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FOREWORD

This year, as in the previous 27, we celebrated World Earth Day by organizing an
international scientific conference dedicated to the current topic: The Fourth Industrial
Revolution - importance for the development of the green economy and environ-
mental protection. Due to the constraints caused by the COVID-19 pandemic, the
conference was held 16-18.09.2020 on-line using the Google meet platform.

The fourth industrial revolution marked the beginning of the 21st century with global
diversification in the application of technologies originally developed in the 20th century.
Advances in IT and ICT technologies are accelerating the application of all 20th century
technologies. The explosive expansion of the scope of application of numerous technol-
ogies in all sectors of industry, as well as in the sphere of services, marked the progress
and spiral development of new scientific fields.

Despite the severance of many global traffic, trade, business and cultural ties between
countries, and sometimes within countries, during the COVID-19 pandemic, scientists,
physicians, chemists and pharmacists worked together to find vaccines and drugs against
the disease caused by the spread of the potent and unknown SARS-CoV-2 virus. COVID-19
treatment protocols changed every month of the pandemic. Favipiravir, avifavir, avigan,
areplivir, coronavir and other new and generic experimental drugs are now being used inste-
ad of the old quinine-based antiviral drugs. Vaccines, which were synthesized for use aga-
inst the Ebola virus in a modified form, became the basis for the Russian Sputnik-V vaccine.
Technologies from the 20th century have also found numerous applications in other
sectors of the industry, for example in the sports industry (robotics, mechatronics,
nanotechnology). Discoveries in the field of biogeochemistry enable the creation of new
biotechnologies.

During the twenty-seven years of the existence of the journal ECOLOGICA, a large number
of scientific papers have been published in it, dedicated to the most current problems of
environmental protection:

e Green economy and environmental protection,

e Development goals in the 3rd millennium,

e Environment and adaptation of the economy to climate change,

e Impact of climate change on the environment and economy,

¢ Innovative strategies and technologies in environmental protection,
e Environment and human health.

This year's scientific conference Fourth Industrial Revolution - importance for the develop-
ment of green economy and environmental protection is focused on many topics related to
green economy and environmental protection, which are included in 6 scientific sections:

e Significance of the 4th Industrial Revolution for the development of green economy
and circular economy,

¢ Development of smart cities and application of new technologies,

e Organic agriculture and ecotourism,

e The role of biogeochemistry in the development of biotechnology,

¢ Financing of environmental protection,

e Social dimensions and legal aspects of the fourth industrial revolution.
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PREDGOVOR

Ove godine, kao i prethodnih 27, proslavili smo Svetski Dan Planete Zemlje organizo-
vanjem medunarodnog nauénog skupa posveéenog aktuelnoj temi: Cetvrta indust-
rijska revolucija — znacaj za razvoj zelene ekonomije i zastitu Zivotne sredine.
Zbog ogranic¢enja uslovljenih pandemijom COVID-19 konferencija je odrzana 16-18.
09.2020. u on-line rezimu uz koriS¢enje platforme Google meet.

Cetvrta industrijska revolucija obeleZila je pogetak 21. veka globalnom diverzifikaci-
jom u primeni tehnologija prvobitno razradenih u 20. veku. Napredovanje IT i IKT
tehnologija ubrzava primenu svih tehnologija iz 20. veka. Eksplozivno Sirenje opsega
primene mnogobrojnih tehnologija u svim sektorima industrije,a takode u sfere usluga
obelezilo je progres i spiralni razvoj novih naucnih oblasti.

Uprkos prekidu mnogih globalnih saobracajnih, trgovinskih, poslovnih i kulturnih veza
izmedu drzava, a ponekad i unutar drzava, za vreme pandemije COVID-19, naucnici,
medicinari, hemicari i farmaceuti, su se trudili da zajedni¢kim naporima pronadu
vakcine i lekove protiv oboljenja izazvanog Sirenjem moc¢nog i nepoznatog virusa
SARS-CoV-2. Protokoli za le€enje COVID-19 su se menjali svakog meseca pande-
mije. Umesto starih antivirusnih lekova na bazi kinina sada se koriste favipiravir,
avifavir, avigan, areplivir, koronavir i drugi novi i generiCki eksperimentalni lekovi.
Vakcine, koje su bile sintetizovane za primenu protiv Ebola virusa u modifikovanom
obliku postale su osnova za rusku vakcinu Sputnik-V.

| u drugim sektorima industrije tehnologije iz 20. veka nasle su mnogobrojne primene,
na primer u sportskoj industriji (robotika, mehatronika, nanotehnologije).

Otkri¢a iz oblasti biogeohemije omogucuju stvaranje novih biotehnologija.

Tokom dvadeset sedam godina postojanja ¢asopisa ECOLOGICA u njenu je objavljen
veliki broj nau¢nih radova posvecenih najaktuelnim problemima zastite Zivotne sredine:

e Zelena ekonomija i zastita zivotne sredine,

e Ciljevi razvoja u 3. milenijumu,

e Zivotna sredina i adaptacija privrede na klimatske promene,

e Uticaj klimatskih promena na zivotnu sredinu i ekonomiju,

¢ Inovativne strategije i tehnologije u zastiti Zivotne sredine,

e Zivotna sredina i ljudsko zdravlje.

Ovogodi$nja nauéna konferencija Cetvrta industrijska revolucija — znadaj za razvoj zelene
ekonomije i zastitu Zivotne sredine fokusirana je na mnoge teme povezane sa zelenom
ekonomijom i zastitom zivotne sredine, koje su uklju¢ene u 6 naucnih sekcija:

e Znacaj 4. Industrijske revolucije za razvoj zelene ekonomije i cirkularne ekonomije,

e Razvoj pametnih gradova i primena novih tehnologija,

e Organska poljoprivreda i ekoturizam,

¢ Uloga biogeohemije u razvoju biotehnologija,

o Finansiranje zastite zivotne sredine,

e Socijalne dimenzije i pravni aspekti Cetvrte industrijske revolucije.
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FOURTH INDUSTRIAL REVOLUTION AND SUSTAINABLE
DEVELOPMENT

Dr Jozefina Beke-Trivunac
ALFA BK university, Belgrade, Serbia

The industrial revolution commonly designates the replacement of human work with
machines and technological systems and improves its efficiency. The fourth Industrial
Revolution is applying digital technologies to our world, merging the physical, digital,
and biological worlds to create both benefits and risks. It represents entirely new
ways in which technology becomes embedded within societies, economies, and
people. According to Klaus Schwab from World Economic Forum, there are four main
effects that the Fourth Industrial Revolution has on business—on customer
expectations, on product enhancement, on collaborative innovation, and on
organizational forms. Although these new technologies and systems offer great
positive potential, they could also harm the natural environment and its resources,
human beings, and society.

Energy producing companies are among those with the most influence on both the
supply and consumers’ side parties, with an almost standard business model
comprising upstream and downstream parts of the process. Upstream refers to the
material inputs needed for production, while downstream referres to the prodaction
and distribution of products. Interaction with nature is robust both at the beginning
and at the end of their supply chain processes. These companies are among the
leaders in using the latest technologies and digitalization, but they also say that they
take care of the sustainability issues related to their business model.

In this text, we analyze the sustainability policies and practice of fifteen largest
energy-producing companies from East and South Europe to understand how and
where emerging technologies could tackle some of the world’s most pressing
environmental, economic and social challenges. The analysis is performed under the
17 Sustainable Development Goals (SDGs) umbrella, established by the United
Nations General Assembly in 2015, to benchmark global development outcomes for
the year 2030. The data are collected from companies’ sustainability reports and
other similar information available at companies’ websites for the last three years.
Although there is plenty of evidences that the technologies that belong to the Fourth
Industrial Revolution are having a major impact on businesses, they do not affect the
traditional business goals and objectives. The starting assumption is that companies’
investments in sustainability tend to be focused on areas that are already part of their
businesses, retaining some interests in the areas that might benefit wider society.

Keywords: Sustainability policies; Sustainable Development Goals; Energy produc-
ing companies; CEE.
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THE IMPORTANCE OF SELENIUM AND ZINC IN THE PREVENTION AND
TREATMENT OF CERTAIN DISEASES

Emeritus prof. Dr. Larisa Jovanovié?, Prof. Dr. Vadim Ermakov?

1ALFA BK University, Belgrade, Serbia
2Vernadsky Institute of Geochemistry and Analytical Chemistry, RAS, Moscow, Russia

Some aspects of the biological action of selenium and zinc and their influence on viral
infections are considered.

The fourth industrial revolution is considered as one of the stages of the evolution of
society and the biosphere as a whole. It reflects not only new forms of interaction
between man and nature, but also changes in living matter, and the state of
sustainable development. The development of the modern biosphere is associated
with technogenesis and is accompanied by the fast formation of the technosphere
using a new materials and information technologies.

Globalization in all spheres of human activity: industry, trade, transport and tourism
led to the globalization of environmental problems (in the 60s of the 20th century) and
global climate change (at the end of the 20th century).

The 21st century has become a turning point of the global development of mankind.
The COVID-19 pandemic caused by the global spread of the Corona virus (SARS-2)
has led to the termination of cooperation between individual countries and the closure
of borders between individual states, even within the European Union, and within
individual states (Victoria State in Australia, individual provinces in Italy and Spain).

A global economy burdened by environmental problems and climate change during a
pandemic becomes increasingly fragile in the way of depression.

Zinc and selenium play a special role in the processes associated with immunity and
blocking bacterial and viral pathologies. Deficiency of zinc and selenium always leads
to immunodeficiency. Zinc modulates antiviral and antibacterial immunity and
regulates inflammatory responses in humans and animals. Despite the lack of
extensive clinical trials, there is evidence that modulation of zinc status may be
important in COVID-19.

Keywords: selenium, zinc, viral infections, biological role of supplements, COVID-19.
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THE ROLE OF BIOGEOCHEMISTRY IN THE DEVELOPMENT OF
BIOTECHNOLOGY

Prof. Dr. V. V. Ermakov?, Prof. Dr. N. B. Gradova?, Dr. V. Kovalsky*

Vernadsky Institute of Geochemistry and Analytical Chemistry of the RAS, Moscow,
Russian Federation
2Mendeleev Russian University of chemical technology, Faculty of biotechnology and
industrial ecology, Department of biotechnology, Moscow, Russian Federation

Geochemical ecology was founded by the outstanding naturalist of Russia V. V.
Kovalsky in the 60s of the last century as a result of the systematic study of the
biosphere taxons. It originated at the intersection of natural sciences, being a section
of biogeochemistry and general ecology. Currently, its role is constantly increasing
due to the technological transformation of the biosphere and the penetration of
ecology into all spheres of human life.

Data on the geochemical ecology of organisms are the basis for the regulation of
trace elements in the diet of animals and humans, as well as for the industrial
production of preparations and feeds enriched with trace elements]. Methods have
been developed for artificially changing food chains in agricultural landscapes and
reservoirs to increase their productivity. At present time geochemical ecology serves
as the basis for innovations in the field of environmental monitoring and diagnostics of
microelementhoses (using morphometric methods of indication, chemical elemental
composition of hair and other animal tissues, metalothioneins, metaloenzymes,
enzyme adaptation, technology for prevention of local and global biogeochemical
endemias, remediation of contaminated soils and dumps, etc.).

The theoretical provisions of geochemical ecology are the basis for predictive
estimates of the evolution of the chemical composition of organisms and their
biogeochemical functions, changes in local and global cycles of chemical elements,
and elucidation of the mechanisms of biological action of macro-and trace elements,
as well as practical applications in soil science, crop production, animal husbandry,
and medicine.

Keywords: biotechnology, geochemical ecology, trace elements, microorganisms,
plants, soils.

