0.00001
1,2,3,4,6,7,8-HpCDF 0.01 PCB 189 0.0001
1,2,3,4,7,8,9-HpCDF 0.01
OCDF 0.0001

CONCLUSION REFERENCES

It has been demonstrated that dioxins and many
PCBs resist degradation, bioaccumulate, are trans-
ported through air, water, and migratory species
across international boundaries, and are finally dep-
osited far from the place of release where they can
accumulate in terrestrial and aquatic ecosystems.
The clearest evidence for this long-range transport
derives from the levels of PCDD/Fs and PCBs me-
asured in the Arctic. Owing to long-range trans-
boundary transport, these substances are nowa-
days ubiquitous contaminants of the ecosystem and
are also present in the food chain. Therefore, most
of the human population is exposed to PCDD/Fs and
PCBs. Moreover, since dioxins and PCBs pass from
mother to fetus through the placenta, and from
mother to newborn through breastfeeding, infants
are at risk of harmful effects in the most critical peri-
od of their development. There are just some reports
of dioxins in humans from Arctic regions, but there
are plenty of animal samples analyzed for dioxins
and PCBs that give information on human exposure
through food. As many people living in the Arctic still
practice hunting and fishing for an important part of
their diet, their exposure to dioxins, PCBs, and other
contaminants could be elevated compared to people
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Abstract: The immortelle (lat. Helichrysum italicum Roth G. Don) is a perennial plant of the Asteraceae family that
grows spontaneously in Serbia on sandy and dry soils. The dried inflorescences of the immortelle are used as a raw
material for medicinal teas, in cosmetics and in the pharmaceutical industry. The growth of H. italicum is strongly
influenced by the properties of the initial substrate. The chemical composition of the above-ground parts of the plant
depends on the content of certain elements in the soil. In the area of the village of LeSje near Paracin, Serbia, the
immortelle has been grown commercially on Vertisol since 2016. Soil samples and above-ground parts of immortelle,
green branches, and leaves, were taken from three plots in 2023. Soil fertility analysis showed that the soil was low in
humus, neutral in pH and low in nitrogen and phosphorus, but well supplied with potassium. The content of Cd, Cr, Cu,
Mn, Pb and Zn in the soil was within the maximum permissible values. The only element that showed a slight increase
compared to the maximum values was the nickel content. The accumulated concentrations of metals in the plant material
were within the usual values for cultivated plants. In the sample of H. italicum growing next to the road, a higher
concentration of lead was measured (4 mg kg™'). Considering the content of this element in the soil, we assume that the
higher concentration in the plant material is anthropogenic (proximity to the road). We found a very strong correlation
between the content of Cu and Mn in the soil and the content of phosphorus and potassium in the plant material. A very
strong correlation was also found between the Pb content in the soil and the K and Mn content in the plants, as well as

a strong correlation with the Cd content in the plants.

Key words: immortelle, vertisol, basic fertility, heavy metals, microelements.

YBOI / INTRODUCTION

Cvmuree (nat. Helichrysum italicum Roth G.
Don) je BuwerogmMwmwa xOyHacta BpcTa U3
damununje Asteraceae, Koja ce CNOHTAHO jaBSba Ha
noapydjy MegutepaHa, a MoXe fda pacte W Ha
HennogHWM, CyBUM, MECKOBUTUM U CUPOMAaLLUHUjUM
demrbuwtMa Ao 4ak 2000 m Hagmopcke BUCKHE
(Nincevic¢ et al., 2019). 3axBarbyjyhu cBOjUM CKpPOM-
HVMM 3axTeBUMa Yy NMorneay ycrnosa ycrneBana, kao u
pa3HOBPCHNM BMOMNOLIKUM aKTMBHOCTMMA U MpUMe-
HAN Yy KO3METWUYKOj U bapMaleyTCKoj WHOYCTPUjH,
Hay4yHO W NPVBPEOHO MHTEpecoBake 3a MeauTe-
paHCKUM CMUIbEM pacTe y Nnocneawum aeleHvjama
(Melito et al., 2016). Y Hawoj 3eMibN CMUIbE Ce
MOXe rajutM y paBHUYapckum penosuma Bojso-
OVHe, Kao 1 y B6packo-nnaHMHCKOM nogapydjy Lien-
TpanHe Cpbwije, a npaBuH1UM M3bopom TEXHOMorunje
npoussofdwe Moxe OWTU yHOCHa rajeHa BpcTa
(Munopagosuh, 2018).

Ha ycnesamwe cMurba Benviku ytuuaj umajy knm-
MaTCcKn dhaktopu U mMaTudHu cynctpart. Kanauurer
akymynaumje nojeguHux enemeHara y 6GursHumM op-
raHuma Beoma 3aBVCY Of FEONOLLKOr OKpYXeHa 1 'y
BENUKOj Mepu je YCNOBIbEeH HUXOBUM cagpxajeMm y
semrbuwity (Vural, 2018). TlMpema Koosaletse-
Mswela et al. (2015) Bpcte 13 poga Helichrysum
OeTepMyMHUCaHe Ccy kao Mertanodute, OOHOCHO
Ourbke TonepaHTHe Ha noBehaHe KOHUeHTpauuje
nojeanHUX TeLKnx metana y semrbmuity. Brunetti et
al. (2018) 3akrbyunnu cy a MeauTepaHcko CMUbe
MMa CnocoBHOCT pacTa Ha 3em/buwTMMA ca
nosehaHnm cagpxajem TewKnx mMeTana, npu Yyemy
MUX HaKOH yCBajarwa y Hajsehoj Mepu 3agpxasa Yy
KopeHy. Llurb Hawer uctpaxuBakwa 6uo je ucnu-
TMBake cagpxaja nojeguHUx eremeHata y 3em-
TBUWTY U BUbHOM MaTtepwujany NpUKYnibEHUM ca
NNaHTaXHO rajeHor MeauTepaHCcKor CMuba.
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1. MATEPUJANTN N METOAE /
MATERIALS AND METHODS

Y3opun 3emrbuwiTa 1 GurbHor marepujana H.
italicum npukynrbeHn cy cpeguHom centembpa 2023.
rogMHe ca nnaHTae cMmurba 3acHoBaHe 2016.
roguHe (Munopagosuh, 2018) HenocpegHo AyxX nyTa
Jlewje-Mupunosay y onwtuHn MapahuH (crivka 1).
MpukynrbeHn cy y3opum nosplumHckor (0-20 cm
aybuHe) n noTnoBpLUMHCKOT cnoja 3emrbmwiTa (30-50
cm gybuHe) ca Tpu napuene, npy Yemy cy npsa u
Apyra napuena pasgBojeHe MPOMETHUM MyTeM U
mefycobHO ymarbeHe Buwe o 50 m, a Tpeha
napuena Hanasu ce Ha suwe og 100 m ygarbeHocTu
og gpyre napuene. TokoMm NpuKynibaka penpeseH-
TaTUBHWX y30paka 3eMrbuLITa YKIIOHEHU Cy ocTaum
onanux fnMcToBa, OCyLLEeHe TpaBe, MaxoBUHE, Kao U
OPYI XMBOTUHCKM Y BUIBHKU OCcTaum.

3a nabopaTopujcke aHanuse ysopuu 3emIbu-
LUTa Cy OCYLUEHW Ha Ba3ayXy, YCUTHEHWN TYYKOM Yy
KepaMuMykoM aBaHy M MnpocejaHn Kpo3 CUTO ca
otBopumMa npomepa 2 mm. OBako MpUNPEeMIbeH
3eMrbULWLIHKM MaTepujan kopuwheH je 3a ogpehu-
Batbe OCHOBHE MMOAHOCTU 3emsbuwTa: pH Bpea-
HocTu, cagpkaja opraHckor C, ykyrnHu N (Ntot), npu-
ctynadHu P20s n K20, kao n aHanusa ykynHor cagp-
Xaja Cd, Co, Cr, Cu, Mg, Ni, Pb u Zn. lNpukynreeHu
OurbHM MaTepujan, NIMCTOBM U 3ereHe rpaHynue
CMuUIba, onpaH je getarbHo 06MYHOM BOAOM, 3aTUM
ucnpaH 4ecTunoBaHOM BOOOM, OCYLUEH Ha Ba3gyxy
N YCUTHEH MITEBEHEM.

KucenocT 3emrbuiita ogpeheHa je y sogn n 1M
KCIl, npn ogHocy 1:2,5 w/v (ISO 10390/1994).
YkynHu opraHcku C y 3emrbuiTy oapeheH je MuHe-
panu3aumnjom ysopaka 3eMribuTa Kibydahem Yy
MELLUaBVMHU AMXpoMata U CYMMOpHEe KUCenvHe u
HakHagHOM TUTPaLMjOM BULLKa AMxpomaTta pacTBo-
poMm Mopose conu. Nwt y y3opumma semrbuiTa u
ourbaka ogpeheH je cemu-mukpo Kjenganosum
metogom (ISO 11261:1995)
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Cnuka 1. Cmurbe Ha nnaHmaxu y OKOMUHU cefa ﬂeL.uje (cenmembap, 2023)
Figure 1. Imortelle on a plantation near Lesje (September, 2023)

Mpuctynaynm pocdop (P20s5) n kanujym (K20)
y 3eMJBULLTY Cy aHanMaupaHu metogom no Egner et
al. (1960) ekctpakuujom ca AL pacTBopoM (cmeLua
0,1M amoHunjym naktata n 0,4M cupheTHe kuce-
nuHe). MpuctynayvHn P20s je oapeheH HakoH pa3su-
jawba 00je ca aMoHujym xentamonubgatom mepe-
HbeM Ha cnektpodotomeTpy (580 nm, Shimadzu
UV-1900i). KoHueHTpaumje npuctynadHor K20 cy
oppefeHe NNaMeHoOM eMUCUOHOM CneKkTpodoTome-
TpujoMm Ha 766,5 nm, Ha aTOMCKOM ancopnyuoHOM
cnekTpodoTomeTpy Shimadzu AA-7000, kopuhe-
HbeM KanubpauuoHe kpuBe [oOMjeHe MepereM
cTaHZapga No3HaTUX KoOHUEHTpauwja.

3a aHanunse koHueHTpaumja metana (Cd, Cr, Cu,
Mn, Ni, Pb n Zn) y 3emrbmwty n 6ur.Hom matepu-
jany ysopuu cy MogBprHyTW pas3apakby Y KOHLEH-
TpoBaHoj HNOs. KoHueHTpaLmje oBMX enemeHata
cy oppefheHe aToOMCKOM ancopruMOHOM CMEKTPO-
doTtomeTpujoM, kopuwhewem ypehaja Shimadzu
AA-7000, a wuxoBe BpegHOCTU ancopbaHuu cy
nopeheHe ca ctaHgapavma.

Pesyntatn npukasanuu y Tabenama 1-4 npeg-
CTaBrbajy apuTMeTUYKe CpeguHe W cTaHgapaHe
AeBujaunje pesynrtata gobujeHnx og Tpu ussedeHe
aHanuse 3a ceaku npoy4dasaHu napameTap. Koedu-
LMjeHT Kopenauuje n cTtaTtucTuyka 3Ha4vajHoOCT Koe-
duumjeHTa Kopenauuje ogpeheHa je kopuwherwem
nporpama Microsoft Excel 2023.

2. PESYNTATU NCTPAXXVBAHA N ONCKYCUJA /
RESULTS AND DISCUSSION

3emMrbuWITE ca Kojer Cy MPUKYNIbEHW Yy30pLM
npvnaga TUNy CMOHWLA y NPOLECY OrajiadaBatba.

ECOLOGICA, Vol. 31, No 115 (2024)

CmoHMua npunaga pegy XymyCHO-aKyMyrnaTUBHUX
3emrbuLTa Koja je cnabo kncena go 6naro ankanHa,
npu yemy pH 3aBucu og cagpxaja CaCOs y ma-
TUYHOM CYMCTPaTy W KONMWYMHE MagaBuMHA TOKOM
roguHe (hophesuh n PagmaHosuh, 2018). PesynTta-
TV UCTpaXuBama yKasyjy Ha HeyTpanHo go 6naro
knceny peakuuvjy semrbmwta (pH y KCI) uuje ce
npoceyHe BpedHOCTM 3a 3 uUCMMTMBaAHa Y3opka
kpehy y uHTepBany of 6,27 y MNOTNOBPLUMHCKOM
cnojy Ao 6,44 y noBpLUMHCKOM CIOjy 3eMSbuLUTa.

Ha ocHoBy cagpxaja opraHcKor yribeHuka, 3em-
bUWITE ce cBpcTaBa Yy rpyny cnabo XymosHor
3eMJIbMLLTA, Ca HELUTO HWXXUM CagpKajem Xymyca of
yobunyajeHor 3a cmoHuue. [Npema Hophesuhy u
PagmaHosuhy (2018) cappxaj opraHckor C vy
CMOHULaMa nofd HUBCKUM KynTypama kpehe ce
namehy 3,5 n 5%, ook kof 3emrbuwiTa nog npu-
pogHom Beretaumjom wusHocn u 7-8%. Cappxaj
YKYMHOF a3oTa y UCMUTMBaHUM y30pLuMa je Hu3ak
(<0,07%), ncnog npoceka 3a oBaj TMMN 3eMIbMULLUTA,
Kao 1 cagpaj nakonpuctynavHmx obnvka gocdgo-
pa (<8,0 mg/100 g 3emrbe). Xemujcke aHanuae
ykasyjy Ha gobpy obesbeheHocT kannjymom (>20,0
mg/100 g 3emsee) (Tabena 1).

Ha koHueHTpauuje MeTana y 3eMrbULTy yTudy
@HTPOMOreHn n NpupoaHM npouecu, a nosehaHa
KOHUEHTpaumja y 3eMrbUTy Moxe OuTu y3pok
nosehaHe akymynauuwje y OwrbHUM JenoBuma
(Andersen et al., 2018). [lobujeHn pesyntatu noka-
3Yyjy Oa cagpxaj MMKpoereMeHaTta u TeLKnx metana
n3mehy ncnutMBaHmx ysopaka He Bapupa 3Ha4dajHo
(Tabena 2).
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Tabena 1. OcHosHa rnodHocm 3eMmrbuwima nod cmurbem Ha 0-20 cm u 30-50 cm dybuHe
Table 1. Basic soil fertility at depths of 0-20 and 30-50 cm

Vaopak pHUH0 | pHuKCl Nuot (%) (mg/21%509) (mg}ﬁ((?OQ) Opr C (%)

0-20 cm

1 7.58 6.53 0,064 4.05 24,84 169

2 7.41 6.59 0,068 7,54 25,63 195

3 6.56 6.21 0,062 5,19 29.20 145

Mpocex 7.18 6,44 0,065 5,59 26,56 170

ch 0,55 0,20 0,003 178 2.32 0.25
30-50 cm

1 7.33 6,39 0,064 2.96 23,61 141

2 7.3 6.28 0,062 153 23,61 131

3 6,35 6,15 0,062 182 24,86 122

Mpocex 6.94 6.27 0,06 2.10 24.03 131

ch 0.52 0.12 0,00 0.76 0,72 0,10

Tabena 2. Cadpxaj MukpoeneMeHama u mewkux memarna (mg kg') y semrsuwmy nod cMurbem
Table 2. Content of trace elements and heavy metals (mg kg~') in soil under H. italicum

Yaopak | Cd | Cr | cu | wMn | Ni | Po | Zzn
0-20 cm
1 0,07 40,99 21,15 731,10 50,22 21,09 61,30
2 0,10 41,61 20,96 716,10 64,22 20,23 58,68
3 0,14 38,70 21,67 741,30 65,16 22,34 60,69
Mpocek 0,10 40,43 21,26 729,50 59,87 21,22 60,22
ch 0,04 1,53 0,37 12,68 8,37 1,06 1,37
30-50 cm
1 0,07 41,02 20,06 679,70 66,67 18,36 56,93
2 0,05 43,31 20,96 682,20 68,18 18,66 59,15
3 0,08 37,23 20,58 794,90 65,58 20,03 58,56
Mpocek 0,07 40,52 20,53 718,93 66,80 19,02 58,21
ca 0,02 3,07 0,45 65,80 1,31 0,89 1,15
rMB* 0,80 100 36,00 HH** 35,00 85 140

*I'paHnyHa MmakcumanHa spegHocT (Cnyx6eHn rmacHuk PC, 30/18)

**Huje HaBegeHo (Cnyx6eHun rmacHuk PC, 30/18)

KoHueHTpaLuje ncnutnBaHnx enemeHarta (ocum
HMKNA) y MOBPLUMHCKOM W MOTMOBPLUMHCKOM CrOjy
3emrbuwTa 6une cy y rpaHuuama MakcumanHux
BpeaHoCcTM npema Ypeabu O rpaHuyHMM Bpea-
HocTuMma 3arahyjyhux, WUTETHUX U ONacHUX MaTepuja
y 3emrbuwty (Cnyx6enu rnacHuk PC, 30/18).
M3y3eTak je HUKM, 4yvje KOHLUEeHTpauwuje npenase
rpaHWyHe BpegHOCTM nponucaHe Ypegbom w
n3Hoce npoce4Ho 66,8 mg kg™' y NoTNOBPLUMHCKOM,
oAHocHo 59,9 mg kg y noBpLlunHckom crojy. Nako
npenasv L03BOSfbeHe BPEeAHOCTU, cagpaj Hukna
Hanasn ce Yy OKBUpPY MPOCEYHWX BPEOHOCTM 3a
norbonpuBpedHa 3emrbuwiTa, Koja ce kpehy u go
1000 mg kg™' (Ctukuh n JosaHosuh, 2015).

Ha ocHoBy fo6ujeHnx pesyntarta, Moxemo pehu
0a je cagpaj HajBaXXHWUjUX XpaHIbUBUX eneMeHaTta
(N, P, K) y Hag3eMHUM opraHuma cmurba 6no seoma
Hu3ak (Tabena 3). KoHueHTpauunja a3ota y GurbHoM
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maTtepwujany usHocuna je y npoceky 0,49%, wTo je
3HaTHO HWXe Yy OOHOCY Ha yobu4yajeHe npocedvHe
KOHUeHTpauuje asota y Ourbkama (1-6% npema
Tonanosuh, 2021).

KoHueHTpauunje occopa y aHanuaupaHom
OurbHOM Matepwjany nsHocune cy npoce4dHo 0,34%,
WTO Ce Hanasn y OKBMPY Yobu4yajeHMX KOHLEH-
Tpauuja 3a Owrbke koje usHoce 0,05-1% (Tona-
noswuh, 2021).

Mako je cMurbe rajeHo Ha 3emMrbULITY Koje je
nobpo o06e36eheHo kannjymom, y Hag3eMHUM opra-
HMUMa akymyrnupaHe Cy pernaTtMBHO HUCKE KOHLEH-
Tpaumje (npoceyHo 0,77%). Ctukmh n JoeaHoBMh
(2015) HaBoge pa onTUManHe KOHLUEHTpauuje
kanujyma y 6urbkama u3sHoce 2 — 5%, Ook ce
yobnyajeHe BpegHOCTM 3a OwWrbHe BpcCTe npema
Tonanoswuhy (2021) kpehy og 0,3 go 6%.
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Tabena 3. KoHueHmpauuje yceojeHUX MakpoxpaHuea (%), MukpoesniemMeHama u rnomeHuyujaiHo

mokcu4YHuUx efiemeHama (mg kg') y Had3emHum opeaHuma H. italicum

Table 3. The content of the investigated macronutritional (%), microelements and potentially toxic
elements (mg kg'') in the above-ground organs of H. italicum

Y3opak N P20s K20 Cd Cr Cu Mn Ni Pb Zn
1 0,56 0,33 0,91 0,57 0,17 14,79 24,89 12,57 <0,10 | 30,27
2 0,43 0,29 0,80 <0,10 0,21 10,91 17,95 8,13 4,71 25,89
3 0,47 0,41 1,09 0,58 0,20 11,15 98,54 6,56 <0,10 | 34,01
Mpocek 0,49 0,34 0,93 0,42 0,19 12,28 47,13 9,09 1,64 30,06
ch 0,07 0,06 0,06 0,27 0,02 2,17 44,66 3,12 2,66 4,06

Bakap (Cu) je HeonxogaH BuWWUM Burbkama u
anrama, NpBEHCTBEHO 3a npouec oTocuHTE3e. Y
NCNUTUBAHUM y30pLUMMa 3EMIBULLITUMA, KOHLEHTpa-
uuje 6akpa Hanasurne ce y okBMpY yobnyajeHnx KOH-
ueHTpauuja 3a norbonpmepegHa 3emrouwTa (14-
109 mg kg' npema Kabata-Pendias, 2011). Akymy-
nvpaHe KoHueHTpauuje bakpa y GurbHOoM Mmarte-
pvjany 6une cy y okBupy yobu4dajeHux BpegHOCTU
3a rajeHe ourbke (2-20 mg kg' npema Ctukmh un
JosaHoBwh, 2015). Ha npuctynayHocTt 6akpa Benu-
kv yTuuaj uma pH peakuuja semrbuwita, npun Yyemy
nNpMCTynayHoCcT onaga ykonuko je pH BpegHocT
u3Hag 7, ook ce nosehasa ncnog pH 6.

Xpowm (Cr) npegcTtasrba eceHumjanHn enemeHT
Yy IbYOCKOj] UCXpaHW, anu HeroB 3Ha4vaj y meta-
6onnyknm 1 husmonoLkum npouecuma y burbkama
Huje gokasaH. Npema Kabata-Pendias (2011) npo-
cevyaH cagpxaj xpoma y 3eMrbutMa usHocu 60
mg kg', WTO je HewTo BULE O U3MEPEHUX Bpesa-
HOCTM y Hawem 3emrbuwiTy. Cagpxaj xpoma y Hag-
3eMHUM fenoBuma cmursa 6uo je <0,22 mg kg™ Y
Ourbkama, npu HOpManHWM YcnoBUMa, Caapxaj
Xpoma Hanaswu ce ucnog 1 mg kg, a npema Thakur
et al. (2022) Tokcu4He BpeaHoCTU 3a BehnHy Gurb-
Hux BpcTa kpehy ce namehy 11 18 mg kg'. Y Hawum
y30pLmmMa CMUIba U3MepeHe Cy BPrio HUCKE KOHLEH-
Tpauuje xpoma (0,20 mg kg™').

Kagmujym (Cd) He npeacTtaBrba HEOMNXO4aH HU
KOpUCTaH enemeHT 3a burbke, XMBOTUHE U Ibyae.
Hacynpot TOome, cmaTtpa ce jedHMM oOf HajTOK-
CUYHMjUX ernemMeHaTta ca LWTETHUM edeKkTumMa Ha
6uonowke n wmMeTabonudke npouece (Kabata-
Pendias, 2011). KoHueHTpauuje kagmujyma y ncnm-
TMBaHUM y3opumma bune cy 3HaTHO Make Of Mak-
CMMariHO A403BOSbEHUX BPEOHOCTM 3a NOrbonpuBpe-
AHa 3emrbuwTa, anu U 3HaTHO Mahe Of CBETCKOr
npoceka koju usHocu 0,41 mg kg' npema Kabata-
Pendias (2011). Wako Hema 3Hayaja 3a pu3morno-
Wwke npouece, burbke yceajajy Cd un akymynupajy y
CBOjUM MNOA3EMHUM M Hag3eMHUM opraHuma. [po-
CeyHa KOHUEeHTpauvja Kagmujyma Yy Hag3eMHUM
Aenosuma cmurba nsHocuna je 0,42 mg kg, wro ce
Hanasun y okBMpy yobu4ajeHux BpegHocTH 3a burbHe

Bpcte (0,08-0,46 mg kg' npema Kabata-Pendias,
2011).

MaHran (Mn) je eceHumjanHu enemeHT, Heon-
XO[aH 3a ofBujarbe npoueca poTocuHTese y burb-
kama. 36or Tora ce y NMCTOBMMA YrMaBHOM aKymy-
nvpa y Behnm KoHUeHTpaumjama y ogHOCy Ha apyre
aenoe burbke. Hegoctatak maHraHa maHudecTyje
Cce NpBO Ha MNagvMm NUCTOBMMA Yy BMAY XNOpo3e
(Kabata-Pendias, 2011). Cagpxaj Mn y semrbuwity
nog CMuibeM Hamnasno ce u3sHag yobuyajeHux
BpeaHocTy koje naHoce 400-500 mg kg'. Peayntatu
yKkasyjy Ha 3HauyajHO Bapupare akKymynmpaHux
KOHLUEeHTpaumja MaHraHa y bureHoMm matepujany oa
18,0 oo 98,5 mg kg (tabena 3), Mako je KOHLEH-
Tpauuja y semrbunwTy buna penatuBHO yjegHayeHa,
of 679 po 794 mg kg (tabena 2). MNpema noga-
umma m3 Tabene 4 3akrbydyjeMo da je cagpXaj
MaHraHa y 6wurbHOM maTtepujany 6vo ycnoBrbeH
HEroBum cagpxajem y saemromwity (r=0,849), koju je
Takohe Kopenupao W ca cagpxajem opraHckor
yribeHuka (r=0,892) n onosa (r=0,943) y 3eMrbuLLTy.

Hukn (Ni) je jeauHn enemeHT Koju y ucnuTu-
BaHMM y30puUMMa 3eMIbuLLTa Npenasnm MakCumarnHo
[03BOSbEHE KOHLUEeHTpauuje nponvcaHe Ypegbom o
3arahyjyhum, LWTETHUM M onacHMM MaTepujama
(Cnyx6enn rmacHuk PC, 30/18). MNpema Kabata-
Pendias (2011) uamepeHe KoHLUeHTpauuje npema-
Y]y ¥ NpOCeYHe KOHLEeHTpaLumje 3a nosbonpuepe-
OHa 3emrbumwiTa, Koje usHoce 13-37 mg kg', maga
nocTtoje u 3emrbuwTa ca npeko 1000 mg kg Ni.
MoBuweHe koHueHTpauuje Ni y 3emrbuwTy noAa
CMUIbEM BEPOBAaTHO Cy reoxeMujcKor rnopekna, Tj
noTu4y of, MaTU4YHEe CTEHE Ha KOjoj je obpa3oBaHO
semrbuwiTe. Lnupe nogpyyje ce oanukyje npupogHo
NoBULLIEHUM KOHLUeHTpauujama Ni y 3emMrbuwTy
(Mrvi¢ et al., 2011a6; Stajkovic-Srbinovi¢ et al., 2017).
Mako cy usmepeHe nosehaHe KOHUeHTpauuje vy
3emMrbUWTY, BUrbke HUCY akymynuparne 3HadajHuje
KOHUeHTpauuje Hukna. KoHueHTpauuja Hukna vy
OurbHOM Matepujany Hanasuna ce y OKBUPY Mpo-
ceyHux BpefHocT 3a burbke (1-10 mg kg'), y3
npumeheH HelwTo Behu cagpxkaj y y30pKy cMurba Ha
nokaumjn 1 (12,6 mg kg™' Ni). MHTepecaHTHO je aa
KoHueHTpauuje Ni y cMUrby HeratTuBHO Kopenupajy
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ca KoHueHTpauujama y Ni y semrbuwty (r=-0,980,
Tabena 4).

KoHueHTpauuvja onoBa y 3eMrbUWITY Ouna je
Oaneko ncnog rpaHuYyHUX BPegHOCTU, NpU Yemy je
HeLWTO BULWIN capXaj N3MepeEH y MOBPLUMHCKOM, Y
OOHOCY Ha MOTMOBPLUMHCKK Croj. burbke cy akymy-
nvpane marne KonuymHe onoea, ucnog 0,1 mg kg
ca M3Y3eTKOM CMuIiba Ha fnokauumju 2, Kog Kojer je
namepeHa 3HavajHo Beha koHueHTpauuja, og 4,71
mg kg, Yume je npekopayeHa makcMmarHo 4O3BO-
JbEHa KONMMYMHa onoBa y XpaHu Koja uaHocu 0,30

mg kg (Official Journal of the European Union,
2023/915). O63upom Ha ToO Aa cy cBa Tpu y3opka H.
italicum oprajaHa Ha 3emsbulITMMa ca MNPUITMYHO
yjeAHayeHnM KOHUeHTpauujama onoBa, a ga ce
fnokaumja 2 Hanasm y HenocpegHoj onuanHmu pena-
TMBHO NPOMETHOT NyTa, NPETNOCTaBbamMo Aa NoBU-
LeHa KoHueHTpauuja Pb y GureHoM matepujany He
BOOM MOPEKIO 13 3emrbumwTa, Beh of Tanoxewa 13
atmocgepe. lNpema nogauuma y Tadenu 4 cagpxaj
Pb y 6urbkama Kopenupa ca cagpxajeM opraHckor
yribeHvKa, asota 1 npucTynadHmx obnuka gocdgopa
Y 3eMIbULTY.

Tabena 4. KopenaunoHu ogHocn namehy xeMmjcknx ocobmHa 3emrbuLlLTa 1 cagpikaja aHanmanpaHmx
enemeHara y H. italicum
Table 4. Correlation between soil chemical properties and the content of elements in above-ground organs
of H. italicum

o N | P0s | KO cd Cu Mn Ni Pb Zn
3em.
pH-H20 | 0.366 -0.8835 | -0.857% | -0.376 -0.478 0.585 -0.972~ | 0.804F 0.359 -0.748
pH-KC| 0.071 -0.983A | -0.972A -0.636 -0.193 0.316 -0.998A 0.590 0.622 -0.912A
C 0.7625 | -0.977~ | -0.987~ | -0.886B 0.204 -0.078 0.8926 0.229 0.8778 -0.999A
N-tot -0,071 | -0.929A | -0.947A | -0.950~ 0.364 -0.243 -0.8055 0.064 0.945A -0,990A
P20Os 0.915~ | -0.506 -0.550 -0.941A | 0.8585 | -0.7865 | -0.272 0.560 0.947A -0.694
K20 -0.380 | 0.8758 0.8495 0.363 0.490 -0.597 0.969A 0.8136 -0.345 0.739
Cd -0.613 0.715 0.678 0.100 0.705 -0.7895 | 0.8685 | -0.939”~ | -0.082 0.532
Cr 0.015 -0.992A | -0.984A -0.678 -0.138 0.262 -0.992A 0.543 0.665 -0.934A
Cu 0,043 0.997A 0.992A 0.720 0.080 -0,205 0.983A -0.494 -0.707 0.953A
Mn 0.403 0.955A 0.969~ 0.923A -0.287 0.164 0.8498 -0.145 -0.915A 0.998A
Ni -0.9354 0.244 0.193 -0.434 0.972A -0.993A 0.481 -0.980A 0.451 0.011
Pb 0.197 0.996A 0.999~ 0.8198 -0.076 0.051 0.943A -0.353 -0.8085 0.989A
Zn 0.8696 0.591 0.632 0.971A -0.8028 0.720 0.368 0.474 -0.975~ | 0.763B

LinHk (Zn) je HeonxogaH enemeHT 3a Gurbke,
XMBOTUHE M Tbyde y Manum KonuyMHama, [OK
HEeroBe MOBULLEHE KOHUEHTpauuje Mory umartu
TOKCnYHe edpekte. Cagpxaj UnHKa y UCMUTUBAHUM
y3opuMma 3emsbuwiTa, kao u burbHor matepujana
Hanasmo ce y oncery onTumanHux spegHoctu (60-
89 mg kg’ npema Kabata-Pendias, 2011). Cagpxaj
Zn y burbkama nokasao je BpJio jaky kopernauujy ca
cagpxajem Cu, Mn un Pb, kao u jaky Kopenauujy ca
cagpajem Zn y 3aemrbuwiTy (tTabena 4).