This study was supported by the Russian Foundation for Basic Research (Project No.
19-05-00054A).
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BIOGEOCHEMICAL ENDEMIC DISEASE: UROV KASHIN-BECK
PATHOLOGY

Uliana Gulyaeva, Prof. Dr. Vadim Ermakov, Valentina Danilova,
Dr. Sergey Tyutikov and Alexander Degtyarev

Vernadsky Institute of Geochemistry and Analytical Chemistry of the RAS, Moscow,
Russian Federation

It was conducted the comparative assessment of the levels of content and migration
parameters of biologically active chemical elements in the biogeochemical food
chains of the main localities of the Urov endemic disease in the Eastern
Transbaikalia: rocks-soils-plants-animal hair and milk. The predominant soil-forming
rocks in East Transbaikalia are weathering products of Proterozoic carbonated
granitoids PR2. The surface rocks consist from granite, granodiorite, diorite quartz
diorite, gabbro, norite, gabbro-norite and other. The differentiated polyelement
microelementosis with an excess of Sr, Mn, Cr, Ni, in some cases — P, Ba, As, Zn
and deficiency of Se, J, Cu, and Mo is typical in Urov biogeochemical provinces of
Eastern Transbaikalia against the background territories. Soil landscapes are not
much different in content of selenium, but its migration in plants was reduced in
places of spread of Urov disease. Parameters of migration of chemical elements in
the soil-plant complex reflected on their content in wheat, hair cover of animals and
milk cows. The sources of this imbalance are soil-forming rocks, specific conditions of
soil formation (accumulation of organic matter in freezing soils of narrow valleys with
a high degree of moisture and low flow, and selective concentration by plants). For
floodplain soils with a high level of organic matter is characterized by a high content
of micromycetes of the genus Fusarium as their species composition and abundance.
The data obtained are consistent with the results of research by Chinese scientists on
the assessment of the chemical elemental composition of hair in healthy children and
with Urov Kashin-Beck pathology and considered as risk factors in the genesis of this
endemic disease.

Keywords: biogeochemical endemic, Urov Kashin-Bek disease, soil, plant.
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INFLUENCE OF ANTHROPOGENIC FACTOR ON THE ENVIRONMENT.
CASE STUDY: COVID-19 PANDEMIC

prof. dr Mario Lukinovi¢', emeritus prof. dr Larisa Jovanovi¢?

IFaculty of Law, Union University, Belgrade, Serbia
2ALFA BK University, Belgrade, Serbia

In consideration of the fact that the pandemic of the newly identified corona virus
(COVID-19 virus SARS-CoV-2) is unfortunately far from over, after nine months from
the official proclamation, its previous environmental impacts can still be sublimated.
The impact of the COVID-19 virus pandemic on life on our planet is fascinating, social
relations (quarantine measures, physical distancing, etc.), economic decline (collapse
of many trade, financial and commodity channels, elimination of a huge number of
jobs, etc.) strong impact on social and societal movements but also on the
environment. Measures ordered by most governments around the world to mitigate
the effects of the pandemic have had an unexpectedly positive impact on nature
around the world. At one point, the planet almost stopped for two months, when the
borders of most countries were closed, nature then began to proudly appear in full
glory in a record short time, and depictions of visible changes caught the media's
attention. In this paper, we will try to determine by systematic analysis whether the
changes are really so dramatic and what is the impact of the pandemic on air, water
and soil pollution, and thus the anthropogenic factor on the state of the environment.
Indicators as quantified information provide a systematic insight that is certainly more
far-reaching and comprehensive than the lay observations that have captured the
public's attention. The ecological footprint, as the most comprehensive available
metric calculation of biological resources, shows that due to the impact of the COVID-
19 pandemic, the parameters of this indicator have returned to the level they were ten
years ago.

Although the environmental parameters are influenced by many interrelated factors,
such as: air temperature, amount and type of precipitation, relief, geological
composition of the soil, etc. pandemic has shown that anthropogenic impact is a key
factor in environmental change globally.

Keywords: anthropogenic factor, pandemic, COVID-19, environment, pollution.
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UTICAJ ANTROPOGENOG FAKTORA NA ZIVOTNU SREDINU.
STUDIJA SLUCAJA: PANDEMIJA COVID-19

prof. dr Mario Lukinovi¢', emeritus prof. dr Larisa Jovanovi¢?

Pravni fakultet Univerziteta Union, Beograd, Srbija
2ALFA BK Univerzitet, Beograd, Srbija

S obzirom na to da je pandemija novoidentifikovanog korona virusa (COVID-19 virus
SARS-CoV-2) nazalost daleko od kraja, nakon devet meseci od zvani€nog
proglasenja ipak se mogu sublimirati njeni dosadas$nji uticaji na Zivotnu sredinu.

Uticaj pandemije virusa COVID-19 na Zivot na nasoj planeti je fascinantan, socijalni
odnosi (mere karantina, fiziCko distanciranje i sl.), privredni pad (kolaps mnogih
trgovinskih, finansijskih i robnih kanala, ukidanje ogromnog broja radnih mesta i dr.)
nemaju samo snazan uticaj na socijalna i drustvena kretanja ve¢ i na zivotnu sredinu.
Mere koje je vecina vlada Sirom sveta nalozila kako bi ublazila posledice pandemije,
odrazile su se neocekivano pozitivno na prirodu Sirom sveta. Planeta je gotovo stala
na dva meseca, kada su zatvorene granice vecine drzava, priroda je tada u rekordno
kratkom vremenu poc&ela ponosno da se pojavljuje u punom sjaju, a prikazi golim
okom vidljivih promena zaokupili su medijsku paznju. U radu ¢emo pokuSati da
sistemskom analizom utvrdimo da li su promene zaista toliko dramati¢ne i koliki je i
kakav dosada3nji uticaj pandemije na zagadenje vazduha, vode i zemljiSta, a time i
antorpogeni faktor na stanje Zivotne sredine.

Indikatori kao kvantifikovane informacije omogucavaju sistemski uvid koji je svakako
dalokosezniji i obuhvatniji od laickih opazanja koja su zaokupila paznju javnosti.
Ekoloski otisak kao najopsezniji dostupni metriCki obradun bioloSkih resursa,
pokazuje da su se usled uticaja pandemije COVID-19 parametri ovog indikatora vratili
na nivo na kojem su bili pre deset godina.

lako na ekolosSke parametre utiCu mnogi medusobno povezani faktori, kao $to su:
temperatura vazduha, koli€ine i tip padavina, reljef, geoloSki sastav tla i sl. pandemija
je pokazala da je antropogeni uticaj kljuéni faktor promena Zivotne sredine na
globalnom nivou.

Kljuéne reé€i: antropogeni faktor, pandemija, COVID-19, Zivotna sredina, zagadenje.

24



THE FOURTH INDUSTRIAL REVOLUTION - THE IMPORTANCE FOR GREEN ECONOMY PROGRESS AND ENVIRONMENTAL PROTECTION

RE-THINKING GREEN ECONOMY STRATEGY:
THE SHIFT TOWARDS REGIONAL PRODUCTION IN THE SLOVAK
REPUBLIC

PhDr. Lucia Skvareninova, M.S.S.

Department of Landscape Management, Faculty of Forestry and Wood Technology,
Mendel University in Brno, Zemédélska 3, 613 00 Brno, Czech Republic

Major economic sectors face the challenge to further shift towards a green economy.
An increasing demand for food products around the globe causes enormous pressure
on the environment. Intercontinental transport of agricultural commodities and food
products increases the carbon footprint annually. The aim of this article is to support
the idea to produce locally and consume locally in order to achieve sustainable
economic development being part of the green economy strategy.

In the previous decades, agriculture and food production had been dominant
economic sectors in the Slovak republic. Slovakia’s regional climate is suitable for
growing different agricultural corps. On one side, Slovakia has a great potential to
grow and process variety of agricultural products and raising livestock while being
self-sufficient, on the contrary, only 40% of foodstuffs are produced domestically. It
has been estimated that 820 trucks of foodstuff are daily imported to Slovakia from
abroad. Since 2018 up until today, the number of trucks increased over 100 trucks
per day. At the same time, similar quantity as locally produced milk which is exported
per annum is imported to the country. In order to avoid such anomaly in the future,
Slovak republic has to support local consumption. Promoting idea to produce and
consume locally, we can significantly reduce GHG emissions caused by
transportation and logistics of foodstuffs.

The recent outbreak of infectious pandemic Covid-19 has globally shown, how
important agriculture and regional production of foodstuffs are, when import of goods
had suddenly become uncertain. Same case applies to the Slovak republic. Regional
production is important element of a green economy strategy, which can boost
regional employment and ensure high-quality products leading to healthier lifestyle.

Keywords: agriculture, carbon footprint, Covid-19, foodstuff, import.
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MICROEXTRACTION - A GREENNES OF ANALYTICAL PROCEDURES
Prof. dr Antonije Onjia

University of Belgrade, Faculty of Technology and Metallurgy, Karnegijeva 4,
Belgrade, Serbia

Significant technological advances have made it possible to introduce modern
apparatus in analytical chemistry laboratories and thus simplify, accelerate, and make
the step of detection and quantification more economical. With this progress, the
bottleneck in the work of one laboratory has become the preparation of samples for
instrumental measurement. This step in the overall experimental procedure is often
very tedious, time-consuming, and requires the use of various chemicals in huge
guantities, all of which are harmful to human health and the environment. In recent
years, many research papers have been devoted to improving the sample
preparation in terms of better sensitivity, reliability, productivity, miniaturization, and
the whole method to become greener. The most significant efforts in this direction
have been made in developing microextraction techniques of the sample preparation.
Analytical microextractions are the sample preparation procedures in which the
analytes are extracted with a tiny volume of the extraction phase (microliters) from a
large sample volume in order to purify the sample or concentrate the analyte.
Depending on the type of extraction agent, microextraction may be: solid-phase
microextraction (SPME) if a small amount of solid sorbent is used, or liquid phase
extraction (LPME), if a small amount of liquid solvent is used. Various sample
microextraction settings have been developed in recent decades. Ultrasound is
widely used to improve interfacial contact, reducing extraction time. Ultrasonic energy
provides efficient contact between the two phases, which is a greener alternative to
traditional Soxhlet extraction. Alternative extraction techniques are also pressurized
liquid extraction (PLE), the so-called Accelerated solvent extraction (ASE) and
microwave extraction (MAE). The LPME and SPME processes are suitable for
miniaturization, examples being single drop microextraction, dispersive solid-phase
microextraction (DSPME), dispersive liquid-liquid microextraction (DLLME), and liquid
phase hollow fiber extraction (HFLPME). These methods differ in design, but they all
have one thing in common, they use only microvolumes of solid sorbent or organic
solvent, thus enabling the green analytical chemistry principle. The use of classical
organic solvents as a medium for microextraction also has a green alternative in the
form of ionic liquids, deep eutectic solvents, or surfactant solutions. The mentioned
solvents enable the greening of classical extraction methods based on the use of
chlorinated solvents or aromatic hydrocarbons. The inevitable green alternative is the
QUEChERS (quick, easy, cheap, efficient, robust, and safe) extraction method, which
consists of extracting the analyte from a homogenized sample using acetonitrile and
salt, then purifying the supernatant using a solid phase dispersive extraction
technique. This QUEChERS approach is dominantly used in pesticide analysis in
laboratories. Future trends in green extraction are directed towards further
miniaturization, which will further improve the greenness of analytical procedures.
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The development of lab-on-chip and microfluidic systems include the use of
disposable solvents/sorbents using mesofluidic platforms. The efforts are being
continuously made in evaluating new solvents. Also, new solid phases suitable for
use in the selective extraction of target analytes, such as imprinting polymers and
nanomaterials, contribute to dramatically reducing the amounts of reagents and
energy used and to improve the analytical features of the methods, thereby
contributing to the sustainability of laboratories. In general, the greening of laboratory
sample preparation procedures by microextraction is a viable alternative to the
classical sample preparation procedures used in the past. The evolution of sample
preparation procedures is focused not only on the green aspect but also on the
simultaneous improvement of the main analytical characteristics of laboratory
methods and their practical aspects, including the economy.

Keywords: Dispersive, QUEChERS, SPME, DLLME, ultrasound, solvent, sorbent,
ILs, DES.
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The possibility of creating a new world-class scientific technological
platform is the task of biogeochemists

Academician William Sarian, Elena Salomatina
Scientific Research Institute of Radio (FSUE), Moscow, Russia

The article shows the technical feasibility of creating a new world-class scientific
technological platform that can solve the civilization problem - the task of increasing
the adaptive potential of a modern person's subscriber to the required level, which
should ensure him a stable existence and development in a modern environment.
Assumptions are made about the possible goals and objectives of scientists
biogeochemists when using the opportunities to work on this platform and future
customers and consumers of the results of scientific research.

Keywords: human adaptive potential, environmental degradation, emergency
situations, biogeochemical studies.
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BIOASSAY OF TOXICITY OF SYNTHETIC DETERGENTS USING PLANT
SEEDLINGS: NEW EXPERIMENTAL DATA ON PHYTOTOXICITY

S.A. Ostroumov?, X. Cai?

IFaculty of Biology, Lomonosov Moscow State University, Moscow 119991,
Russian Federation
2Shenzhen-MSU-BIT-University, Shenzhen, Guangdong, People's Republic of China

Abuse of synthetic detergents (SDs) may cause chemical pollution of the environment,
adverse effects on the ecosystem, and risks of human health. It grows the emerging
concern on potential toxicity of SDs.