3AKIbYYAK / CONCLUSION

3eMrbULITE Ha KOM Ce CMWUIbe MIaHTaXHO raju
og 2016. rognHe Ha nogpydjy cena Jlewije koA
MpahuHa npunaga crnabo XyMO3HOM 3eMIbULLTY, ca
HeyTpanHom pH peakumjoMm, HUCKUM cagpXxajem
YKYMHOTr a3oTa M fakonpucTynayHux obnuka do-
ccopa, a jobpo obesbeheHa npucTynadHnm obnu-
LMMma Kanujyma.
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Capgpxaj ncnutMBaHMX NOTEHUMjarHO TOKCKY-
Hux enemeHata Cd, Co, Cr, Cu, Mg, Ni, Pb nZny
3eMIBLULLITY Nog CMUIbeM 61O je ucnog MakcumarsHo
[03BOSbEHMX KOHLIEHTpalMja 3a norbonpuBpegHa
3eMrbuLITa.

KoHLeHTpaLmje noTeHumjanHo TOKCUYHUX ene-
MeHaTa y Haj3eMHUM opraHMMa cMurba bune cy y
OKBUpPY YyobuyajeHuMx 3a norboMpuBpenHe rajeHe
yceBe. YCTaHOBIbeHe cy OpojHe BMCOKO3Ha4YajHe
Kopenauuvje uamMeny cagpxaja nojeauHux eneme-
HaTa y CMUIby Ca KOHLIeHTpaLmjama y 3eMIbuLITY.
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Caxertak: Liurb paga je Aa ce usBplum aHanv3a ogpxveor donHaHcuparsa 3awTuhernx nogpydja koja cy nosepeHa Ha
ynpaBrbawe JaBHOM npeny3ehy 3a rasgoBawe wymama ,Cpbujawyme” Beorpaa, waeHTudukyjy npobrnemmn u aajy
npeanosu 3a ctabunHo duvHaHcupamwe 3awTuheHVMx nogpyyja LWTO je npedycrnoB 3a eUuKacHO, OJHOCHO OAPXKMBO
ynpaerbare 3awTtuheHnm nogpyyjuma. Mpema 3akoHy o 3awtntu npupoge (2009), duHaHcupatrse 3awTtnheHux nogpydja
ce obe3behyje mn3 cpepcraBa Oyueta Penybnuke CpOuje, ayTOHOMHE MOKpajuHe, OOHOCHO jeQuHMUE FoKarHe
camoynpase; HakHaga 3a kopuwhene 3alwTuheHor noapydja; npuxoga OCTBapeHWX Yy obaBrbawy AenaTHoCTU U
ynpae/baka 3awTtuheHrm nogpyyjeM; cpefdctaBa obesbeheHux 3a peanusauumjy nporpama, mraHoBa W npojekata y
obnactu salTuTe Npupoae; AoHaumja, NoKoHa 1 nomohu 1 Apyrnx nasopa. PuHaHcupawe sawTuheHnx nogpydja BpLun
ce cBake rogviHe, npema Ypeabu o pacnopegy v kopuwheny cpeactasa 3a cybBeHLUmoHncare 3altmheHux nogpyyja og
HaumoHarnHor 3Havaja 1 3axTeBy 3a foferny cpefctaBa cybBeHUMja koja ynpaBrbaym NogHoce HagnexHom MuHuctapcTy
3aWwTuTe XNBOTHE cpeauHe. MMHUCTaApPCTBO 3alLTUTE XUBOTHE CpeavHe pa3maTtpa nogHeTe 3axTeBe 3a cybBeHumje u
carnacHo cpeacrtemma byyeta PC n gedpmHncannm kputepujymmMa 3a gogeny cpeacraea cybBeHuUmja, ca Ynpasrbadmma
CKrnamna yroBope O CydMHaHcupawy peanusauvje nporpaMa ynpaerbaka 3awTuheHnm nogpydjuma. [otpebHa
dmHaHcujcka cpeacTea 3a edmKacHo yrnpaerbake 3alTuheHuM noapydvjuma Ynpaerbad nnaHvpa AeceTOroauLLHbuM
MMaHCKUM [OKYMEHTOM, OOHOCHO NfaHoOM ynpaBibaka 3awTvheHMm nogapyyjeM Koju ce onepaTMBHO CrPOBOAM
rogvlikvM NporpamoM ynpaerbaka. JaBHo npepnysehe ,Cpbujawyme” ynpasrba ca 38 sawTtuheHux nogpydja of
HauwmoHarnHor 3Havaja Ha nospLunHn 365.336,81 ha koja ce cydmHaHcupajy cpeactesuma byyeta Peny6nuke Cpbuje n ca
19 sawTnhennx NogpyYja o4 NokanHor 3Hayaja Ha noBpLuMHK 5.287,33 ha koja ce cydmHaHcupajy cpeacteMmMa Oylieta
jeavHMua nokanHux camoynpaea (ctawe 2023. roguHe).

Krby4He peum: 3awituheHo noapyyje, OAPXUBO yrpaBrbame, (MHaHCUpame, NaHoBW yNpaBrbamsa.

Abstract: The aim of this paper is to perform an analysis of sustainable funding of protected areas entrusted to the
management of the State Enterprise for Forest Management “SrbijaSume” Belgrade, identify problems at the operational
and strategic levels, and make proposals for stable funding of protected areas, which is a prerequisite for efficient, i.e.
sustainable management of protected areas. According to the Law on Nature Protection (2009), funding of protected areas
is provided from the Budget of the Republic of Serbia, autonomous province, i.e. local self-government unit; the fee for
using the protected area; revenues generated in the performance of activities and management of the protected area;
funds provided for the implementation of programs, plans and projects in the field of nature protection; donations,
gifts/grants and aid and other sources. The funding of protected areas is carried out every year, acc. to the Regulation on
the allocation and use of funds for subsidizing protected areas of national importance and the Request for allocation of
subsidies, submitted by the Managers to the competent Ministry of Environmental Protection. The above Ministry considers
the requests submitted for subsidies and, in accordance with the RS Budget funds and the criteria defined for the allocation
of subsidy funds, concludes contracts with the Managers on co-financing aimed at implementing the protected area
management programs. The necessary financial resources for efficient management of protected areas are anticipated by
the Manager(s) and their ten-year planning document, i.e. a protected area management plan, which is operationally
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implemented through an annual management program. SE “SrbijaSume” manages 38 protected areas of national
importance on a surface area of 365,336.81 ha, which are co-financed with funds from the RS Budget, and 19 protected
areas of local significance, on a surface area of 5,287.33 ha, which are co-financed with funds from the budget of local

self-government units (as of December 31st, 2023).

Keywords: protected area, sustainable management, funding, management plans, environmental protection.
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YBOI / INTRODUCTION

Y 21. Beky, y epu cBe Beher nputncka Ha npu-
poaHe pecypce, nocebHy BaXXHOCT nma notpeba u
obaBe3a ga ce wMMa rasgyje Ha TpajHO OOpPXKMB
HaunH. C TuM y Be3un, bakosuh (2013) HaBoau aa je
OOPXMBO YynpaBibawe NPUPOAHUM BPEOHOCTUMA,
OovyBak€ NPUPOAHE paBHOTEXE, PA3HOBPCHOCTMU U
nosehare KBanuMTeTa XMBOTHE CpeavHe umnepa-
TUB CaBpeMeHor gpyLiTBa.

Takohe, nopen NpeTxogHO M3HEeTOor, mputucak
Ha nNpUPOOHO OKpyXewe ucTMde u noTpedy
WHTErpanHor M WHTEerpucaHor nraHcKor npuctyna
pasnuMunTux cybjekaTta Koju gene 3ajeQHWYKkn npo-
CTOop, a WTo Hasoan 1 Bacuh (2018).

YBaxaBajyhm TO ga ekonowku npobnemu, y
CBOjOj CYWITWHW HOCE aHTPOMOSOLLKN KapakTep,
O6yoyhn ga ux je cTBOpMO 4oBeK, a He npupoaa
(Mypuh, 2013), LUXOBO peLlere ce camo Hamehe.
Kao Hajborsu u TpajaH HauvH 3a peluaBare Mnoje-
OVHUX npobrnema y ynpasrbakby NPUPOSHUM pecyp-
CMMa U NPUMPOOHMUM OKpPYXeHeM, Ma N eKONOLLKUX,
UCTMYe Cce OoOpXKMBO rasgoBake, y3 ajanTvBaH,
WHTerpanaH v MHTerpucaH NNaHcKy NpucTyn.

TemerbHy BpeaHocT 3awwtuheHnx nogpyuyja (31)
kojuma ynpasrba JI ,Cpbujawyme” ynHe wymckm
ekocuctemmn (Vasi¢é, Janci¢, 2023). [llpetxogHo
uctudy n Wrbykuh n capagiuum (2023), koju joLwu
HaBoge ga je JIM ,Cpbujawyme” cTpaTtewwkn onpe-
AerbeHo ga 6yge ynpasrbad 3[1 4njy TemersHy Bpe-
OHOCT YMHe LyMe M Wwymckn ekocuctemu. MNMpema
nctom mn3Bopy, kao Bogehe npepgysehe y ynpas-
reamwy 3M1, y unrby ogpxkaBara Takeor crartyca, JI1
,Cpbujaliyme” KOHCTaHTHO paan Ha yHanpehewy
npoueca ynpasribaka, Y OpraHu3auuoHOM U Kag-
poBckoM cmucny. Takohe, y uurby edukacHuje
3awTute n ynpaerbakba noctojehum 31 nocebHy
naxwy, y 6yayhHoctn, Tpeba nocsetntn Behem
YKIbYy4MBaky NOKanHUX 3ajegHuua u Apyrux 3auH-
TepecoBaHuWX CTpaHa Yy peanusauujy nporpama
ynpaerbawa 31 (LWbykuh et all, 2023).
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AHanuaupajyhm ogHoC nojeavHnx npasaua y
3awTuTM npupoge v wymapcTtea, Mapkosuh 1
Oprnoeuh (2002) HaBoge Oa ce CUMXPOHU30OBaH-E
pa3Boja OpoOjHUX W pasNUUUTMX QYHKUKja npu
rasgoBamy Llymama mMopa 3acHUBaTU Ha HayyYHUM
aprymeHTMma, Kao pesyntatuma OyropoyHuX MCT-
paxvBarwa MyNTUOUCUUMIMHAPHMX TUMOBA Hayd-
HUX pagHuUKa u3 pasnuuuTnx obnactu WyMapcKkux u
BuronoLkmx Hayka.

Y uurby TpajHO OOpPXMBOr ynpasrbama 3alTu-
heHnm noapyyjuma, na n NPOCTOpoM yornLuTe, Kao u
WHTErpanHor n MHTerpucaHor naaHcKor npucTyna,
y3 yBaxaBate MHOro6pojHUX yHKUMja wyma u
npocTopa Koju ce WTUTU, HEONXOAHO je 06e36eanTn
OAPXUBO (prHaHcupane 3awTnheHnx nogpydja, ay
LUuIby NOTNYHOr M3BpLUaBaka HEONXOOHUX U Npea-
BUfEHWX MIaHCKNX akTUBHOCTW. [1peTXoAHO N3HeTo
nctnyy n Bacuh n Januuh (2023), koju jow HaBoge
Aa je 3a ogpxwmBo ynpasrbare 31 notpebHo obes-
6eanTun ctanaH u JOBOfbaH cuctem uHaHcHparsa.

Mpema uctom n3Bopy, oApXnBO PUHaAHCUPaHE
3awTuheHnx nogpydja uma 3a UMb da nokpuje
TPOLLUKOBE edeKTUBHOr N edukacHor yrpasrbana
3awTuheHuM nogpydjuma.

Mpema 3akoHy o 3awTuth npupoge (,CnyxoeHn
rnacHuk PC*, 6poj 36/2009, 88/2010, 91/2010-
ucnp., 14/2016, 95/2018-gp.3akoH wn 71/2021),
dvHaHcupawe 3awTuheHor nogpydja ce obesbe-
fyje n3 Buwe m3Bopa uHaHcupamwa (cpeacraBa
oyueta Penybnuke Cpbuje, ayTOHOMHE MOKpajuHe,
OLHOCHO jefMHULEe NokanHe caMmoynpase; HakHaja
3a kopuwhewe 3sawTuheHor noapydja; npuxoaa
OCTBapeHux y obaBrbarwy AenaTtHOCTU 1 ynpaBiba-
ba 3awTuheHum noapydjem; cpencraBa obesbe-
hHeHnx 3a peanusaumjy nporpama, nsaHoBa W
npojekarta y obnactu 3awTute npupoae; AoHauwja,
noknoHa u nomohu n apyrux ussopa).

Bes penosHor ynaranwa, ogHOCHO 6e3 pegoBHOr
n3Bopa npuxoga Hemoryhe je akTMBHO ynpasSbaTiu
3awTuheHMm nogpydvjuma, a Huje wMoryhe Hu
octBaput uurbese 3awTtute ([lysosuh, 2008). Y
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rmaBHe pasnore 3a HeocTBapuBabe OeUHUCAHMX
uureeBa 3awTuTe, Anekcuh n Janunh (2010) ybpa-
jajy duHaHcuje.

YBaxaBajyhu cBe Hanpepn M3HeTO, LuIb OBOr
paga je oa ce M3BpLIM aHanusa ogpXuBor nHaH-
cupatrba 3alwTuheHnx nogpydja koja cy noBepeHa Ha
ynpaesrbawe JaBHOM npegysehy 3a rasgoBane
wymama ,,Cpbujawyme’, naeHTndukyjy npobnemu n
Aajy Npeanosun 3a ctabunHo prHaHcupare 3awTu-
heHux noapydja WTO je nNpeaycnos 3a edukacHo,
OAHOCHO OAPXXUBO ynpaBrbakwe 3awTuheHnm nog-
pyyjuma.

1. MATEPUJATI N METO[E /
MATERIALS AND METHODS

Y pagy je vsBplweHa aHanusa peanusauuje
nporpama ynpaerbatba 3alwTuheHum nogpydjuma
04 HaumoHanHor 3Ha4aja kojuma ynpassba JI1
,CpOuvjawyme”, ogHOCHO peanusaumja UHaHCK-
jCckux nnaHoBa no 3awTnheHnm nogpyyjuma y nepum-
oay 2014-2023. roguHe.

3a nctpaxusare cy kopuwheHn MssewTaju o
OCTBapuBawy rogukbMxX MporpaMa ynpasrbama
3awTtuheHuM nogpyyjuma Koju Cy YCBOjeHM of
cTpaHe MuHucTapcTBa 3alwTUTE XXMBOTHE CpEeanHe,
kao n MssewTaju 0 peanusaumjn Yrosopa o cydpu-
HaHCMpawy peanusauuvje nporpama ynpasrbaka
3alWwTnheHM noapyyjuma Koju Cy 3akrbydvBaHu ca
MuHMCTapCTBOM 3aLUTUTE XUBOTHE CpeanHe, cBake
rogviHe.

HakoH aHannse n obpage nogaTaka, Ha OCHOBY
NCTpaxxmBama, U3BeAeHN CYy 3aKkibyduun. 3akrby4dum
CYy U3BEAIEHN Y3 NPUMEHY UHAYKTUBHO-AEAYKTUBHUX
MeTo[a 3aKibyymBara U MeToda 3akibyvmBara no
aHanoruju.

2. PESYJITATU N OUCKYCWUJA /
RESULTS AND DISCUSSION

YnpaBroawe 3awTuheHuM nogpydjeM crnpoBo-
OW Ce Ha OCHOBY akTa O npornawemny 3awTuheHor
nogpydja n nnaHa ynpaBrbawa Koju ce paau 3a
nepvoa oa 10 roguHa.

MnaHom ynpaBrbakwa ce nnaHupajy: mMepe wu
aKTMBHOCTM 3alITUTe, O4vyBaka, yHanpehewa wu
kopuwherwa 3awTuheHor noapydyja; cMmepHuue u
NpUMOpUTETU 3a 3alITUTY U O4YyBake MNPUPOOHMUX
BpeAHoCTM 3awiTuheHor noapydja; passojHe cMmep-
HULUe, y3 yBaxaBawe notpeba nokasHor CTaHoB-
HULWITBA.

YCTaHOBIbEHE peEXMMA 3alUTUTE Ha 3awwTuhe-
HOM nogpydjy He Tpeba Oa npeacTaBrba OrpaHu-
Yyew-e OOPXMBOM pasBoOjy WM rasgoBawy Llymama
(Wrbykmnh et all, 2023). Hacynpot, kopuwhere
3awTuheHor nogpyyja Moxe ga goHece UHaHCUKY
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O0BUT 1 HenpoLewnBe eKOMoLLIKe KOPUCTU, Kako 3a
ynpaBrbaya, Tako M 3a foKarnHO CTaHOBHULITBO
(Aleksi¢, Janci¢, 2006).

[naH ynpaerbaka ce octBapyje kpo3 loguiite
nporpame ynpasrbaka, Kojuma ce ageTarbHo u npe-
uM3HO AeduHWUWY 3adauun, pagoBy U akTUBHOCTW,
OpraHu3aumoHn 1 MaTepujanHo-UHAHCKCKX YCro-
BM HMXOBOI M3BpLUEH-A.

MnaH v nporpam ynpaereakwa 3awTuheHm no-
apydjem ce uspafyje y cknagy ca ycnosuma 3a-
LWITUTE npupoae Koje nsgaje MuHucTapcTeo 3awTu-
Te XXMBOTHE cpeauHe (3a 3awTuheHa nogpydja oa
HaUMOHanHOr W pervuoHarnHor 3Ha4aja), OLHOCHO
3aBog 3a 3awTuTy npupoge (3a 3awTuheHa nog-
pydja o nokanHor 3Hadaja).

Ha nnaH, ogHOCHO mnporpam ynpaerbaka 3a-
wTuheHum nogpydjem carnacHoct gaje MuHucrap-
CTBO 3aLUTUTE XUBOTHE CPEAMHE M OpraH jeanHuue
rnokanHe camoyrnpase, O4HOCHO OpraH Koju je 4OHeOo
akT o0 npornawewy 3awTuheHor nogpyyja.

Y OKBMpY roguvliker nporpamMa ynpaBrbaka
3awTuheHMm nogpydjem pagum ce u UHaHCKjCKK
nnaH y Kome ce npuvkasyjy npmxogu no usBopuma,
OLHOCHO NMnaHMpaHn NpMxoau 13 n3Bopa cpeacrasa
Byueta Penybnuke Cpbuje, cpeactsa o HakHaga
3a kopuwhere 3awTuheHor nogpyyja U cpeactea
of obaBrbaka AenatHoCTW ynpaerbada. Takohe, y
dUHaHCKHjcKOM NNaHy ce npukasyjy pacxogu, of-
HOCHO TPOLLUKOBM 3a CBaku BWUA paja no ussopuma
cpeacrasa.

Op 2009. roguHe, kaga je OoHeT 3akoH O
3aWTUTU npupoae, UHaHCMpare 3awTuheHnx
nogpysja o4 HaLUMOHarHoOr MHTepeca ce BPLUKN CBake
roauHe, npema Ypenbu o pacnopeay n kopuwhemy
cpeactaBa 3a  cybBeHUMOHMCawe 3awTuheHux
npvpodHux gobapa of HauuoHaNHOr MHTepeca u
3axTeBy 3a [Jofeny cpeacraBa cybBeHuuja, Kor
ynpaBrbayn nogHoce MuHUCTapCTBY 3alUTUTE XU-
BOTHE cpeanHe. MyHMUCTapCcTBO pa3maTpa nogHeTe
3axTeBe 3a CyOBeHUMje M carnacHo cpeacTeuMma
Byiyera Penybnuke Cpbuje un ageduHUCAHUM
KpuTepuyjymuma 3a fofeny cpefcraea cybBeHuUuja,
ca ynpaBrbaduma cknana yroBope o cyguHaHcu-
paky peanusauuje nporpama ynpaerbaka 3alTu-
heHum nogpydyjuma.

Cpepnctea GylieTa ce KopucTe 3a oMHaHCupare
pagoBa W OpyrMx TPOLWIKOBa Ha: JyBamwy,
o4pXaBary U nNpeseHTauuju 3awTuheHnx nogpysdja
(ycnoctaBrbawe, onpemare 1M obyka 4yBapCKux
cnyxbu, obenexaBare, ogpXaBarwe YHyTpallHer
peda, Meamjcko W OPYyro jaBHO MpuKasuBake
BpedHOCTW, caHauuja AerpagvpaHux noBpLUNHA,
ynpaBrbawe OTnagoM, pasBoj WHGOpPMaLUOHOr
cuctemMa wM Ap.); ynpaBrbaky nocetvouuma (M3r-
pagra ynasHux CTaHuua, eaykaTMBHMX LeHTapa,
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ueHTapa 3a noceTuoue, LWTamnake MaTtepwujana
HaMehweHOr noceTuouMma u Aap.); perynucamy
MMOBUWHCKO-MPaBHMX OdHOCAa (OTKym WNnu 3ameHa
3emrbULWITa, HakHaga BnacHMUMMA U KOpPUCHULMMa
HEenoKpeTHOCTM 3a yckpahuBamwe 1 orpaHnyaBahe
npaBa kopuwhewa, HaHeTy wWTeTy uniu Apyre
TPOLLKOBE KOje MMajy Yy Be3u 3aliTute); npahemwy u
yHanpehewy cTtawa 3awTtuheHor nogpydja (MOHU-
TOPWHI, PEeuHTPOAyKUMja, pekynTuBaumja u Aap.);
ypehery npoctopa n oapxveoM kopuwhewy npu-
poAHMX pecypca (Nporpamu, NMaHoBM U MPOjeKTU
pa3Boja eKoTypu3ma, OpraHcke norbonpuspeae u
ApYro).

3akoHOM O HakHagama 3a kopuwhene jaBHUX
nobapa (,CnyxbeHn rmacHuk PC“ 6poj 95/2018,
49/2019, 86/2019, 156/2020, 15/2021, 15/2023,
92/2023 wn 120/2023), jegnHcTBEeHO cy YypeheHe
HakHage 3a kopuwhewe jaBHUX gobapa, OAHOCHO
o6Be3HuK nnahawa, OCHOBMLUA, BWCUHA, HauYWH
yTBpAnBawa n nnahawa HakHage, kao W npu-
nagHOCT Npuxoda of HakHaaa.

HakHaga 3a kopuwhere 3awTtuheHor nogpydyja
nnaha ce 3a: obaBrbarwe genaTHocTn y 3awTtuhe-
HOM noApyyjy (4enaTHOCT NYTHUYKNX areHuwja, Typ-
onepartopa, ycryre pesepsauuje U npatehe aktus-
HOCTW; OEenaTHOCTU pecTopaHa W MOKPETHUX Yro-
cTuTerscknx objekata; genaTtHOCT TProsuHe, 3a-
HaTCKuX ycrnyra; pygapctBa, eHepreTuke, caobpa-
haja n gp.); nocTtaBmbawe BUKEHOMLA W OPYrux
HekoMepumjanHux objekata 3a oaMOp Yy 3awTu-
heHoM nogpydjy; ynotpeby Bo3una Ha MOTOPHW
MOroH Ha 3awTuheHoM noAapyyjy; oApXaBake
TYPUCTUYKNX, PEKPeaTUBHMX, CMOPTCKUX U OPYrnx
MaHudecTaumja n aKTUBHOCTU; KopUlherwe nMeHa
W 3HaKa 3awwTuheHor nogpyyja; noceTty 3awTuheHom
nogpyyjy, HerosBum pfenosuma W o6jekTuma; 3a
3ay3ehe npocTopa 3a 06jekTe Koju CBOjUM U3rNeom
HapyLlaBajy CBojcTBa 3allTuheHor nogpydja, a koju
CYy Y BNaCHULUITBY NpaBHOr nN1ua, npegy3eTHuKa unm
dunsnykor nuua.

O6Be3HUK HakHae 3a kopuwhene 3awwTuheHor
nogpysja je KopucHuk 3alutuheHor nogpysja, ogHo-
CHO nuue koje obaBrba NOCMOBE UMM pacronaxe
HenoKpeTHOCTMMa W ApyrMuM CTBapuma Ha 3alTu-
heHom noapydyjy, nocehyje sawTmheHo nogpydje
pagu ogmopa, crnopTa, pekpeauuje M CIUYHUX
notpeba M Ha OpyrM HauMH KOpUCTWU 3awTuheHo
nogpydje.

Hajpywn wunsHocu HakHaga 3a kopuwhere
3awTuheHor nogpydja no npegMeTumMa HakHaje
npornvMcaHuM cy 3akoHoM. BucuHy HakHage 3a
kopuwherwe 3awwTuheHor noapyyja CBOjUM akToOM
yTBphyje ynpaBrbad 3awTuheHor nogpyyja 3a
npegMete yTBphuBawa HakHage koje Hannahyje Ha
nogpyyjy Kojum ynpasrba, HajBuLLe 0O M3HOCA KOoju
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je nponucaH 3akoHOM O HakHagama 3a kopuwhere
jaBHUX gobapa.

YnpaBrbay AOHOCKM akT, ogHocHo Opanyky o
HakHagama 3a kopuwhene 3awwTuheHor nogpydja,
Kojy ob6jaBrbyje y ,CnyxbeHom rnacHuky Penybnuvke
Cpbuje”.

Kaga cy y nutawy HakHage 3a kopuwhetre
3awTnheHnx nogpydja, aobpa cTpaHa je To WTO cy
NPUXOAM Of HakHada npuxoam ynpasrbada U UCTu
Ce KOpUCTe HaMEeHCKW 3a ynpaBrbare 3awTuheHnv
noapydjuma. Ytephusare HakHage 3a kopuwhene
sawTuheHor nogpydja BpwwW Yynpaerbay 3alTu-
heHor noapyyja peluerem 3a KaneHaapcKy rogunHy,
OOHOCHO yMpaBrbay BOAW YyMpaBHW MOCTynak mno
Cny>X6eHoj AYKHOCTU 1 06BE3HMLM HaKkHada umajy
npaeo xanbe Ha pellewe Koje je MPBOCTEMNEHO.
Takohe, xanba Ha pelere oanaxe HEroBo U3BpP-
weke (Vasi¢, Janci¢, 2023). Takohe, 3akoH o
HakHagama 3a kopuvwhere jaBHUX gobapa, y geny
KOju ce 0OHOCK Ha HakHage 3a kopuwhere 3awTu-
heHux nogpyyja (u3amexe n3 2023. rogvHe), npea-
Bufha n moryhHocT ocnobahawe oa nnahawa Hak-
Haja, OOHOCHO OCTBapuBake npasa Ha onakwuue.

O6Be3HMUN HakHage Ynje akTMBHOCTU CYy YTBp-
heHe nporpamoM ynpaBrbawa 3awTuheHuM nog-
py4jemM U1 Koju HenocpeaHo AornpuHoce yHanpehewy
cTawa, npeseHTaumju U npomouunju BPeaHOCTU
3awTuheHor nogpyyja mMory ga ocTBape npaBo Ha
ONnakwuuy camo 3a Te aKTUBHOCTW, Ha OCHOBY
nogHeTor 3axTeBa WM Mo YCMOBOM [a UCMyHaBajy
npornucaHe kputepujyme. Y Tom cmucny MuHncrap
3alITUTE XUBOTHE cpeauHe je AoHeo [paBunHuK o
KpuTepyjymmma 3a OCTBapvBawe MpaBa Ha
onakwuuy n 6rnmkmn noctynak ocTeapvBaka npasa
Ha onakwwuuy nnahawa HakHage 3a kopuwhene
3awTuheHor nogpydja (,Cnyx6eHu rnacHuk PC*
6poj 10/2024 n 16/2024).

3a noTnyHy npumeHy 3akoHa O HakHajama 3a
kopuwhewe jaBHMX fobapa Ynpaerbady mMopa Aa
nma cTpyyHe u obyyeHe kagpoBe, NpaBHe, LWyMap-
CKe 1 eKOHOMCKe CTpyKe.

Y uurby yHanpehewa cuctema ynpasrbara
3awTuheHMMm nogpydjuma u cuctema UHaH-
cuparba, noTpebHO je yHanpeauTu kopuwhere
gomahux n mehyHapoaHux ussopa rHaHcupama,
Kao M Hanmnaty HakHaga 3a Kopuwhewe 3awTu-
heHux nogpyuyja (Vasi¢, Janci¢, 2023).

Ha cnvuyaH HauuH je 3aKOHCKM NMpeTnocTaBibEHO
duHaHcuparwe 3awTuheHnx nogapyyja y Heknum of
3emarba M3 pervoHa. Hawmme, npema 3akoHy O
sawTtutn npupoge ("Sluzbeni list CG", broj 54/2016,
18/2019), y sawTtuheHum nogpyyjuma LipHe [ope,
HakHagdy 3a kopuwhene 3awTuheHor nogapydja u
noapydja ekonowke Mpexe nnahajy KopucHuuw,
OAHOCHO NMpaBHO U1 U3NYKO nmue nnaha HakHagy
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ynpasrbady 3awTtuheHor nogpyyja wnv nogpydja
eKomnoLUKe Mpexe WM To 3a: ynasak Yy 3awTuheHo
noapydje; npyxawe ycnyra nocetuoumma (Kopuiu-
hewe Boanya, pasrnegare npupogradvke 30mpke,
napkvpawe U MHpOpMaTUBHO-eQyKaTUBHOI mare-
puwjana); yroctuTerbcke, npogajHe, CMelUTajHe U
WH(ppacTpykTypHe objekTe (pecTtopaHe, byHranose,
npuBpemeHe o006jekTe, pekname, TpadocTaHuLle,
kopuwhere 3eMrbullTa 3a ogpxaBare CrOPTCKUX
N Opyrux maHudectaumja); U3HajMrbmBarwe W/unm
Kopuwhere objekaTta 1 NpocTopuja ynpasrbaya; ko-
puwherwe 3Haka 3awTuheHor nogpyyja; opraHu-
30BaHO MocMmatpare NTULa; CHUMakEe UrPaHux u
KoMepumjanHux dwunvosa, CNoToBa W peknama;
Kopuwhewe MUHepanHUX CUPOBUHA; W3HajMIbu-
Bake cpefcTaBa 1 OnpeMe 3a CropT M pekpeauujy
(yamaua, 6pogoBa, kajaka M Ouumkana); cakynmn-
Ibakbe, Oparse 1 OTKYM LWYMCKUX NI040Ba; CMOPTCKM
n npuBpeaHU pnbonoB; KaMNoBawEe; CrnraBapere u
padpTuHr; noxewe BaTpe Ha NocebHO ypeheHum
MjecTuma; apyre pagke, akTUBHOCTU U AenaTHOCTU
y CKknagy ca 3akoHOM. BucuHy, HaunH obpayyHa u
nnahaka HakHage yTBphyje ynpasrbay 3awwtuheHor
noapydja O4HOCHO MOApYydYja EKOSOLIKE Mpexe, y3
npeTxogHy carnacHocT Brnage. Ynpasroad je ayxaH
Aa cpeacteBa Of HakHaga KOPUCTM 3a 3awTuTy,
pa3soj W yHanpehusawe 3awTuheHor noapydyja
OLHOCHO noJpyyja eKoroLIKE MPEXE.

CnuyaH HauyuH Hannate HakHaga je u y Peny-
6nmumn XpeaTtckoj. lNMpema 3akoHy O 3awWTuTK Npu-
poge ("Narodne novine", broj 80/2013, 15/2018,
14/2019, 127/2019, 155/2023), 3awTuheHum noa-
pydjuma ynpasrbajy jaBHe YycCTaHOBe Koje ce
duHaHcupajy us cpeacrtasa byuerta Penybnuke,
XynaHuje, onwTuHe; cpeacTasa HakHaga 3a KopuLu-
hewe 3awTuheHor nogpydja; cpeacraea goHauwja,
nomohu 1 cn. Y XpBaTckoj nocToje: JaBHe ycTaHoBe
HauMoHarnHux napkoBa; JaBHe ycTaHOBE MapKoBa
npupoe; jaBHe yCTaHOBE 3a ynpaBribare 3aluTu-
heHum NpupoaHMM BpedHOCTMMA XXynaHuja 1 jaBHe
yCTaHOBe 3a ynpaBrbake 3awTuheHM NpupogHum
BpeaHOCTMMa rpajoBa U ONWTUHA.