The previous experiments and publications of one of the co-authors discovered toxicity of
synthetic surfactants and detergents to plants as it was shown using plant seedlings as
test organisms in bioassay experiments.

Our bioassay protocol is to take advantage of lentil (Lens culinaris) seeds for the
phytotoxicity tests. The goal was to answer the question, whether the synthetic detergents
— namely, “Blue moon” liquid laundry detergent (“Blue moon”-LLD), “Laska” liquid laundry
detergent (“Laska’™LLD) and “Tide” powder laundry detergent (“Tide”-PLD) — are toxic in
the test with plant seedlings.

The SDs test solutions (0.1% and 0.5%) were diluted from 1.0% SDs aqueous solution.
The ultrapure water was used as blank control (0.0%). 30 seeds were sowed in each
Petro dish, totally 12 dishes. Each group in triplicate was added with 20 mL test solution at
0.0%, 0.1%, 0.5% and 1.0%, respectively. All test samples were incubated in the dark at
20.0+1.5 °C. After 72 h or 96 h, the number of germinated seeds was counted, and the
root length was measured.

For details, we would illustrate an example with one of the detergents which were tested.
The detergent that “Blue moon”-LLD was phytotested by Lens culinaris. It presents that
the percent germination of seed (PGS, ca. 0%-80%) and the root length (RL, ca. 0-5 mm)
after 72-h, and PGS (ca. 0%-90%) and RL (ca. 0-9 mm) after 96 h. Both germination and
root elongation tests showed a phytotoxic effect on Lens culinaris.

After 72 hours of incubation, the average root length was 2.2 mm at 0.1% “Blue moon”-
LLD solution, 0.0 mm at 0.5%, and 0.0 mm at 1.0% (in control, it was 5.2 mm).

After 96 hours of incubation, the average root length was 2.6 mm at 0.1% “Blue moon”-
LLD solution, 0.0 mm at 0.5%, and 0.0 mm at 1.0% (in control, 9.0 mm).

The results obtained are in agreement with the previous experiments conducted by S.A.
Ostroumov and his students and co-workers. These publications were well-cited by
international researchers.

The new data confirmed the results of these experiments and provided further support
and confirmation to the conclusions of the previous publications of S. Ostroumov that
detergents are phytotoxic (including phytotoxicity to higher plants) and provide a serious
environmental hazards which is more serious than it was thought before he published his
series of publications on ecotoxicology of detergents and surfactants.

Synthetic detergents inhibit seed germination and root elongation of higher terrestrial
plants. This study demonstrated the usefulness of Lens culinaris bioassays for the
qualitative assessment of toxicity of SDs. The bioassay protocol is a potential and
promising alternative to toxicological analysis.

Keywords: environmental hazards, toxicity, detergent, plant seedlings, germination, Lens
culinaris.
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STATE AND DEVELOPMENT OF ORGANIC AGRICULTURE IN
BULGARIA

assoc. prof. Aneliya Nenova, PhD

Varna Free University, Varna, Bulgaria

The bioeconomy covers those parts of the economy that include renewable biological
resources (land and marine ecosystems and the services they provide), all sectors of
primary production that produce and use biological resources and all other industrial
sectors that include biological resources for food production, feed, organic products,
energy and services. It includes an extremely wide variety of productions, products,
activities and services related to the use and management of biological resources
and has very great prospects for development. Given the depletion of fossil
resources, climate change and the world's growing population, sustainable and
resource-efficient strategies are increasingly being sought to ensure the well-being of
society. The bioeconomy is a response to these challenges, as it enables the use of
biological resources and innovative technologies to replace unsustainable products
and processes based on fossil resources with more sustainable ones. An important
goal of the bioeconomy, in addition to reducing the consumption of non-renewable
resources in production, is to reduce harmful emissions of carbon dioxide and the
negative impact of industrial processes on the environment. The bioeconomy not only
replaces fossil resources with renewable raw materials, but also aims to increase
resource efficiency through cascading and life cycle management. This is a good way
to improve the resilience of the economy.

One of the very important sectors in which organic production can develop, as part of
the bioeconomy, is organic farming. Organic farming is a form of specific cultivation of
plants and animals, plant and animal products, their processing into organic food and
their sale on the market. According to the European Plan for Organic Food and
Agriculture, organic farming is a comprehensive production management system that
promotes and strengthens the sustainability of the agrosystem, biological cycles and
soil biological activities. It is carried out through the use of agronomic, biological and
physical mechanical methods, as a counterbalance to the use of synthetic materials
to perform a certain function within the system. Organic farming is a comprehensive
system for management of agriculture and food production, which combines best
practices in terms of environmental protection and natural resources, applies high
standards and methods for the production of food, feed and more organic products,
as well as animal welfare, natural substances and processes are used in accordance
with the requirements and preferences of consumers.

The report examines the nature of organic production, EU policy in the field of organic
farming, the strategy and action plan for its development in Bulgaria, its condition and
the results achieved, as well as weaknesses and unresolved issues. The report also
reveals the essence of the bioeconomy and its key role in the transition to
sustainable, smart and efficient economic growth in Bulgaria.

Keywords: bio-economy, organic farming in Bulgaria, weaknesses in the develop-
ment of organic farming
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RECLAMATION OF SOIL POLLUTED BY GAS CONDENSATE

Vladimir N. Bashkin®, Rauf V. Galiulin?, Roza A. Galiulina?

lnstitute of Physicochemical and Biological Problems of Soil Science of Russian
Academy of Sciences, Pushchino, Moscow Region, 142290, Russian Federation,
?Institute of Basic Biological Problems of Russian Academy of Sciences, Pushchino,
Moscow Region, 142290, Russian Federation.

Gas condensate is a mixture of liquid hydrocarbons (C5H12 + higher homologs), which is
separated from natural gases during the operation of a gas condensate deposit as a result
of a decrease of stratum pressure and temperature. Gas condensate can enter into the
environment not only at emergencies on condensate lines but also at chronic blowing of
technologic equipment by means natural gas at booster pressure stations, which providing
rated pressure of main gas pipe as stratum pressure of gas decreases. Gas condensate
entering on soil produces an effect of «technogenic desert», which is characterized by the
complete absence of vegetation and soil erosion leading to the formation of ravines. As a
result, a real threat for the geological stability of engineering-technic structures of gas
industry can occur. For preventing this undesirable phenomenon, it is necessary to
perform soil reclamation by the regeneration vegetation on soil to protect it from erosion.
The aim of this study was to develop an approach to the reclamation of soils polluted by
gas condensate in the territory of booster compressor station with the use of biocompost,
which was obtained by the fermentation of peat with manure (4:1) and enrichment by
microorganisms and nutrients. The test area was located in the territory of a booster
compressor station in the Stavropol region (45003' N, 43016' E; Russia), where soil was
polluted by gas condensate to cause a permanent specific smell of the gasoline and
kerosene components of this substance in atmospheric air and the complete absence of
vegetation from this area. For reclamation of polluted soil, the biocompost (4 and 8 kg/m2)
was covered with agitation into the layer (0-6 cm). For producing thick herbage and dense
turf, which protects soil from erosion, the sowing of perennial cereal grasses mixture (30 g
of seeds per 1 m2) was performed. The control variant was without the application of
biocompost. The analysis of the quantity of gas condensate hydrocarbons in the surface
layer of soil was carried out by infrared spectrometry method, at the extraction of
substances from soil by carbon tetrachloride (CCl4). For the assessment of soil
reclamation effectiveness during the observation period (6 weeks), the dehydrogenase
and catalase enzyme activities analysis was carried out in the soil. It was found what
catalase and dehydrogenase activities increased by 2-3 and 6-9 times, respectively, for
different biocompost doses, as compared with control variant. The increase in catalase
and dehydrogenase activities at the biocompost application confirm the beginning of soil
reclamation process with the direct participation of these enzymes. The results of the
sowing and growing of grasses mixture showed that the plant biomass at biocompost
doses 4 and 8 kg/m2 was more by 9 and 17 times as compared with control variant.
Meanwhile, during the observation period, the initial quantity of gas condensate
hydrocarbons in soil (2-5 g/kg) decreased by 10-25%. It should be noted that the chronic
pollution of soil by gas condensate will requires the permanent monitoring of the state of
the herbage, and at deterioration of the herbage state will need to renew the application of
biocompost and the sowing and growing of grasses mixture.

Keywords: gas condensate, soil pollution, reclamation, biocompost, perennial cereal
grasses, enzyme activity, plant biomass, gas condensate hydrocarbons quantity.
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THE IMPORTANCE OF THE FOURTH INDUSTRIAL REVOLUTION IN
IMPROVING THE MINERAL SECTOR BUSINESS AND IMPROVEMENTS
OF MINERAL ECONOMY

prof. dr Radule ToSovi¢
Faculty of Mining and Geology, Belgrade University, Belgrade, Serbia

The improvement of the mineral sector business and the successful functioning of the
country's mineral economy is directly linked to the relevant scientific and technological
inventions and practically applicable modern information and digital technologies. The
latest stage of scientific and technological development, covered by the term Industry 4.0,
covers the reform and modernization of industrial production, which in a specific way, in
the information and digital sphere, directly reflects on the production and functional
aspects in the country's mineral economy and mineral sector. Modern business conditions
and complexity of dynamic developments in the specific production market of mineral raw
materials, requires an understanding of the forms and modes of application of the latest
digital-information-management achievements in all segments of mineral processing from
geological exploration, through exploitation, preparation and processing to market
valorization of various metallic, non-metallic and energy minerals. The use of the benefits
of digitization, digital business and digital economy, as well as modern technologies for
the automation of production, processing and exchange of various geological data, is
particularly influential on project activities.

From the point of view of the management of geological project activities, the most
important initial links of material production are: (i) Preparation; (ii) Design and (iii)
Realization of the geological project. The preparation requires the prior collection of a very
large number of necessary geological baseline information on the geological structure of
the prospecting area, based on data from previous geological surveys and studies,
systematized and structured in appropriate databases. The design of the geological
project is directly dependent on the relevant software packages, which in particular serve:
(a) Integral processing and (b) Interpretation of the collected data. Modern software
packages are unavoidable in the part with the assessment of the potential of the
exploration area for a certain mineral raw material, based on of thousands of relevant
geological data. In doing so, designing investigative works, e.g. well, must also be
accompanied by an economic cost calculation, with a comparative economic evaluation of
the value of the expected mineral reserves. During the realization of the geological
activities, the most significant impact is the modern digital revolution, that is, the
connection that exists between digital and physical assets, within cyber-physical systems.
In practical terms, it directly relates to: (a) the direct execution of exploratory geological
works; and (b) Design monitoring of the implementation of exploratory geological works.
From the point of view of the management of mining and technological project activities,
the application of digitization and modern cyber-physical systems, especially highly
productive and expensive automated machinery equipped with modern management
software, is very important. This automated mechanization enables successful exploitation
process and is very important for achieving the planned volume of projected exploitation
on a daily, monthly and annual basis. Consequently, it directly affects the natural and
economic effects of production, that is, the provision of planned and projected quantities
for market placement and the needs of numerous industries for mineral resources of
enterprises in the mineral sector.

Keywords: The fourth industrial revolution, mineral economy, mineral sector.
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ZNACAJ CETVRTE INDUSTRIJSKE REVOLUCIJE U POBOLJSANJU
POSLOVANJA MINERALNOG SEKTORA | UNAPREDENJA MINERALNE
EKONOMIJE

prof. dr Radule ToSovi¢
Rudarsko-geolo$ki fakultet Univerziteta u Beogradu, Beograd, Srbija

Unapredenje poslovanja mineralnog sektora i uspeSnost funcionisanja mineralne
ekonomije zemlje je direkino povezano sa odgovarajuéim nauéno-tehnoloskim
pronalascima i prakti€no primenjivim savremenim informatickim i digitalnim tehnologijama.
Najnovija etapa naucno-tehnoloSkog razvoja, obuhvacena terminom Industrija 4.0,
obuhvata reformu i modernizaciju industrijske proizvodnje, koja se na specifi¢an nacin, u
informatiCkoj i digitalnoj sferi, direktno odrazava na proizvodne i funkcionalne aspekte u
mineralnoj ekonomiji i mineralnom sektoru zemlje. Savremeni uslovi poslovanja i
slozenost dinamickih kretanja na specificnom proizvodnom trziStu mineralnih sirovina,
zahteva sagledavanje oblika i modusa primene najnovijih digitalno-informati¢ko-
upravljackih dostignu¢a u svim segmentima treiranja mineralnih sirovina od geoloskih
istrazivanja, preko eksploatacije, pripreme i prerade do trZiSne valorizacije razliCitih
metali¢nih, nemetali¢nih i energetskih mineralnih sirovina. Na projektne aktivnosti
poseban uticaj ima koriS¢enje prednosti digitalizacije, digitalnog poslovanja i digitalne
ekonomije, kao i savremenih tehnologija za automatizaciju proizvodnje, obradu i razmenu
razliCitih geolo8kih podataka.

Sa stanoviSta menadzmenta geoloskih projektnih aktivnosti, kao najvaznije pocetne karike
materijalne proizvodnje, izdvajaju se: (i) Priprema; (ii) Izrada i (iii) Realizacija geoloSkog
projekta. Priprema zahteva prethodno prikupljanje veoma velikog broja potrebnih polaznih
geoloskih informacija o geoloSkoj gradi istraznog producja, a na osnovu podataka
prethodnih geoloskih istraZivanja i prouCavanja, sistematizovanih i strukturiranih u
odgovarajuéim bazama podataka. lzrada geoloSkog projekta je direktno zavisna od
odgovarajuéih softverskih paketa, koji naroCito sluze: (a) Integralnoj obradi i (b)
Interpretaciji prikupljenih podataka. Savremeni softverski paketi su nezaobilazni u delu sa
ocenom potencijalnosti istraznog prostora na odredenu mineralnu sirovinu, na osnovu
viSe hiljada releventnih geoloSkih podataka. Pri tome projektovanje istraznih radova, npr.
buSotina, mora pratiti i ekonomska kalkulacija troSkova, uz komparativhu ekonomsku
ocenu vrednosti o€ekivanih mineralnih rezervi. Tokom realizacije geoloskih aktivnosti
najznacajniji je uticaj savremene digitalne revolucije, odnosno veze koja postoji izmedu
digitalnih i fizickih sredstava, u sklopu kiberneti¢ko-fizickih sistema. Ona se u prakticnom
smislu direktno odnosi na: (a) Neposredno izvodenje istraznih geoloskih radova; i (b)
Projektantsko pracenje realizacije istraznih radova.

Sa stanovidta menadZzmenta rudarskih i tehnoloskih projektnih aktivnosti veoma je vazna
primena digitalizacije i savremenih kibernetsko-fizickih sistema, posebno visoko
produktivne i skupe automatizovane mehanizacije opremljene savremenim upravljackim
softverima. Ova automatizovana mehanizacija omogucéuju uspeSno odvijanje
eksploatacionog procesa i veoma je vazna za ostvarivanje planiranog obima projektovane
eksploatacije na dnevnom, mese¢nom i godiSnjem nivou. Posledi€éno ona direktno uti¢e
na naturalne i ekonomske efekte proizvodnje, odnosno obezbedenje planiranih i
projektovanih koli¢ina za trziSni plasman i potrebe brojnih privrednih grana za mineralnim
sirovinama preduzec¢a mineralnog sektora.

Kljuéne reci: Cetvrta industrijska revolucija, mineralna ekonomija, mineralni sektor.
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ECOLOGICAL ASPECTS AND ENVIRONMENTAL PROTECTION IN THE
CONSTRUCTION OF SPORTS FACILITIES

Jovan Veselinovi¢, Stanimir Buki¢, DuSan Gelié, Vida Orcevié, Vesna Habié

Faculty of Sports Management, Alfa BK University, Palmira Toljatija 3, 11070
Belgrade

It was only at the turn of the millennium that humanity became aware that human
irresponsibility and constant pollution of nature grew with the development of society
and technology and reached the level of an ecological crisis of global proportions.
There are three main reasons for harmful changes in the environment: population
growth, technology development and rising living standards. Some scientists claim
that the process is irreversible, but most agree that the key moment for decisive
measures is to prevent further destruction of the planet. The World Football
Organization is committed to the idea of sustainable development with the aim of
preserving the nature and future of football, through the protection of the beauty,
diversity and quality of life on the planet. In the summary of the executive plan for the
organization and construction of facilities for the World Cup in Qatar 2022, FIFA
insists on respecting all ISO 14000 environmental standards, so that future
generations can share a greener planet. Caring for the environment is the basis of the
strategy, which includes high-class environmental solutions. Football is without a
doubt the most popular sport, which gathers the largest number of spectators. As
such, it should take on a much higher degree of social responsibility, especially in the
field of environmental protection and human health. FIFA, as the most responsible
international football organization, has recognized and accepted this type of
responsibility and is trying to spread awareness of the importance of environmental
protection. Among the football players (Messi, Ronaldo, Modri¢, Ramos, Lewandosvki
...), idols of the fan masses, we should look for "roll models", who could be
"ambassadors of environmental protection”. Their messages are stronger than the
messages of politicians, ordinary citizens and scientists, and if they are clear, a global
unity of environmental protection can be built on them.

Keywords: sports objects, multifunctionality, ecological standards, environment
protection.
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EKOLOSKI ASPEKTI | ZASTITA ZIVOTNE SREDINE U IZGRADNJI
SPORTSKIH OBJEKATA

Jovan Veselinovi¢, Stanimir Buki¢, DuSan Gelié, Vida Orcevié, Vesna Habié

Fakultet za menadzment u sportu, Alfa BK Univerzitet, Palmira Toljatija 3, 11070
Beograd

Covedanstvo je tek na prelazu izmedu dva milenijuma postalo svesno da su ljudska
neodgovornost i konstantno zagadivanje prirode rasli sa razvojem drustva i
tehnologija i dostigli nivo ekolodke krize globalnih razmera. Tri su osnovna razloga
Stetnih promena Zivotne sredine: rast stanovniStva, razvoj tehnologije i porast
Zivotnog standarda. Neki naucnici tvrde da je proces ireverzibilan, ali vecina je
saglasna da je kljuéni momenat za odlu¢ne mere za spre€avanje daljeg unistenja
planete. Svetska fudbalska organizacija je posveéena ideji odrzivog razvoja sa ciliem
oCuvanje prirode i buduénost fudbala, kroz zastitu lepote, razli€itost i kvaliteta zivota
na planeti. U rezimeu izvrSnog plana za organizaciju i izradu objekata za Prvenstvo
Sveta u Kataru 2022 FIFA insistira na poStovanju svih standarda ISO 14000 zastite
zivotne sredine, kako bi generacije koje dolaze mogle da dele zeleniju planetu. Briga
o okolini je osnova strategije, koja podrazumeva reSenja zastite Zivotne sredinevisoke
klase. Fudbal je bez dileme najpopularniji sport, koji okuplja najveéi broj gledalaca.
Kao takav treba da preuzme znatno veci stepen drustvene odgovornosti, naro&ito u
sferi zaStite Zivotne sredine i zaStite zdravlja ljudi. FIFA kao najodgovornija
medunarodna fudbalska organizacija je prepoznala i prihvatila tu vrstu odgovornosti i
pokusava da S$iri svest o znacaju zastite Zivotne sredine. Medu fudbalerima (Mesi,
Ronaldo, Modri¢, Ramos, Levandovski...), idolima navijackih masa, treba traziti “rol
modele”, koji bi mogli postati “ambasadori zastite zivotne sredine”. Njihove poruke su
snaznije od poruka politi¢ara, obi¢nih gradana i naucnika, te ako su jasne na njima se
moze graditi globalno jedinstvo u cilju zastite zivotne sredine.

Kljuéne reéi: sportski objekti, multifunkcionalnost, ekolo3ki standardi, zastita Zivotne
sredine.
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ZNACAJ CETVRTE INDUSTRIJSKE REVOLUCIJE ZA RAZVOJ ZELENE
EKONOMIJE

Dejan Rizni¢, Adrijana Jevti¢

Univerzitet u Beogradu, Tehnicki fakultet Bor, Vojske Jugoslavije 12, Bor, Srbija

Ana Duki¢

Visoka Skola strukovnih studija Arandelovac, Srbija

Ekonomski napredak u svim zemljama dugo je bio vezivan za otkrivanje i/ili osvajanje
novih geografskih teritorija i pronalaZenje novih sirovinskih resursa

i izvora energije. Tek sa pojavom industrijskih revolucija, postalo je jasno da ljudi
mogu izmisliti nove materijale i nove izvore energije. Pored prirodnih sirovina i
energetskih resursa, znanje postaje veoma bitan resurs.

Cetvrta industrijska revolucija ima potencijal da podigne nivo globalnog rasta i da
poboljSa kvalitet zivota ljudi kroz sve delatnosti u svim delovima sveta, ali postoji i
opravdana zabrinutost zbog posledica ,tehnoloSkog darvinizma®“, odnosno $ta ¢e biti
sa onima koji ne uspeju da uskocCe u ovaj ,Voz 4.0“. Svaka epoha u razvoju ljudskog
drustva, pa i ova, donosi i prednosti i nedostatke, ali cilj je uvek isti: stvoriti ekonomiju
i novu industrijsku strukturu zasnovanu na strategiji odrzivog razvoja.

Sirovinski resursi, i energija dugotrajpom upotrebom se troSe, a kod znanja sve je
suprotno. Sto ga vie koristimo, vise ga imamo. Njime sustinski menjamo odnos
prema troSenju prirodnih resursa, prema prirodi samoj, prema pojedincu i drustvu u
celini, ujedno prihvatamo i novi sistem vrednosti. Moramo shvatiti da nam je priroda
partner, a ne predmet izrabljivanja i besomuénog troSenja prirodnih resursa. Zelena
ekonomija se osniva na primeni obnovljivih resursa, organskoj proizvodnji, reciklazi
otpada sa ciljem Stednje prirodnih resursa.

Savremene tehnologije, nova organizacija proizvodnje, nova trzista zelene ekonomije
otvaraju novu fazu drustvenog razvoja u eri 4. Industrijske revolucije. Da bi korist od
Cetvrte industrijske revolucije bila $to univerzalnija, neophodno je veliku paznju
posvetiti ekoloSkom informisanju, ekoloSkom obrazovanju i telekomunikacijama.
Cetvrta industrijska revolucija — industrija 4.0 je znagajna za razvoj zelene ekonomije,
jer nju pokreéu nanotehnologije, bioinZenjering, veStacka inteligencija i ostale
napredne tehnologije. Ona uveliko osvaja mnoge zemlje u kojima brojne industrije,
javna uprava i ostali servisi bivaju digitalizovani. Na taj nadin menja se nacin Zivota,
nacin na koji radimo, komuniciramo i razmenjamo informacije. Digitalizacija procesa
proizvodnje podrazumeva primenu savremenih tehnologija kompjuterskog
inZenjeringa u svim fazama savremenog proizvodnog procesa — od generisanja ideje
0 hovom proizvodu, testiranja koncepta, izbora materijala, razvoja proizvoda, analize
trzista do organizacije i realizacije proizvodnje, kontrole procesa i pruzanja usluga
marketinga i distribucije proizvoda.

Kljuéne reci: Cetvrta industrijska revolucija, zelena ekonomija, nauka, tehnologija,
komunikacija, inovacije.
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THE IMPORTANCE OF THE FOURTH INDUSTRIAL REVOLUTION FOR
THE DEVELOPMENT OF A GREEN ECONOMY

Dejan Rizni¢, Adrijana Jevti¢

University of Belgrade, Technical Faculty Bor,, Vojske Jugoslavije 12, Bor, Serbia

Ana Duki¢

College of Vocational Studies, Arandjelovac, Serbia

Economic progress and wealth were linked to discovering and/or conquering new
geographical territories and finding new materials and sources of energy. Only with the
advent of industrial revolutions it became clear that people could invent new materials and
new sources of energy, and with the technological revolution, it was evident that, aside
from natural raw materials and energy, knowledge became a resource. The Fourth
Industrial Revolution has the potential to raise the level of global growth and improve the
quality of people’s lives across all industries all over the world, but there are justifiable
concerns about the consequences of "technological Darwinism", or what will happen to
those who fail to jump on "the Industry 4.0 train". Every epoch in the development of
human society, including this one, has both advantages and disadvantages, but the goal
is always the same: to create an economy and a new industrial structure based on a
sustainable development strategy.

Raw materials, materials and energy are consumed by long-term use, while it is the
opposite with knowledge. The more we use it, the more we have it. It essentially changes
the attitude towards the consumption of natural resources, towards nature itself, towards
the individual and the society as a whole, and at the same time, it changes our value
system. We must understand that nature is our partner, not our slave. Today, anyone can
access any IT product at any time, regardless of their location, which involves a two-way
exchange of information between individuals and computer programs (systems) on many
topics, including the green economy. Modern technology, new production organization
and new green economy markets are opening a new phase of social development, but
certainly a different one - an era of green economy issues and problems. In order to make
the benefits of the Fourth Industrial Revolution as universal as possible, great attention
must be paid to environmental information, environmental education and telecom-
munications.