YnpaBreawe 3awtuheHum nogpydjuma y JI
,CpbOujaliyme” je opraHM3oBaHO carfnacHo opraHu-
3auuju npepyseha, Tako ga nocnoese HenocpegHor
ynpaBrbawa 3aTUREeHM MNoapyyjuma Ha TepeHy
cnposogu Lymcko rasguHcTBo, ogHocHO Lllymcka
rasguMHCTBa Yy 3aBUCHOCTM Of BENMYMHE 3alTu-
heHor nogpydvja n PagHe jeguHuue Koje cy
dopmupaHe 3a ynpasrbame [lapkoBuMa npupoge
.l onuja“, ,Ctapa nnaHuHa“, ,3natnéop” n ,Pagan”.

HakHape 3a kopuwhere 3awTuheHnx nogpydja
Hannahyjy ce koA 3awTnheHux nogpyyja koja nmajy
Ha CBOM MOAPYyYjy pasnuunTe KOPUCHUKE, Kao W
noceTtuoue.
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3a s3awTtuheHa nogpydyja Kao WTO Cy CTpOru
pesepBaTu npupoae, cromeHuun npupoge (noje-
OnHayHa ctabna), oAHOCHO 3a 3awTuheHa nogpydja
Ha Kojuma cy gedrHucaHn pexvmMm cTpore 3awtmTe
M Ha KojuMa Huje O03BOSbEHO Kopuwhewe npu-
pOAHMX pecypca, He BpLUM Ce HansfaTta HakHaaa.

Y nepuogy 2014-2023. roguHe, 3a 37 3awwTu-
heHnx nogpyyja o4 HaumoHanHor 3Hadaja, aHanm-
3MpaHa je peanusaumja UHaHCKjCKOr nfaHa no
3awTnheHum nogpydjuma (Tabena 1).

HenocpegHu ynpaBrbayum 3awtuheHnx nogpyy-
ja, Ha TepeHy, cy Lllymcka rasguHcTBa Kkoja cy
HaBegeHa nopef 3awTuheHux nogpydja. 3a Heka
3awTuheHa nogpyyja TepuTopujanHo cy HaanexHa
2 unu 3 lymcka rasguHcTBa.

3awTtuheHo nogpyyje [lpegeo wm3yseTHWX
oanuka ,lnaHmHa Llep® npornawleHo je y jyHy 2023.
roauHe Tako ga Huje obyxBaheHO aHanu3om, jep y
cyhrHaHcmpamy peanusauuje naHMpaHux pagosa
y 3awTuheHoM noapydjy Huje y4ecTBoBaro
MuHuCTapCcTBO 3awTuTe XMBOTHE cpeauHe ca
OylleTckMM cpeacTeMMa.

OcTtBapere hmHaHcujckor nnaHa 3a 37 3awTu-
heHux nogpydja, y nepuogy 2014-2023. roguHe je
96,24%. OcTBapene nnaHnpaHux GyLleTckux cpea-
ctaBa je 75,20% y ogHocy Ha nnaHupaHo yyelhe
cpencTaea GyueTa, a cpeacraBa HakHage 99,13%
o[ nnaHa Hannarte HakHaga.

Ynpaerbad je 3a HepocTajyha cpegctsa no
rogMHamMa u 3awTtuheHum nogpyyjuma 6uo NpuHy-
feH 4a KopucTu ConcTBeHa cpefcTBa 1 OCTBapeHe
je 120,90% y ogHocy Ha hMHAHCUC]KM NnaH.

Kog nnaHupaHux cpegctea byyerta Penybnuke
Cpbuje n yroBopeHux cpeactasa byuerta, npume-
hyje ce u3 rogunHe y roguHy Grnarn pact usHoca
cpeactaesa. Takohe, npumehyje ce n nosehamne
OBUX cpefcTaBa Yy OOHOCY Ha cpefctsBa Koja je
nnaHupao Ynpaeread. Y 2014. 3a 12 3awtnheHunx
nogpyyja Ynpasrbad je yroBopuo ca MwuHuctap-
CTBOM 3allTUTE XXMBOTHe cpeaumHe 56,04% of
nnaHupaHor, a y 2023. roanHu 3a 37 3awTnheHux
nogpyyja 92,69%. /3 roguHe y roanHy nosehasao
ce 6poj n nospwwuHa 3awTuheHnx nogpydja, anu
npoueHaTt nosehawa ancomnyTHor uaHoca Oyuert-
CKMX cpefcTaBa Huje npaTuo nosehake NoBpLUNHE
3awTuheHnx nogpyuja.

Mopen cpeacrtaBa Oyyeta y dUHaHCMpary
yrnpasrbarwa 3alWTuheHM NoapyyjeM yyecTByjy U
cpencTBa HakHaga, Kao W COMCTBEHa CpeacTsa
yrnpasrbaya.

Kaga je pe4 o cpeactBMma OCTBapeHuWx w3
HakHaga 3a Kopuwhewe 3awTuheHux nogpydja,
Tpeba Harnmacutn pa je y 2014, 2015. n 2016.
roavHuM BpLIeHa HannaTa HakHaga 3a camo 2
sawTuhena nogpydja (Mapk Mpupoge (M) ,Monuja*
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n MM ,Crapa nnaHuHa®). Y HapegHuMm roguHama ce
nosehasao 6poj 3awTuheHnx noapydja y kojuma je
BpLUeHa HannaTa HakHaaa, Aa 6u 2019. roguHe 6mo
3abenexeH Hajpehn HannaheHn N3HOCK HakHaa 3a
12 3awTuMheHnMx nogpyyja, OOK nocne Te roguHe
Jonasn [0 nojaBe MNPOMEHIBMBOCTM Yy Hannatu
HakHaga.

Pasnor 3a npoMeHrbLUBOCT y U3HOCUMA Hanna-
heHux HakHaga je npMMeHa 3akoHa 0 HakHagaMma 3a
Kopuwhere jaBHMX gobapa, 0ogHOCHO MoryhHoCT aa
ce 0bBe3HMUM HaKHage xarne ApyrocTenHOM opraHy
Ha Pewewe o0 HakHagama koje My je ynyheHo op

ctpaHe JIM ,Cpbujawyme” kao Ynpasrbada. Kaga
0o6Be3HuK HakHaae usjasu XKanby Ha peluere, oHa
oanaxe HeEroBo u3Bpwewe. Takohe, ycnen
HeJocCTaTKa KanauuteTa y OPYrocTeneHoM OpraHy,
OOHOCHO MuHWCTapCcTBY 3alTUTE XUBOTHE Cpe-
OvHe, Xanbe Ha npBoCTeNeHa pellewa O Hannatu
HakHaZa ce Cnopo W AyroTpajHO peluaBajy Tako Aa
[0 KOHa4yHOCTM MOCTynka npofe u Bullie roavHa,
WTO Y Hajsehoj Mepu y3pokyje marak HannaheHux
cpeactaBa HakHaga. Takohe, nopep xanbu ysohe-
e onakwwua Moxe 6utu pasnor ga HemMamMo BuLle
cTabunaH n cTanaH M3Bop 3a hMHaHcHpare 3aLTy-

heHux nogpyuja.

Tabena 1 - lpeaned peanusauuje npozpama yrnpasrbarka 3aumuheHum nodpyyjuma o0 HayuoHanHoa
3HayYaja Kojuma ynpaerba JI1 ,Cpbujawyme” 3a nepuod 2014-2023. 2oduHe

Table 1 - Overview of the realization of the program of management of protected areas of national
importance managed by SE "Srbijasume" for the period 2014-2023. years

2014-2023
PE}]H.M 3anmruhero nogpyuje /Lllymcko ra3mncTBO Tonuua | Monpuniia Peamzoano Vrosopen Peamsoane |Maunpana cpencrsa| Cpexcrsa
6poj nporamerea) - (fa) Viynio yKYIHO Byver Byuer Hakaze o conze Vipassaia | Viipapibata
1. |Mapk npupoze ,Fonnja“ (Msarwiua, Kpaeso, Paika) 2001 75.183| 701511.537| 717.333.202(170.767.531]121.225.031| 383.036.585 418.496.913 147.707.422| 177.611.258
2. |Mapk npupoze ,Crapa nnanuma” (bomesa, Iipor) 2009 114.332] 545.696.718| 530.768.923) 163.604.417 110.024.771] 306.303.187| 353.000.571 75.789.114| 67.743.581
3. |Mapk npupoze ,3narubop” (Ynue, llpujenosbe) 2017 41.923) 389.691.199| 442.031.947| 51.762.249] 41.550.000] 320.901596| 395.692.447 17.027.354]  4.789.500)
4. |Mapk npupore ,Panan* (Kypuymmaja, Jleckosary) 2017 41.313) 556.228.350| 386.123.544| 44.472.627| 34.170.000] 492.762.757| 278.871.262 18.992.966| 73.082.282
5. |Mapk npupoze ,Cuhesadka kmcypa® (Hinm) 1997 7746 137.780.138] 148.302.533| 16.006.063| 13.808.274| 117.960.449| 130.495.264 3.813.626 3.998.994)
6. |Mpeaeo nsysernix oamka ,Jlentepija-Coxorpan” (Him) 2002 345|  26.862.927| 27.799.005| 20.555.626| 19.248.878|  2.121.711|  2.228.565 4.185590| 6.321.563
7. |Mpeneo nsyserrnx oxmika Kameta Topa“ (Ipujernome) 2014 7.762  40.963.732|  44.259.836| 20.188.494| 16.135.336] 13.413.666] 21.003.701 7.361573|  7.120.799
8. |Mpeneo nsysertix oamika ,O3pen-Jazosrnk” (pujenome) 2014 10.284|  65531.310] 68.553.108| 24.338.394| 20.927.442| 28.775.431] 30.642.139 12.417.485| 16.983.527)
9. |Mpeneo nsysernux omka ,Masmen'* (Jlosuuua, Ysxuue, Kparyjesar) 2021 10.105]  26.055.442| 29.142.885| 10.489.609| 9.480.000| 10.145.410] 18.882.885| 5.420.423)  780.000
10. |Creunjaniu pesepaar npupoje Cysa nuiannHa” (Hiuw) 2015 18.117| 51.914.095| 51.204.340| 29538.272| 19.780.029| 18.211658 25.556.802 4.164.165 5.867.509
11 [Crieunjann pesepsat npupoze , Jenamuuka kincypa” (Huw) 1995 116] 14466602 15387.377| 7.142.186| 6.231.780|  5.040.347| 6573519 2.284.070] 2.582.079
12 |Cneunjann pesepsar npupoze Jlabennne” (Mpatbiiia) 2011 8|  6.372551]  6.372551] 2918.490| 2.642.608] 0 0 3.454.061] 3.729.943
13, |Creuujannu pesepaar npupoze ,Jepma“ (Iipor) 2014 6994 75430.086| 67.100.910| 33.965.103| 22.352.640| 14.647.648| 16.772.111 26.826.315| 27.976.159
14, |Crewganm pesepsar npupose ,Kmicypa pexe Munemenke (TTpieriosbe) 2014 1.244] 21344749  21.299.749 13.859.750| 10.257.587 0 0 7.484.999| 11.042.162)
15.  |Crieunjann pesepsat npupoze ,Mana jacenosa riiasa* (Bosbenan) 2014 6]  7570.059|  7.493.059| 4.620.685) 3.884.560) 0 0 2.949.374| 3.608.499)
16. | Creuujanuu pesepsar npupose ,Pram" (Humw, Bosbesaw) 2019 4997 20.815.004]  20.282.684| 13.834.980| 11.390.000 0 0 6.980.024| 8.892.684
17. |Comeruk npupoxe ,Jlasapes Kamon* (Bosbesar) 2000 1755] 21581869 20.991.209| 11432.233| 9.275.164]  2528.320]  2.729.841 7.621.317|  8.986.204)
18.  |Cniomernk npupope "Jlomna notoka Birap” (Bosbenau) 2015 28] 9.090404|  8755.404| 5750416 4.238.630 0 0 3.339.988| 4.516.774)
19, |Croennk npupoze ,Ipepactu y katoty Bparue* (bosbesaw) 2014 145|  10.663.267) 10.604.167| 7.371.140| 5.837.238 0 0 3.292.127| 4.766.929
20.  |Cnomenux npupoze , Jpomywmua” (Paua) 2014 7| 5006968  5.006.968| 3.38.150| 2.827.620 0 0 1.868.818| 2.179.348
21, |Covennk npupoze Knokouesau™ (Yiie) 2000 1| 3395749|  3.395.749) 1.900.743) 1.797.574 0 0 1.495.006] 1.598.175]
22. |Crovennk npupore ,Mehincia ccrem Camap® (Him) 2018 57| 3.942174|  3.942.174] 2.628.600] 2.364.000 0 0 1313574 1578174
23, |Crovennk npupoze , Tymukminika negennia” (bomesai) 2018 1| 4603680  4.603.680] 2.891.400] 2.505.000) 0 0 1.712.280] 2.098.680)
24, |Criomenux npupore , 5opauku kpur* (Kparyjesary) 2019 68|  3417.000]  3.417.000] 1.943.000] 1.873.000 0 0 1.474.000] 1.544.000
25, |Onumn pesepsat nppoze ,bykoso® (Bomesa) 2007 10]  6.475.669]  6.475.669| 3.997.601] 3.879.480 0 0 2.478.068| 2.596.189)
26, |Omurmn pesepsar npupoze ,Buarosaya” (Jlecniotosan) 1995 37| 7.477.475|  7.177.475| 3.387.000[ 3.195.000 0| 0| 3.790.475| 3.982.475|
27. |Omumn pesepsat npupoze ,/lannosa koca" (Jlosuiua) 2007 7| 4.232.654 4232654 2.048.000] 1881000 0 0 2.184.654| 2.351.654)
28. |Pesepsar npupoze ,[pokon * (Kpymepan) 2008 6|  6.248.424)  6.248.424| 3477.714| 3.277.000 0 0 2770.710  2.971.424)
29. |Crporu pesepsar npupoae ,Mycraga™ (Kyucso) 2014 80| 4374205  4.374.205) 2.434.931) 2.119.144) 0 0 1.939.274]  2.255.061
30. |Crporu pesepsat npupoze .Kykasuia“ (Bpate) 2014 76| 6633438)  6.633.438| 3.501.854| 3.055.062 0 0 3131584 3.578.376
31 |Crporu pesepsar npupoze . Japeurn’” (Bpatoe) 2019 6| 4230000  4.230.000] 1950.000] 1.780.000) 0 0 2.280.000] 2.450.000
32.  |Crporn pesepsar npupoze ,.3enennka‘ (Yrxuie) 2015 0 2.361.892] 2.361.892| 1.482.718| 1.433.355| 0 0 879.174] 928.537
33, |Crporn pesepBar npupoze , Msuax Taramje” (Yakime) 2015 1 2.216.432 2.216.432| 1.464.718| 1.385.355 0 0 751.714] 831.077
34, |Crporu pesepsar npupoae ,Tectie Japyre™ (Vikine) 2015 3| 2373809]  2.373.809) 1626.959| 1542672 0 0 746.850] 831137
35, |Crporu pesepsar npupose ,Karennhi* (lecriotosay) 2020 2| 2552.600]  2552.600] 1.260.000] 1.200.000) 0 0 1.292.600|  1.352.600)
36, |Tpezeo msyrenux oamika "Cronon” (Kpasbeso) 2022 9932  5395.680|  5.395.680| 3.337.080| 3.180.000 0 0 2.058.600| 2.215.680)
37, |Mpenco usyrennx ommka "Werinn'" (Kpameso, Kpyuesau, Paiuka) 2022 6379]  8.502.836) 8502836 5.297.100 4.905.000 0 0 3.205.736| 3.597.836]
38.  |Mpenco usyrenux onnka "Thiannna Lep" (JTosuuua ) 2023 6.260 0 0 0 0 0 0 0 0
oer 365.337| 2.812.710.704| 2.706.947.118] 700.385.829| 526.660.229| 1.715.848.764| 1.700.946.019| _ 396.485.111|479.340.860)
% ocTBapera YKYIHO [UIaHHpaHOT/yroBopeHor byyera/Hamiaherix HakHaza/pea CpecTaBa ympaBbaua 96,24 75,20 99,13 120,90
% yuemha y peamamuu nporpama 100,00 19,46 62,84 17,71
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Mopehere NNaHMpaHWX U peann30BaHUX TPOLLKOBA Npema HhUXOBUM M3BOpPUMa GMHaHCHpatba
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IpagpuxoH 1 - lNopefere nnaHupaHux u peanudoeaHux cpedcmaesa npema usgopuma huHaHcuUpama
Graph 1 - Comparation of planned and realized funds according to funding sources

Tabena 2 - [NnaHupaHu u peanu3oeaHu mMpPOWKO8U fpema fnpozpamuma yrnpassrbara 3awmuheHum
nodpydyjuma 3a rnepuod 2014-2023. 200uHe — cpedcmea byjiema u cpedcmea HakHala 3a Kopulhere

3awmuheHux nodpydyja

Table 2 - Planned and realized costs according to protected area management programs for the period
2014-2023. year - budget funds and funds for fees for the use of protected areas

TpoWKCEW NPOTEaE WIDEE: SH0.3 STHNSHHM NOa W jue
- Bpai . MNaHpaHs Peamuzoeaxa
F%H lgwsa | 33 J.n'uhen.-ux rcf: E;i " rﬂ;ﬂa 3%?_:: o, (S CPEOCTEa VG CPEACTES VG o (T
reansE Byyema (quHapa) | Byysta | auHapa) HAKHSA raKnana
{OMHaps) {OMHapa)
0 1 2 3 4 5 L] 7 3
1. 2014 12 199545 05 51.467.000 25841243 504 13902 222 26. 222 510
2 215 X 244253 90 85,625,277 43655844 6366 I8 48 245230
3 2018 i} 2a4293 90 T3.9685.010 47125833 6372 224135 82 221,483
4 217 2 752 T2 62 156.97 418584802 6755 77350443 99,393,047
5. 2018 25 3752 T2 70.670.053 51682000 7313 21804, 752 1684 284 175
6. 218 i 72.336.930 S2H63667 69,19 250563.810 337.094.259
T 2020 3 87402 500 26185333 83,365 240.586.862 23R 87TV 5
8. A 3 64.832 726 58013800 840 204874 518 3073453 S484
9. 222 3 T7.614.288 &7204000 86,50 38152 570 190.880.255 80,00
10, 2023 ¥ 55.115.088 51570000 60 23d8me 232 803,483 6954
CEETA 700,385,829 526, 660.229 75200 1.715.548.764]  1.700.946.019 9913

3a 3awTtuheHa noagpyyja koja je npornacuo pag
Bbeorpag cuHaHcupake peanusauuvje rogulimx
nporpama ynpaerbakba 3alTuheHum nogpydjuma
BpLIM Ce Ha OCHOBY YroBopa O CydpuHaHcupawy
peanusaumje nporpama, Koju ce cknana wusmeny
papa Beorpaga (pagckor cekpetapujata 3a 3a-
LITUTY XXMBOTHE CpeanHe) 1 ynpasrbaya.
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['pag beorpag, Ha npegnor [Mpagckor cekpeTta-
pvjaTa 3a 3alWTUTy XNBOTHE CpeauHE je npornacuo
7 3awTuheHMx nogpydja U NOBEPUO MX Ha ynpas-
mwawe JM ,Cpbujawyme”, LLUymckom rasguHCTBY
.pbeorpag“ u3 beorpaga n T0 cy 3awTtuheHa
nogpydja: [pegeo wu3yseTHux ognuka ,Kocmaj*
(3.514,50 ha), Npeneo n3yseTHux oanuka ,Asana“
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(489,13 ha), CnomeHuk npupoge ,MwurbakoBauyka
wyma“ (84,720 ha), CnomeHuk npupoae ,bojunHcka
wyma“ (670,79 ha), CnomeHuk npupoge ,lyma
KowyTthwak® (265,26 ha) n 3awTtuheHo cTaHuwTe
S euBe Age Uurannmje® (21,25 ha). 3a peanusa-

uujy nnaHoBa ynpaBibaka HaBedeHuM 3awwTuhe-
HUM nogpyyvjuma [pag beorpag je wu3gBajao
cpenctea cBake roguHe u y nepuogy 2014-2023.
rogviHe, NMPOCEYHO roAMWLIHKE OHA CY M3HOCWIa OKO
84 munnoHa gnHapa.

Tabena 3 - [NnaHupaHu u peanu3oeaHu MpPOWKO8U Npema fpozpamuma yrnpassbarba 3awmuheHum
nodpydjuma 3a nepuod 2014-2023. eoduHe — cpedcmea yripasrbaya
Table 3 - Planned and realized costs according to protected areas management programs for the period
2014-2023. years — manager resources

Bpoj TpPOLLKOBM Nporpama ynpasrbarba 3aTuheHM nofapyyjuva (auHapa)
Pe,quM FoawHa 3aLLTARGHVIX MospLumHa MnaHnpaHa PeanunsosaHa YKynHo YKynHo
6poj noapyja (ha) cpencTea cpeacTea % (5/4) nnaHvpaHu peannsoBaHn % (8/7)
Ynpasrbaya Ynpaerbaya TPOLLKOBM TPOLLKOBM
0 1 2 3 4 5 6 7 8 9
1. 2014 12 199.545,96 22.737.512 38.473.656 169,21 88.106.734 93.537.409 106,16
2. 2015 26 244.293,90 40.249.510 53.357.736 132,57 146.514.957 146.288.810 99,85
3. 2016 26 244.293,90 33.422.667 37.588.300 112,46 144.611.812 167.009.716 115,49
4. 2017 28 327.529,72 31.329.594 41.193.329 131,48 170.867.008 182.570.985 106,85
5. 2018 28 327.529,72 25.729.071 23.134.046 89,91 188.003.876 239.080.224 127,17
6. 2019 32 332.657,92 38.816.341 29.563.050 76,16 375.037.090 418.920.975 111,70
7. 2020 33 332.659,92 23.402.905 19.201.479 82,05 340.692.267 315.264.990 92,54
8. 2021 34 342.764,74 49.009.122 32.435.726 66,18 408.716.366 367.522.779 89,92
9. 2022 34 342.764,74 54.855.652 96.956.996 176,75 450.622.517 355.041.234 78,79
10. 2023 36 359.075,94 76.932.737 107.436.553 139,65 499.547.076 421.709.996 84,42
cBera 396.485.111 479.340.869 120,90[ 2.812.719.704| 2.706.947.118 96,24

3a 3awTuheHa noapyyja Koja cy npornaiweHa
aKTOM jedMHULA NoKarnHMX camoyrnpasa W faTta Ha
ynpaerbarwa JIM ,Cpbujawyme” Huje 6uno cydu-
HaHcupawa of CTpaHe OyueTa jeauHWLE NoKarnHe
camoynpase, usyseB onwtuHe bocunerpag koja je
cyduHaHcrpana peanusauujy roguwbux nporpama
yrnpaBrbawa 3a ABa 3awTuheHa nogpydja koja je
ctaBuna nopj 3awTtuty (CnomeHuk npupoge ,LpHu
6op y MeTkoBcko] Maxanu“ n CnomMeHuK npupoae
,LipHn 60p y LipHowTmyn®).

[a 6u ce ocurypao ogp>xvBu pasBoj, HEONXOAHO
je 06e3beguTn N ogpxumB (CTanaH u AOBOSbaH) CU-
CTeM (PUHaHcUpawa, WTo uctudy Bacuh n JaHuuh
(2023), a wTo je noTBphHEHO 1 y OBOM paay.

MosHaTa ,cTonMua oapXMBOr pa3eoja“, ca cBoja
YeTMPU OCIOHLA: EKOJOLLKMM, EKOHOMCKMUM, COLU-
janHUM 1 KyNTYPHUM, HE MOXe Ja OrncTaHe un ga ce
,KOPUCTU®, YKONNKO HEMA MOTMNyHE paBHOTEXE W3-
mMefy HuX, a 3awTnTa Npupoae je AMpekTaH ocrno-
HaL, eKoroLKe U KynTypHe CBECTW jeaHOr OPYLUTBA,
©e3 umjer je pa3Boja M EKOHOMCKU OAPXKMB Hanpenak
(kojem Texunmo) y gaHallke BpeMe HeKOMMMeTaH,
opHocHo Hemoryh (KucuH, 2006).

SAKIbYYLIN / CONCLUSIONS

YnpaBrbawe 3awTuheHuMm nogpydjuma je
JenaTtHOCT O onwTer mHTepeca u 3a edumkacHo
yrnpaerbawe 3awTnheHM nogpydjem notpebHo je
00e36euTn goBorbaH 1 ctabunaH cucteMm uHaH-
cvpatsa.

ECOLOGICA, Vol. 31, No 115 (2024)

3a ogpXxumBo ynpasrbamwe 3awTuheHM nogpyy-
jem Ynpasrbaum mopajy ga nocenyjy ogroesapajyhe
CTPy4YHE, TEXHWYKE N OpraHu3aumnoHe KanauureTe.

MpeameTn HakHapa 3a Kopuwhewe 3awTuhe-
HWUX nogpydja Mopajy 6uTn NpeunsHo gedurHucaHw.

Cuctem yBohera onakwunua 3a 06Be3HMKe Hak-
Hada Moxe OUTU KOHTPanpOAYKTUBAH, LUTO MOXe
JoBecT [0 Tora fa YnpaBrbad He MOXe umaTu
cTtabunHe n ctanHe duHaHcuje 3a UHaHCUpame
3awTuheHnx nogpyuja.

BawTtuheHa noapyyja nokanHor 3Havaja Mopajy
umMaTu UCTU TpeTMaH Kao M 3awTuheHa nogpydja oa
HauUWOHanHor U pervoHanHor 3Havaja u carnacHo
TOMe jeQuHULE NoKanHUX camoynpasa Mopajy u3a-
BajaTW Ha rogullkbeM HUBOY CpeacTBa 3a 3allTu-
heHa nogpydyja koja cy npornacvnu.
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Abstract: The issue of energy seems more relevant than ever. A systematic review of the literature and available
sources was undertaken in order to find an answer to the research question: "What is the current state of the energy
system in Serbia and what the perspective is?" The aspiration of the authors is a comprehensive (as far as possible)
review of the Serbian energy system through its important parts. Serbia, like the rest of the world, faces giant
challenges in the energy field: the use of fossil fuels, the slow development of renewables, and low-emission fuels.
Steady growth in consumption and demands. This research is study about complex energy system issues and its
potential new directions for the future in Serbia, with comparative analyses of region: Croatia and Bulgaria. Research
shows that Serbia has progress and innovative solutions, as well as natural potential, but also that it stumbles on
outdated technologies.

Keywords: fossil fuels, renewables, electricity, carbon capture, decarbonization.

Sazetak: Pitanje energije izgleda aktuelnije nego ikad. Obavljen je sistematski pregled literature i dostupnih izvora
u cilju pronalazenja odgovora na istrazivacko pitanje: ,Kakvo je trenutno stanje energetskog sistema u Srbiji i kakva
je perspektiva?“ Teznja autora je sveobuhvatan (koliko je to moguce) pregled energetskog sistema Srbije kroz
njegove bitne delove. Srbija se, kao i ostatak sveta, suo€ava s ogromnim izazovima u oblasti energetike: koriS¢enje
fosilnih goriva, spor razvoj obnovljivih izvora energije i goriva s niskim emisijama, stalan rast potrosnje i potraznje.
Ovo istrazivanje je studija o slozenim pitanjima energetskog sistema i njegovim potencijalnim novim pravcima
razvoja u Srbiji, uz uporedne analize regiona: Hrvatske i Bugarske. Istrazivanja pokazuju da Srbija ima mogucnosti
za napredak i inovativna reSenja, kao i prirodni potencijal, ali i da posrce zbog zastarele tehnologije.
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INTRODUCTION (Radoniji¢, 2023). Arsi¢ and Vucini¢ (2022) point out
that the elimination of unsustainable treatment
becomes a necessity, which is in line with the
European Green Deal that proposed Europe as an
energy-neutral continent by 2050. In February 2024,
the European Commission (EC) presented its
assessment for the climate goals of the EU until
2040.

Renewable energy sources (RES) represent the
main support of energy independence in the future
of Serbia. Serbia has good RES potential: hydro-
power, wind energy, geothermal energy, biomass
energy, solar energy. Climate change and energy
crises were the main reasons for seeking new
approaches in solving problems in the field of energy
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The European Commission recommended a
reduction of net greenhouse gas emissions in the
EU by 90% by 2040 compared to 1990 (EC, 2024).
In order to achieve this, EU countries as well as
other European countries are investing efforts in the
field of green resources. It is a fact that the energy
sector plays a key role on Serbia's path to EU
accession, serving as a link between economic
development, sustainability and compliance with EU
standards, which is essential for the broader goals
of integration and regional stability (Brki¢, 2023).
Serbia has the comprehensive new legal framework
from 2021 directed to the energy sector. Reducing
negative energy trends implies an unambiguous
process of energy transition (ET). The transform-
ation of the existing energy system is accompanied
by: an increase in the share of RES, an increase in
energy efficiency, as well as a decrease in energy
consumption. The implementation of ET is not only
an energy-economic issue, but also has other
implications: social, ecological, psychological and
existential (Boskovi¢ et al., 2023). The use of renew-
able energy sources can also be a source of harmful
effects on the environment. This significantly slows
down the development and implementation of RES-
related projects. The causes of obstacles in devel-
opment and use can be: lack of political support, low
income and expensive investments, conflict of
interests, tax policy, complex knowledge for the
application of technologies. The experts assert that
safety is of utmost importance in the research
phase. The administrative approach is present in
decision-making, while adoption of a project often
depends on political reasons. In the implementation
of the adopted project, the infrastructure has the
greatest impact on the usage of resources (Strbac
et al, 2023). The diverse and numerous obstacles
should certainly not be excluded from consideration
of RES application in order for the system in Serbia
to become an optimal energy system.

1. MATERIALS AND METHODS

The starting point is the analytical method
through the IEA database, the IRENA database,
which is further developed by additional collection
and systematization into the author's research with
the use of other official and relevant data (state data,
the World Bank database, etc.). The paper exam-
ines the situation related to absorbing, using and
storing carbon, with the aim of decarbonisation. A
comparative analysis of electricity production from
RES: wind energy, hydropower, solar energy and
biofuels was also considered. The aim of the work
also included the positioning of the results of the
development points of the energy system of Serbia,
as well as the discovery of its weak points in the
global and regional frameworks. Through this study,
a comparative analysis of electricity production from
different energy sources in Serbia with the countries
of the Western Balkan region: Croatia and Bulgaria
was carried out (table 1 and table 2).

2. RESEARCH AND DISCUSSION
2.1. Total electricity production

The electricity sector of Serbia, which is
particularly important for the entire economy and
society, is one of the biggest polluters of the
environment, as electricity production is mainly
based on fossil fuels (mainly domestic lignite, gas,
and oil) (Jovanovi¢ et al.,, 2023a). The total
production of electricity in Serbia is growing from
year to year. A well-known problem with electricity
production is that the production is based on coal.
By recent data, 62,29% of total production is from
coal, but it is on downward trend. Hydropower and
wind energy have a constantly growing share in the
energy mix of Serbia. The capacities of solar energy
as RES stagnate.

Table 1. Electricity production in Serbia with trend in GWh

Type of source 2019 2020 2021 Trend
Total production 37600 37956 38235 +1.6%
Coal 25658 26494 23820 -7.1%
Hydropower 10198 9748 11984 +17.5%
Wind 898 975 1084 +17.1%
Solar PV 13 13 13 /
Biofuels 138 192 247 +44.1%

Source: Author's research based on IEA database

Table 1 shows the IEA's energy data survey for
electricity generation. Total electricity production

292

growth in Serbia in the period 2019-2021 by 1.6%
and shows increased demands.
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As the Table 2 shows, Serbia has the lowest
trend growth in total energy production. Croatia has

the highest percentage increase in the observed
period.