The Fourth Industrial Revolution - Industry 4.0 is significant for the development of a
green economy as it is powered by nanotechnology, neurotechnology, artificial
intelligence and other advanced technologies. It is spreading to many countries where
numerous industries, public administration and other services are being digitized, which is
affecting our lifestyle and the way we work and treat each other. The digitalization of the
production process involves the application of modern technologies in all stages of
production of a new product - from generating the idea of a new product, testing the
concept, selecting materials, product development, market testing, commercialization to
the organization and realization of production, process control and service delivery.

Keywords: fourth industrial revolution, green economy, science, technology,
communication, innovation.
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RELACIJE MINERALNE EKONOMIJE, ZELENE EKONOMIJE |
CIRKULARNE EKONOMIJE

prof. dr Radule ToSovi¢

Rudarsko-geoloski fakultet Univerziteta u Beogradu

Savremeno funkcionisanje mineralnog sektora zemlje u globalnim i konkurentskim
uslovima praceno je delovanjem sloZenih ekonomskih faktora, koji pripadaju razlicitim
specificnim i specijalistiCkim ekonomskim uticajnim aspektima. Za metali¢ne, nemetali¢ne
i energetske mineralne sirovine prvenstveno je znacajna mineralna ekonomija, sa
ekonomskim zakonitostima materijalne proizvodnje u oblasti geoloskih istrazivanja,
eksploatacije, pripreme i prerade mineralnih sirovina, do njihovog konacnog pojavljivanja
na zahtevnom i slozenom mineralnom trzistu. Osim generalnih ekonomskih karakteristika
mineralne ekonomije, postoje i posebne ekonomske specifi¢nosti, koje prate svaku od tri
navedene grupe mineralnih sirovina. Na putu cirkulisanja elemenata proizvodnje u
zatvorenom ekonomskom ciklusu obrta, pojavljuju se i dodatni uticaji novijih i specifi¢nijih
ekonomskih pravaca, kakve su zelena ekonomija i cirkularna ekonomija.

Zelena ekonomija, prema bazi¢nim postavkama, obuhvata aktivnosti, koje se vrSe kroz:
(@) smanjenu emisiju ugljenika; (b) ostvarivanje energetske efikasnosti i efikasnosti
troSenja resursa; i (c) odrzavanje bioloSke raznovrsnosti i opstanka ekosistema. Navedeni
elementi zelene ekonomije se na specifiCan nacin odrazavaju na geoloska istrazivanja i
eksploataciju, odnosno materijalnu proizvodnju metali¢nih, nemetali¢énih i energetskih
mineralnih sirovina u mineralnom sektoru. U kompletnoj analizi mogu se izdvojiti pet
posebno izrazenih aspekata uticaja, i to: (a) redukovanje proizvodnje mineralnih sirovina,
kao posledica primene koncepta odrzivosti; (b) promena uslova proizvodnje i kori§¢enja
mineralnih sirovina usled ekoloSkih zahteva; (c) dugorofno smanjenje i ukidanje
proizvodnje fosilnih goriva; (d) povecanje troSkova proizvodnje usled preduzimanja mera
zastite zivotne sredine i rekultivacije; i (e) odrzavanje prozvodnje ekoloSki pozitivnih
mineralnih sirovina, a smanjenje prozvodnje ekoloski negativnih mineralnih sirovina.
Vecina proizvodnih procesa u ranijem periodu ekspanzivnog rasta ekonomije, odvijala se
po principima tzv. linearne ekonomije, bazirane na linearnom kretanju materije, kroz
klasi¢ni proizvodni koncept “uzmi-napravi/koristi-odlozi“, ili ,proizvodni resurs-proizvod-
otpad®. Linearna ekonomija je rezultirala stvaranjem relativno velikih koli¢ina neadekvatno
tretiranog i odlaganog otpada i ispustanja razlicitih otpadnih materija, koje su takode bile
prisutne u proizvodnji u mineralnom sektoru. Shodno osnovnom zahtevu za efikasnijim
koris¢enjem proizvodnih resursa, nastao je koncept cirkularne ekonomije po novom
modelu ,proizvod — otpad — proizvod* ili ,proizvedi — upotrebi — proizvodi“. Pri tome se kao
osnovni izvor ekonomskog rasta pojavljuje veéa ponovna upotreba mineralnih materijala
iz proizvoda koji su zavrsili zivotni ciklus, a manje koriS¢enje novih mineralnih resursa.
Uticaj cirkularne ekonomije na mineralnu ekonomiju, s obzirom na specifinosti
materijalne proizvodnje metali¢nih, nemetaliCnih i energetskih mineralnih sirovina, odlikuje
niz specificnosti. Predmetni uticaj i relacija se moze pratiti sa: (a) proizvodnog stanovista,
odnosno neposredne realizacije proizvodnog procesa eksploatacije, pripreme i prerade
mineralne sirovine; (b) struénog geolosko-rudarsko-tehnoloskog stanovista, u polaznom
analitickom razmatranju lezista mineralne sirovine; i (c) stanovista reciklaze proizvoda sa
mineralnim komponentama.

Klju€ne reéi: Mineralna ekonomija, zelena ekonomija, cirkularna ekonomija, relacije.
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RELATIONS BETWEEN MINERAL ECONOMY, GREEN ECONOMIES AND
CIRCULAR ECONOMIES

prof. dr Radule ToSovi¢

Faculty of Mining and Geology, Belgrade University

The modern functioning of the country's mineral sector in global and competitive
conditions is accompanied by the operation of complex economic factors, which belong to
different specific and specialist economic influential aspects. For metallic, non-metallic
and energy mineral resources, mineral economy is of primary importance, with the
economic laws of material production in the field of geological exploration, exploitation,
preparation and processing of mineral resources, until their final appearance on the
demanding and complex mineral market. In addition to the general economic
characteristics of the mineral economy, there are also specific economic specifics, which
accompany each of the three groups of mineral resources mentioned. On the path of
circulating production elements in the closed economic cycle of crafts, additional
influences of newer and more specific economic directions, such as green economy and
circular economy, are emerging.

The green economy, by baseline, encompasses activities carried out through: (a) reduced
carbon emissions; (b) energy and resource efficiency; and (c) maintaining biodiversity and
ecosystem survival. These elements of the green economy reflect in a specific way on
geological exploration and exploitation, ie material production of metallic, non-metallic and
energy mineral resources in the mineral sector. In the complete analysis, five particularly
pronounced aspects of impact can be identified, namely: (a) reducing the production of
mineral resources as a consequence of applying the concept of sustainability; (b)
changing conditions of production and use of mineral resources due to environmental
requirements; (c) long-term reduction and cessation of fossil fuel production; (d) increase
in production costs due to environmental and recultivation measures; and (e) maintaining
the production of environmentally-friendly mineral resources while reducing the production
of environmentally-negative mineral resources.

Most of the production processes in the earlier period of the expansive growth of the
economy, took place on the principles of the so-called. linear economies, based on the
linear movement of matter, through the classic production concept of take-it-do/use-delay,
or "production resource-product-waste”. The linear economy has resulted in the
generation of relatively large quantities of inadequately treated and disposed waste and
the discharge of various waste materials, which were also present in production in the
mineral sector. In accordance with the basic demand for more efficient use of production
resources, the concept of circular economy was created according to the new model
"product - waste - product” or "produce - use - products". The main source of economic
growth is greater reuse of mineral materials from products that have completed the life
cycle, and less use of new mineral resources. The influence of the circular economy on
the mineral economy, given the peculiarities of the material production of metallic, non-
metallic and energy mineral resources, is characterized by a number of specificities. The
impact and relationship in question can be traced from: (a) the production point of view,
that is, the direct realization of the production process of the exploitation, preparation and
processing of mineral resources; (b) an expert geological, mining and technological
standpoint, in the initial analytical consideration of the mineral deposit; and (c) recycling
points for products with mineral components.

Keywords: Mineral economy, green economy, circular economy, relations.
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OBNOVLJIVI IZVORI ENERGIJE KAO OSNOVNI FAKTOR RAZVOJA
ZELENE EKONOMIJE | ODRZIVE INDUSTRIJE

Prof. Dr Dragan Mihajlovi¢, Dr Violeta Jovanovi¢, Dr Dragica Stojanovi¢

Fakultet za menadzment, Zajecar, Srbija

Ekonomska stabilnost zemlje se obi¢no meri ekonomskim rastom i razvojem iste. U
ekonomskom i privrednom razvoju jedne zemlje veliku ulogu ima industrisjki sektor, i u
okviru njega energetski sektor. Elektricna energija je pokreta¢ svih privrednih aktivnosti,
proizvodnih i usluznih. Medutim, proizvodnja energije i ekonomski razvoj svetske
ekonomije se ve¢im delom baziraju na upotrebi fosilnih goriva (ugalj, nafta, zemni gas).
Ekonomski razvoj i industrijska proizvodnja zasnovani na upotrebi neobnovljivih resursa
imaju veoma negativne posledice po zivotnu sredinu. S obzirom na velike ekoloske
probleme i posledice koje dosadasnji razvoj ima po Zivotnu sredinu, nuzan je transfer
tradicionalne ekonomije u zelenu ekonomiju kao i transfer tradicionalne industrije u
odrzivu industriju. Obnovljivi izvori energije imaju znacajnu ulogu u tom procesu i znac¢ajan
potencijal za unapredenje razvoja CoveCanstva. Energija dobijena iz obnovljivih izvora
moze olakSati pristup Cistoj i bezbednoj energiji i dati podsticaj za drustveni i ekonomski
razvoj, doprinoseci razvoju zelene ekonomije i odrZive industrije.

Kljuéne reci: Obnoviljivi izvori energije, Zelena ekonomija, Odrziva industrija

RENEWABLE ENERGY SOURCES AS A BASIC FACTOR OF GREEN
ECONOMY AND SUSTAINABLE INDUSTRY DEVELOPMENT

Prof. Dr Dragan Mihajlovi¢, Dr Violeta Jovanovi¢, Dr Dragica Stojanovi¢

Faculty of Management, Zajecar, Srbija

A country's economic health can usually be measured by looking at that country's
economic growth and development. Industrial and energy sector have an important role In
the economic development of a country. Electricity is the driver of all economic activities,
production and service. However, energy production and economic development of the
world economy are largely based on the use of fossil fuels (coal, oil, natural gas).
Economic development and industrial production based on the use of non-renewable
resources have very negative environmental consequences. Given the major
environmental problems and environmental consequences of the past, the transfer of the
traditional economy to the green economy and the transfer of the traditional industry to a
sustainable industry is necessary. Renewable energy plays a significant role in this
process and a significant potential for advancing human development. Renewable energy
can facilitate access to clean and secure energy and provide an incentive for social and
economic development, contributing to the development of a green economy and
sustainable industries.

Key words: Renewable Energy, Green Economy, Sustainable Industry
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ZELENA EKONOMIJA | ODRZIVO KORISCENJE PRIRODNIH RESURSA

Danijela Durkali¢, Marija Kosti¢

Univerzitet u Kragujevcu, Fakultet za hotelijerstvo i turizam u Vrnjackoj Banji

Dejan T. Rizni¢

Univerzitet u Beogradu, Tehnicki fakultet u Boru

Globalne klimatske promene su poslednjih nekoliko decenija veoma uodljive, kao i
njihove posledice na celokupno d&ovelanstvo. Na Zalost, one su posledica
nekontrolisane eksploatacije fosilnih goriva, bez obzira da li se radi o &vrstom,
teCnom ili gasovitom obliku i konstantne deforestacije. Put izlaza zaustavljanjem ovih
nepovratnih procesa destrukcije moguce je pronaéi u razvoju i koris¢enju obnovljivih
izvora energije, odnosno unapredenju energetske efikasnosti i odrzivom kori§éenju
prirodnih resursa. Jedino tako je moguce oCuvanje prirodnih resursa, $to je zapravo i
jedan od osnovnih ciljeva zelene ekonomije koja podrazumeva Siroku primenu
obnovljivih izvora energije uz $to manju emisiju Stetnih materija u okolnu sredinu.
Takode, unapredenje energetske efikasnosti svakako predstavija jedan od
preduslova industrijskog razvoja jer direktno utiCe na konkurentnost privrede.
UvaZavajuéi izneto, u radu se analizira pitanje prirodnih resursa kao nosioca razvoja
jedne privrede i neminovnosti odrzivog koris¢enja tih resursa, ali i moguénosti za
razvoj zelene ekonomije u pojedinim lokalnim samoupravama, posebno
naglasavajuéi model zelenog razvoja u oblasti koriS¢enja vodnih resursa. Posledice
sadadnjeg, neodrzZivog kori§¢enja prirodnih resursa nemoguce je predvideti sa
potpunom izvesno$¢u, ali ublazavanje tih posledica se mora posmatrati kao
investicija kako bi se izbegli rizici sa veoma ozbiljnim posledicama u godinama koje
su pred nama.