Table 2. Total electricity production in selected countries in GWh with trend

Country 2019 2020 2021 Trend
Serbia 37600 37956 38235 +1.6%
Croatia 12760 13385 15210 +16.1%
Bulgaria 44276 40754 47568 +7.4%

Source: Author's research based on IEA database

2.2. Coal-based electricity production

Table 3 shows the progress of selected countries
in reducing electricity generation from coal. Coal-

Table 3. Coal-based electricity production

based electricity production in Serbia is in decline.
Croatia has achieved a significant reduction, while
Bulgaria has only a trace of progress.

in selected countries in GWh with trend

Country 2019 2020 2021 Trend
Serbia 25658 26494 23820 -7.1%
Croatia 1639 1215 1456 -11.1%
Bulgaria 17224 13532 17085 -0.8%

Source: Author's research based on IEA database

2.3. RES electricity production

The focus on renewable energy utilization is
growing sharper, due to its sustainability and contr-
ibution to greenhouse gas emissions reduction. But
the highly stochastic, specific availability of hydro,

solar or wind energy, given their variability and the
issue of supply certainty, makes this issue more
intricate (Stevovi¢, 2021). It is possible to reduce the
share of coal in the production of electricity, by
energy transition and wider application of RES.

Table 4. Total RES in selected countries in GWh with trend

Country 2019 2020 2021 Trend
Serbia 24635 24607 26344 +6.4%
Croatia 8347 8551 10528 +20.7%
Bulgaria 7485 7466 10308 +27.3%

Source: Author's research based on IRENA database

According to the authors’ research, based on
data from the IRENA Report (2023), in period 2019-
2021 Bulgaria has the highest growth trend in RES,
followed by Croatia, while Serbia, although it has the
largest amount of energy compared to the selected
countries, has the lowest growth trend.

2.4. Wind energy

wind energy is a valuable potential with an
increasing share which does not require additional
consumption of conventional fuels. In Serbia there
are suitable locations for the construction of wind
generators. Now in Serbia operate 9 wind farms with
a total of 158 wind generators, primarily in the plains

of Vojvodina. Four wind farms are under constr-
uction and 23 are planned. The use of wind
generators is accompanied by certain negative
effects. These effects can be division into those that
arise during their production, normal operation,
possible system failures as well as at end-of-life
disposal. Does not exist direct emission of toxic
substances in progress normal operation, but still
there is an impact on life environment during the
operation of the converter: noise, infrasound,
reflection, shadows, landscape impact, effect to
birds, effects to fauna, occupying space, end-of-life
disposal (Jovanovi¢, Baros, 2023). In addition to the
negative effects, the use of wind energy requires
large investments.
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Table 5. Wind energy in selected countries in GWh with trend

Country 2019 2020 2021 Trend
Serbia 898 975 1084 +17.1%
Croatia 1467 1721 2062 +28.8%

Bulgaria 1317 1477 1434 +8.1%

Source: Author's research based on IRENA database

Largest amount of wind energy in GWh has
Croatia, with 2062 in 2021, Serbia shows weakest
result (1084), but the trend is weak in Bulgaria.
Serbia and Croatia show larger growth by 2021,
than in Bulgaria.

2.5. Biofuels

Bioenergy represents the largest renewable
source of energy, based on several feedstock types.
Mostly exploited feedstock includes residues from

forestry (fuel wood, wood chips, sawdust), crops
cultivated specifically for the purpose of energy
production, wastes and agricultural residues (Pusi¢
et al,, 2024). In the Republic of Serbia, there are
conditions for the production of biofuels - bioethanol
and biodiesel. Biodiesel is suitable alternative for
petroleum diesel, and raw materials for bioethanol
production include: cereals, millet, potatoes, sugar
beet molasses and maize.

Table 6. Biofuels energy in selected countries in GWh with trend

Country 2019 2020 2021 Trend
Serbia 138 192 247 +44.1%
Croatia 878 978 1099 +20.1%
Bulgaria 1776 1697 2588 +31.3%

Source: Author's research based on IEA database

The use of biofuels shows the largest growth in
the share of total electricity production in the
observed period. According to research in Table 6 -
Serbia has the highest growth trend in the use of
biofuels in the observed period of the selected
countries, but the lowest number in the amount of
energy produced. Bulgaria produces the largest
amount of energy from biofuels, while Croatia is in
the middle in terms of production volume, and
showed the smallest growth trend.

2.6. Hydropower

Serbia has 16 hydropower plants with 51 units,
which accounts for almost 38.4% of total power
potential of Electric power industry of Serbia.
Electricity is generated in Djerdap HPPs Branch,
Kladovo, and Drinsko-Limske HPPs Branch, and
Bajina Basta. The extraordinary potential of ren-
ewable water energy is also represented by small
hydropower plants that can be installed on water-
courses and become “privileged” energy producers.

Table 7. Hydropower energy in selected countries in GWh with trend

Country 2019 2020 2021 Trend
Serbia 10198 9748 11984 +17.5%
Croatia 5932 5810 7228 +17.9%
Bulgaria 3382 3320 5067 +33.2%

Source: Author's research based on IEA database

Data in Table 7. Shows growing trend in hydro-
power production in Bulgaria, while in terms of the
amount of energy produced, Serbia has the highest
value. The trends in Serbia and Croatia are similar
(about 17%).

2.7. Solar energy

Serbia is a rich country in global radiation energy
that can be used for renewable solar energy

sources: north-west and south-east Serbia have
great potential. Solar energy is an immediately
usable, clean, and renewable ecological resource,
which is a great advantage over fossil fuels.
Therefore, more and more work is being done on
systems that convert solar energy into electricity,
both for small-scale domestic and large commercial
fields of solar panels so as to make a great
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contribution to the stability of the operation of public
power grids (Arsi¢ et al., 2023). According to
research data, this solar energy has a relatively low

share in the total electricity production in Serbia.
Thus, there is no official capacity improvement in the
observed period, but efforts are being made.

Table 8. Solar power energy in selected countries in GWh with trend

Country 2019 2020 2021 Trend
Serbia 13 13 13 /
Croatia 83 95 148 +41.9%
Bulgaria 1417 1468 1466 +3.3%

Source: Author's research based on IEA database

According to the data from Table 8, the study of
observed countries, Serbia, although it has great
potential, does not show any progress. Croatia
achieves the greatest progress in trend in solar
energy use of total electricity production, while
Bulgaria receives the greatest total energy from
solar energy.

The pursuit of sustainable development has
taken centre stage on the global agenda. One of the
most promising avenues in this endeavour is the
continuous advancement of renewable energy
technologies (Ostergard et al., 2023). The trend of
total electricity consumption in Serbia is slightly
increasing. Coal-based electricity production is
decreasing, but significantly less than in Croatia.
Total RES is also in progress in Serbia. The res-
earch data that are not encouraging and the some
author's views regarding the barriers in the impl-
ementation and participation of renewable energy
sources in the electricity production system are
certainly worrying. Compared to developed countr-
ies, Serbia has a weak dynamic of RES devel-
opment, but it has significant natural potentials.
Serbia has established new legislation in the field of
energy. Energy Act (2021), Act on the Use of
Renewable Energy Sources (2021), Law on the Use
of Renewable Energy Sources (2021). The Law on
the Use of Renewable Energy Sources represents
the foundation for investment in construction solar
power plants and wind farms. More and more
industrial consumers opt for the construction of solar
systems power plant for own purposes (with return
on investment within 5-7 years). Serbian Ministry of
Agriculture, Forestry and Water Management offers
grants for the acquisition and installation of new
equipment with the intension to to use renewable
energy sources and improve energy efficiency.

CONCLUSION

Serbia's energy system is the backbone of the
economy, but also the source of progress in green
development. Serbia has a significant energy
potential of most renewable energy sources.

However, this potential is poorly utilized due to the
dominance of outdated technologies, especially in
the energy sector. Energy transition and
decarbonisation in Europe can serve as models for
all countries of the Western Balkans. The use of
renewable energy sources in total energy production
is constantly increasing in Serbia, mainly due to
hydroelectric power plants and the use of biomass,
in the form of pellets. Green technologies are within
reach, but development is stuck in certain parts of
the energy system (construction of solar power
plants and biogas plants, production of biodiesel).
Nevertheless, certain efforts are being made
(construction of the first wind farms), which inspires
hope for the imminent progress of the energy
transition in Serbia.
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Abstract: The majority of Global issues are more or less connected to water, since it has a crucial role for various aspects
of life and the environment. In spite of being practiced by many centuries across the Globe, the consideration of agroforestry
benefits in comparison to intensive agriculture is increasing, especially from the local level perspective due to different
natural features, climate patterns, legal and policy framework, etc. Link between agroforestry ecosystem services and
contemporary water management is documented in literature within different concepts, namely Natural Water Retention
Measures, Ecosystem-based disaster risk reduction, Ecosystem-based adaptation, Green Infrastructure, Nature-based
solutions. Regardless various definitions of these concepts, the common ground are services provided by ecosystems and
their benefits for humanity and biodiversity. In this study, contribution of the proposed nexus to tackle global issues is
underlined and natural water retention measures within agroforestry ecosystem services benefits are presented from the
Integrated Water Management Perspective.

Keywords: integrated water resources management, agroforestry ecosystem services, nexus, global issues.

Sazetak: Vecina uzroka globalnih izazova je povezana manje viSe sa vodom koja igra vaznu ulogu za razli¢ite oblike Zivota
i Zivotnu sredinu. Uprkos primeni agroSumarstva Sirom sveta tokom vekova, sagledavanje njegovih prednosti u odnosu na
intenzivnu poljoprivrednu proizvodnju dobija na znacaju, naroCito na lokalnom nivou zbog raznovrsnosti prirodnih
karakteristika, klimatskih uslova, strateSkih smernica, zakonodavnog okvira i drugo. Povezanost usluga agroSumskih
ekosistema i savremenog upravljanja vodama je dostupna u literaturi u okviru razli¢itih pojmova kao $to su mere za
povecanje kapaciteta za zadrzavanje vode, smanjenje rizika od katastrofa zasnovano na ekosistemima, adaptacija
zasnovana na ekosistemima, zelena infrastruktura, reSenja zasnovana na prirodi. Bez obzira na razli€ite definicije koje se
koriste za ove pojmove, zajednicki imenitelj su usluge ekosistema i njihove dobrobiti za ljudsku zajednicu i biodiverzitet. U
radu je dat prikaz doprinosa predloZenog neksusa u reSavanju globalnih izazova, a predstavljene su i mere zastite vodenih
resursa u okviru prednosti ekosistemskih usluga agroSumarstva iz perspektive integrisanog upravljanja vodama.

Klju€ne reci: integrisano upravljanje vodnim resursima, ekosistemske usluge agroSumarstva, neksus, globalni izazovi.
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INTRODUCTION

Global issues generated by pressures on nat-
ural resources are difficult to understand and addr-
ess properly from narrow sectoral perspectives due
to competition among different users and land use
practices and contains with respect to resource ava-
ilability. Based on current body of knowledge and
available information, nexus approach is receiving
great attention in recent decades as a concept that
contributes to solution of global issues. According to
Merriam-Webster web site, the word nexus comes
from nectere, a Latin verb meaning "to bind “, it is all
about connections and was a word of the day on
February 7th, 2017 (www.merriam-webster.com).
Based on Food and Agriculture Organization of the
United Nations (FAQO) there is increasing compet-
ition for resources between various sectors (agri-
culture, water, forestry, energy, mining, environm-
ent, transport, spatial planning, etc.) and demand
growth has unpredictable impacts for livelihoods and
the environment (FAO, 2011).

The Water-Energy-Food Nexus is a suitable
concept that addresses complex interrelated nature
of global resources system and presents conceptual
approach for improved understanding and syst-
ematic analyses of the interactions between the
natural environment and human activities in achi-
evement of different social, economic and envir-
onmental goals. It includes activities towards a more
coordinated management and use of natural reso-
urces across sectors and scales to manage trade-
offs, create synergies and allow more integrated and
cost-effective planning, decision-making, implem-
entation, monitoring and evaluation (FAO, 2014).
The United Nations Economic Commission for
Europe (UNECE) report describes the assessment
of Water-Food-Energy-Ecosystem Nexus in a trans-
boundary river basin (UNECE, 2015) and underlined
that “nexus approach” to manage interlinked reso-
urces has emerged as a concept for improved water,
energy and food security by increasing efficiency,
reducing trade-offs, building synergies and impr-
oving governance, while protecting ecosystems.
Among the others challenges to decrease the risks
for natural resources is establishment of multi-
sectoral interlinkages to achieve Sustainable
Development Goals (SDGs) and Sendai Framework
for Disaster risk reduction targets according to
position paper on Water, Energy, Food, and
Ecosystem (WEFE) Nexus and SDGs (Carmona-
Moreno et al., 2019), can be addressed by nexus
concept if collaboration is proper.

Because water is so important to so many facets
of life and the environment, most global challenges
are somehow related to it. Water supply for various
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users with an adequate amount of water that satisf-
ies quality standards is the most important topic in
modern water management, which encompasses
many criteria based on aiming for economic dev-
elopment, social equity, and environmental susta-
inability. A cross-sectoral strategy known as "integr-
ated water resources management" (IWRM) enco-
urages the coordinated development and manag-
ement of water, land, and related resources in order
to maximize economic and social welfare fairly while
maintaining the sustainability of essential ecosyst-
ems (Katusiime and Schutt, 2020). Natural Water
Retention Measures (NWRM), as the multi-
functional approach, have the potential to provide
multiple benefits from the perspectives of susta-
inable water management and IWRM. These ben-
efits could include reduction of flood risk, manag-
ement of erosion, improvement of water quality,
recharge of groundwater, etc. (Mati¢ and Simic,
2017).

On the other hand, over the past twenty years,
agroforestry (AF) has garnered significant interest
as a land-use strategy capable of offering an array
of ecosystem services (ESS) (Jose and Udawatta,
2021). The benefits of AF for soil, water, and
biodiversity have been assessed in a number of
recent research (van Noordwijk, 2021; Castle et al.,
2022; Udawatta and Gantzer, 2022; Janzen et al.,
2024). In this study, we present Contemporary water
management (NWRM & IWRM) and AF ESS nexus.
By exploring the potential of both components in
nexus to offer multifunctional benefits, we underline
the contribution of the proposed nexus in addressing
various global challenges. This approach not only
enhances our understanding of the complex
interactions between resources but also highlights
their vital role in achieving Sustainable Development
Goals (SDGs).

1. MATERIALS AND METHODS

The methodological framework of this research
is based on a literature review and synthesis of
existing studies that examine the benefits of agro-
forestry ESS and their alignment with IWRM and
NWRM. The review includes an analysis of peer-
reviewed articles, reports from international organiz-
ations such as the Food and Agriculture Organizat-
ion (FAO) and the United Nations Economic Comm-
ission for Europe (UNECE), and other relevant
sources that discuss the implementation and impact
of these approaches. The subject of this paper was
to explore the role of agroforestry and water man-
agement nexus in addressing global challenges,
particularly in the context of sustainable developm-
ent and the achievement of Sustainable Developm-
ent Goals (SDGSs).
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2. RESULTS AND DISCUSSION

2.1. Contemporary water management from the
nexus perspective

The three water management phases are
abundance, exploitation and sustainable developm-
ent (Dimki¢ et al. 2008). Water management
paradigm change is generated by the number of
issues that can be addressed by adaptive and
integrated water management to enable flexibility
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given the high level of uncertainty with respect to
floods, droughts, rainfall frequency and intensity,
etc. (Wostl-Pahl et.al., 2008). Integrated water res-
ources management (IWRM) concept (Figure 1)
integrates a large number of processes and their
components such as the hydrological cycle, natural
characteristics of the basin, environmental susta-
inability, economic development, institutional and
legal framework (Mayfield et al., 2004).

External Impacts

B Global Climate
Changes

Climate

B Water transfer
between
watersheds

Farming
Forestry

Recioation

F Movement of
people and
human activity

B Atmospheric
pollution

Economics, social interactions
and institutions

Figure 1 - Conceptual IWRM integration diagram. Source: Mayfield et al., 2004

Climate and land use changes generate imm-
ense and complex issues and challenges to sust-
ainable water management around the globe and as
a plan of action for people, planet, and prosperity the
17 Sustainable Development Goals (SDGs) are
defined by UN Agenda 2030 (Mati¢ and Karleusa,
2020). In comprehensively study conducted by Liu
et al. (2018) on selected nexus approaches and their
direct relationship to SDGs-sustainable developm-
ent goals, SDG 6 contribution to the majority of
twenty elaborated nexus approaches e.g., Water-
Food-Energy-Climate, Food-Energy-Water, Water-
Energy-people, Food-Water, Food-Energy-Water-
Health was clear identified. According to mentioned
authors, the nexus approaches highlighted the need
for and potential benefits of taking a broad, multi-
sector, multi-scale and multi-regional perspective to
solve global challenges (environmental, economic,
social), such as those related to the SDGs. The
centrality of water resources to sustainable devel-
opment based on the crucial role of water for surv-
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ival of people and planet is recognized in the UN
Agenda 2030 (UNEP and SDGs-SDG6) due to its
vital role for other aspects including health, educ-
ation and poverty, among the others. Ecosystem
services (ESS) benefits are directly or indirectly
water management related in contribution to resp-
onses on global issues.

2.2. Agroforestry (AF) ecosystem services (ESS)
contribution in addressing global challenges

Regardless the definitions, ecosystem services
(ESS) are integral part of different concepts that
highlight their mutual benefits for humans and env-
ironment. It is well-known that the majority of
landscapes are managed to enhance the supply of
a specific provisioning ESS, such as food in agri-
culture or timber in forestry, because provisioning
services are directly derived from nature. In agro-
forestry, provisioning ESS that have drawn a lot of
interest include food, fibre, fuel-wood, and biomass
(Raj et al., 2019).
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The advantages of controlling ecosystem proc-
esses are known as regulating ESS. Kuyah et al.
(2017) reviewed seven regulating ESS for which
research in temperate regions have shown evidence
that introduction of agroforestry practices on crop or
pasture land can provide significant benefits. These
include the following: pollination, wind, water, and
carbon sequestration; improving soil fertility; prev-
enting soil erosion; and controlling pests. The clim-
ate and the elements of agroforestry have a sign-
ificant impact on the availability of regulating ESS
(Kuyah et al., 2017).

Supporting ESS are essential for maintaining
the conditions for life, since the interlinked ecological
processes depend on these support services (Khan,
2020). Essential ecosystem functions like nitrogen
cycling, soil formation, biodiversity maintenance,
carbon sequestration, and others are aided by AF
supporting services (Hemel et al., 2024). Cultural
ESS provide intangible benefits - from spiritual ties
to the appreciation of art. Since they are often eth-
ereal, they are rarely measured precisely (Falkowski

and Diemont, 2021). The following cultural ESS are
offered by AF: educational, artistic, spiritual, and
recreational (Kuyah et al. 2017).

In this study, we gave conceptual illustration of
AF ESS, divided into four major groups mentioned
above: provisioning, regulating, supporting, and
cultural (Figure 2). Dhiman et al. (2024) identified
agroforestry as a hub or intersection of connections
for all Sustainable Development Goals related to
rural and peri-urban areas. According to a report by
Agroforestry Network member organizations, agro-
forestry can help achieve nine out of the seventeen
Sustainable Development Goals (SDGSs). Its pot-
ential to reduce poverty and hunger is greatest for
SDGs 1 and 2, as well as for climate action (SDG
13) and life on land (SDG 15). Furthermore, the
study demonstrates how agroforestry can support
other objectives by advancing health (SDG 3) and
gender equality (SDG 5), as well as by expanding
access to clean water (SDG 6), sustainable energy
sources (SDG 7), and ethical agriculture practices
(SDG 12) (Network, 2018).

| QA R

| NEXUS !

ESS multifunctional benefits

& SDGs

Figure 2 - Contemporary water management and AF ESS nexus can effectively deliver diverse ecosystem
services while aligning with the majority of SDGs priorities (prepared by authors)
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Agroforestry synergy with Natural Water
Retention Measures (NWRM) and Integrated Water
Resource Management (IWRM), create a nexus that
enhances water security, mitigates climate impacts,
and promotes sustainable land management. In that
way, mentioned nexus effectively deliver diverse
ecosystem services while aligning with the majority
of SDGs priorities (Figure 2).

2.3. NWRM role in contemporary water AF ESS
benefits nexus approach

The main focus of applying NWRM is to
enhance the retention capacity of aquifers, soil, and

aquatic and water-dependent ecosystems, support
green infrastructure, improve the quantitative status
of water bodies, reduce the vulnerability to floods
and droughts and restore the natural functioning of
ecosystems and the services they provide (EU
DGENV, 2016).The function and significance of the
river basin retention capacity for water regime and
water management are many fold and the under-
standing of basin retention opportunities gets more
and more important in contemporary water man-
agement due to its favourable contributions to sust-
ainable development and integrated water resourc-
es management goals achievement (Mati¢, 2019).

AF&NWRM BENEFITS AND SELECTED ESS

Multifunctional benefits (environmental, social

and economic )

Integrated solutions to many of the challenges
human society is facing and help build

resilience

Potential to reduce environmental hazards
and contribute to climate change adaptation

Contribute to
NWRM .
implementation Contribute to SDGs

Reduce runoff

" & & > " " " > o0

etc.

Cooperation among the sectors
Implementation at the local level
Landscape specific due to natural features

Significant for other nexuses
Soil and water conservation

IWRM

&
Environmental and
flood risk management
objectives synergy

Reduce erosion and/or sediment delivery
Mitigate water-related natural hazards

Figure 3 - Contemporary water management and AF ESS nexus recapitulation (prepared by authors)

Implementation of the NWRM at the trans-
boundary level (Danube River Basin, Tisza River
Basin) supports environmental and flood risk man-
agement objectives synergy and integrated river
basin management (Mati¢ and Karleusa, 2020) from
the local perspective to address global challenges.
With reference to AF ESS and IWRM nexus NWRM
benefits (Figure 3) are well documented in NWRM
catalogue of measures (http://nwrm.eu/measures-
catalogue) and identified 13 and 14 measures, agri-
culture and forestry, whose selection and mixture for
implementation based on local natural features and
hydrologic regime, will very likely provide a subst-
antial contribution to tackle global challenges.

Agroforestry can significantly contribute to the
implementation of NWRM through various mech-
anisms that enhance the landscape's natural ability

ECOLOGICA, Vol. 31, No 115 (2024)

to manage water. Namely, agroforestry is an effect-
ive strategy for providing clean water by reducing
pollution from excess fertilizers in conventional
agricultural systems (Pavlidis and Tsihrintzis 2018).
Riparian buffers with trees in agroforestry systems
slow down runoff, promoting sediment deposition
and nutrient retention, which helps reduce gro-
undwater pollution (Jose, 2009). Deep-rooted trees
in agroforestry improve groundwater quality by abs-
orbing nutrients that have leached beyond the crop
rooting zone (Kumar et al., 2020). Also, a number of
studies demonstrated that AF contributes to climate
change mitigation by sequestering carbon in trees
and soil (Abbas et al., 2017; Lorenz and Lal, 2014;).
Thus, through multiple synergistic mechanisms,
agroforestry plays a crucial role in augmenting the
natural capacity of landscapes to effectively manage
and retain water.
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CONCLUSION

There is increasing interest among scientists
and practitioners in nexus concept to simultaneously
examine interactions among multiple sectors since
well implemented nexus approaches have the
potential to reduce negative surprises and promote
integrated planning, management and governance.
Although ESS concept is highlighted in various
conventions, river basin management plans, dis-
aster rick reduction framework, UN agencies reports
and resolutions, deliberation on different definitions
or sectorial terminology by ignoring essence very
likely will decrease their acceptance by practitioners,
despite of fact that measures based on improved
ESS have been applied for centuries. To avoid
misuse and abuse any concept based on ESS
should not be advocated as an innovative new
approach that provide solution for all problems.
Proposed nexus constituents (IWRM and AF ESS)
contribution of in tackling global challenges is doc-
umented in literature and supports more complex
nexuses due to water and food significance for
human society. Although the number of nexus
constituents and respectively studies have incre-
ased, the evidence-based benefits that are quant-
ified at the local level are scarce, accompanied with
lack of the framework methodology for constituents
'selection and weight to assess priorities and appl-
icability to generate well well-adjusted sectoral syn-
ergies and decision-making process with respect to
natural resources management. There is a rationale
to weight constituents and downscale complex
nexus, like Water-Food-Energy-Ecosystem Nexus,
prior to detailed assessment and conclusions. More
research that generate quantification of the nexus
from the natural features, hydrological regime and
stakeholders and sectoral perspective will illuminate
the real SDGs targets at the local level.
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MuHucTapcTBOM 3alUTUTE XMBOTHE cpeauHe, LLiBeackom areHumjom 3a mefyHapoaHu pa3soj 1 capagwy (SIDA) n
EBponckom uHBecTMumoHom Gankom (EIB), LBajuapckom ambacagom, a nog MokpoBuTerbcTBoMm [lporpama
YjeonweHnx Haumja 3a pas3soj (UNDP). PeanusoBaH je og cTpaHe JaBHO BogonpuBpegHo npeaysehe (JBIT)
,CpbujaBoae”, JaBHo npeaysehe 3a razgoBawse wymama (JIM) ,Cpbujawyme” kao Bogehmx napTHepa Ha NpojekTy,
Ha kome cy ydyectBoBanu Lymapckn dakynteT — YHuBepsuteta y beorpagy v EBponcku nokpeta y Cpbujn —
JleckoBau. Takohe y pagy cy OaTa M MHOBaTMBHa pellera Koja cy ce cnposoguna y okeupy [lpojekta, Ha
nowyMrbaBaky Ha AerpagmpaHum 1 eposunjom yrpoXXeHUM CTaHULITUMa Y CnMBOBMMA peka JabnaHuue, BnacuHe
n MNunkse, anv 1 NpyKasaHu pasnMunMTy HauMHK n3Boherwa pagoBa Ha He3n wyma. Pag obpahyje n Temy ogpxmeor
pervnoHanHor passoja Cpbuje, jep cy NpojekTHU unrbeBm 61nm ycMepeHnu ka Teputopujama JabnaHuykor, MNumnHsckor
n MNupoTckor okpyra. Y pagy ce nocebHo obpahyje Aeo Koju ce 0QHOCK Ha efyKaLuujy MNagux jep cy Kpo3s npojekat
ofpxaHa bpojHa npepaBara 3a Buwwe og 400 mnagux u3 18 wkona ¢ Jyra Cpbuje n 3aBpluHa KoHdepeHumja y
MpuBpegHoj komopu Cpbuje y JleckoBuy, WTO je Ao4ATHO NOOYOUNO MHTPECOBaHE Magux JbyAu 3a XMBOTHY
CpeavHy.

KrbyuHe peum: 3eneHa arHega y Cpbuju, nowymrbaBare, Hera Llyma, 3allTUTa XUBOTHE CPeavHe, OApXMBU
pasBoj.
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Abstract: The aim of this work is to show, on the example of good practice, the way of using green climate funds within
the project "EU for the Green Agenda in Serbia" - Challenge for innovative solutions in the field of restoration of forest
ecosystems and reforestation. The paper will also analyze the international, intersectoral, intrasectoral and institutional
cooperation during the development and realization of the project and give a recommendation for its improvement. The
"Green Blue Serbia" project was launched with the support of the European Union and in partnership with the Ministry of
Environmental Protection, the Swedish Agency for International Development and Cooperation (SIDA) and the European
Investment Bank (EIB), the Swiss Embassy, and under the sponsorship of UNDP. It was implemented by SVE Srbijavoda”,
SE SrbijaSuma" as leading partners in the project, in which the Faculty of Forestry - University of Belgrade and the
European Movement in Serbia - Leskovac participated. The paper also presents innovative solutions which were
implemented as part of the Project on reforestation of degraded and erosion-endangered habitats in the Jablanica, Vlasina
and P¢inja river basins, as well as different ways of carrying out works on forest care. The paper also deals with the topic
of sustainable regional development of Serbia, because the project goals were aimed at the territories of Jablanica, P¢inja
and Pirot districts. The paper specifically deals with the part related to the education of young people, because through the
project, numerous performances were held for more than 400 young people from 18 schools from the South of Serbia and
the final conference at the Chamber of Commerce of Serbia in Leskovac, which additionally aroused the interest of young

people for the environment. .

Key words: green economy in Serbia, afforestation, forest care, environmental protection, sustainable development.

YBO[I / INTRODUCTION

Penybnuka Cpbuje ce Hanasu y npouecy npu-
cTynawa EBponckoj yHuju, a eBponcke uHTerpauuje
M YNaHCTBO Y H0j CY HaUUWOHANHW MWHTEpPEC W
cTpaTeLlko onpeferbewe. JegaH oa Hajsehux msa-
30Ba Ha TOM NyTY BE3aH je 3a NoCcTM3are HanpeTka
y cnpoBofewy NMNornaema 27. 0 XXMBOTHOj CpeayuHU,
oaHocHo Knactepa 4. lNpegycnoB 3a To je gocne-
OHo cnpoBohene [eknapauuje ns Cocuje o 3ene-
HOj areHau 3a 3anagHu barnkaH, ogHocHo nparteher
AkuuoHor nnaHa (2021-2030). CywTrHCKM nckopak
y TOM cmucny npeactasibahe ucnywene obasese
Ha nnadHy s3awTuTe npupode v GuoamsepsuTeTa,
OAPXUBOM MNMaHMpawy W rasgoBawy LWymama, a
nocebHO OOpPXMBOM MOLYMIbaBky C akUEHTOM Y
KOHKPETHOM Cryyajy Ha npOTUBEPO3NOHO MOLUYM-
IbaBawe nogpydja y PervoHy jyxHe n UCTouvHe
Cpbuije.

Y3 nogpLuky EBponcke yHuje n y napTHEpPCTBY C
MuHUCTaApCTBOM  3alUTUTE >KUMBOTHE CpeauHe,
Lseackom areHuumjom 3a MehyHapogHu pasBoj U
capagwy (SIDA) u EsponckoM WHBECTULMOHOM
6aHkom (EIB), Mporpam YjeouweHux Hauuvja 3a
pa3soj (UNDP) je ynytuo jaBHu nosms: ,M3a3oB 3a
nHoBaTMBHa pellerwa: llyme un 3eneHa uHdpa-
CTPYKTYypa 3a yHanpehere NnpupoaHuX BpeAHOCTU U
OTMNOPHOCTU Ha KNMMaTCKe NpoMeHe".

MosuB je umao 3a uwrb ga ,..NnOAPXU Cnpo-
Bohewe MHOBATMBHUX uaeja koje he gonpuHeTn
yHanpehewy 3eneHe MHPPacTpykType U LyMOBU-
TOCTM Yy Uurby oOHOBE M O4YyBara ekocucTema M
€eKOCUCTEMCKUX Ycriyra u javara OTMOPHOCTU Ha
npupoaHe katacTpode U EeKCTPeMHEe BpEMEHCKe
NpunuKe usasBaHe MpoMeHama KNMMe Ha Tepu-
TOpWju KojoM ynpasrbajy. Peanunsauuja oBux naeja
aonpuHehe 3gpasujeM OKpyxXery 1 yopsaTn 3eneny
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TpaHcdopmauuvjy npuespede M ApywTBa, OAHOCHO
cnpoBohewe 3eneHe areHge y Cpbuju* (Kopah u
ap., 2022).