Kljuéne re€i: zelena ekonomija, prirodni resursi, odrzivi razvo;.
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GREEN ECONOMY AND SUSTAINABLE USE OF NATURAL
RESOURCES

Danijela Durkali¢, Marija Kosti¢

University of Kragujevac, Faculty of Hospitality and Tourism in Vrnjacka Banja

Dejan T. Rizni¢

University of Belgrade, Technical Faculty in Bor

Global climate changes in the past decades are very noticeable, as well as their
implications for all humankind. Unfortunately, they are the result of uncontrolled
exploitation of fossil fuels, regardless it is a solid, liquid or gaseous form and constant
deforestation. A way to stop these irreversible processes of destruction can be found
in the development and use of renewable energy sources or improving energy
efficiency and sustainable use of natural resources. Only thus can the preservation of
natural resources, which is actually one of the main objectives of green economy that
includes wide application of renewable energy sources with the lowest possible
emission of harmful substances into the environment. Also, the improvement of
energy efficiency certainly is one of the prerequisites of industrial development
because it directly affects the competitiveness of the economy. This paper analyzes
the question of natural resources as a carrier of development of an economy and the
inevitability of sustainable use of these resources, and opportunities for the
development of a green economy in some local governments, particularly highlighting
the models of green development in the use of water resources. The consequences
of the current, unsustainable use of natural resources, it is impossible to predict with
absolute certainty, but mitigate those consequences must be viewed as an
investment in order to avoid the risk of very serious consequences in the years to
come.

Keywords: green economy, natural resources, sustainable development.
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ZELENA EKONOMIJA | STRATESKA PARTNERSTVA

Dejan Rizni¢', Ana Duki¢?, Adrijana Jevti¢*

1Univerzitet u Beogradu, Tehnicki fakultet u Boru, Srbija
2Visoka skola strukovnih studija u Arandelovcu, Srbija

Globalno poslovanje sve viSe pred preduzeca stavlja potrebu strateSkog povezivanja
u svim oblastima uklju€ujuéi i zelenu ekonomiju. Prednosti sklapanja strateSkih
partnerstava su obostrane, kako za preduzeca iz visoko razvijenih zemalja koja teze
da, po pravilu, dobru trziSnu poziciju poboljSaju koriS§¢enjem novih mogucnosti na
ovim trzistima (lakSi pristup novim i povoljnim nabavnim i prodajnim trzistima), tako i
za ona iz manje razvijenih zemalja kao Sto je Srbija. Privlaenje i zadrzavanje
direktnih stranih ulaganja glavni je cilj mnogih zemalja, buduéi da je sasvim jasno da
ona imaju vaznu ulogu u stvaranju novih radnih mesta, povecanju izvoza, prenoSenju
tehnologije i znanja u poslovanju, ali i podizanja nivoa svesti o zna€aju zelene
ekonomije, poveéanju konkurentnosti, unapredenju ukupne proizvodnje i, konaéno,
smanjenju siromastva putem odrzivog privrednog rasta i razvoja. Ciljevi razvoja
privrede Srbije mora da obuhvate intenzivnija strana ulaganja kroz strateSka
partnerstva u cilju odrzivog rasta, inovativne aktivnosti, unapredenjem organizacije
rada i optimizacije procesa u cilju racionalnije potroSnje sirovina i materijala, energije i
vode i smanjenja zagadenja vazduha, vode i zemlji$ta, i stvaranja bolje pozicije nasih
preduzec¢a kako na domacem tako i na medunarodnom trzistu.

Kljuéne reéi: Zelena ekonomija, strateSka partnerstva, odrzivi razvo;.
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GREEN ECONOMY AND STRATEGIC PARTNERSHIPS

Dejan Rizni¢', Ana Duki¢?, Adrijana Jevti¢*

1University of Belgrade, Technical Faculty in Bor, Serbia
2College of Vocational Studies in Arandjelovac, Serbia

Global business is increasingly facing the companies with the need for strategic
partnerships in every single area including the green economy. The advantages of
creating strategic partnerships are mutual, as for the companies from highly
developed countries which, by a rule, tend to improve their favourable market position
by utilizing new opportunities in these markets (easier access to new and favourable
purchasing and sales markets), and as well as those from less developed countries,
as it is Serbia. Attracting and retaining foreign direct investments is the main goal of
many countries, since it is quite clear that they have an important role in creating new
jobs, increasing export, transferring of technology and business knowledge, and also
raising awareness about the importance of preserving the green economy and
increasing competitiveness, improving overall production and finally reducing poverty
through general economic growth and development. Therefore, the objectives of
development of the Serbian economy must include intensive foreign investment
through strategic partnerships in order to sustain growth, better innovative activities,
improving work organization and process optimization in order to more rational
consumption of raw materials and other materials, energy and water, reducing the
pollution of air, water and land, and creating a better position of our companies on
both the domestic and the international market.

Keywords: green economy, strategic partnerships, sustainable development.
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KRITERIJUMI ZA PROSTORNO PLANIRANJE PRIVREDNIH ZONA U
SMERU RAZVOJA ZELENE EKONOMIJE U SLOVENIJI

Andrej Guli¢

Urbanisticni institut Republike Slovenije, Trnovski pristan 2, SI-1000 Ljubljana,
Slovenija

Promovisanje postoje¢ih i planiranih privrednih zona u Republici Sloveniji predstavlja
jednu od veoma aktualnih razvojnih tema sa kojom se, u novije vreme i u smeru razvoja
zelene ekonomije, na stru¢nom, planskom i implementacijskom nivou bave razliCite
drzavne i regionalne institucije kao i jedinice lokalne samouprave te preduzec¢a. U radu su
naglaseni pretezno prostorni aspekti razvoja privrednih zona. Prikazana su usmerenja i
kriterijumi njihovog razvoja koji su definisani u vazeéim prostornim dokumentima drzave
kao i u rezultatima izabranih medunarodnih studija. U nastavku rada izneseni su predlozi
kriterjuma za prostorno planiranje privrednih zona na drzavnom, regionalnom i
subregionalnom nivou. Demonstrirani su primeri dugoro¢nog prostornog planiranja
privrednih zona. U zaklju¢ku rada predstavljen je sadrzaj web stranice INVEST
SLOVENIA, koju je za potrebe agencije SPIRIT SLOVENIA koncipirao Urbanisticki institut
RS i u kojoj je predstavljena aktualna ponuda lokacija za razvoj privrednih zona u
Republici Sloveniji.

Kljuéne reci: privredne zone, zelena ekonomija, promovisanje, planska usmerenja,
prakse, Slovenija.

THE CRITERIA FOR SPATIAL PLANNING OF ECONOMIC ZONES
TOWARDS THE DEVELOPMENT OF GREEN ECONOMY IN SLOVENIA

Andrej Guli¢

Urban Planning Institute of the Republic of Slovenia, Trnovski pristan 2, SI-1000
Ljubljana, Slovenia

Promoting the existing and planned business zones in the Republic of Slovenia has been
one of the most important development issue, in the recent decade and towards the
development of green economy, which has been dealt with at the expert, planning and
implementation level by various national and regional institutions, local governments and
enterprises. The paper highlights mainly the spatial aspects of the issue. Guidelines and
criteria for business zones development as used in the valid spatial planning documents
of the country and from selected international studies are presented. Examples of long-
term spatial planning of economic zones in expert studies for regional spatial plans are
highlighted too. A set of spatial planning criteria of economic zones at the national,
regional and sub-regional level is furthermore explained. In the final part of the paper, the
content of the website INVEST SLOVENIA, commissioned by the SPIRIT SLOVENIA -
Public Agency for Entrepreneurship, Internationalization, Foreign Investments and
Technology, and elaborated by the Urban Planning Institute of RS is presented. The
website hosts an updated offer of the locations for the development of business zones in
the Republic of Slovenia.

Keywords: business zones, green economy, promotion, planning guidance, practices,
Slovenia.
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NOVE TEHNOLOGIJE - IZAZOVI ZA KOMPANIJE | ODRZIV EKONOMSKI
RAZVQOJ

Zoran Risti¢!, Goran Dzafi¢?, Miroslav Jevremovié?, Aleksandar M. Damnjanovié¢®

1Visoka strukovna skola za preduzetni$tvo Beograd, Majke Jevrosime 15,
2Nacionalna sluzba za zapoSljavanje,Beograd, Kralja Milutina 8,
3Poslovni i pravni fakultet Beograd, Knez Mihailova 33.

U doba elektronike i informatizacije, svet se uveliko menja, asavremene tehnologije i
neophodnost postizanja odrzivog razvojau kome zadovoljavanje trenutnih potreba
neée ugroziti zadovoljavanje potreba buducih generacija, postaju Zivotna nuZnost.
Novi nara$taji rastu uporedo sa novim tehnologijama i njihovim nesluéenim
mogucnostima, a istovremeno raste i znacaj definisanja odrzivih razvojnih ciljeva i
konkurentskih strategija kompanija i nacionalnih ekonomija. Bez namere da se
zapadne u tehnodeterminizam ili da se digitalizaciji ekonomije i novim tehnologijama
pripiSe prevelik znaCaj, u ovom radu se analizira njihov uticaj na kompanije i
postizanje odrzivog razvoja, te pokuSava da ukaze da su one danas osnova rasta i
razvoja, kako pojedinacénih kompanija, tako i privreda u celini.Mogucnosti koje nude
savremene tehnologije u postizanju brzeg, kvalitetnijeg, efikasnijeg, ekonomicnijeg i
istovremeno odrzivog razvoja nisu dovoljno valorizovane u Republici Srbiji, a mnoge
drzave sa sliénim ili ¢ak slabijim privrednim potencijalima su poslednjih godina,
zahvaljujuéu primeni savremenih tehnoloskih dostignuca, ucinile napore koji su ih
doveli na mapu znacajnih svetskih ekonomija. Zbog toga se ovaj rad zavr3ava
prezentovanjem preporuka, koje mogu biti znadajne za primenu savremenih
tehnologija za podsticanje odrzivog razvoja i na ovim prostorima i izvodenjem
zaklju¢aka.

Kljuéne reéi: digitalizacija, odrzivi razvoj, investicije, uloga drzave.
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NEW TECHNOLOGIES - CHALLENGES FOR COMPANIES AND
SUSTAINABLE ECONOMIC DEVELOPMENT

Zoran Risti¢!, Goran Dzafi¢?, Miroslav Jevremovi¢?, Aleksandar M. Damnjanovi¢®

1College of Vocational Studies in Entrepreneurship, Belgrade, Majke Jevrosime 15,
2National Employment Service, Belgrade, Kralja Milutina 8,
SFaculty of Business and Law Belgrade, Knez Mihailova 33.

In the age of electronics and computerization, the world is changing and modern
technologies and the need to achieve sustainable development where meeting the
current needs will not endanger the needs of future generations, are becoming a
necessity. New generations are growing along with new technologies and their
unprecedented capabilities, and at the same time the importance of defining
sustainable development goals and competitive strategies of companies and national
economies is growing. Without intending to immerse themselves in techno-
determinism or to attach too much importance to the digitalisation of the economy
and new technologies, this paper analyzes their impact on companies and the
achievement of sustainable development, and tries to indicate that they are today the
basis of growth and development, as individual companies, so does the economy as
a whole. Opportunities offered by modern technologies in achieving faster, better,
more efficient, economical and at the same time sustainable development are not
sufficiently valorized in the Republic of Serbia, and many countries with similar or
even weaker economic potentials have made efforts in recent years thanks to the
application of modern technological advances brought on the map of significant world
economies. Therefore, this paper concludes with the presentation of
recommendations, which can be significant for the application of modern technologies
for stimulating sustainable development in these areas and drawing conclusions.