MapTHepwu Ha lMpojekTy ,3eneHo nnasa Cpbuja“
Cy OBaj MO3MB B1Aenu kao Jobpy LaHcy 3a yHanpe-
hHere ekonoruvje n nogunsare CBECTN O 3HaYajy Boaa
M WyMa, Kao 1 3Havajy rajerba Lyma C akLeHTOM Ha
pagoBe Ha He3u wyMa y Cpbuju. AHanM3om jaBHor
no3vBa NapTHepW Ha NpOojeKTy Cy Npeno3Hanu 3Ha-
Yyaj opraHu3auuje UMBWIHOT ApPYLITBA, Koja je 6una
BeOMa BaxaH YmHunay 3a notpebe gedwmHucamwa
MPOjEKTHMX UMIbeBa, Mepa 3a HMWXOBO Cnpo-
BoNewe, HeroBy peanusauujy, npomouunjy u Aap.
OpraHusauvja UMBUMHOr OpywTBa, 3axearbyjyhu
CBOM 3Hay M NPaKTU4YHOM UCKYCTBY, je moMorna y
ocTBapuBaky cneunuyHux n amMBbuumMosHMX npo-
jexTHUx uwrbesBa. HbeH gonpuHOC y TOM cmucny
nocebHo je 610 BaxaH Ha NoSby oApXKaBara UHTEp-
aKTUBHMX EKOMOLWIKMX paguoHuua Mo Lkonama y
pervoHy jykHe n nctouHe Cpbuje. Ha oBaj HaumH cy
Kpo3 npojekaTt, uamely ocTanmor nocTurHyta ABsa
unrba: egykauuja Mnagmx o 3Hauajy Lwyma, noym-
baBhba, 3Havajy Here LWyMma, 3Hayajy ovyBaka Boaa
W lWyma n came NnpyMpoae yoniiTe, anu cMo Ha ApYroj
CTPaHW Yy oapXaBawe €eKOMOLWKUX paauoHuua
YKIbY4UIN CBE penieBaHTHe fiokanHe caMmoynpase 1
AOHOCKOLE OAfyKa U CaMUM TUM UX Ha HEKWM HauuH
YKIbYYMnmM y caM npojekart. Tako cy npeacTaBHULM
NoKanHWx camoynpBa M Hapog Ha nokany, owunu
OVPEKTHO MHAOPMMUCAHN O CaMOM MPOjEKTY, Hero-
BMM pe3yntaTvma u npenopykamMa 3a npakcy, Hayky
anu 1 3a gpywTBO y LenuHu.

»Y OaHawmewm, rnobannsoBaHoOM CBeTY, kaga
TpaguvumoHanHa nogena yrnora namelhy akagemckor,
jaBHOr, MOCIIOBHOT M LMBUIHOI CEeKTopa BULLIE HUje
NMPVYMEHSbMBA, @ OArOBOPHOCT 3a OMWTWM WMHTEpec
nocTtaje 3ajefHuYKa, capagHta WU NapTHEpPCTBO CYy
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jeanHn nyT ka ogpxmoctn® (Cnuropujesuh, 2023).
MpojekaTt ,3eneHo nnaBa Cpbuja“ je ynpaBo TO
nokKaso 1 n3Heapuo jegaH HoBM HMBO MehyHapoaHe,
MefyceKTopcKke, YHYTapCekTopcke U WHCTUTYLMO-
HanHe capafgHe, TOKOM H-eroBe uspage v peanu-
3aumje.

3awTuta 3emrbuITa o4 eposuje je jegaH opf
nMmnepaTBa CaBpeMEHOT, OOPXMUBOT NiaHupara u
rasgoBana Wwymama. ¥ Tom cmucny 6opba npotus
Jerpagauvje semromwita U obHaBIbakbe Aerpagu-
paHor 3eMrbULLITa YKIby4yje OAPXUBY MPON3BOAHY
XpaHe, NoborbLaHo OAPXKMNBO yNpaBibake LWymama,
ynpaBrbate OPraHCKUM YrIbEHUKOM Y 3EeMIBbULLITY,
o4YyBakE ekocuctemMa M OOHaBrbawe 3eMIbMLLITA,
CMaheHO Kpyere Lyma (orpaHuyeHo cnpoBohene
YUCTUX Ceva) N CMakeHy Aderpagauujy. Ycnocras-
Tbake BelTayku nogumHytux cactojuHa (BI1C) Ha
HarHyTUM TepeHuma je HeonxogHa Mmepa, jep
CMakbyje NpoAyKLMjy HaHoca Ha CrvBY U H-EroBY
KonnuuHy y xugporpadckoj mpexu. BIIC nopen
OVPEKTHOT 3aJpXaBaka HaHoCa, Y BENNKO] Mepu
CMakbyjy N NOTNyHO eNIMMUHULLY KpeTake Nosny-
TaHaTa, Koju ce Be3yjy 3a 4ecTuue HaHoca (npo-
OYKTU CyBe W BMaxHe geno3uvuuje aepo-nonyra-
HaTa, mecTuuuan, opraHcka u HeopraHcka hybpu-
Ba). Y ToM cmucny kpos lpojekat ,3eneHo nnasa
Cpbuvja“ nnaHupaHo je KnacuM4yHO MOLyMIbaBahe
JerpagupaHux noBpLUMHA U MHOBATUBHO MPOTMB-
€PO3MOHO MOoLLyMIbaBake Ha enunce un 'y pyHKumju
3alWTUTe 3eMrbULLITa O epo3uje M 3awTuTe BoAa.
.da bn ce Morna NpMMEHWTM caBpeMeHa Hay4Ha
pocturHyha (MHocTpaHa n gomaha) a y ckrony
WHTErpanHor nnaHvpama 1 rasgoBawa Lymama y
Cpbwvjn, noTpebHo je TeMerbHO No3HaBake Kapak-
Tepuctuka wyme” (Bakosuh, 2018). OBo nocebHo
nobvja Ha 3Hadvajy Kaga ce Ha WCTOM NPOCTOpY
Xenu ocurypatv Behu Opoj OnwTEKOPUCHUX (PYHK-
uvja wyma (3awTuTa of eposuje, 3awTuTa BOAa,
CKNnaguITEHE YITbEHUKA, CMaeHEe MOBPLUMHCKOT
oTuuaja u ap).

»3eneHa MHdpacTpykTypa obyxBaTa pasBoj U
nnaHmpake Mpexa noBesaHnx MynTudyHKLnoHarn-
HMX 3eNeHuX MOBPLUMHA KOje AOMpUHOCE 3aliTUTh
NpuMpodHMX CTaHnuwTa n 6uoavsepauTeTa, OMOry-
hasajy oAroBop Ha knumaTcke NpomeHe u gpyre
npomeHe 6uocdepe, omoryhaeajy BULWIK HUBO
O[IPXXMBOCTM U 3apaBU1ju HAYMH XMBOTA, yHanpehyjy
XXMBOTHOCT NPOCTOpa y rpagy v onwTe Gnaroctame,
noborbLiaBajy AOCTYMHOCT KIbYYHUX peKpeaTBHUX
W MPUPOAHUX UenuHa, noapwka cy ypbaHoj u
pypanHoj eKOHOMUjM U Aeo Cy AYropovHOr npoueca
nnaHupawa 3eneHux nospwmnHa wu kopugopa.*
(Countryside Agency, 2006). lMpojekat ,3eneHo
nnasa Cpbuja“ je AMPEKTHO MoApXao KoHuenT
3ereHe MHpacTpykType, a NocebHo je 4ONPUHED U
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gonpuHocuhe:  3awTUTM NPUPOAHUX  CTaHWULWWITA,
3aWTUTK 3emIbuLLITa o epo3auje, 3awTuty Boga (c
aKLEHTOM Ha BoAe Koje Crnye 3a BogocHaabeBane
fioKanHor CTaHOBHMLITBA), @ Ha Apyroj ctpaHu he
OuTK nogpluka pypanHum anu n ypbaHmm cpegu-
Hama y mpeM PernoHy jyxHe un uctodHe Cpbuje,
jep cy NpojeKkTHN LurbeBn 6unm ycmepeHmn ka tepu-
Topujama JabnaHwuykor, [Mumhsckor u lMupoTckor
okpyra. Takohe Tpeba umaTn y BMay Aa cy ,yme
jefaH o4 HajCNoOXeHujUX AMHaAMUYKMX cucTema y
npupoan, CcayvnkeH Of Yy3ajaMHO MNoBe3aHux W
ycnosrbeHux genosa...“ (bakosuh, 1996).

M3BecHO je, Oa je 3eneHa MHGpacTpykTypa 3a
EU noctana 3HavajHuje Wwupy KOHUENT oA OHOr Y
USA. OBaj npojekat ca CBOjUM jaCHUM, MEPIHUBUM,
cneunduyHMM U peanu3oBaHMM UWIbeBUMa je
OVPEKTHO AOnpuHEeO Ada ce 3a 3eneHy WHdpa-
CTPYKTYpY BuULIE 1 aarbe vyje y Cpbuju, a Takohe je
MO3UTMBHO YTWLA0 U HA HEHY BUATLUBOCT.

1. MATEPUJATI N METOQAE /
MATERIALS AND METHODS

Y pagy je nsepweHa aHanusa JaBHor nosuBea:
,/13a30B 3a nHoBaTtMBHa pelletwsa: LLlyme n 3eneHa
nHdpacTpyKTypa 3a yHanpehewe npupoaHux Bpea-
HOCTU U OTNOPHOCTU Ha KNUMaTCke npoMeHe",

Takohe je usBpleHa aHanu3a camor nnaHupa-
Ha, n3page, ynpasrbara n peanusauuje lNpojekra
»3eneHo nnaea Cpbuja“ kao n Heroea cagpxuHa.
3a wucTtpaxmBame cy kopuwheHu W3eewTaju 3a
rajetbe wyma (MeceyHw, KBapTanHuW U roAuLLIHW)
Kao n aHanusa [oguwker nporpaMa nocrioBaka
(rmry Jn ,Cpbujawyme” 3a 2023. roguHy koju je
ycBOjeH of cTpaHe Brage Penybnuke Cpbuje, a
umajyhm y Buay ummseHnuy aa cy cBu objekTu koju
cy 6unu y npojekty 6unu n Heroe cactaBHu Aeo.
M3BplieHa je aHanusa u ceux WM3Bohauknx npoje-
KaTa rasgoBakba wymama (UMW), jep cBaku
objekaT Koju je 6mo npegsuheH MNpojekTom ,3eneHo
nnaBa Cpbuja“, onepaTMBHO NraHcku je 6Guo npet-
NocTaBibeH U KPO3 OBaj HUBO MrlaHCKe paBHW. Y
paay cy kopywheHn 1 CBN N3BELLTajN C EKOMOLLKMX
paavoHuLLa Koje Cy ogpKaHe no Lkonama y permoHy
jykHe n wuctoyHe Cpbuje kao u MaTepujan ca
3aBpLuHe koHepeHuuje: KoHuenTt lMNpojekTta ,3ene-
Ho nnaBa Cpbwuja“, koja je ogpaHa y opraHusaumju
MpuepegHe Komope Cpbuje, PernoHanHe npmepes-
He komope JabnaHudkor n [4MHsCKOr ynpasHOr
okpyra y JleckosLy.

HakoH aHanu3e n obpage nogataka, Ha OCHOBY
UCTpaXnBaha, U3BEAEHN CY 3aKiby4LM Y3 NPUMEHY
WHAYKTUBHO-AEAYKTUBHUX METOAA 3aKibyynBara u
MeToda 3aKibyvmBaka Mo aHanoruju.
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2. PE3YJITATU U OUCKYCWUJA /
RESULTS AND DISCUSSION

HakoH jaBHOI No3MBa Koju je y ApYrom KeapTany
2024. roguHe ynytno UNDP nog Hasmeowm: ,3a3oB
3a nHoBaTMBHa pellena: Lllyme n 3eneHa uHdppa-
CTPYKTYypa 3a yHanpehere NnpupoaHuX BPeAHOCTU U
OTNOPHOCTM Ha kKnNumaTcke npomeHe*, JBI ,Cpbuja-
Boge“ beorpag wn JIM ,Cpbujawyme* cy yBuaenu
MoryhHOCT MynTuavcumMnnuHapHe capagmne. [doro-
BOPHO Cy MOKPEHYNU MHUUMjaTMBY 3a CKranakwe
Bogeher napTHepcTBa nsmehy MHCTUTYUMja jaBHOr
cektopa: JBI1 ,CpbujaBoge” n JIM ,Cpbujawyme”,
anu n napTHepcTBa C Hay4YHOM MHCTUTYLUMjOM:
~Lymapckun dakyntet — YHuBepsutet y beorpaay
N OpaHu3aLuMjoM LIMBWUIHOI CeKTopa: HeBnagvHOM
opraHusaumjom EBponcku nokpet y Cpbuju (Jlecko-
BaL) - ElMyCllec. lNMpumapHn pasnor 3a yapyxmBahe
je Bbuo mehycekTtopcka capagwa Yy OKBUPY MWHC-
TuTyumja nog MwuHucTapcTBomM norbonpuBepeae,
LWyMapcTBa U BogonpuBpeae 3a NocTusame 3ajes-
HWYKOr uurba y peanusauuju npojekta Ha o3erne-
HaBaky MOBPLUMHA Y jaBHOj CBOjUHM Y3 aKTUBHO
yyewhe u JOOMPUHOC HaAyyHE UWHCTUTYUMje W
LUMBUITHOT CeKTopa.

OcHoBHe wupeje [lpojekTa
Cpbwuja“ bune cy pa ce:

®  NCKOPUCTUTM PacnonoXmBa TEXHUYKA OOKY-
MeHTauuja Koja TpeTupa NpoTMBEPO3NOHO
ypehewe cnuBoBa, ypehewe BOLOTOKA U
3awTuTa oA LWTETHOr AejcTBa Boda, U3BO-
here 3aWTUTHUX pagoBa C akLUEHTOM Ha
OurornoLuke 1 BUOTEXHUYKE PaJoBE;

e pajoBu Ha 03efehaBaky M3BOAE Ha NOBpP-
LUMHaMa Yy jaBHOj CBOjUHM Kojuma rasgyje JI1
,Cpbuvjawyme” beorpaa, a cBe Ha OCHOBY
Baxxehe nnaHcke gokymeHTaumje — OcHoBa
rasgoBama wymama (Orll) n UMrl, a 3a
notpebe peanu3aumje nnaHoBa rajewa
LIYMa C aKLLEHTOM Ha paJoBe Ha He3u Lyma
y dyHUMju yHanpehewa 3alWTUTHUX LWyma
Ha g4aTom MpoCTopY;

e HayyHa mHcTuTyumja Llymapcku cdakyntet
YHuBepauteta y beorpagy ca JIM ,Cpbuja-
wyme“ ykrbyunm y npouec feduHucama
Hajborber n3bopa TexHUKe nowymrbaBara

,3efeHo nnaea

y cknagy C 13asoBMMa Koje OOHOCe Kiu-
MaTCKe NpoMmeHe, y3 pasBujake annuka-
unje 3a npahewe M3BeOeHUX pajgoBa U
dopmupare 6Gase nogaTaka Kpo3 BOAO-
NpVBPEAHN NHHOPMALMOHN CUCTEM;

e yOpYXeHe UMBUITHOT ApYLUTBaA aHraxyje Ha
noam3arby CBECTU KO Magux O BaXHOCTM
o3enenaBaka npegena Kpos nporpam egy-
Kauumje Ha Temy Knumartcke naMeTHe foka-
nnsauuje, ykrbydyjyhu npumeHy npuHumna
poAHe paBHOMPaBHOCTM.

,ycnyre npupoae, 04HOCHO EKOCUCTEMCKE YCIy-
re, ce geduHUWY Kao OUPEKTHE U WHOMPEKTHE
KOPUCTU KOju MPUMPOOHM WU MNpUpOaun-Onmcku eko-
CUCTEMU MPYXKajy OPYLUTBY U 3ajegHuuama. Ycnyre
npupode 3anpaso omoryhaBajy oncraHak rbyau u
06e36ehyjy ksanuteT xuota. [NpupogHn n npu-
poan-6nmncKM eKocUcTeEMM YKIby4yjy, nameny ocra-
X, NPMPOAHE W BELUTAYKM MOOUTHYTE LLUYMCKE €KO-
cuUcTeMe, BMaXHa LUyMCKa CTaHWLWTa, arpoLlymcke
cucTeme, BErnuKe rpafcke napkose, TYPUCTUYKE py-
Te, NMUHMjcKko 3enenunno u cn. (PusHuh n gp., 2024).
YKonuko je oBMM enemeHTuma omoryheHo npwu-
pooHO YHKUMOHUCAHE, OHW MpYyXajy 4YUCTujn
Ba3gyx, ybnaxaBajy edekTe TOMSIOTHUX OCTpBa,
CMamyjy nomnnase, MpyXajy CKMOHULITE 3a BpCTe
XuBor ceeTta n omoryhasajy omM3nyko n MeHTanHo
bnaroctarwe caBpemeHor 4yoseka“ (Bnaga PC, EU,
UNDP, SIDA, 2022). ,OapXxu1BO yrnpasibake npu-
pOAHMM BpeOHOCTMMa, OYyBare NPUPOAHE PaBHO-
Texe, pasHOBPCHOCTU M noBehake KBanuteTa Xu-
BOTHE cCpedvHe je uMniepaTtMB CaBpPeEMEHOr
apywTsa“ (bakosuh, 2013).

Mpojekat ,3eneHo nnasa Cpbuja“ je npyxwuo
OPYWTBY Yy UENMHM a nocebHo NokanHum 3ajen-
Huuama ekocuctemcke ycnyre. OH je obyxBaTao
objekte kojuma rasgyje JIN ,Cpbujawyme* (uma
nnaxupa, YyBa, ynpasrba) Npeko CBoja Tpu LUymcKa
rasgvHcTBa:

e LUl ,Mupot* - MNupor,

e LI ,Bpane” - Bpatbe,

o LUl Wyma“ - JleckoBall.

Y cTpyKkTypn pagoBa 6unu cy obyxsaheHu pa-
JOBU Ha NOLIYMIbaBhy Y pafoBU Ha rajery Lyma —
He3u LWyMa, a Kako cToju y Tabenu 1.

Tabena 1: lNnaHupaHu u useedeHu padosu Ha lNpojekmy ,3eneHo nnasa Cpbuja“
Table 1: Planned and executed works on the Project "Green Blue Serbia"

Bup paaa MospuwuHa (ha) BpeaHocrT (din)
BELUTAYKO MOLyMIbaBake roneTu 49,58 13.439.601
Menvopauuje 7,70 1.956.654
yuwherwe y Mnagum Kyntypama 36,16 1.356.145
ceyva nsbojaka 1 yknawahe KopoBa MaLUMHCKN 1,24 38.635
nonykwasaH-e BeluTaykn NogurHyTmux Kyntypa cagHom 2,43 489.533
YKYINHO 97,11 17.280.567
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MowyMrbaBarwe AerpagvpaHux MoBpLUMHA ca-
CTOju1 Ce 13 YeTnpu OCHoBHe ha3e paga. CBaka asa
3a cebe npeactaBrba 3acebHy TEXHUYKO-TEXHOMO-
LLKY LIESTUHY:

e KOMMMeTHa npunpema TepeHa 3a MoLyMm-

rbaBatbe,
e npunpemMa u obpaga MecTa 3a cagmy,
e cagma,

e crnpoBoherwe BGUONOLLKO-y3rojHUX pagoBa
HaKOH M3BPLUEHMX NOoLyMIbaBaksa.

Mogmsare 3aWTUTHMX WyMa, OAHOCHO MOLIYM-
rbaBak-€e Y UUIby 3alliTUTE 3eMibULLITa O epo3uje 1
3awTute Boaa, ussoherwe pagoBa Ha rajemwy wyma
— Hes3u LWyma BPLUEHO je Ha noBpLUMHama Kojuma
rasayje JI ,Cpbujawyme”, npeko cBoja Tpu LWyMcka
rasguHcTtea y 10 lMasguHckmx jeanHuua n 14 obje-
KaTa, a Kako je npukasaHo y Tabenu 2.

Tabena 2: lNpojekam ,3eneHo nnasa Cpbuja“, npukas no LUl I'J, o6jekmuma u eudosuma padosa
Table 2: "Green Blue Serbia" project, presentation by forestries, economic units, facilities and types of works

O6jekaTt 13 npojekta ,3eneHo nnasa Cpbuja“
Q )
£ ¥ z
Q (] 3 /"@
wr rJ 2 g BpcTa paga 2
& o 8~
o
O C
Bpare Tprosuwre 40 a Ynwhene y Mrnagum kyntypama 7,01
JleckoBal opha JabnaHuua 8 [ Ynwhene y Mragum kyntypama 4,81
JleckoBau Bykosa naBa - YobaHal 14 d Ceva nsbojaka v yknarearoe 1,24
KopoBa MaLUNHCKM
JleckoBal lopwa BnacuHa 105 b Ynwhene y Mnagum kyntypama 2,60
JleckoBau lopha BnacuHa 106 C Ynwhene y Mmrnagum Kyntypama 4,84
JleckoBal lopwa BnacuHa 106 [ Ynwhene y Mnagum kyntypama 7,07
JleckoBau "opha Bnacuna 107 C Ynwhene y Mrnagum kyntypama 5,10
Mupot TerowHuua 26 [ Ynwhene y Mragum kyntypama 4,73
Mupor P0G 4 6 BeluTayko noww. ronetu un 11,32
obeLlyMIbeHNX NOBpLUMHA
Mupor P0G 4 7 MonywaBare BeLTavku 243
NOAMIHYTMX KyNTypa cagtHom
Mupot 3aBoj 15 1 MowymrbaBane 16,20
Bpare MeTtposa Nopa 51 3 MowymrbaBane 6,50
Bpare Oparosuwtnua 85 a Menwvopauuja 7,70
JleckoBal, CseTu JoBaH 3 5 MowymrbaBane 15,56
YKynHo nowymMmrbaBh€ 37,40
YKynHo rajewe — Hera wiyma 59,71
YKYTNHO MNpojekarT ,,3eneHo nnaBa Cpbuja“ 97,11

lpomueepo3UoHO nowymrbasare Ha enurice

MpojekaT ,3eneHo nnaea Cpbuja“ je nnaHmMpao
N peanu3oBao Ha TepeHy NPOTUBEPO3NOHO MOLIYM-
baBame Ha enunce - enuncacta gopma 3acaga.
MowymrbaBake Ha enunce NpeacTaBiba MHOBATUB-
HW NPUCTYN aHTUEPO3VNOHOM MOLYMIbaBaky TeLl-
Kux TepeHa. NowymrbaBake Ha enunce nva suile
NnpegHoOCTM Y OfHOCY Ha yobu4yajeHn (KrnacuyHu)
Ha4YMH NOLyMIbaBaka, Kao LTO CY:

1) 3Ha4ajHO MarK yTpoLlak cagHor maTepujana,

2) mawn 6poj noTpebHe papHe cHare (mane
creuujannsoBaHe jeauHuue of 3-4 pagHuka),

3) cnpeyvaBake Nnakor wvpekwa noxapa ycnesg
pasmaka msamehy noBe enunce of Hajmakwe 25 m.
YKONMUKO TEPEHCKU YCMOoBM He JonywTtajy dopmu-
pah-e NpaBuUIHMX enuncu (jegpa cTeHa Ha NOBPLUMHU
TepeHa; BOOOAEPWHE; M30MI0BaHU KOMaau CTeHa)
mMoryhe je oactynawe of 3agate copme, anm camo
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Ha TakaB Ha4uMH fa ce OCTBapu MakcumaraH npo-
TMBEPO3MOHU edekaT. KapaktepucTuyHo je aa ce
cagHuue y criegehem pefly nocrtasrbajy Ha noso-
BVHMW pacTojarba u3Mefy cagHuua y pedepeHTHOM
peny (uuk-uak pacnopen), (wema 1). NpeasuheH je
pasmak nsmehy pegosa n cagHuua og 3,0 meTpa. Y
0BOj BapujaHTu 1 xekTap ce TpeTtupa c 340 cagHuua.
OBa TexHuMKa nowyMribaBaka Ce KOpPUCTU KoA
OoCTBapuBara MNPOTUBEPO3MOHE 3allTUTE JoKanu-
TeTa nog BenvKkMM Harmbrnma v eKCTpemMHUM cTa-
HULLHWUM ycnosuMma.

3Hayaj ocHMBawa HOBMX LUyMa 3a 4OBeka je
BULLECTPYK. ,EceHuMjanHO KOPUCHU Y4YMHUM LLYM-
CKMX eKkocucTeMa MaHudecTyjy ce kpo3 cHabpe-
Bake nnaHeTe OpPBETOM Kao €HEepreHToM u rpa-
OVBHUM MaTepujanom Hajsehe ekonoluke edukac-
HOCTW, ann 1 Kpo3 ancopnuujy yribeHuka y Ayro-
BEYHY OpraHcky cynctanuy”, (bakosuh un gp., 2015).
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Llema 1: lNowymrbasar-e Ha enunce (lNonosuHa, 2023)
Scheme 1: Ellipse reforestation (Polovina, 2023)

CTpyyaH Hagsop Ha wu3Bohewy pagoBa cy
BPLUMMM NPOjEKTHM TUMOBM NapTHepa Ha MpojekTy,
anu n cTpyyHe cnyxote LWyMCKNX rasaguMHcTaBa, LTo
je ocuryparno ga ce npojekat peanusyje no geduHn-
CaHUM LMIbEBUMA, Y CKIagy C NPeTNnoCTaBIbEHUM
cMepHuuama 1 y geduHncaHoj guHamuum nssonhe-
Ha pajoBa.

Javarba 3eneHe ceecmu ,3EJTIEHO JE KY/1!I*

Mporpam jayaka 3eneHe ceectu je 6uo Hame-
HEH y4YeHMUMMa OCHOBHMX W CPpedrux LiKona u3s
Jabnanwnukor, Mumkckor n Huwaeckor okpyra, 3a-
WHTEpPEeCcoBaHNM [a yHanpege CBOje EeKOJOoLKe
KoMneTeHuuje Kpo3 mnoxahawe paguoHuue wu3
UMKIyca efykaTMBHMX PagvoHMLa U3BedeHuX nog
3ajegHunykmnm Hasmsowm ,3ENEHO JE KYJI* y okBupy
NpPOjeKTHe aKTUBHOCTU ,3rpaaHa 3eneHe cBecTu.

CnpoBefeH nporpam u3rpaghe 3efeHe CBeCTu
je nnaHupaH n peanusoBaH y 9 LWwkKona, Ha Tepu-
TOpuWju 6 onwTunHa, Kpo3 18 pagmoHuua un To:

1) Ol ,Byk Kapauuh® — Nupor;

ECOLOGICA, Vol. 31, No 115 (2024)

2) Ol ,8 centembap® — Nupor;
3) EkoHomcka wkona ,byka OuHuh* — Jlecko-
BaL;

4) MepguumHcka wkona — Jleckosal;

5) TUW ,Boxa Kapahophe” — NlebaHe;

6) [mmHasumja ,CteBaH JakoBrbeBuh® — Bnaco-

TUHUE;

7) TexHnuka wkona — BnacoTuHue;

8) TW ,bowwko Kpctuh* — BojHuK, n

9) TlumHaswnja ,CBeTo3ap Mapkosuh® — Cypay-

nuua.

Cam cueHapuo paguonuue ,3EJIEHO JE KYJT*
je 6buo, ga cy npegasayu, roct pagnoHuue 1 nonas-
HAUWM 3ajedHNYKN pasBujanu 3Hawe, BelTUHEe U
CTaBOBe 3a NPaKTUKOBaH-e EKOJIOLKM NpuXBaTIibu-
BOr noHawawa, Ha paguoHuyama cy noceGHo
obpafuBaHM OCHOBHM €KOMOLWKK nojMoBu: 1.
OAPXUBW pa3Boj; 2. XMBOTHa cpeauHa; 3. npupoaa;
4. ekocuctem; 5. broLeHo3a; 6. ycrnyre ekocuctema;
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7. 6oaMBep3nTET, anu 1 NojMOBU EKOJIOLLIKE eTHKE:
1. eKOsoLLKe KynType U 2. eKOJIOLLKE CBECTU.

lpojekmosar-e byyema lNpojekma ,3eneHo nnasa
Cpbuja“

M3papa OGyyeta [pojekta ,3eneHo nnaea
Cpbuja“ buna je Beoma KoMMnekcHa yBaxasajyhu
Opoj yyYecHuKa, HMBO WHCTUTYLMOHaNHe capagwe
(meflyHapogHe u pgomahe wHCTMTYUMje), u3Bope

dmHaHcuparwa (UNDP 30% OyueTta, octatak JBI1
,CpoujaBoge” n JI ,Cpbujawyme*)

[a 6un ce ycneluHo ynpasrbano npojektom 6uno
je notpebHo ocurypatu ga npojekat Oyoe peanu-
30BaH Ha BpeMe, y OKBUPY nnaHupaHor OyieTa
ucnywasajyhu goroBopeHu oncer n geduHucaHe
3axTeBe 3a KBanNUTETOM, Kako je npukasaHo Yy
Tabenu 3.

Tabena 3: O6pa3say, cmpykmype yeHa o akmusHocmuma u3 rnpojekma
Table 3: Price structure pattern by project activities

Pen WU3Hoc
6 o: AxTMBHOCT Onuc akTMBHOCTU (AwnH) 6e3 NAB-

Poj a
AxkTuBHOCT 1.

M3aBajare nospLUMHA 3a NOLLYMIbaBake Ha KojuMa je Moryhe 13BpLUMTY NoLyMIbaBarbe Unm

1 |1.1.0edwHucarse KOHKPETHUX NOBPLUMHA 33 ABa) P v ! ! Y P 4

) nonyra.ake ca AetvHNCakeM KaTacTapcke napLene n NoBpLIVHE Y Xa 13 TeXHUYKe
noLLyMrbaBak-e U3 TeXHUYKE [AOKyMeHTaLmje 3
AOKYMeHTauuje.
1.2. fedmHncare KOHKPETHMX NOBPLUUHA 33 W3aBajarbe noBpLUKHa 3a NOLLYMIbaBake Ha KojuMa je Moryhe “3BpLIMTY NowwyMrbaBare unm

2 |nowymrbaBake Ha OCHOBY NnaHcke nonyrasate ca AetvHUCabeM KaTacTapcke napLene 1 NoBpLUMHE Y Xa 3a cagkby U3
nokymentauvje JIN CPEUJALLYME nraHcke AOKyMeHTauuje.

M3nBajare KOHKPETHUX NOBPLUMHA 3a NOLLYMIbaBak-e TEXHUKOM "Ha enunce"” 13 nospLunHa
1.3. edmHncare nospLUnHa 3a

3 " neduHcanux y aktmeHoctuma 1.1 1 1.2; 753.480,00
NoLLYMIbaBake TEXHUKOM ,Ha enunce’

1.4. Onabup BPCTa 1 MpOBEHMjeHLMa 3a M3BpLunTn opabup BpcTa 3a NoWwyMibaBake KNacuyHOM TEXHWKOM NOLLyMrbaBaka 1

4 [nowymrbaBake KIacuyHOM TEXHUKOM TEeXHUKOM Ha enurnce CxofHO ycrosuma nokauuje (Harvb, ekcnosuumja, HauvH kopulhera 322.920,00
noLuymrbaBatka 1 TEXHUKOM Ha enunce OKOMHOT 3EMILULLITA).

edVHUCTU YCIIOBE KOjW NMOAPa3yMeBajy cakynibake peneBaHTHUX MHdopMaLimja Kao LTO C!

1.5.[ledomHncarse ycrnosa 3a kpenpakwe fed 4 W rionpasy ly caky! P R chopmaLy; ¥

KBanuTaTVBHE U KBAHTUTATMBHE KapaKTepucTuke Beretaumje koja je kopuwheHa 3a
5 |aurutanHe nnatdopme 3a nowymrbaBaHe . 143.520,00

nowymrbaBare, 6poj cagHuLa no XekTapy, BUCUHa CafiHULE, LLIKOIIOBAHOCT caMe CafHuLie 1

€PO3MOHIX NOBPLLUMHA
ycnose cpeauHe.
Carnepgatit MOryhHOCTM 1 yCIioBe 3a NPUMEHY KOHLIENTa YeTBOPOCTPYKOr NapTHepCTBa (jaBHe

1.6. AHanusa moryhHOCTU 1 ycroBa 3a MHCTUTYLMje, HayYHe UHCTUTYLMje, NpYBPEAa, LMBUITHM CEKTOP) Y PyHKLMjM pa3Boja 3eneHe

6 |ycnoctaemarbe Quadruple Helix mogena y nHdpacTpykType. opmynucaTy npenopyke 3a kopuhewe carnegaHux MoryhHocTH n 239.200,00

obnacTu pa3Boja 3eneHe nHgpacTpykType ofpeauTU ycriose Koje je noTpebHo cTBoputH, Aa 61 ce morne ocTBapuTu Moryhe coumjanHe n
EKOHOMCKE KOPWCTU off pa3Boja 3eneHe MHAPacTpyKType.

AKTMBHOCT 2:
PeKkoHCTpyKUMja NPUCTYNHWX NyTeBa A0 NOBPLUMHE HaMetbeHe 3a
noLyMrbaBak-e/MonyHaBake 1 CnpoBofjere y3rojHnx mepa (3-4kv’)

7 2.1.KomnreTHa npunpema nospLuvHa 3a BeluTayko nowymrbasarbe ronetu n obellyMrbeHnx nospLuvHa. Yniwhere y mnagum
noLyMrbaBatbe/nomnyasatse W NPUMeHy KynTypama Ha. Ceua u36ojaka 1 yKnakbak-e KOpoBa MaLLMHCKY . OKonaBaks€ U MpalleHe y 18.480.567,00
Y3rojHux Mepa v pafloBu Ha cafin kyntypama. MonyHaeare BeluTauku NOAUrHY TUX KYNTypa caaH-oM.

OmoryhnTi KopycHULMMA Aa MyTeM MHTEpHeTa uMajy YBuA, Aa npouecyupajy unm
2.3. YcnocTaerbake 6ase noaataka u ryhwTy kop " Aa yTem PHETE Iy yBuR, ia npouecyvipaly .
10 AMTVTANHE MNATGOpME MOAMMKYjy NPOCTOPHE NofaTke Koju ce YyBajy Ha cepBepy. Y KOHKPETHOM cryyajy 578.080,00
P kopucTuhe ce BekTopcka v pactepcka 6asa nogaraka.
W3papa Mporpama javatba 3eneHe CBECTU KOA NokariHe oMnaguHe, ca hokycom Ha 3eneHy
areHay 3a 3anagHu bankaH n Akuvonun nnad (yuknyc og 18 paguonuua y 6 onwtnHa
10 |2.4. Wsrpagt-a 3eneHe cBeCTU Ay A 4 X (uiny, .p' p A Hay ) 846.000,00
JabnaHu4kor v MYuHCKOr okpyra) Ha Kojum ce pearnuayje npojekTHa MHTepBeHLMja).
Peanusauuja lMNporpama/ussohene 18 pagvonuua ca no 20 cpegx-oLukonaua.
AkTMBHOCT 3:

11 W3papa MnaHa acdrpmaTBHO-NPOMOTMBHE Kamnatse.

3.1. AdmpmaTVBHO-NPOMOTHBHA KaMnarba N ) 114.400,00
Peanusauuja NnaHa advpmaTMBHO-NPOMOTUBHE KaMmnake- 3aBpLuHa KoHepeHuvja
YKYMHO:|[ 21.478.167,00

ByueT npojekta je getarbHO paspaheH, a y
npeTxogHoj Tabenu je aat geo TUx geTarea, U3 Koje
ce BUOM Oa Cy Y kemy GMnm onucaHn uHaHcujcku
TPOLLKOBK 3a oppeheHe akTUBHOCTW Koje cy Gune

NPY>XMO TPaHCNAapPEeHTHOCT U KOHTPOIY Ha TPOLLKO-
BMMa ann n Hag ¢>asama Herose peanvlsau,mje.

3AKIbYYAK / CONCLUSION

rpynucaHe y Tpu cermeHta. bylleT npojekTa je jeaaH
00 KIbYYHWX OOKYMEHTa HEOMXOAHWX 3a H-EeroBy
peanusauujy, a Koju je npeLmsHo UcnnaHmpao cee
TPOLUKOBE HEOMxodHe 3a YcnewHo cnpoBohere
npojekta. OH je MOCNYXMO Kao Temerb 3a ynpas-
Ibakbe (prHaHcMjama TOKOM CBUX ¢hasa npojekTa u
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Mpojekar ,3eneHo nnaea Cpbuja“ NoKpeHyT je y
oksupy lNporpama YjeanweHux Haumja 3a passoj y
Cpbwvjn, y3 nogpwky EBponcke yHuje, LLBeacke u
LLiBajuapcke, y napTHepcTBy ¢ MuMHMCTapCcTBOM 3a-
LUTUTE XNBOTHE CPpeAMHe Ny capaitu ¢ EBponckom
WHBECTULMOHOM OaHKoM, a peanusoBaH je of

ECOLOGICA, Vol. 31, No 115 (2024)
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ctpaHe JBIM ,CpbwujaBoge”, JI ,Cpbujawyme”, LLy-
Mapckor dakynteta YHuBepsuTeTa y beorpagy u
EBponckor nokpeta y Cpbuju — JleckoBall.

Bogehu naptHepwu Ha lMpojekTy ,3eneHo nnasa
Cpbwja“, cy 6unu JBI1 ,CpbujaBoge” n JI ,Cpbuja-
wyme“, a naptHepu: LLUymapcku cakynteteT YHU-
Bep3uTeTa y beorpagy n HeBnaguHa opraHusauuja
uuBmnHor cektopa: EBponcku nokpet y Cpbuju
(JTeckoBau). MapTHepn Ha NPOjeKTy Cy 3ajeAHUYKM
OCMUCIIUMN U YCNELLHO NPUMEHNNN 1N peann3oBanu
Mpojekat. OH npeactaBrba OpurMHanaH, MHOBa-
TMBaH, MefyCeKkTopCKM U OOPXKMB MOAEN aHraxo-
Baka OpraHumsaumja jaBHOI CEKTOpa, Hay4yHMX
WHCTUTYUMja U WHCTUTYUMja LUMBUIHOT ApyLliTBa Y
dyHKUMju cnpoBofhera 3eneHe areHae 3a 3anagHu
bankaH Kpo3 nowymibaBake W rajere Lyma c
aKLEHTOM Ha Hery lyma Ha LWWpeM noapydjy y
PErnoHy jyxHe n nctodHe Cpbuije.

MpojekaT je pokaszad0 M NOTBPAMO YCMELUHY
MyNTUANCUMNIIMHAPHY 1 MefjyHapoaHy capagmy.

MpojekaT je npumep gobGpe npakce un ycnewHe
MehycekTopcke capaghe Y OKBUPY WHCTUTyuMja
nog MuHncTapcTBOM NorbonpuBpeae, WyMmapcTea u
BOLONPVBPEAE 3a NOCTM3are 3ajeQHUYKOr Luurba y
peanusaumjn npojekta Ha NowyMrbaBary U rajexy
LyMma Yy jaBHOj CBOjUHN Y3 aKTUBHO yyeluhe n gonpu-
HOC Hay4YHE UHCTUTYLIM]jE U LUBUITHOT CEKTopa.

L, 1oWyMrbaBarba 1 NoLyMIbaBaka Ha envnce y
npojekty ,3eneHo nnasa Cpbuja“ cy n3BegeHa Ha
MOLNjUM ¥ yrnaBHOM AerpagupaHvmM nospLivHama,
Ha Behum Harmbvma wn npeactaBrbana Cy BaXHY
Mepy y 6opbu npotvB eposuje 3emrbuwTa“
(MonoBuHa, 2023), a nocebHo cy gonpuHena:

e perynucary NOBPLUMHCKOr 0TMLaja,

e  3aWTWUTM 3emsbuwiTa of u3Mdke Aerpa-

Aauuje,
e noBehaky MMOAHOCTU epoauMpaHnx MoBp-
LIMHa,

e HajpauuvoHarnHujeM kopuwhemy,

e CrpeyvyaBamky TpaHCNopTa HaHoca,

e crpeyvyaBamy HacTaHka byju4Hux nonnaea,

e  3awWwTWTK BOAa v Ap.

MpeaBuhenn obum pagoBa Ha NoLyMIbaBakby
M rajemwsy Wyma Ha nospLumHu og 97,11 xa, je 100%
peanv3oBaH, ykiby4dyjyhu n enuntnyHn obnuk cagre
Koju NpeAcTaBrba MHOBaTMBAH NPUCTYN NPOTUBEPO-
3MOHOM MOLIYMIbaBaky TELKO AOCTYMHUX TepeHa
(TepeHn noa BENWKUM HarMbuma U EKCTPEMHU
TepeHun). Enuncacta metoga 3acaga uma Bulle
NpegHoOCTN Yy OOHOCY Ha TpagauuuoHanHe meToge
nowymsbaBawa (CMawehe notpedba 3a cagHuUM

ECOLOGICA, Vol. 31, No 115 (2024)

mMaTepujanoM, Kao W JbyACKMM KanauuTetuMa wu
crnpedaBare Nakor wmpeksa noxapa).

Yapyxerwe UMBUNHOr OPYLUTBA je CBOjUM aHra-
XOBakeM [arno HemeprbMB JOMPUMHOC Ha peanu-
3aumju NpojekTHUX UUIbeBa, 3a notpebe nogmsama
CBECTW KO4 MMagux O BaXHOCTM MOLlyMIbaBaha
ronetTu, rajerwa LWyma, 3aWTUTK Wyma M Boda U
odyBaky NpuUpoae yonwite, Kpo3 nporpamMm ogpka-
HWX jaBHUX edyKaluuvja Ha TeMy KnumaTcke nameTHe
nokanusauuje, Yykrbydyjyhu npuvmeHy npuHumna
poAHEe paBHOMPAaBHOCTH.

Naeje Ha npojekTy ,3eneHo nnaesa Cpbuja“ cy
fbune opurnHanHe, jacHe, npenosHaT/bMBE U Kao
TakBe Oobpo objawreHe, a UMIbEBU Cy Gunu y
cknagy ¢ umrbesuma JasHor nosnsa UNDP.

[MpojekTHUM Npeanorom cy UCMOLUTOBaHW CBU
aomahu n mehyHapoaHu nponucu.

Peanunsauuja npojekTta je peanusoBana Beoma
BaXKHY YMOry y npyxawy ycnyra ekocucrema c
MO3UTUBHUM YTULAjeM Ha FOKarnHO CTaHOBHULLTBO,
KMy, XMBOTHY cpeauHy un nosehawe 6uoaun-
BepauTeTa.

Y opraHusaumMoHoM cMmucrny npeasuheHa myn-
TMaucumnnuHapHa capagwa usmehy jaBHOr cek-
TOpa, Hay4YHe NHCTUTYLUUje U HEeBNAAMHOT CeKTopa je
peanusoBaHa y NoTnyHOCTW.

[MapTHepu Ha npojekTy cy npaBWHUM Yyrpas-
MbakeM YKIby4nnu NoKarHO CTaHOBHULLTBO Yy pea-
nusauujy n npoMoumjy npojekTta, WTo je NO3UTUBHO
yTMuano Ha CBecCT Mnagux, CBe CTapoCHe W MOorHe
rpyne o 3Ha4ajy odyBawa M yHarnpehewa rajewa
Wwyma, nowymibaBawa, 3alTute BOAa, 3awTuTe
3eMrbuLITa o eposuje 1 3eneHe NHpacTpykType,
Kao 1 Ha noborbluake yCroBa XMBOTA U OTBapake
HOBMX MOryRHOCTM 3a MapruHanu3oBaHe ApyLuTBe-
He rpyne. lNopea Tora, ykrbyunBawemM HeBnaauHor
CeKkTopa Yy aKTUMBHOCT peanusauuje npojekra Jo-
JaTHO ce yTuuano Ha NPoMOLMjy KOHLeNTa 3eneHe
WH(ppacTpyKType.

[MapTHepu Ha NpPOojeKTy Cy TOKOM H-eroBe peanu-
3auuvje nokasanu da nocenyjy penesaHTHe Be-
LUTMHE, CTPYYHOCT, UCKYCTBO U pecypce 3a yCneLuHy
uMnremMeHTauujy npojekta y npeasuheHoM poky.

lMpuka3s TpowkoBa OACNMKaBa peariHO H-erose
aKTMBHOCTMW, @ Ha OpYroj CTpaHu ocurypaBa Heros
kBanuTeT. [1pojekT je nokazao MOryhHocT mMeLLoBU-
Tor OyleTvpawa, WTO je papuTeT Yy ycnoBuma
Cpbuije.

MapTHepu Ha [MpojekTy ,3eneHo nnasa Cpbuja“
Cy OCHaXunu CBOjy MNPUBPXEHOCT BpeaHOCTUMA
3eneHe areHge v y TOM cMuUchy, NoAcTaknu gomahy
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anM M MHOCTpaHy jaBHOCT CBakMM 3ajeqHUYKuM,
KOHKPETHUM MCKOPaKOM KOjU CY YMHWUIIM Kao OAro-
BOPHM [PYLUTBEHU aKkTepu Yy Mpouecy OXMBOTBO-
petba TUX BPeOHOCTMU.
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Caxetak: BelwTayka uHTenureHuuja je gaHac cacTaBHM €0 CBakor nojeauHua. Y nocrefsux HeKONMuMKO rogvHa BeluTadka
MHTEenureHumja je npocnepupana. Obaerbawe OWNO Koje AenaTtHOCTU JaHac je Hesamucnveo 6e3 ynopuwTa BeluTadke
MHTenureHumje. HakoH keHe JoMUHaLmje y CBETY MeauuuHe, Te yyelnheM y 06pasoBHOM CUCTEMY, CMIOHTaHO je no4veno aa ce
nomuke HeHa ynotpeba u npaBHOM cuctemy. KpeHyno ce of Tora, fa 6u weHe npegHocTu (nocegoBake Benvke 6ase
noparaka y manom, 6p3omM npeTparom UCTUX U jegHocTaBHOLLNY NpaBHe hopme) cBakako AonpuHene 6pxxeM peLlaBaky CyACKUX
NocTynkKa, Hapo4YUTO y MOPOAMYHO NPaBHMM NocTynumMma. KpeHyno ce of YikeHuUe Aa BellTayka UHTenureHumja uma Benvkm
OOMNpUYHOC 3a pa3Boj OPYLUTBA M NakLle pellaBare Kako jeAHOCTaBHUX TaKO M CMOXEHUX 3aJaTux npobnema, Te ce nocarsuna
npesymnuuja ga he cammm TMM “maTy JOMPUHOC U Y NpaBy. HakoH, Benukor ycxuhewa, npakca je 3akasana. JegHOCTaBHOM
npucTyny Benukoj 6asn nogartaka, Heyke cTpaHke cy nako 6une xpTee 3abnyae, Aa je caunkieH NpaBHW NOCao rapaHTop NpaBHe
curypHocTu. Mpellke HaunHeHe jegHocTaBMM M3Bopom noHyfeHe dopmMe oA cTpaHe BeluTauke utenureHumje, a 6es HakHagHor
KOHCYNTOBata ca CTPYYHMM nuvueM (agBOKaToOM, MAapPBHWKOM) KoLUTarne Cy MHOFOCTPYKO BMLUE BPEMEHA M MaTepujnaHmx
CpeacTaBa, Hero Aa LWTo 6u KowTana fa ce Ha NoveTKy aHrakoBano CTpyyHo nuvue. Pap ce 6aBu nutakem aeduHucamem
BelUTauke MHTenureHuunje, eHe NpuMeHe y NopoauyHo npasHoM cuctemy Peny6nvke Cpbuje ¢ ocBpTOM Ha eTuuka nutaka
UCTUX, HApPO4MTO y AOMEHY npodiecuoHarnHe oAroBOpHOCTU. Takohe, JaT je OCBPT M Ha MPUMEHY BeLUTa4yke WHTUNUreHumje y
CjeanrbeHum Amepuykum OpxaBama.

Krbque peun: BellTavka VIHTeJ'IMFeHLI,VIja, nopoan4yHO NpaBo, CyACKU NpoLecHU NOCTynak, eTuka, I'IpOd)eCI/IOHaJ'IHa OAroBOPHOCT.

Abstract: Atrtificial intelligence is an integral part of every individual today. In the last few years, artificial intelligence has prospered.
Carrying out any activity today is unthinkable without the support of artificial intelligence. After its dominance in the world of
medicine, and its participation in the educational system, its use in the legal system spontaneously began to be mentioned. It
started from the fact that its advantages (having a large database in a small, quick search and the simplicity of the legal form)
would certainly contribute to a faster resolution of court proceedings, especially in family law proceedings. It started from the fact
that artificial intelligence has a great contribution to the development of society and easier solving of both simple and complex
problems, and the presumption was made that it will therefore have a contribution in law. After great excitement, the practice failed.
With simple access to a large database, ignorant parties were easily victims of the delusion that a completed legal transaction is
a guarantor of legal certainty. Mistakes made by a simple choice of the form offered by the artificial intelligence, without subsequent
consultation with an expert (lawyer, lawyer) cost many times more time and material resources than it would have cost if an expert
had been hired at the beginning. The paper deals with the issue of defining artificial intelligence, its application in the family legal
system of the Republic of Serbia with reference to ethical issues thereof, especially in the domain of professional responsibility.
Also, a review was given on the application of artificial intelligence in the United States.

Keywords: artificial intelligence, family law, judicial procedure, ethics, professional responsibility.
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YBO[ / INTRODUCTION

Mopoauua je objeguHuTers jegHor ApywTBa Ha
MUPKO nnaHy. Mako je caBpemeHu XMBOT Hesa-
Mucnme 6e3 ocnawara Ha BeluTavyky WHTenureH-
uujy, nojeanHa nuTawa, Koja ce NPeBacxogHo TU4y
eTVke M MOPOAMYHO MpaBHMX BPEOHOCTM, Kao U
CYACKMX CNOpOBa Y UCTUM, HE MOTY C€ OrpaHNYnTK
N UCKIbYYMBO OCMOHWUTU HA BELUTAYKy WHTENUreH-
unjy.

C TMM y Be3Kn, OCHOBHM LUuIb paja je Aa nokaxe
Aa ce jednHo nyTem TpaguumnoHanHe KoMyHukauumje,
niuem y nuue, Moxe msHahu Hajboroe pelwemne
Tamo rge OOMMHMpajy HeraTuBHeE emouuvje U rae
nUTake eTUYHOCTH (FbYACKOCTUN) AOMUHUPA Ha BPXY
nujegecTtana NnpodecnoHanHor noctynama.

Y pagy cy npuMmerbeHe KBaHTUTaTUBHA W KBa-
nuTaTMBHa MeToda (nMcaHu OOKYMEHTW, aHanuaa,
CUHTe3a, Jeaykuuvje M3 OaTMX MULLIbEHA Pasfiu-
YATKX ayTopa), y3 MPUMeEHY OedyKTUBHOr obnuka
3aKIbyunBam-a.

1. MATEPWNJATI N METOAE /
MATERIALS AND METHODS

OCHOBHV NpeaMeT UCTpaXuBakba y OBOM pagy
Cy noTeHUMjanHn pesyntaTu kopuwhera BewTay-
Ke MHTEeNUreHumje y NopoanyHoO NpaBHUM ogHOCKMA
N NTake HUXOBE ETUYHOCTMU.

2. PE3SYJITATU U OUCKYCWNJA /
RESULTS AND DISCUSSION

PesynTaTu oBor nctpaxusara HeABOCMUCHE-
HO yKa3yjy Aa ynoTpeba BeluTayke UHTENUreHuuje y
MOPOAMYHO MPaBHWUM MOCIOBMMA, MOCEGHO y cro-
XEHUM MOCTYNUMMA, HE MOXE rapaHToBaTW €TWuY-
HOCT MOCTynaa, jep je nuTawe eTUKe UCKIbYYMBO
BE3aHO 3a YoBeKa kao cBecHo Guhe. C TUM y Besu,
BELUTAYKY MHTENUrEHUW]y Tpeba KOPUCTUTU KAo TeX-
HUYKO Momarano, anv He U Kao UMEHWUTErb NpaBae,
NPaBUYHOCTU U 0BJEKTUBHOCTU.

2.1. Bewmayka uHmenuzeHyuja — nojam

Mojam BewTayke NHTENUreHLmja je MHOrocTpyk,
NpeBacxodHO Yy 3aBUCHOCTW Of [OOMEHa HeHe
npumeHe. YHuBep3anHo npuxsaheHa geduHuumja
He NocToju.

Mpema CtpaTternju passoja BelUTa4yke UHTENU-
reHumje y Penybnuum Cpbuju 3a nepmog 2020-
2025. rogumHe: ,BewTadka wuHTenureHuumja (BW)
OfHOCU Ce Ha CUCTEMEe KOoju MokKasyjy pasyMHo,
WHTENUIreHTHO, NoHallake Ha OCHOBY aHarnu3e cBor
OKpyXewa W [oHoce offiyke — ¢ ogpeheHum
CTEMNEeHOM ayToOHOMWje — Oa OCTBape KOHKPETHe
unrbeBe. CMcTeMM 3aCHOBaHW Ha BELUTaYKOj UHTe-
nureHumjy mory 6mutn 6asmpaHnm MCKIbYYMBO Ha
copTBEPY WM OEnoBaTu y BUPTYENHOM CBeTy (Ha

314

npvMep, BUPTYENHM acucTeHTn, codTBepu 3a
aHanunsy doTorpaduja, MHTEPHET NpeTpaxmBauu,
CMCTEMU 3a Mpeno3HaBake roBopa U nvua) unm
Mory ©utu yrpaheHn y ypehaje — xapoBep (Ha
npvmMep, HanpegHu poboTwn, ayTOHOMHa BO3Wna,
OpoHOBM U cnu4yHo).” OBa geduHULMja ce MOoxe
oKapakTepucaTth Kao pagHa gedvHuumja 3a obna-
CTM maTtematuke, dunosoduje, ekoHOMUje, pady-
Hapckux Hayka, buonoruje un cn.

Kaga cy y nuTawy npaBo u npaBHe Hayke,
BeLUTa4ka MHTENWUreHumja ce Moxe okapakrepucaTu
kao agBokaT 6asupaH Ha Kopuwhekwy npoueca u
nporpama, koje obaBrbajy koMnjyTepckn codTBepn
najyhu pesynrtarte 3a Koje cy noTpebHa npakTuyHa
3Hawa W cnocobHocTu. [akne, pesyntaT ce
3acHMBaA Ha ynoTpebu MexaHU4Kor 3Hawa Y3 4ujy
nomoh ce obpahyje cuctem Beher 6poja nogaTaka.
Kako je npaBo XuBa Hayka, Koja je CKrnoHa npome-
Hama, Kao 1 OpyLITBO Koje ce CTasnHO pasBuja, U y
KOMe ce NpuMemsyjy YCBOjeHe npaBHE HOpMe, Nocao
npaBHMKa Yy afBoKaTypw, Cyaoy WNW jaBHO] ynpasw,
M3NCKUBAO je caTe U caTe MaHyermHor MpeTpaxu-
Batba [JOKyMeHaTa, a CBe Yy Uuiby M3Hanaxewa
oOroBopa Ha nojedvHa npaeBHa nNuTakba u ycarna-
wasarwa ¢ Baxehom cyackom npakcom. Pasojem
€IeKTPOHCKOr MpeTpaxuBaka nogartaka nocao
npaBHUKa je NOCTao EKOHOMUYHU|U U edPUKACHU)U.

Kag roBopMMO 0 enekTpOHCKOM MpeTpaxuBamy
Tpeba HanomeHyTM Aa BehuHa HayyHUX pagoBa
objaBmbeHa y oBOj obnactu, a koja ce 6aBu wu
nuTaweM NnocTynaka passoga 6paka, kao OCHOBY 3a
AdeduHncame N aHanusy KOpUCTU MUCTpaxusare
Zeleznikow & Stranieri (1998).

EnekTpoHcKko npeTpakuBare je npoLec 3acHo-
BaH Ha 6asama nogataka Be3aHUX 3a Mnpa.o,
npasay U NPaBUYHOCT, a TEXHOMOLLKN KpEMpaHuX o4
CTpaHe MHxekepa. Y CcUcTeMY BelUTavyke UHTENu-
reHuumje, a y Be3u npaBa W npaBHe Hayke, pasnu-
KyjemMo HeKonuko mogena aenarba:

1. cucTeM pe3oHOBama:

a. pes3oHOBake Ha OCHOBY NMpaBuna,
b. pesoHoBane Ha OCHOBY crnyyaja;
2. MexaHWYKM CUCTEM;
3. HeypoHCKa Mpexa;

Cuctem pesoHOBaka CBOj paj 3acHoBa Ha
OCHOBY MAeHTUUKOBaHa KIby4YHUX peydn o3Hade-
HUX of cTpaHe KopucHuka. CBe Gase nopaTaka
page Ha OCHoOBY YyHanpep oapeheHux npasuna.
Mpumep HaBeAEHOT je MO CUCTEMY KIbYYHUX peyun.
Ha npumep, yKonvko ce BpLUM NpeTpaxuBare Mo
nojmy ,passof 6paka“, cnegehun kopak moxe 6utu
,CNopasymHu passop bpaka“, ,noBepaBawe aeLe”,
Te ,3ajeQHVMYKO BpLUeHe poamTerbckor npaea“, a
LWITO CYLITUHCKM BOAW MOHyaAW dhopme Koja Aaje
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ynyTcTBa 3a, Ha npumep, 3ajeQHWYKO BpLUEHE
poauTersckor npasa. OBakaB obnuK ycnocraBrbe-
HOr pacunarbMBama 1 pe3oHoBawa omoryhaea yak
M NpaBHOM NawvkKy Aa Nako NpUCTynyM OCHOBMM Mep-
uenumjama npasHor npobnema. C pgpyre cTpaHe,
YKOINUKO Yy padyHapy, y 6a3u nogataka npaBHUKA,
Beh nocToje Tako3BaHu ,nenuepu’ y 3axTeBaHOj
dopMy, MyTem eneKTPOHCKOr npeTpaxuBawa (OT-
KpMBaha) MpaBHMK flako MOXe ga npoHahe wmctw,
NPUKyNu BeRnHy HEONXo4HMX MHopMaLmja U KOM-
nrneTupa ux.

Haparbe, pe3oHoBame 3aCHOBaHO Ha cryvaje-
BMMa, oOpady nogaTaka BpWW MNyTeM aHanuse
nogatka M3 npeTxogHo AobwjeHux pesynTarta, Te
HMXOBOM CUHEPrUjomM u3Hanasu n ogpehyje Hajbo-
b€ WU HajBepoBaTHWje pellere 3a HOBE CUTY-
aumje M nocTaBrbeHa nuTama.

Ob6a cuctema pes3oHOBaka 3axTeBajy npet-
XOAHO aHraXkoBare YOBEKA M KOOupawe YHECEHUX
nogaTaka.

C agpyre cTpaHe, MaLUMHCKO YYeHse CBOj HauuH
pafa 3acHuBa Ha caMoHaforpahusamy, Te je HakoH
NnoYeTHOr Kpempara copTBepa U yHOLLIEHa OCHOB-
He 6ase nogaTaka, CBako Aarbe aHraxoBawe 4o-
Beka y HaporpafumBawy cuctema becnpeamMeTHO.
CncTeMu MaLLMHCKOr yYeHra Cy BUCOKO HanpenHu
CUCTEMMU BeLUTaYKe UHTENUIEHLMje KOju NoKyLLaBajy
Aa ayToMaTCKu Hay4ye HoBa 3Hawa kopuctehu npe-
OVKTUBHY aHarnuTUKy 3a aHanuay OrpoMHUX KOMu-
YnmHa nopartaka. Kopucte aytomaTtckm KkpeupaHe
HOBe anropuTMe Koju ce 3aTum KopucTe 3a Tymade-
H€ HOBUX noJaraka.

Ha kpajy, Hajpa3BujeHuju codpTBepckn pag je
HeypoHcKa mMpexa. HeypoHCKO MpexHu cuctem je
CamMOOApXMB W camoHagorpagus. Hbuxosa 6asa
nogaTtaka ce 3acHMBa Ha OCHOBama MnpaBHOr Teo-
pujckor 3Haha, Baxehux 3akoHa, paHuje Baxehe
Cy[cKe npakce, aHanuaupaHux aprymeHarta agso-
KaTa, kao u obpasnoxera CyaACKUX oasyka npunu-
KOM cyackor ognyvusara. Crnepehu kopak - ycro-
CTaBrbatbe BUpPTYyenHor anarta je gobujate Bepo-
BaTHOI UCXOAa OANyKe, a CBE HaKoH [JaBaha HU3a
OAroBopa Ha 3ajaTa nuTaka y JOMEHY NopoaAnYHOr
npaea, Kao M HW3a NMuUTaka KOHKpPeTHe cuTyauuje.
YKOMUKO je ncxopn oanyke y ckragy ¢ Textama Knu-
jeHTa, nporpam 6v Hagarbe Morao gatu npegsore
dhopMe HeonxodHe 3a MOKpeTare MOCTynKa, Kao un
HU3 Apyrmx hopmarnHo NpaBHUX AeTarba Kojuma ce
KnujeHTy omoryhyje edukacHoCT NoCTynawa u cma-
beHe maTepujanHux Tpolkosa. Mnak, mMa Konmko
OBakBa annukauuja usrnega npMMamrbnBo U eKo-
HOMCKM OCTBapSbMBO, OHa joW YBEK HUje peanunso-
BaHa, a HeHa npuMmeHa ce MOXe ouvekmsaTn y
ckopwujoj byayhHocTu.

ECOLOGICA, Vol. 31, No 115 (2024)

2.2. lNopoduyHo rpaso — npouecHo rnpasHu
enieMeHmu

MopoanyHo NpaBo je NpaBo KOjUM Ce perynuily
OOHOCW Y NOPOAMLM 1 NUTaka Be3aHa 3a nopoauy
1 nopoamyHmn ctatyc. lNMpumeHa nopoguyHor npaea
je wunpoka, ¢ Tum wTo he ce oBaj paa okycupaTu
Ha geo Bpakopa3BogHMX MOCTynaka M Hacumba y
nopoguun. Oba oBa nocTynka, Kao yocTanom U
BehvHa ogpenbu nopoauyHor npasa, CnpoBOAn ce
no npasBunMMa napHWYHOr noctynka. NMocebHocT
NMOPOAMYHO NPaBHMX OJHOCA Y NPOLECHO MpaBHOM
CMUCNy ce orfiea y YMHEHWULM XUTHOCTU MOCTY-
narba, a TuMe 1 kpahmum pokoBMma 3a noctynawe. C
TMM y Be3n, unaH 204 lMopoanyHor 3akoHa Peny-
6nmke Cpbuje XMTHOCT MocTyna je AeunaHo yTBp-
avo ogpefyjyhu ga .Y nocTynky y Be3u C nopo-
OVMYHUM ogHOCUMa Tyx6a ce He foCTaBIba TY)KEHOM
Ha OAroBop... Aa Ce NPBO POYMLLTE 3aKa3yje Tako Aa
ce ogpxu y poky oa 15 gaHa oa gaHa kaga cy Tyxba
unu npeanor NpuMIbeHW y cyay... U Aa je apy-
rocteneHu cyq AyxaH ga AOHece OAnyKy y POKy o
30 paHa o gaHa kaga My je goctaBrbeHa xanba.”
Mopen HaBepeHor, cyn Moxe yTBphMBaTM 4Yntbe-
HVLEe 1 Kaga OHe Hucy Mefy cTpaHkama cnopHe, a
MOX€E M CaMOCTalrHO UCTPaXUBATK YMHEHWLE Koje
HWjeoHa CTpaHKa Huje U3Hena, LWTOo je Y OUPEKTHO]
CYNpOTHOCTU C onwTuM ogpeabama 3akoHa o nap-
HWUYKOM MOCTYNKY KOojuM je jacHo ogpeheHo aa cya
04NyKY JOHOCU UCKIbYYMBO Y OKBUPY MOCTaBIbeHOr
TyxOeHor 3axTeBa, ka0 W ga Joka3e M AoKasHe
paaHe CnpoBOAY UCKIbYYMBO Ha 3aXTEB MAPHUYHUX
cTpaHaka.