Keywords: digitalization, sustainable development, investments, role of the state.
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DOPRINOS OBNOVLJIVIH IZVORA ENERGIJE RAZVOJU ZELENE
EKONOMIJE | ODRZIVE INDUSTRIJE

Prof. Dr Dragan Mihajlovi¢, Dr Violeta Jovanovi¢, Dr Dragica Stojanovi¢

Fakultet za menadzment, Zajecar, Srbija

Danas se veci deo svetske ekonomije bazira na upotrebi fosilnih goriva, medu kojima
najve¢i udeo imaju ugalj, nafta i zemni gas. Ekonomski razvoj i industrijska
proizvodnja zasnovani na upotrebi neobnovljivih resursa imaju veoma negativne
posledice po Zivotnu sredinu. Medu znacajnije zagadivaCe spada energetski sektor i
proizvodnja elektricne energije koja predstavija pokretaé savremene svetske
industrije. S obzirom na velike ekoloSke probleme i posledice koje dosadasnji razvoj
ima po Zivotnu sredinu, nuzan je transfer tradicionalne ekonomije u zelenu ekonomiju
kao i transfer tradicionalne industrije u odrzivu industriju. Obnovljivi izvori energije
imaju znacajnu ulogu u tom procesu. U radu se ukazuje na znacaj obnovljivih izvora
energije za razvoj zelene ekonomije i odrzive industrije, sa aspektom na energetski
sektor, na primeru zemalja Evropske Unije. Kao reprezentativni primer uzeta je
Svedska. U radu se takode ukazuje na osnovne karakteristike i potencijal obnovljvih
izvora energije u Srbiji.

Kljuéne re€i: Obnovljivi izvori energije, Zelena ekonomija, OdrzZiva industrija

THE CONTRIBUTION OF RENEWABLE ENERGY SOURCES TO GREEN
ECONOMY AND SUSTAINABLE INDUSTRY DEVELOPMENT

Prof. Dr Dragan Mihajlovi¢, Dr Violeta Jovanovi¢, Dr Dragica Stojanovi¢

Faculty of Management, Zajecar, Serbia

The world economy is largely based on the use of fossil fuels, with coal, oil and
natural gas accounting for the largest share. Economic development and industrial
production based on the use of non-renewable resources have very negative
environmental consequences. Significant pollutants include the energy sector and
electricity generation, which is the driver of modern world industry. Given the major
environmental problems and environmental consequences of the past, the transfer of
the traditional economy to the green economy and the transfer of the traditional
industry to a sustainable industry is necessary. Renewable energy can play an
important role in this process. The paper points to the importance of renewable
energy sources for the development of a green economy and a sustainable industry,
with an aspect for the energy sector, on the example of European Union countries.
Sweden was taken as a representative example. The paper also points to the basic
characteristics and potential of renewable energy in Serbia.

Keywords: Renewable Energy, Green Economy, Sustainable Industry
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CIRKULARNA EKONOMIJA U SKLADU S PRINCIPIMA ODRZIVOG
RAZVOJA
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Koncept cirkularne ekonomije (CE) u proizvodnji i potrosnji predstavlja obec¢avajucu
alternativu za tradicionalni, linearni koncept “uzmi, napravi, koristi i odbaci”. U ovom
radu se razmatraju posledice tranzicije prema CE na drustvo i zivotnu sredinu, sagle-
davanjem takvog otklona unutar Sirih socio-tehnickih promena. Primena koncepta CE
podrazumeva sustinske promene unutar ekonomskog podsistema. Cirkularna
ekonomija, kao nova paradigma ekonomskog razvoja, nastoji da prevazide postojece
prakse u proizvodniji i potroSnji smanjenjem potroSnje resursa, ponovnim koris¢enjem
materijala i recikliranjem proizvoda i materijala u proizvodnji, distribuciji i potrosnji.
Cirkularnost u velikoj meri doprinosi odrzivom razvoju i, prema tome, u odnosu je sa
mnogim Cljevima odrzivog razvoja.

Prelaz prema CE, premda je neophodan u svetlu postojeé¢ih neodrzivih tokova
energije i materijala unutar globalnog ekonomskog sistema, predstavlja dugotrajan
proces koji sputavaju brojne barijere. U ovom radu se diskutuju razliiti pristupi,
strategije i politike koje omogucavaju efektivnije upravljanje promenama prema CE.
Na kraju, autori zaklju€uju da CE ima relevantnost ne samo za razvijene delove sveta
veé, mozda i viSe, za zemlje u razvoju. Primena praksi CE u zemljama globalnog
Juga, za razliku od razvijenih zemalja, uglavnhom je neformalnog karaktera,
podstaknuta siromastvom i nezaposlenoscu.

Kljuéne reéi: Cirkularna ekonomija, odrZivi razvoj, tranzicija, barijere, zemlje u
razvoju.
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CIRCULAR ECONOMY IN ACCORDANCE WITH THE SUSTAINABLE
DEVELOPMENT PRINCIPLES

Milovan Vukovié!, Nada Strbac?, Snezana Uro$evié!, Aleksandra Vukovié?

tUniversity of Belgrade, Technical Faculty Bor, Vojske Jugoslavije 12, 19210 Bor,
2Railway College of Vocational Studies, Zdravka Celara 14, 11000 Belgrade

The concept of circular economy (CE) for human production and consumption is a
promising alternative to the ftraditional, linear concept of “take, make, use and
dispose”. In this paper we consider the impacts of the transition to the CE on the
society and environment after framing such shift within the social-technical changes.
The application of the CE concept entails substantial changes within the economic
subsystem. The CE, as a new paradigm of economic development, tend to overcome
the current production and consumption practices by reducing, reusing and recycling
materials and products in manufacturing, distribution and consumption.
Consequently, circularity mainly contributes to the sustainable development, and,
hence, it relates very well to many of the Sustainable Development Goals (SDG).

The transition to the CE, although it is strongly needed in terms of existing
unsustainable flows of energy and materials within the global economic system, is a
long-lasting process hampered by many obstacles. In the paper, we offer a
discussion in regard to the various approaches, strategies and policy tools in order to
more effectively manage the transition towards CE. At last, we conclude that CE has
the relevance not only to the developed world but also, maybe even more, to the
developing countries. The implementation of CE practices in countries of the Global
South, unlike developed ones, is mainly undertaken informally, driven by poverty and
unemployment.

Keywords: Circular economy, sustainable development, transitions, barriers,
developing countries.
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NOVE TEHNOLOGIJE | INOVACIJE - PUT DO CIRKULARNE EKONOMIJE

Violeta Milicevi¢?, Ljiljana Arsi¢?, Jelena Premovi¢3, Zoran Mili¢evi¢?,
Sladana Vidosavljevi¢*, Nebojsa Doki¢?

1Akademija strukovnih studija JuZna Srbija, Odsek za poslovne studije Blace, Kralja
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fakultet, Kolasinska 156, 38220 Kosovska Mitrovica,
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Stalno preispitivanje i redizajniranje na¢na na kojima proizvodimo nove proizvode
osnova je savremene ekonomije. Ciljevi odrZivog razvoja spojili su se u koncept
cirkularne ekonomije - ekonomije koja od prirode uéi tako da nidta ne troSi. Eko-
inovacija je kljuna za postizanje mnogih aspekata kruZzne ekonomije: industrijske
simbioze ili ekologije, dizajna od kolevke do kolevke i novih, inovativnih poslovnih
modela. Model cirkulaerne ekonomije treba posmatrati kao inovaciju i kao strategiju
ne samo za preduzeca, vec¢ i za drustvo u celini. Pitanje je da li kreativhoS¢u i
inovacijama mozemo primeniti model cirkularne ekonomije? Potpuno aktiviranje
kruzne ekonomije predstavlja radikalnu promenu i kao takva, posebno imajuéi u vidu
trenutno funkcionisanje nasSih ekonomskih sistema, zahteva inovativhe nacine
razmiSljanja proizvodnih sistema i potroSnje. Realizacija cirkularne ekonomije sigurno
se moze olakSati inovacijama, posebno uvodenjem novih tehnologija i dizajnom
inovativnih poslovnih modela. Digitalizacija Ce biti vazan instrument za omoguc¢avanje
i olakSavanje kruzne ekonomije.

Kljuéne reéi: cirkularna ekonomija, redizajniranje, reciklaza, eko-inovacije.
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The constant rethinking and redesigning of the ways we produce new products is the
basis of modern economics. The sustainable development goals have merged into
the concept of a circular economy-an economy that learns from nature so that it
spends nothing. Eco-innovation is key to achieving many aspects of the circular
economy: industrial symbiosis or ecology, cradle-to-cradle design and new,
innovative business models. The circular economy model should be seen as an
innovation and a strategy not only for businesses, but for society as a whole. The
qguestion is, can we apply the model of circular economy with creativity and
innovation? The full activation of the circular economy is a radical change, and as
such, especially given the current functioning of our economic systems, it requires
innovative ways of thinking about production systems and consumption. The
realization of the circular economy can certainly be facilitated by innovation,
especially by the introduction of new technologies and the design of innovative
business models. Digitization will be an important instrument for enabling and
facilitating a circular economy.

Keywords: circular economy, redesign, recycling, eco-innovation.
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KREIRANJE KONCEPTUALNOG MODELA CIRKULARNE EKONOMIJE
ZA STVARANJE POSLOVA U REPUBLICI SRBIJI

Tatjana llic-Kosanovi¢, Vladimir TomaSevi¢, Srdan Tomic

Fakultet za inZenjerski menadZment, Bulevar Vojvode MiSica 43, 11000 Beograd,
Srbija

Tema cirkularne ekonomije je tokom poslednje decenije postala bitan fokus poslovnih
strategija, politika vladinih institucija i akademskih istrazivanja. Ipak, sam koncept je jo$
uvijek nejasan i ne postoji konsenzus o njegovim definicijama i ciljevima. Prethodna
istrazivanja su prvenstveno bila usmerena na odrzivost, ekonomski rast i uticaj na okolinu.
Jedno od vaznih pitanja u prethodnim istrazivanjima je bio uticaj na zapoSljavanje,
odnosno, kako cirkularna ekonomija moze stvoriti nova radna mesta? Ovo pitanje je jo$
vaznije za privrede u razvoju kao $to je ona u Republici Srbiji. U prvom delu ovog rada
razmatra se postojeca literatura o pitanjima zaposljivosti u uslovima cirkularne ekonomije.
U drugom delu predstavljeni su rezultati polustrukturisanih intervjua poslovnih lidera i
naucnika iz oblasti cirkularne ekonomije. Na kraju rada, kreiran je konceptualni model za
potencijalno stvaranje radnih mesta u Republici Srbiji kroz cirkularnu ekonomiju.

Kljuéne reci: cirkularna ekonomija, zaposljavanje, pregled literature, intervjui, modeli
stvaranja radnih mesta.

ENGINEERING A CONCEPTUAL CIRCULAR ECONOMY MODEL FOR
CREATING JOBS IN THE REPUBLIC OF SERBIA

Tatjana llic-Kosanovic¢, Vladimir Tomasevi¢, Srdan Tomi¢

Faculty of Engineering Management, Bulevar Vojvode MiSi¢a 43, 11000 Belgrade,
Serbia

The topic on circular economy is, during the last decade, becoming a substantial focus of
the business strategies, governmental institutions policies, and academic research.
Nevertheless, the concept itself is still vague and there is not a consensus on its
definitions and goals. The previous research has been primarily focused on sustainability,
economic growth, and the impact on the environment. One of the important questions in
the previous research has been the effect on the employment, mainly, how the circular
economy can create new jobs? This issue is even more important for the emerging
economies like the one of the Republic of Serbia. In the first part, this paper has been
examining the existent literature on the employability issues of the circular economy. In
the second part, the results of semi structured interviews of business leaders and the
scholars in the field of circular economy have been presented. At the end of the paper, the
potential conceptual model for creating jobs in the Republic of Serbia through circular
economy has been engineered.

Keywords: Circular economy, employment, literature review, interviews, job creation
models.
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CIRKULARNA EKONOMIJA KAO OSNOVA ODRZIVOG GLOBALNOG
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Savremena drustva se u svom ekonomskom razvoju na globalnom nivou suocavaju
sa izazovima koji nemaju presedana u predasnjim periodima. Ti izazovi uklju€uju
devastaciju prirodnih resursa, nekontrolisano gomilanje odbacenih ostataka ovih
resursa nakon njihovog neracionalnog iskorid¢enja i vratanja u sistem kao otpad
(Cesto vrlo toksi¢an). Neposredna posledica ovoga je naruSavanje ravnoteZze u
ekosistemima i ugroZzavanje Zivotnog okruZenja u najSirem smislu. Cirkularna
ekonomija predstavlja jedno od najznaéajnijih teorijskih interdisciplinarnih koncepata
oko kojeg se kao fokalne tacke grupiSe niz teorijsko-metodoloskih i prakti¢nih teorija,
intelektualnih pokreta i prakticnih tehnika koje u poslednjih nekoliko decenija
pokuSavaju da pruze odgovore na ove izazove. U radu je ukazano na neke od ovih
koncepata Ciji su doprinosi u navedenom domenu privukli najve¢u paznju naucne i
struéne javnosti, poCevSi od koncepta “Od kolevke do kolevke®, Ekonomije
performansi (takode poznatu kao funkcionalne ekonomije usluga), Biomimikrije,
Industrijske ekologije, Prirodnog kapitalizma, Plave ekonomije i Regenerativog
dizajna.