[Jakne, npouecHo nNpaBHU MOCTYyNak 3anoynke
nogHolwewem Tyx0e HaanexHom cygy Yy MnucaHoj
dopmu, a cBM nNogHecum Mopajy butn pasymrbmeu
y3 AeunaHo HasHadewe cyfa koju he nocrtynatm y
MOCTYNKY, MAEHTUUKAUNY MapHUYHUX CTpaHaka,
Kao 1 €BEHTYarHNX HUXOBMX 3aCTYMHUKA UMU NYHO-
mohHuka. bpoj npumepaka Tpeba goa Oyae jegHak
Opojy cTpaHaka y NoCTyNKy Myc jegaH npumepak 3a
cyd. Haparse, cBe ucnpaBse (yBepewa, norepae,
M3BO4 M3 MaTWUYHUX KHoUra, Hamasu nekapa u cr.)
Cyoy Cce Npumnaxy y U3BOPHUKY UMK Npenucy ¢ TUM
LUTO ce M3BOPHUK 3aApXKaBa y cnMcuma npegmeta u
Bpaha CTpaHUM Ha HeH 3axTeB, a HaKoH n3BoheHa
peneBaHTHUX AoOKasa Be3aHuX 3a HaBedeHW ChuC.
Mopen HaBedeHor, Cyd MOXe HamnoXWUTU pelleHeM
nogHoCKoLYy Aa cnucuma NpuroXxu npenuc ucnpa-
BE.

UnaHom 101 3akoHa O napHWUYHOM MOCTYMKY
AeunaHuje ce perynvile BarbaHOCT MOAHecKa Y
NpoLecHO npaBHOM CMMUCAY, Te ce HaBoAuM jJda
YKOIUKO je MOAHecak HepasyMribuB UMM HEMnoTnyH
(ynan 98. ctaB 3), cya he cTpaHuu Koja Hema
nyHOMONhHWKa ga BpaTu NnogHecak paau Mcnpaske,
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OCMM aKo 3aKOHOM HMje Apyraumje nponucaHo.
YKONUKO nogHecak Oyaoe ucnpaBrbeH y cknagy c
Hanorom cyga, y poKy Koju je cyg Hamnoxuo, cma-
Tpahe ce ga je nogHecak OOCTaBIbEH Cydy OHOr
AaHa kag je npBu nyT 6uo nogHet. lNMonasehu opf
OKOJTHOCTU NpaBHe Mpod)eCMOHANHOCTU 3a Npyxa-
H€e yCrnyra agBokaType, YKOJMKO je MoAHecakK Koju je
HEeNoOTNyH WM HepasymMIbMB MOAHET O CTpaHe
nyHomohHuka, 6uhe ogbayveH o cTpaHe cyaa.

Mako oBO MpaBHa pellewe BOAE MpPaBHOj CU-
rypHOCTU, Majyhu y Buay JOCTYMHOCT €MeKTPOHCKe
JoCTaBe nogHecaka M CBWX MpaBHUX akaTta, Y
CKOpvje BpeMEe Cy W3BpLUEHE W3MEHE 3akoHa Yy
OBOMe ey 1 MOCTaBrbeHa je npesymnumja ypegHe
JocTaBe NogHecka U peneBaHTHNX JoKa3a U ako cy
npegaTtv nytem enektpoHcke nowTte. OBO pellere
omoryhasa Behy eduKacHOCT y MOCTynawy N eko-
HOMUYHOCT (Bap y goMeHy umauukor 1 maTtepu-
jamHor yTpollKa BpeMeHa M cpedcTaBa [ocTaBse
NCTWX Ha NOLWITY UMK NUCapHULY cyaa).

[akne, npema nocrnegwkum nameHama u gony-
Hama 3akOHOM O MapHWYHOM MOCTYMKY, 3aKOHUKOM
O KPMBUYHOM MOCTYMKY, 3aKOHOM O oOmnuTem
yrnpaBHOM nOCTynky n CyacKMM MOCNOBHUKOM
NPONMCaHoO je Aa CTpaHKa Moxe npeaaTu/gocTaButm
cyay nogHecak M y obnuky enekTpoHCKOr AOKyMe-
HTa NyTeM EeNEeKTPOHCKe MOoLUTe Ha afpecy enekT-
pPOHCKE MOLWTe KOoja je Of CTpaHe opraHa jaBHe
BnacTu ogpefeHa 3a npujem enekTPOHCKMX nogHe-
caka.

Haparee Tpeba HaBecTn, a pagu obesbehera
npaBHe cUrypHocTu, oapenbom udnaH 20. ctaB 4.
3aKkoHa 0 eNneKTPOHCKOM [JAOKYMEHTY, €MeKTPOHCKO]
naeHTumkaumjm u ycnyrama of roBepewa Y
€NeKTPOHCKOM MOocnoBawy je ogpeheHo ga npunu-
KOM KOHBep3auwuje ca cTpaHkama NnyTem enekTpoH-
cke nowTe, uaeHTudUKaumja nuua he ce BpLUUTH
WCKIbYYMBO Ha OCHOBY LUEME ENEKTPOHCKE WAEH-
TuprKaumje BWCOKOI HMBOA MOY34AHOCTU, LUTO
3aMemnyje NOoTNMC CTpaHke Ha noaHecky. Takohe,
ynaHom 50. ctaB 2. u 3. 3aKkoHa O €NeKTPOHCKOM
OOKYMEHTY, eNeKTPOHCKO] naeHTudmkaumju n ycny-
rama o noBepera y eNeKTPOHCKOM MOCIoBakbY je
oapeheHo aa KsanudgrkoBaHu enekTpoHCKU NOTNNG
“ma UCTO NPaBHO AEjCTBO KA0o M CBOjepyYHM NOTMMC.

HakoH yBohewa MHopMaLMOHNX TexHomnorunja
y NnpaBocyaHu cuctem Peny6nuke Cpbuje noveTkom
2010. roguHe omoryheHo je jeaHOCTaBHUje yHOLLe-
He nofaTaka, eNeKkTPOHCKM NPUCTYN nogauuma, kao
N AMrUTanHo apxvBupare UCTUX. TpaguumMoHanHo
Cy oBM nocrnosu obaBrbaHW MaHyenHo, ga 6wu
eBonyupano y MaHyenHo obasrbawe rnocrnosa y3
OorpaHM4eHy MpuMeHy TexHororuje, na cee [o
MaHyernHor yHollewa nap OCHOBHMX nogaTaka y3
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obpaay NCTUX UCKIbYYMBO MyTeM TexHomoruje (Bpe-
MEHCKO Tpajare MOCTYMNKa, MpeKkopayewe poka 3a
OOoHoLeke oanyke), ga 6u og 2021. 6uo yBegeH u
CMUCTEM EeNneKTPOHCKe [ocTaBe nopartaka. Tpeba
umaTtu y BUay ga npakca eneKkTpoHcke 4oCTaBe noa-
Hecaka Huje NpuMer-eHa y Mepu y Kojoj bm ce morno
YOnwiTe FOBOPUTU O HEHOj YNOTPeOIbLMBOCTU U
KOPUCHOCTMW.

HoBom TexHonorvjama je omoryheHo ga ce
nyTem kopuwheha cajTa noptana cyga nobujy cee
HeonxogHe WHdoOpMauuje y Be3u npegmeTta Mo-
cTynka 6e3 HeonxogHOr ogflacka Ha WwanTtep cyaa.
Mpuctyn je omoryheH npeko nopTtana cyaosa.
JefaH oH Takeux je noptan Buwer cyna y beorpagy
MpekKo Kora ce MoXxe YTBPAWUTU TOK NpeaMeTa npesg
OCHOBHUM Cy[oOBMMa, anenauuoHuM Cy[oBMMA,
BpxoBHUM KacaLMOHWM, YNpaBHWM CygoM, npu-
BpeOHWUM, NpeKpLUajHUM (OCHOBHU cTeneH), Anena-
UMOHMM MPEKpLUajHUM, Kao W MNPEeLMETU jaBHUX
n3BpLuMTEsbA.

Mnak, kao WTO je HaBeJeHO Kada je y nuTawy
Penybnvuka Cpbuja, npvmeHa BelITayke WHTEMM-
reHumje ce cCBOOM Ha [OCTaBy MpaBHUX akata u
eBuUAeHTMpate pagHn y NocTynky. BewTayka nHrte-
nireHumja, moxemo cnobogHo pehu, Huje y 3Hayaj-
HOj Mepu cacTaBHM [e0 NpaBOCYAHOr cucTema
Peny6bnuke Cpbuje, a pa3nor 3a OBy KOHCTaTauujy
ce Hanasu, nsefy ocTanor, 1 y OKOSTHOCTU HEKOPULL-
hewba BelwTadke MWHTENWreHuuwje 3a oapXaBare
pouMmLITa YakK HU Y BUCOKO PUSNYHUM MOCTynuMma,
nonyT MOCTYMKa 3a Hacurbe y Nopoauun unu no-
CTynka pa3Boga 6paka y kojumMa je NaTeHTHU UHTEH-
3UTET €eBEHTYyarnHor eckanvpaka Hacurba nsmehy
CYNPYXHWUKa BUCOK.

C gpyre cTpaHe, kaga cy, Ha npumep, y nutakwy
CjeomnweHe Amepuyke OpxaBe, cutyauuja je 3HaT-
HO pasnuuuta. lNpumeHa TexHomnoruje Kojom ce
BPLUM ayTOMAaTCKO Mperneaake NpunoXeHnx OOKy-
MeHaTa, obpagja npuUpoOHOr je3uka, Te MpuMMeHa
HanpegHWX anroputama y umrby ecpmkacHujer ogpe-
AuBara BUCKMHE Ka3He, omoryhuno je cyaujama ga
edmKkacHuje yTBpae OKOMHOCTU KOHKPETHOT criyyaja
nosoaehu ra y AUpeKTHy Be3y ca criyyYajeBumMa ncte
unu cnuyHe Bpcte. Ha oBaj HaunH omoryheHo je aa
cyacke oanyke Oyay ob6jekTuBHWje. Mehy TakBum
anroputmmuma Hasopge ce Compass. [Nomohy osor
anropvma BpLUM Ce aHanu3a criy4ajeBa, KojoM ce Ha
OCHOBY nojartaka, a Koju ce T4y nona, ctapocTu,
KPMMMWHanNHe MpoOLUSIOCTM CTpaHaka, MoXe C BUCO-
KMM CTeneHoMm npeumsHowhy npeasuaeT ga nv he
u3BpLimMnal, gena noHOBUTM pJeno (kaga cy y
nuTawy Aena y Besu M NoBOAOM Hacurba y nopo-
anun). HberoBa NPUMEHIBUMBOCT U OBjEKTUBHOCT ce
3aCHMBa Ha YuMkeHUUM [a je oBaj anroputam
3aCHOBaH Ha aHKETHOj aHanNUTULM Koja ce obHaBIba

ECOLOGICA, Vol. 31, No 115 (2024)



A. PAYNTR, 6. BANTESAPEBVR

BELWUTAYKA MHTEJIMTEHLUMJA'Y MOPOONYHO MNMPABHAM ...

M Kopwuryje € ageksatHMM nogauuma y 6naro-
BpemeHoM nepuogy. OBaj anroputam 61 6no Beoma
norogaH 3a MNPMMEHY Y MpaBOCYAHOM CUCTEMY
Penybnuke Cpbuje, a Bogmo 6u 1 yjegHa4veHu|oj
CYLCKOj mpakcu n Behoj M3BECHOCTU Y OKOH4Yaky
noctynka. Mefytum nporpamep Compass-a joul
yBEK HWje OBaj anroputaMm YYMHMO OOCTYMHUM jaB-
HOCTW.

C ppyre cTpaHe, y BenuWKOj MpUMEHU je,
KoHkpeTHO y CjeanrseHum Amepuykum [dpxaBama,
coptBep Mondia. MoHana pasBuja nHgycTpujcka m

noTpolwayka pellewa 3a nakoBakwe 3a Boaehe
6peHaoBe WNpoM cBeTa ¢ POKYCOM Ha OOPXKMBOCT,
o4 NpPOM3BOAHE ENEKTPUYHE U TOMMOTHE eHepruje
0o npepage cupoBuHa. MoHana je 6uno Ha veny
€KOMOLLKN MpuxBaTibMBe npoussBoawe. Mako je
jenoaH of HajcTapujux, u gare je JOBOSbHO Hanpe-
OaH Ja ce v AaH JaHac KOpUCTWU Yy OOMEHY Mopo-
anyHor npaea y CjeguweHnm Amepudknm [dpxa-
Bama. CtpaHke kopuwherem on line cucrema Komy-
HUKauwje, y3 npyxake BepTyenHe noMohu CTpy4Hor
nvua - npaBHWKa, ecpukacHO Mory Aohu 4o pellera.

#hMJustice

MNa slededim linkovima moZete pratiti slecede tokove predmeta:

Tok predmeta Wrhovnog kasacionog suda

Tok predmeta apelacionih sudova

Tok predmeta osnovnih i visih sudova

Tok predmeta Upravnog suda

Tok predmeta privrednih sudova

Tok predmeta Prekriajnog apelacionog suda

Tok predmeta prekriajnih sudova

Tok predmeta javnih izvriitelja

Cnuka 1 - ocHogHa cmpaHa nopmarsa Buwee cyda y beoepady - npahere nocmynara y npedmemuma
(https://www.mpravde.gov.rs/sr/sekcija/27078/portal-pravosudja-srbije-.php)

2.3. Bewmayka uHmernuzeHyuja y nopoOu4dHuUmMm
O0HOCUMa — numarbe emu4yHoCmu rnocmyrnara

MpucTynayHoCT cBake TEXHOSOLLKE WHOBaUuWje
ca coboM HOCK M3a3oBe: mMatepujaniHe U eTUYKe,
Kao M NuTaka eBEHTYaIHNX rpeLlaka huxoBor paja
N CHOLUEHa OArOBOPHOCTY 3@ UCTO.

Kapga cy y nuTamy matepujanHu n3asoBu OHU ce
ornegajy y KOHCTaHTHOj OGHOBM nogaTaka, yHanpe-
hewy coTBEpPA M HEFOBOj 3aUTUTU Y LUIbY Heae-
Ibeha NMUYHMX nHdopmaumja (nogaraka) cTpaHaka
y MOCTYMKY.

Kapga cy y nutamwy eTu4ku 13asoBu, NMTawa ce
nocTaBrbajy y AOMEHY MpUCTPacTHOCTU, ayTomaTtu-
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30BaHOr oAJlydvBakba U yCBajarba TakBUX OAnNyKa,
Mako je nocTtynak jeQUHCTBEH U C HU3OM [AOMMU-
HaHTHWX U3y3eTaka y OAHOCY Ha Apyre Crm4yHe, anu
3HaTHO pasnuuuTe crnyyajese. [locTaBrba ce nNuTa-
H€ OArOBOPHOCTU ycnen kpwekwa Kogekca npode-
CMOHamnHe eTuke agBokaTa. Haume, cBaka CTpyka,
na Tako v npasHa, 6uno y gomeHy cyacrtea, ouno y
AOMeHy agBokaType, uma CBoja AeuugHO MocTaB-
JbE€Ha eTuyKa npaBwna, ycrned uujer Kpwewa ce
ogysumMa nuueHua 3a pag. Kaga je y nutamwy
BelTa4yka WHTENureHuuja nocTaBiba Ce nuTake
ogroBopHocTU. [la nu je ogrosBopaH nporpamep,
afgBokat unm ctpaHka? Kome ce obpatutm ca
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3axXTEBOM 3a MpujaBy noBpede €TUYHOCTW, Aa N
OOrOBOPHOCT CHOCM W CTpaHka Yy TMOCTYMKy M3
pa3srora HeMprYMeHe OnLITe NaXHe NPY 3aKibyvery
€BEeHTyarHor cropasyma 1 npeBenuKor ocrarama
Ha BELUTaYKy UHTENUreHuunjy?

BelwTauka uHTEnuWreHuuja je OHonukKo [obpa
KonvMko cy p[obpu nodauu KojMMa pacronaxe.
HeobjekTMBHM nogauu, reHepully HeobjeKTUBHY
BeLUTayKy MHTenureHumjy. peluke npunmMkom npo-
rpamMupara y Uenoctu UCXoayjy HeTadyHe pesyn-
Tate, Te je 4YnHe HeedMKaCHOM 3a KWjeHTOBY
cBpxy. Takohe, CBU yHEeTU nogauun ce 3acHMBAjy Ha
3aKoHMMa, MOA3aKOHCKMM akTuma, anu U CyacKum
oafiykama M yjegHadeHoj Cydckoj nmpakcu u cTta-
BoBUMa. PeanHocT je y caBpeMeHOM CBeTY 3HaTHO
Opxa, Te NpojeKkTyje HoBe CTaBOBe, HOBe, 4O caja
HeobpaheHe cny4yajeBe. Hajoorsn npumepu ce mory
BMOETM Y WCTOMNOSIHMM 3ajegHuuamMa O Kojum je
npakca wrypa unu HenocTtojeha. Kako 6u BewTauka
WHTenureHumja penosana! Hagarbe, mMa KONMUKO
BeElTa4yka WHTenureHuvja ouna yHanpehuBaHa wu
HagorpanuBaHa, cnopasymMmu Koje Hyan y NoOpoaAnYHO
npaBHMM MNOCTyMNUMMa, He Mory OuTW y Lenoctu
TpaHcepoBaHU C pernauuvje YOBEK - YOBEK, Ha
penauwujy Bewutadyka uHTenureHumja - Yyosek. Pasnor
Ce Hanasu y OKOMHOCTW Aa Cy NojeuHU acnekTu
JenoBara MCKIbYYMBO JbYACKM MONYT €TUYHOCTMU,
OLroBOPHOCTU, NMUYHUX BPEOHOCTU, CTaBoBa 1 ybe-
hewa, a oHM Yy BeNUHU NopoanYHO-NPaBHUX criyya-
jeBa JOMUHMPAjy NPUMMKOM 3aKibydera crnopasyma
UNu NpuxeaTtaka Cyacke oanyke.

[akne, jeqHOCTaBHM NpaBHU CNyYajeBu Mory ce
BeoMa edMKaCHO M EKOHOMUYHO pewmntn. To cy
cny4vajeBu Kaga y ogpeheHom criyyajy Hema Benu-
KMX ofcTynawa - MOnyT cropasymHOr passoga
Opaka, 6e3 geue n 6e3 nvosuHe. OBakBa cyacka
oanyka je jegHoctaBHe chopme. Mehytum kaga je y
nuTaky nosBepaBare Adele, Hacurbe Yy nopoauum,
pa3Bog 6paka ¢ enemMeHTOM nogene UMoBKHe, Taga
BeLUTayka MHTenureHumja He moxe OUTK of Kpyuu-
janHe kopucTu. Pasnor Tome ornefa ce y YnkbeHnum
Ja BellTavka MHTenureHumja, Ma Koje reHepauuje,
He MOXe OWTW agekBaTaH pacuynaHuTerb 6pojHMX
pasnvka u nojeguMHOCTU Koje Cy cacTaBHW Aeo
cBakor cny4yaja noHaocob. Ha npumep, npununkom
OOHOLLEeHa OAfyke O MoBepaBaky AeTeTa, cyq ce
MOpa BOOUTK HajOOIbMM MHTEPECOM deTeTa, a WTo
CBakoOM MPaBHOM MOCMy HapylwaBa OOjeKTMBHOCT
O4nyYMBar-a, Na n NpaBHOM MOCy pa3Boaa bpaka.
HeratvBHe nocrneguue ce orpaHu4yaBajy camMo Ha
OBe cTpaHe - buBLle cynpyxHuke. MefyTum, HacTy-
naweM npeknaa o6uno kor obnuka sajeaHuLe y Kojoj
ersucTnpajy fgeua, HeOnxogHO je peanusoBaTu
HUMX0Be Hajbosrbe npaBHe UHTEpece, Te cuTyauuja
noctaje komnnukoBaHuja. W nopen Hu3a dopmu,
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peneBaHTHE CyAcKe Mpakce, kaga je y nuTawy
noBepaBawe Aeue, NpuMaT npeysvMmajy nuem y
nvue agBokatv n megujatopu. BewTtayka vHTenu-
reHumja Moxe MNpPY>XUTU HajeKOHOMUYHKUje U Hajpa-
3yMHMje pelleHe, anu Tamo rae cy eMOTUBHU Oa-
HOCHM JOMWHAHTHMW, Kao 1 Kada je y nuTarby nose-
paBah-€e feLe, Hajborbe pelere 00n4HO GuBa kaga
obe cTpaHe cxBaTe Aa Aenajy cnopasymHo, a LWTo
BeLUTa4yka MHTENUreHumja He MoXe.

Haume, nopoanMyHO npaBHU CMOPOBU ce Tpaau-
LMoHanHo pelaBajy y3 yyewhe Tpehe cTpaHe, koja
Ha OCHOBY CBOje HEenpucTpacHOCTU, NpodecroHarn-
HOCTU N €TUYHOCTM MOoCTynaka, onakwasa pella-
Bakbe CMOpOBa, M3HanaxeHe Hajborber pewwera 3a
06e cTpaHe. TamMo rae emoLmje JOMUHUPAjY, pasym-
HOCT y nocTynawa je MMuHMMarnHa. 3aTo je npucy-
cTBO Tpehe cTpaHe HeonxoaHo. pema HU3y cnpo-
BeJEeHVX CTyauja ucTpaxusama, 3akibydnno ce ga
CropasyMHO pellaBare cropa, AONPUHOCU MUHU-
Manusaumjy emMOLMOHaNHUX U EKOHOMCKUX Tpo-
WKoBa pelwaBaka cykoba. [lopen HaBegeHor,
NpuCTyn crnopasymy WHOMBWAYaNHO, Kao NnocebHoj
jeauHkn, y3 ydelwhe Tpeher npogecrmoHanHor nuua,
omoryhaea nopoauuama ga obnukyjy cBoje crno-
pasymMe Tako Oa Hajborbe ofroBapajy HMXOBUM
WHAMBUAYANHUM JINYHUM NOPOAMYHMM noTpebama
W BpeaHOCTMMa, cMakyjyhin noTeHumjan 3a KacHuju
HacTaBak cykoba.

Kao wrto je Beh HaBeaeHO, NOPOANYHO NpPaBHU
CrnopoBu HacTajy ycned nopemeheHnx nopoanYHUX
penauuja, Koje Cy HMuupaHe HeraTMBHUM eMOLMO-
HanHWUMm penauujama. [lakne, HeraTuBHa eMOTMBHA
penauuvja oOMUHMpPa, a NpaBo, nNpasga W NpaBuy-
HOCT W3UCKYjy OBjeKTMBHOCT, HENPUCTPacTHOCT U
jeoHakocT npema ctpaHkama. C Tum y Be3un, Tpehe
nvue, obM4HO opraH cTapaTerbcTBa, aABoKaT, cyd a
Hekag U MegujaTop, Uako MHCTUTYUMja Meaujaumnje
Huje y npakcu 3axusena y Penybnuum Cpbujn,
MMajy BakHY yrnory y oBakBuM nocTynuuma. Yyeuu-
he jegHor Tpeher objektuBHOr nuua, omoryhaea
dep 1 jegHake ycrioBe nperoBapawa 6e3 npeHo-
LeHa CoNncTBeHOr Mywrbera. OBakBO NOCTyNam-e,
omoryhaBa cTpaHkama 6pxe n 6or.e gonaxere o
KoMnpommuca Kojum ce yrrmaBHoOM obe cTpaHe
3a40BoSbaBajy. Ha oBaj HaUMH YyMEeCTO UCKIbYYMBO
dopmanHo npaBHOr 3aJ0BOSbEHA, WTO je 6uno
O4JIMKa PaHUjUX YUCTO TpagULMOHANHUX CYACKMX
oanyka, a wTo 6m morna ga omoryhu n caBpemMeHa
BellTavyka uHTenureHumja, omoryhaea ce sehu cre-
neH BepoBaTHohe peanusaumje cnopasyma. Pasnor
je BuwWe Hero jegHocTaBaH - obe cTpaHe cy
yyecTBoBane Yy W3Hanaxewy pellerwa koje je
HajnoBosbHMje 3a oboje. MNobeaHnka Hema.

C papyre cTpaHe, BelTadka WHTenureHuuja,
omoryhaBa peluaBate cnopa 6e3 nMyHor npucycr-
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Ba, WTUTW CTPaHKe OA4 eMOLMOHAaNHUX cutyaumja,
Aajyhm um npumapHn ocehaj curypHoctn u Barba-
HOCTW CBOje oanyke, anu aHynupajyhmu peanHocT,
obGjekTMBHOCT M Aybrbe pasymeBawe yspoka U
pasnora 3a HacTany NoOpoANYHO NPaBHY CUTyauujy.
Be3s nogpobHujer pasymeBara y3poyHMKa HacTa-
nnx KoHMKaTa, Yunje ce pellere Moxe nsHahu y3
nomoh npaBHWKa eAyKOBaHUX Y JOMEHY MOPOANYHO
npaBHMX OOHOCA, CBaKM MOCTUIHYT CropasyMm je
BMCKO pu3ndaH 3a peanusauujy. Pasnor tome ce
Hanasu y OKOMHOCTW Aa CBaka of CcTpaHa, nog
AOMUHaUMjOM HeraTMBHE eMouuoHanHe Habwuje-
HOCTW, Huje y moryhHOCTM ga pasasHa Hajborbe
pewere. BewTayka vHTenureHumja Hema Mmoryh-
HOCT emouuoHanHe nogpuwke. OHa Moxe 6uUTK
pobap onepatep opmManHO NpaBHMX 3axTeBa,
jeQHocTaBHOr 3agoBofberwa dopme, yak U borbe
Hero 6uno koje CTpy4HO nuue, npodecroHanaw u3
AOMeHa MopoAMYHO MpaBHOr gomeHa. NopoanyHo
npaBo 1 NUTaka Koja Ce MMe peluaBajy Cy MHOro
BMWeE o obuyHe QopMe U MHOro Buwe of
TakcaTVBHO HaBedeHe cyacke oanyke. [akne,
Tpeha nuua, ydyecHuuUm NocTynKa (agBokaTu, cyavje,
MeamjaTopu) CBOjUM ANPEKTHUM YYMHKOM Yy MOCTYn-
Ky MOry CTpaHkama y cnopy ykasaTtu aa Hucy mefy-
COBHM HenpuwjaTerbM M Aa je HbUXOB O4HOC npe-
BaCXO4HO 3anoyeT No3NTUBHMM emoLMjama Koje cy
KacHvuje gobune pgpyradvjy KoHoTauujy, Te y TOM
cMmucny da je 3a obe cTpaHe Hajoorbe usHahwu
peluere NO3NTUBHO 3a 06e cTpaHe.

Hakne, TpaguumoHanHa apsokaTypa OOHOCHO
yyYMHaK NpodecroHanHWx npaBHMKa Yy NOPOANYHO
npaBHMM MNOCTYNuUMMa He MOXe U He Tpeba buTn
3aMereHa BEeLUTaYkOM WHTENUreHuMjoM ocuMm Yy
AoMeHy Bp3or npeTpaxuBara U UCTpaxueama Beh
AoHeTux npecyaa. NopoanyHoO NpaBHM NOCTYNLUM CY
KOMMNIIMKOBAHW, €eMOUMOHanHo HabuvjeHn un vy
MHOLITBY MoJaTtaka Heyka CTpaHa Cce Nako MoXe
[oBecTu y 3abnygy, HapouuTo Kafa je y nutawy
nocTynak noBepaBaka, usapkaBara MarnonetHe
Aeule, kao u nogena 6payHe TekoBUHe.

Mopen HaBepeHor, Tpeba HanomeHyTn [Jda
oanyke y nopoanyHO NpaBHWMM OgHOCMMa Bapupajy
of ApXase [0 ApXaBe, Te je caMMM TUM TPEHYTHO
Hemoryhe n3rpaguTu rmobanHy BeluTayky UHTeNu-
reHumjy koja 6m y uenoctn omoryhuna v rapax-
TOBana npaBWYHOCT NpeanoXeHe npecyae, Yak Hu
Yy HajjegHocTaBHMjum nocTynuuma. Uctpaxmnsama
nokasyjy [a je CUCTeM BeluTauyke WHTenureHuuje
KOju Ce KOpPUCTU 3ajeQHO C IbyACKOM CTpydHohy

cynepvopHuju op ynotpebe camo BelTadke
UHTenureHuuje.
[akne, BewTayka WHTenuUreHuuja ce Moxe

KOPUCTUTWU caMO Yy jeQHOCTaBHUjUM CryyajeBuma.
Kaga je y nutawby noctynak CroXeHuju no CBOjOj
npupoAKn, Ma KOMWKO BellTadka WHTenureHuuja
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buna HanpegHa, 0BjekTMBHa M peaoBHO yHanpe-
AuBaHa HOBMM Nogaunma, heH paj je He3amucnme
0e3 aHraxoBaka Ibyackor paktopa — agBokaTta.
Cee apgBokaTCke KOMOpe Yy CBeTy He 3abpamyjy
ynoTpeOy BeluTayke, anu je HWM He Npenopy4yjy.
CTteneH HeyTpanHOCTU 3aCHOBaH je Ha OKOMHOCTH,
[a je Ha Kpajy 0aroBOPHOCT 3a KpLUeHe eTUYHOCTM
nocTynawa - Ha aaBoKaTy U HEeroBoj NULEHLM.

3AKIbYYAK / CONCLUSION

BewTadka wuwHTEenureHumja je cactaBHM [Oeo
cBakogHeBHUUe BehuHe nopoauvua y Penybnvum
Cpbuju. EKOHOMUYHOCT M edUKACHOCT BeluTayke
WHTEnureHumje ce ornega y 6pavHM npyxawa WH-
dopmaumja, nakoj OOCTYNHOCTM 3akoHa, nogsa-
KOHCKUX akaTa, paHuje OOHeTWx npecyga, anu ¢
Jpyre cTpaHe LWwemaTcKo NocTynawe Y MNpaBHUM
noctynuuma ca cobom HOCU HU3 puamka. Y NpaBHUM
NocrnoBMma, HapounTo y MOPOAMYHO MpaBHUM, He
MOXe Ce MOoCTynaTu No ycTarbeHoM wabrnoHy, jep je
CcBaka nopoguua eHTuTeT 3a cebe n jeauHCcTBEHa
NnopoauYHoO coumjanHo eMoTuBHa npuda. CreneH
00jeKTMBHOCTMN, HEMPUCTPACTHOCTU U NPaBUYHOCTH
MOCTYMKa, Kao U eBeHTYyarnHn cnopasymHu JOrosop,
jeanHo ce Moxe o00e3beguTn ydewhem Tpehe
CcTpaHe — npodecuoHanua (4YoBeka) y OOMEHY
nopoguyHor npaea. Takofe, YKonuKo je y ynotpebu
BellTayka WHTenureHuuwja, [JoBOrbaH je jedaH
norpelwaH Kopak, jefaH MnorpelHo yHeT nojam vy
npeTpaxuBay na ga uenokynaH ucxop byge agpa-
CTUYHO U3MeHeH. 3aTo je npe cBera HeonxogHo
YTBPOWTU MUTawe OArOBOPHOCTM 3a HacTane no-
cneguue. lNpunagHuum ceBux npodpecuja Koje ce
6aBe npaBom U NpaBUYHOLWINY Y TPEHYTKY 3ano4u-
Haka CBOje CTpy4He AenaTHOCTW nonaxy npode-
CUOHarHy eTudKy 3akneTBy. HapylaBawem eTuny-
Kor nocTynara y CBOM paay, nuueHua 3a pag he nm
6utn onosesaHa. Ko he Outu opgrosopaH npwu
ynoTpeOu BeluTayke UHTenureHumje?

MNpumeHa BewTayke uHTenureHumnja y Peny-
6nmum Cpbuju y npaBHOM OOMEHY je cBeAeHa Ha
MUHUMYM: yBp3aH npucTyn opManHo npaBHUM
aktuma, on-line npoBepy MOCTYrKa, Kao U enekT-
POHCKY JOCTaBy JOKyMeHaTa. Ha ocHOBY M3noxeHe
aHanuae MOXeMO 3aKiby4uTu a y OBOM TPEHYTKY
Hema MecTa 3a YyHanpehewe HeHe MpuMeHe Yy
OOMEHY NopoANYHO NPaBHUX OAHOCA.
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Abstract: Despite all expectations of declining interest for energy in the 21st century, the issue of energy seems more
relevant than ever. The problem of energy supply has become universal and comprehensive. No part of the world, no
economy is spared. Green and circular economy as new business models radically change the current paradigm of linear
concept and irrational use of non-renewable resources. New solutions are being sought, and one of the main directions is
the use of renewable energy sources, but also alternative sources of energy such as nuclear power. All of the above are
current topics in EU (The European Green Deal), Serbia and the region of Western Balkans (The Green Agenda for
Western Balkans). Serbia has a lot of problems with outdated and damaging technologies in energy sector, but also is rich
in potentials for renewable energy sources. Their current state is dealt with by the research conducted through this paper.

Keywords: Solar energy, Wind energy, Hydroenergy, Geothermal energy, Biofuel, Agriculture, Energy Transition, RES,
Western Balkans.

Sazetak: Uprkos svim ocCekivanjima pada interesovanja za energiju u 21. veku, pitanje energetike se Cini relevantnijim
nego ikad. Problem snabdevanja energijom postao je univerzalan i sveobuhvatan. Nijedan deo sveta, i nijedna ekonomija
nisu postedeni. Zelena i cirkularna ekonomija kao novi poslovni modeli radikalno menjaju dosadasnju paradigmu linearnog
koncepta i neracionalnog koriSéenja neobnovljivih resursa. TraZe se nova redenja, a jedan od glavnih pravaca je koriscenje
obnovljivih izvora energije, ali i alternativnih izvora energije, kao $to je nuklearna energija. Sve navedeno su aktuelne teme
u EU (Evropski zeleni dogovor), Srbiji i regionu Zapadnog Balkana (Zelena agenda za Zapadni Balkan). Srbija ima dosta
problema sa zastarelim i Stetnim tehnologijama u energetskom sektoru, ali je i bogata potencijalima za obnovljive izvore
energije. Istrazivanjem njihovog trenutnog stanja bavi se ovaj rad.
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INTRODUCTION

The entire world economy is affected by the
energy crisis due to energy shortages, rising costs,
and increasing use. Serbia, like the rest of the world,
faces enormous challenges in the field of energy:

sources. Serbia's energy system is the backbone of
the economy, but also a source of progress in
sustainable green development. The energy pot-
ential of renewable sources is poorly utilized due to
the dominance of outdated technologies, especially

the use of fossil fuels, the slow development of
technology and the application of renewable energy

in the energy sector of the Republic of Serbia.
The implementation of modern energy technologies
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into the existing energy system, as a rule, aims to
improve the process of energy transition, which is
defined through the matrix: decarbonization, dec-
entralization, digitalization and democratization of
the energy sector (Parovi¢, 2023). The European
Green Deal was created as a consequence of the
awareness of climate change and environmental
degradation as an existential threat to both the
European continent and the world. To overcome
these challenges, the European Green Deal was
ratified with the aim of transforming the EU into a
modern, resource-efficient and competitive econ-
omy, without greenhouse gas emissions by 2050,
with economic development without falling behind in
all areas (EC, 2024). Energy transition and decarb-
onization in Europe can serve as models for all
countries of the Western Balkans.

As an extension of the European Green Deal,
the Green Agenda for the Western Balkans was
prepared in order to realize the strategy of regional
development and prepare a response to the chall-
enges of climate change and green transition in the
countries of the Western Balkans. The countries of
the Western Balkans have committed to harmonize
environmental regulations with European standards
and norms together with the EU in order to achieve
carbon neutrality of the continent by 2050, by intr-
oducing a strict climate policy and reforms in the en-
ergy and transport sectors (Mrdenovic et al., 2024).

The lack of energy security causes panic dem-
and (and production) from any available source,
while the requirements for sustainability and envir-
onmental protection impose additional costs and
great efforts in finding solutions that will be econ-
omically justified, while at the same time they can
satisfy the huge demand for energy. A lot of work is
also being done to create optimal regulatory rules
and set sustainable goals. Development based on
the deterioration of the environment and exploitation
of natural resources cannot be sustained in the long
term. The transition of the European energy industry
towards a green future requires innovative partic-
ipants who have the courage and desire to shape
new business models, and therefore an innovative
future (Pavlovic et al., 2024).

Green economy, economy based on green
growth and low carbon level, circular economy, bio-
economy, blue economy, are the economic models
that the world is looking for. Pavicevi¢ points out that
if we want our future to be somehow safer, the
economy must change so that human well-being is
realized, but without the accompanying destruction
of the ecosystems on which that well-being largely
depends (Pavicevié, 2023). Authors like Merino-
Sarum and collaborators is that the concept of green
economy is multidimensional and concludes that
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one of the specifics of this concept is paying special
attention to the interface between the economy and
the environment (Merino-Sarum et al., 2020). These
new economic theories are largely seen as different
forms of green economy. In many countries, rese-
arch and development as well as practical business
activities of the private sector have prioritized the
creation and development of new economic models
(Luknar et al., 2023). On the one hand, the green
economy, which results in the improvement of
human well-being and social equality with a signif-
icant reduction of environmental risks, and the circ-
ular economy, on the other hand, whose focus is the
prevention of waste generation and its reuse as raw
materials, represent a sure way to solve environm-
ental problems and realize sustainable development
goals (Aleksic¢ et al., 2023).

The negative impacts of energy sources based
on coal, gas and fossil fuels can be beneficial and
challenging for the development of a country's econ-
omy, but they are also a reason for the development
of energy from renewable energy sources (RES)
which contributes to wider human development go-
als. Renewable or inexhaustible is a key property of
all current non-conventional energy sources. Namely,
for all conventional forms of energy (fossil and nucl-
ear fuels), with the exception of water power energy
used in large hydroelectric power plants, it is char-
acteristic that they are non-renewable, that is, their
use irreversibly consumes their limited reserves on
our planet (Milovanovi¢, 2024). The business of mod-
ern organizations, regardless of their activity, must be
sustainable and without danger to human health and
the environment (Buri¢ and lli¢, 2023). Energy trans-
ition is not possible without improvement and stren-
gthening of human capacities in the field of energy
and intersectoral connectivity at all levels.

Acceptance of the energy transition and a
responsible attitude towards the use of energy can
only be achieved if citizens are active participants in
information, promotion and decision-making in en-
ergy projects (Nikoli¢ et al., 2023). Radoniji¢ points
out that the environmental problems in the vicinity of
thermal power plants and energy plants in industry
and district heating in Serbia are very serious (Rad-
onji¢, 2023).

1. SUBJECT AND OBJECTIVES

The aim of this work is to research the state and
potential of renewable energy sources in Serbia and
the countries of the region, as well as a review of
European trends. Actuality of green tendencies in
the energy sector, which is a global issue and
obligation (The Green agenda for the Western
Balkans) in Serbia and the countries of the region.
Therefore, it is of great importance to continuously
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research these questions, and some of the answers
are offered in this paper.

2. MATERIALS AND METHODS

In the research, a review of the literature was
carried out, using the descriptive method, which
refers to the green economy, energy transition and
the energy system. The starting point of further
research is the analytical method using the
database of the International Renewable Energy
Agency (IRENA), the database of Eurostat and the
database of the Statistical Office of the Republic of
Serbia (RSZ), which is further developed by addit-
ional systematization in the author's research with
the use of other relevant official data. The research

examines the state and potential of RES in Serbia
with an overview of the state in Europe, the EU-27
average. The paper includes a case study covering
the following countries: Serbia, Hungary, Croatia, Ro-
mania, Slovenia, Bosnia and Herzegovina, Monte-
negro, North Macedonia, Bulgaria and the EU-27
average.

3. RESULTS AND DISCUSSION

The energy of water, sun, wind, energy from
geothermal sources, biomass and biogas is used for
the production of electricity, thermal energy and fuel.
In addition to RES, the potential in distancing from
fossil energy sources is presented and total altern-
ative energy sources.

Primary energy

/

N\

Non-renewable energy sources

Renewable energy sources

- Fossil fuels
- Nuclear energy

- Manure

- Biomass

- Biofuel

- Hydroenergy

- Solar and Wind energy
- Geothermal energy

- Ocean energy

Figure 1 — Systematization of primary energy sources
Source: Author’s figure

Primary energy can be obtained from non-
renewable energy sources, i.e. fossil fuels and nucl-
ear fuels, as well as renewable energy sources.
More and more people are talking about nuclear
energy as an alternative source of energy, even
though it is a non-renewable source, nuclear energy
can also be viewed in this way due to its low cons-
umption (high energy density) and high productivity
in the energy obtained. Uranium has characteristics
that can strengthen a country's security of supply
when nuclear is part of its energy mix. Uranium is a
uniquely concentrated source of energy, so the
required quantities are much smaller than for coal or
oil; a 1 GVe power plant requires about 20-30 tons
of manufactured nuclear fuel per year compared to
over 3 million tons of coal (WNA, 2024). According
to the data of the European Nuclear Society (ENS),
there are 168 nuclear reactors (active or under
reconstruction) in Europe. In the surrounding countr-
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ies, 4 reactors are operational in Hungary, 2 in Rom-
ania and 1 in Slovenia (ENS, 2024). According to
official announcements, Serbia could also have its
own nuclear future.

The possibilities brought by the use of renew-
able energy sources have several levels. Economic
development, employment and new investments.
Slowing down climate change and energy security,
as well as health benefits, are very important.
Numerous obstacles were recognized on the path of
transition towards the application of RES: technical,
economic, political framework, lack of support from
local communities and counter-lobbying.

Discussions about RES in the Republic of Serbia
can be viewed at the state level, at the regional level,
that is, by comparative analysis with neighboring
countries, and we certainly get a broader picture of
the situation by analyzing the state of RES in Europe.
For this reason, renewable energy sources are key
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components of sustainable development, which
reduce the degree of environmental vulnerability and
neutralize concerns about the security of energy
supply (Arsi¢ and Vucini¢, 2022). In addition to relying
on RES, the transition to using these sources requ-
ires bridging the interruption in the supply of RES.

In that case, the issue of energy obtained from
hydrogen is also important, which in the ideal case of
obtaining energy from hydrogen, this type of energy
should meet the criteria of efficiency, ecological su-
itability, profitability and speed of production (Seovi¢
et al., 2023). Demand for hydrogen will reach an all-
time high in 2022, but remains concentrated in trad-

itional applications. Global hydrogen use will reach 95
Mt in 2022, an increase of almost 3% compared to
the previous year. This global growth does not reflect
the success of political efforts to expand the use of
hydrogen, but is related to general global energy
trends. The FGSZ company is the owner and operat-
or of the Hungarian high-pressure gas pipeline syst-
em that serves gas distribution companies, power
plants and large industrial consumers. FGSZ has
published a call (non-binding phase) for hydrogen
transmission capacity in the Hungarian network and
interconnection points with Austria, Croatia, Romania,
Serbia, Slovakia, Slovenia and Ukraine (IEA, 2023).

Table 1- Total renewable energy of European countries in 2017 and 2021 in MW, with trend

No Country 2017 2021 Trend
1 Albania 4526 8963 +4437
2 Andorra 103 97 -6
3 Austria 51055 52754 +1699
4 Belarus 754 1298 +544
5 Belgium 15810 23466 +7656
6 Bosnia and Herzegovina 1808 2039 +231
7 Bulgaria 4289 4532 +243
8 Croatia 2916 3490 +574
9 Cyprus 278 485 +207
10 Czech Republic 4278 4552 +274
11 Denmark 8194 10882 +2688
12 Estonia 615 1012 +397
13 Faroe Islands 60 64 +4
14 Finland 7512 9564 +2052
15 France 48036 60394 +12358
16 Germany 112514 138567 +26053
17 Greece 8686 12456 +3770
18 Hungary 1224 3906 +2682
19 Iceland 2711 2879 +168
20 Ireland 3676 4819 +1143
21 Italy 52128 56856 +4728
22 Latvia 1796 1823 +27
23 Lithuania 787 1159 +372
24 Luxembourg 318 504 +186
25 Malta 116 210 +94
26 Moldavia 82 153 +71
27 Montenegro 747 817 +70
28 Netherlands 7937 23598 +15661
29 North Macedonia 731 822 +91
30 Norway 33251 39406 +6155
31 Poland 7982 16457 +8475
32 Portugal 13541 15074 +1533
33 Romania 11145 11120 -25
34 Serbia 2482 2957 +475
35 Slovakia 2385 2406 +21
36 Slovenia 1479 1704 +225
37 Spain 47948 62011 +14063
38 Sweden 28179 34603 +6424
39 Switzerland 17049 19025 +1976
40 United Kingdom 40047 49276 +9229
41 Ukraine 6530 14921 +8391

Source: Author ’s research based on IRENA database
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The trend of production growth is observed in 29
out of 41 observed countries. A downward trend was
recorded in Romania, 25 MW less in the observed
period and Andorra 6 MW less. The growth trend
ranges from 4 MV (Faroe Islands) to 26503 in Germ-
any. A growth trend of up to 200 MW was recorded
in 8 of the 41 observed countries, a growth trend of
201 to 1000 MW was recorded in 10 countries,
including Serbia, a growth trend of 1001 to 10000

Switzerland
Belguim
Netherlands
Sweden

Norway

United Kingdom
Austria

France

Spain

Germany

0 20000 40000 60000

MW was recorded in 16 countries, while a growth
trend of over 10001 MV recorded in 4 countries.

The 10 most successful European countries
producing energy from RES, according to the total
amount of energy produced from RES, are:
Germany (138567 MW), Spain (62011MW), France
(60394 MW), Austria (52754 MW), the United
Kingdom (49276 MW), Norway (39406 MW), Sweden
(34603 MW), the Netherlands (23598 MW), Belgium
(23466 MW) and Switzerland (19025 MW).

80000 100000 120000 140000 160000

Figure 2 - The 10 most successful countries in Europe in total produced renewable energy (2021), in MW
Source: Author ’s figure

Table 2 - Total renewable energy in Serbia and countries of the region 2017-2021, in MW

Year | Serbia | Hungary | Croatia | Romania | Slovenia I_I? oshia ar_1d Monte- North ._ | Bulgaria EU-27
erzegovina| negro | Macedonia average
2021 | 12676 6915 10528 26344 5449 7186 2333 1713 10308 | 39925
2020 | 10238 5529 8551 24607 5583 4900 1766 1554 7466 39342
2019 | 10521 4690 8347 24935 5040 6393 1929 1344 7485 36313
2018 | 10920 3766 9781 26195 5233 6550 2256 1966 9380 34908
2017 | 9303 3480 7116 24282 4448 3818 1121 1296 6131 32504

Source: Author’s research based on IRENA database

EU-27 average
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Bosnia and Herzegovina
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Romania
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Hungary
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Figure 3 - Total renewable energy in Serbia and the region (2021), in MW
Source: Author’s figure
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Total energy from RES in Serbia in the observed
period is increasing. Compared to 2017, Serbia is in
a growth trend (+3373 MW), Hungary almost doubl-
ed its potential in the observed period, but the total
energy produced is almost twice as much as in Ser-
bia. The reason for this can be found in the exist-
ence of nuclear reactors in use in Hungary and
Slovenia, while Romania has 2 operational nuclear
reactors, but despite this, Romania has the highest
total energy produced from RES among the observ-
ed countries (26344 MW). What is obvious is that
the observed countries are far below the EU-27
average (39925MW), while the average growth
trend in the EU-27 in the observed period is +7421,
in the period 2017-2021.

The weakest results in 2021 (latest data) were
found in North Macedonia (1713 MW) and Monte-
negro (2333 MW). They are followed by Slovenia
(5449 MW), Hungary (6915 MW), and Bosnia and
Herzegovina (7186 MW). These countries receive
less than 10,000 MW of energy from RES per year.
Over 10,000 MW are achieved by Bulgaria (10,308
MW), Croatia (10,528 MW), Serbia (12,676 MW)
and Romania (26,344 MW). Serbia achieves sign-
ificant results in the observed region. Before Serbia
(with 12,676 MW), Romania achieves a better result
with 26,344 MW. Also, all observed countries are
significantly below the EU-27 average, which is
39925 MW in the observed year.

Table 3 - Share of energy from RES in Serbia, countries of the region and EU-27, 2017-2022

Year | Serbia | Hungary | Croatia | Romania | Slovenia I—? oshia af‘d Monte- North .| Bulgaria | EU-27
erzegovina| negro | Macedonia
2022 | 24.67 15.19 29.35 24.14 25.02 - 39.94 18.68 19.09 | 23.04
2021 | 25.25 14.13 31.28 23.87 25.00 36.56 39.89 17.46 19.44 21.89
2020 | 26.29 13.85 31.02 24.47 25.00 39.83 43.77 19.22 23.31 22.03
2019 | 21.44 12.63 28.46 24.29 21.96 37.45 37.72 17.48 21.54 | 19.88
2018 | 20.32 12.54 28.04 23.87 21.37 35.97 38.80 18.17 20.58 19.09
2017 | 20.28 13.55 27.28 24.45 21.65 23.24 39.69 19.63 18.69 18.41

Source: Author’s systematization based on EUROSTAT data

When it comes to the share of RES in the total
energy produced, the worst results were found in
Hungary (15.19%), North Macedonia (18.68%) and
Bulgaria (19.09%). These countries have a share
less than 20%. These countries are followed by the
EU-27 average, which is 23.04%, but it can be
assumed that this average is lower than in the
observed countries of the region due to the energy

obtained from other, alternative sources that are not
based on "dirty" or outdated technologies and are
not systematized in RES. Then follows Romania
with 24.14%, Serbia 24.67%, while the best results
were found in the case of Croatia and that share is
29.35%. The share of RES in the total energy
produced in Serbia is 24.67%, which is even higher
than the EU-27 average.

Table 4 - Share of energy production from RES in Serbia, 2017-2022, in TJ

Year Total produced energy | Solar energy | Wind energy | Hydro energy | Geothermal energy | Biogas
2022 405818 57 3418 33388 64 2214
2021 427214 49 3904 43143 63 2221
2020 454064 48 3512 35095 212 1624
2019 431567 49 3234 36714 220 1190
2018 - 47 542 41015 219 958
2017 532827 47 175 35107 222 723

Source: Author ’s systematization of Statistical Office of the Republic of Serbia data

The share of energy production from renewable
energy sources is growing year by year in Serbia,
but the shares are still low. According to the total
amount of energy produced in 2022 (405818 TJ),
the largest part of non-renewable energy sources,
while within RES, the largest part of produced en-
ergy belongs to hydro energy (33388 TJ), then wind
energy (3418 TJ) and biogas (2214 TJ). Shares
below 100 TJ were found in the case of geothermal
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energy (64 TJ) and solar energy (57 TJ). In the
observed five-year period 2017-2022, Serbia
achieved a positive trend in terms of the energy
produced from solar sources (+10 TJ), wind energy
(+3243 TJ) and biogas (+1491 TJ). A negative trend
was found in the production of hydro energy (-1719
TJ) and geothermal energy (-148 TJ) in the
observed period. Serbia has a positive trend in
energy production from 3 out of 5 observed RES.
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Serbia has good potential when it comes to wind
energy. Renewable energy is one of the fastest
growing segments of energy consumption, and wind
energy is one of the most widely used sources of
renewable energy (Sadorsky, 2021). Using wind
energy as a source of renewable energy represents
high investments, due to the high costs of building
wind power plants, but apart from being a clean
source of energy, the problem also arises with the
negative environmental impacts that the energy
production process produces. Currently, there are 9
wind farms with 158 windmills in operation in Serbia,
primarily in Vojvodina. Another 23 wind farms are
planned and under construction.

Serbia is a country rich in global radiation energy
that can be used for renewable sources of solar
energy: northwestern and southeastern Serbia have
great potential. Solar energy is an immediately us-
able, clean and renewable environmental resource,
which is a major advantage over fossil fuels. Theref-
ore, more and more work is being done on systems
that convert solar energy into electricity, both for
small domestic and large commercial areas of solar
panels in order to make a great contribution to the
stability of the operation of public power networks
(Arsi¢ et al., 2023). The use of alternative sources
can be considered significant when we look at
photovoltaic cells that use solar energy — these cells
accompany many products of wide use, they can be
found as an integral part of the smallest devices, but
also as systems that contribute to the supply in
power systems. An important advantage of this type
of energy transformation from solar to electricity is
that there are no harmful effects during this process.
Solar energy as RES depends, like wind energy, on
climatic factors, but unlike wind energy, equipment
for the production of electrical energy from solar
energy is becoming more and more available and
affordable from year to year and in greater practical
application.

Biomass for energy needs includes a wide range
of materials: natural forests, energy crops, agricult-
ural waste, food waste and consumer waste, i.e. ind-
ustrial waste (Brakus and Gligovi¢, 2023). The use
of biomass as a renewable type of fuel can help in:
re-industrialization of the country, raising the level of
agricultural production, encouraging public-private
partnership, reducing unemployment, training local
personnel in the development of thermal energy
plants, reducing the import of fossil fuels and direct-
ing possible donations and incentives (Mladenovic¢
et al., 2022). The circular economy can facilitate the
construction of better and more sustainable food
systems by applying the principles of regenerative
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food production and optimal use of biomass. In this
way, the application of circular solutions in the
management of agricultural waste, soil and livestock
production, in irrigation and more efficient use of
water, but also in the management of production
waste, packaging and food losses could contribute
to a healthier and more accessible diet, as well as
balancing the economic and ecological benefits of
modern humanity (Balaban et al., 2023). Biogas as
RES is obtained by the process of anaerobic dig-
estion, which is a biochemical process of decomp-
osition of organic molecules under anaerobic cond-
itions. Bioenergy production from anaerobic digest-
ion (AD) is a promising technology that contributes
to the reduction of climate change and is considered
a sustainable process for waste management
(Cvetkovic¢ et al., 2022).

Serbia has 16 hydroelectric power plants with 51
units, which makes up almost 38.4% of the total
energy potential of the Electric Power Company of
Serbia. Electricity is produced in the Perdap HPP
branch, the Kladovo and Drinsko-Limska HPP
branch and Bajina Basta. The extraordinary potent-
ial of renewable water energy is also represented by
small hydropower plants that can be installed on
watercourses and become "privileged" energy prod-
ucers.

CONCLUSION

Serbia, as well as the other observed countries
from the region, but also other European countries,
both EU members and non-EU members, are
committed to carry out the energy transition and
transformation of the economy through a greater
share of renewable energy sources in their energy
mix. The state of the energy system in Serbia shows
signs of significant efforts aimed at realizing the
energy transition. The share of energy obtained from
renewable sources, from almost a quarter of the
total energy produced, is encouraging, especially if
you take into account the fact that it is above the
European average. The shortcoming of the current
situation reveals the fact that the rest of the
produced energy mainly comes from outdated "dirty"
technologies and fossil fuels. The development and
application of renewable energy source technologi-
es is a long-term and expensive process. Therefore,
in the period of energy transition, it would be
expedient to consider the use of alternative sources
of energy, which are not renewable (hydrogen and
nuclear energy), but do not come from fossil energy
sources. Perhaps this is the right path for Serbia in
bridging the energy gap until the complete transition
RES.
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In Memoriam

Prof. dr Dragan Veselinovié¢ (1930-2024)

Dr Dragan Veselinovi¢, pedagog, prijatelj, nauénik, redovni profesor u penziji Fakulteta za fizi€ku hemiju
Univerziteta u Beogradu, odgovorni urednik Casopisa Ecologica, napustio nas je 08.05.2024. godine.
Sahranjen je u Uzicu.

* k%

Profesor Dragan Veselinovi¢ je roden u NiSu 1930. godine. Srednju Skolu je zavrSio u Beogradu.
Diplomirao je na Prirodno-matematickom fakultetu (PMF) u Beogradu, na grupi fizicke hemije davne 1954.
godine, a ve¢ sledece godine zaposlio se na katedri za fizicku hemiju, Prirodno-matemati¢kog fakulteta u
Beogradu, u zvanju pripravnika profesora srednje Skole, a od 1956. godine u zvanje asistenta. Kao asistent
vodio je na mati¢nom fakultetu vezbe iz predmeta Fizicka hemija i Elektrohemija. Vodio je i vezbe iz predmeta
Fizicka hemija, Elektrohemija i Radiometrija na TehnoloSko-metalurS§kom fakultetu u Beogradu kao honorarni
asistent. Doktorsku disertaciju odbranio je 1965. godine, a od 1966. godine drzao je predavanja na
Filozofskom fakultetu u Pristini, kao honorarni predavac, a od 1968. godine kao honorarni docent. Na katedri
fiziCke hemije PMF u Beogradu izabran je za docenta 1969. godine, za vanrednog profesora 1980. godine, a
za redovnog 1986. godine. Od 1996. godine je bio u penziji.

Na mati¢nom fakultetu u Beogradu ucestvovao je u postavljanju nastave iz predmeta Fizicka hemija (za
studente fizike) koju je od 1968. godine drzao 15 godina. Postavio je nastavu iz predmeta Fizicka hemija
kompleksnih jedinjenja i predmeta Fizicka hemija u za$titi Zivotne sredine, za studente na grupi fiziCke hemije.
Na postdiplomskim studijama inicirao je uvodenje smera zastite Zivotne sredine i odgovaraju¢ih planova i
programa nastave. Postavio je i drzao nastavu iz predmeta Fizicka hemija za studente molekularne biologije.
Na Filozofskom fakultetu, kasnije PMF u Pristini postavio je i izvodio nastavu iz predmeta OpSta fizicka hemija.
Postavio je nastavu, i odredeno vreme je izvodio, iz predmeta Fizicka hemija na Fakultetu odbrane i zastite u
Beogradu i iz predmeta OpS$ta hemija (za studente fizike na PMF u Kragujevcu). U okviru Centra za
multidisciplinarne studije u Beogradu u¢estvovao je u postavljanju i donoSenju nastavnih planova i programa
za smer Zastita Zivotne sredine gde je i drzao nastavu iz predmeta Promet zagadivaca u prirodi i Oshove
fizickohemijske zakonitosti. U&estvovao je u postavljanju nastavnog plana i odgovarajuc¢ih programa
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predmeta, za usmerenje TehniCar za zastitu Zivotne sredine u srednjim Skolama u okviru usmerenog
obrazovanja.

Profesor dr Dragan Veselinovi¢ je sa koautorima napisao: 6 srednjoskolskih udzbenika iz zastite zivotne
sredine, zbirku zadataka iz fizicke hemije i 3 univerzitetska udzbenika: RavnoteZe u kompleksirajucim
sredinama, Fizi¢kohemijski osnovi zastite Zivotne sredine — knjiga | — Procesi i stanja u Zivotnoj sredini i knjiga
Il - Izvori zagadivanja, posledice i zastita. Sa saradnicima preveo je knjigu Hemija izotopa A.l. Brodskog koja
je sluzila kao pomoc¢ni udzbenik. S koautorima je sastavio Recnik ekologije i zaStite Zivotne sredine
(Gradevinska knjiga, Beograd, 2006).

Do 2001. godine recenzirao je 8 univerzitetskih udzbenika i 14 monografija, prirunika i drugih knjiga. Na
fakultetu za FiziCku hemiju rukovodio je izradom 82 diplomska rada, bio mentor pri izradi 10 specijalistiCkih
radova, 16 magistarskih teza i 14 doktorskih disertacija. Bio je ¢lan komisija za odbranu 31 doktorske
disertacije, 35 magistarskih teza i 12 specijalistiCkih radova. Objavio je veliki broj radova u domacim i stranim
naucnim ¢asopisima, rukovodio je sa 12 projekata za potrebe vojnih i privrednih organizacija, Zajednice nauke,
odnosno Ministarstva nauke.

U toku vojnih dejstava NATO saveza odrzao je 12 predavanja vezanih za zastitu zivotne sredine
komandama jedinica i odgovarajucéim civilnim organizacijama u okviru zone Uzi¢kog korpusa.

Profesor Veselinovic je bio €lan IzvrSnog odbora zajednice usmerenog obrazovanja, €lan IzvrSnog odbora
zajednice nauke Srbije, ¢lan komisije za hemiju Zajednice, odnosno Ministarstva nauke Srbije i rukovodilac
radne grupe za izradu Pravilnika o vrednovanju nauc¢nih projekata Zajednice nauke Srbije. Bio je prodekan
PMF, Sef Katedre za fizicku hemiju, odnosno upravnik Instituta za fizicku hemiju u 3 navrata, upravnik Odseka
za hemijske i fizickohemijske nauke PMF u Beogradu, predsednik Saveta PMF i ¢lan vise komisija i tela na
fakultetu. Kao ¢lan delegacije Jugoslavije u¢estvao je nekoliko godina u radu komisje zemalja VarSavskog
ugovora za metode kontinualnog odredivanja zagadujucih supstancija u vazduhu.

Radio je na organizovanju naucnih skupova i bio ¢lan nau¢nih odbora nacionalnih i medunarodnih
skupova.

Bio je ¢lan Nau¢nog odbora Nauc¢no-struénog drustva za zastitu Zivotne sredine ,Ecologica“, odgovorni
urednik Casopisa Ecologica, i ¢lan Nauénih odbora veéeg broja medunarodnih naucnih konferencija u
organizaciji Drustva ,Ecologica“. UCestvovao je u radu mnogih projekata Drustva za zastitu Zivotne sredine
»Ecologica® i bio urednik mnogobrojnih zbornika i monografija.

. Za doprinos nauci, profesor dr Dragan Veselinovi¢ je, zajedno s akademikom profesorom dr Milenkom
Susi¢em, nagraden Oktobarskom nagradom Beograda 1966. godine.

Odlikovan je Ordenom rada sa zlatnim vencem 1986. godine.

Dobitnik je nagrade Zlatna borovnica, Nacionalnog parka Kopaonik i Turistickog saveza za tekst feljtona
u listu Politika, kao i nagrada i priznanja za doprinos radu Centra za multidisciplinarne studije u Beogradu,
PMF u Beogradu, pokreta ,Nauku mladima“, Fakulteta za Fizi¢ku hemiju i Srpskog hemijskog drustva.

Takode je dobio nagradni Pehar i Povelju za nauéni doprinos i medunarodnu saradnju od Nau&no stru¢nog
Drustva za za$titu Zivotne sredine ,Ecologica® i Saveza inZzenjera i tehni€ara Srbije.
* k%

Profesor Dragan Veselinovi¢ je nesebiéno pomagao mladim ljudima da dostignu svoje snove i na
privatnom i na poslovnom planu. Na blag nadin, pun razumevanja, strpljivo je u€io mlade ljude Zivotu. Umeo
je da saslusa, posavetuje, da se naSali i ohrabri. Napustio nas je nas nestasni mladi¢, napustio nas je veliki
Covek. Dela profesora Dragana Veselinoviéa i uspomena na prijatelja, ugitelja, nauénika, osta¢e sa nama i
ZiveCe sa hama.

Tekst je na bazi materijala iz knjige ,Profesoru
Draganu Veselinovicu® (urednici S. Ani¢ i D. Markovic,
Drustvo fizikohemiCara Srbije i Fakultet za fiziCku
hemiju, Beograd, 2001) sastavila i dopunila prof. dr
Larisa Jovanovi¢, predsednica Naucno-stru¢nog
drustva za zastitu Zivotne sredine ,Ecologica“
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Secanja na saradnju s prof. dr Draganom Veselinovi¢em

Poseta Kraljevskom dvoru na Dedinju po zavr$etku Medunarodne nau¢ne konferencije
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