Kljuéne reéi: Odrzivi ekonomski razvoj, Zastita Zivotnog okruzenja, Obnovljivi kruzni
tok materije i energije, Proizvodnja bez otpada.
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Contemporary societies today are facing challenges in their economic development
globally that are unprecedented in previous periods. These challenges include the
devastation of natural resources, the uncontrolled accumulation of discarded remains
of these resources after their irrational exploitation, and the return to the system as
(often very toxic) waste; the immediate consequence of this is to disturb the balance
of ecosystems and endanger the environment in the broadest sense. Circular
Economy is one of the most significant theoretical interdisciplinary concepts around
which as a focal point is grouped a number of theoretical-methodological and
practical theories, intellectual movements and practical techniques that have been
trying to answer these challenges in recent decades. The paper highlights some of
these concepts whose contributions in the said domain have attracted the greatest
attention of the scientific and professional public, beginning with the concept of
Cradle to Cradle, Performance Economics (also known as functional service
economics), Biomimicry, Industrial Ecology, Natural Capitalism, Blue Economy and
Regenerative Design.

Keywords: Sustainable economic development; Environmental protection,
Renewable flow of matter and energy, Production without waste.
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Cirkularna ekonomija, kroz razvoj lokalnih ekonomija doprinosi poboljSanju
efikasnosti kori8¢enja resursa, smanjenju otpada, Stednji energije, zastiti Zivotne
sredine, razvoju ostalih modela zelene ekonomije, ali i otvaranju novih radnih mesta.
Upravljanje otpadom na bazi cirkularne ekonomije, znacajno doprinosi pobolj$anju
efikasnosti koriS¢enja resursa. Primenom koncepta cirkularne ekonomije uti¢e se na
obnovljivost materijala, smanjenje stvaranja otpada kroz ponovnu upotrebu sa ciljem
stvaranja ekonomske koristi, ali i o€uvanja zivotne sredine.

Neracionalna upotreba resursa, dovodi u pitanje koncept odrzivog razvoja, s obzirom
da izaziva klimatske promene, ugrozava zdravlje ljudi i uzrokuje drasti¢ne razlike u
stepenu razvoja, a socioekonomski razvoj je u direktnoj vezi sa ljudskom
bezbednoS¢u i porastom kvaliteta Zivota. Ravnoteza ekonomskih i drustvenih uticaja,
kao i uticaja na Zivotnu sredinu, mora postati glavni zadatak (racionalna upotreba
prirodnih resursa i strategija razvoja). Ekonomski razvoj mora iéi paralelno uz
minimalne Stete po Zivotnu sredinu, ali i pokuSaj da se reSe ili bitno smanje Stetni
efekti do sada.

Cetvrta industrijska revolucija moze biti od znadaja za razvoj zelene ekonomije i
zastitu zivotne sredine, jer nju pokre¢u nanotehnologije, neurotehnologije, vestacka
inteligencija i ostale napredne tehnologije. Nove tehnologije, organizacije proizvodnje,
trziSta i ekonomije otvaraju novu etapu opsteg drustvenog razvoja, ali svakako
drugaciju — eru ekoloskih pitanja i problema. Delatnosti i institucije koje ée ovu
problematiku razvijati moraju pristupiti svemu na nacin da korist od Cetvrte
industrijske revolucije bude 3to univerzalnija, posebno ona koja se ti¢e ekoloSkog
informisanja i ekoloSkog obrazovanja.

Kljuéne reéi: cirkularna ekonomija, Cetvrta industrijska revolucija, socijalno
preduzetnidtvo, upravljanje otpadom, Zivotna sredina.
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CIRCULAR ECONOMY AND PRESERVATION OF ECOLOGICAL
RESOURCES

Aleksandra Vukovi¢!, Dejan Rizni¢?, Milovan Vukovi¢?

1Railway College of Vocational Studies, Z. Celara 14, Belgrade
2University of Belgrade, Technical Faculty Bor, Vojske Jugoslavije 12, Bor,

The circular economy, through the development of local economies, contributes to
improving resource efficiency, reducing waste, saving energy, protecting the
environment, developing other models of the green economy, but also creating new
jobs. The circular economy-based waste management contributes significantly to
improving resource efficiency. The application of the concept of circular economy has
an impact on the renewability of materials, the reduction of waste generation through
reuse with the aim of generating economic benefits but also preserving the
environment.

The irrational use of resources calls into question the concept of sustainable
development, since it causes climate change, threatens human health and causes
drastic differences in the degree of socio-economic development, which is directly
related to human security and the increase in the quality of life. Achieving the balance
of economic and social impacts, as well as environmental impacts, must become a
major task (rational use of natural resources and development strategies). Economic
development must go hand in hand with minimal environmental damage, but also an
attempt must be made to address or substantially reduce the adverse effects so far.
The fourth industrial revolution can be important for the development of the green
economy and the environment, as it is powered by nanotechnology, neurotechnology,
artificial intelligence and other advanced technologies. New technologies, production
organizations, markets and economies are opening up a new stage of general social
development, but certainly a different one - an era of environmental issues and
problems. The activities and institutions that will be addressing these issues must
approach everything in such a way that the benefits of the fourth industrial revolution
are as universal as possible, especially those related to environmental information
and environmental education.

Keywords: circular economy, fourth industrial revolution, social entrepreneurship,
waste management, environment.

60



THE FOURTH INDUSTRIAL REVOLUTION - THE IMPORTANCE FOR GREEN ECONOMY PROGRESS AND ENVIRONMENTAL PROTECTION

AFIRMACIJA MODELA CIRKULARNE EKONOMIJE U MALIM |
SREDNJIM PREDUZECIMA

Ljiljana Arsi¢?, Jelena Premovi¢?, Zoran Milicevi¢!, Neboj$a Boki¢!, Nebojsa Stosi¢t

LUniverzitet u Pristini sa priviemenim sedistem u Kosovskoj Mitrovici, Ekonomski
fakultet, KolaSinska 156, 38220 Kosovska Mitrovica,
2Ekonomski institut, 11000 Beograd.

Cirkularna ekonomija predstavlja platformu Cetvrte industrijske revolucije za
ostvarenje odrzivog razvoja privrede i preduzeéa. To je model ekonomije koji menja
dosada$nju paradigmu, a podrazumeva upravljanje resursima na planski, racionalan i
efikasan nadin. Koncept cirkularne ekonomije svoje temelje ima u eko-inovacijama,
eko-dizajnu, naprednoj tehnologiji, energetskoj efikasnosti i kori§¢enju obnovljivih
izvora energije. On prepoznaje vaznost ekonomije koja mora efikasno raditi na svim
nivoima - za velika i mala preduzeéa, za organizacije i pojedince, globalno i lokalno.
Cirkularna ekonomija favorizuje aktivnosti koje ¢uvaju vrednost u obliku energije, rada
i materijala. To znaci dizajniranje za trajnost, ponovnu upotrebu, preradu i recikliranje
kako bi proizvodi, komponente i materijali cirkulisali ekonomijom. Cilj ovog rada je
povecati znanje o preprekama i podsticajima sa kojima se susre¢u mala i srednja
preduzeca prilikom primene poslovnih modela cirkularne ekonomije. Autori
preporuCuju jaCanje politike ozelenjivanja potroSackih preferencija, razvoj
organizacione kulture i podrzavanje i prepoznavanje zelenih poslovnih modela malih i
srednjih preduzeca, to je prikazano kroz dobru poslovnu praksu cirkularne ekonomije
u mlekari ,Lazar” iz Blaca.

Kljuéne reci: cirkularna eknomija, inovacije, zelena ekonomija, energetska
efikasnost.
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AFIRMATION OF THE CIRCULAR ECONOMY MODEL IN SMALL AND
MEDIUM-SIZED ENTERPRISES

Ljiljana Arsi¢?, Jelena Premovi¢?, Zoran Milicevi¢!, NebojSa Boki¢!, Nebojsa Stosi¢t

1University of Prishtina with temporary seat in Kosovska Mitrovica, Faculty of
Economics, Kolasinska 156, 38220 Kosovska Mitrovica,
2Economic Institute, 11000 Belgrade.

Circular economy is the platform of the fourth industrial revolution for achieving
sustainable development of economy and business. It is an economy model that
changes the paradigm so far, and involves managing resources in a planned, rational
and efficient manner. The concept of circular economy has its foundation in eco-
innovation, eco-design, advanced technology, energy efficiency and the use of
renewable energy. He recognizes the importance of an economy that must work
effectively at all levels - for large and small businesses, for organizations and
individuals, globally and locally. The circular economy favors activities that preserve
value in the form of energy, labor and materials. This means designing for durability,
reuse, recycling and recycling to circulate products, components and materials to the
economy. The aim of this paper is to increase knowledge of the obstacles and
incentives that SMEs face when applying the business models of the circular
economy. The authors recommend strengthening the policy of greening consumer
preferences, developing organizational culture and supporting and recognizing green
business models of small and medium enterprises, this is shown through the good
business practice of the circular economy in the dairy "Lazar" from Blace.

Keywords: circular economy, innovation, green economy, energy efficiency.
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INOVACIJE | DIGITALIZACIJA EKONOMIJE
dr Bojana Ostoji¢, dr Katarina Pavlovi¢, dr Miodrag Vukovi¢
Univerzitet “Educons”, Fakultet za projektni i inovacioni menadzment PMC, Beograd

Inovacije imaju sve veci primat u savremenom poslovanju, do mere u kojoj iste
postaju sve viSe nezamenjive kada se radi o digitalnim tehnologijama. Dolazi do sve
brZeg porasta broja korisnika digitalnih tehnologija, koja ide uporedo sa njenom sve
veé¢om dostupnoscu, tako da je Cinjenica da dolazi do mnogih novih tendencija koje u
sve vecoj meri utiCu na koriS¢enje i upotrebu novca prilikom transakcija razlicite vrste.
Pre svega, najvecéi uticaj i promena, odnosno evolucija IT sektora moZe se uvideti
kada se radi o internetu, kao nezamenjivom sredstvu komunikacije u savremenom
svetu. Dolazi do Siroke upotrebe digitalnih elektronskih kompjutera, kao i li€nih
kompjutera. Takode sa druge strane, poslednjih nekoliko godina dolazi u jo§ ve¢em
obimu do kori§¢enja ostalih uredaja neophodnih kao sredstvo komuniciranja u
digitalnoj tehnologiji. Pre svega to mozemo videti u Cinjenici da je doslo do naglog
povecanja korisnika interneta, koji internet koriste ne preko elektronskih kompjutera,
niti licnih kompjutera, ve¢ preko tableta i mobilnih telefona, androida, smartfona, itd.
Sve ove Cinjenice utiCu na novac kao sredstvo plac¢anja izmedu razli€itih subjekata
koji su u duzni¢ko - poverilatkim odnosima. Naime, kroz savremene aplikacije i
multifunkcionalnost razli¢itih vrsta uredaja uti¢e se na ovaj trend. Svakako da ovakve
promene za sobom povlade veoma velik uticaj na svakodnevni Zivot korisnika
digitalnih tehnologija. Korisnicima se pruza sve Sira ponuda sve raznovrsnijih uredaja
kojima ¢e biti omoguéena razli¢iti nacini bezgotovinskog plaéanja. Predvidanja su da
Ce se taj trend dalje ubrzavati.

Kljuéne reéi: inovacije, multifunkcionalnost, digitalna tehnologija, savremeno
poslovanje, transakcije
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INNOVATIONS AND DIGITALIZATION OF THE ECONOMY
dr Bojana Ostoji¢, dr Katarina Pavlovi¢, dr Miodrag Vukovi¢
Educons University, Faculty of Project and Innovation Management, PMC, Belgrade

Innovation is gaining ground in modern business, to the extent that it is becoming
increasingly irreplaceable when it comes to digital technologies. There is an
increasing number of digital technology users, which goes hand in hand with its
increasing availability, so the fact is that there are many new trends that are
increasingly affecting the use and use of money in transactions of a different kind.
First of all, the biggest impact and change, that is, the evolution of the IT sector, can
be seen when it comes to the Internet, as an indispensable means of communication
in the modern world. There is a widespread use of digital electronic computers as well
as personal computers. On the other hand, in the last few years, the use of other
devices needed as a means of communication in digital technology has been
increasing. First of all, we can see in the fact that there has been a rapid increase in
internet users, who use the internet not via electronic computers, nor personal
computers, but via tablets and mobile phones, androids, smartphones, etc. All of
these facts affect money as a means of payment between various entities that are in
debt - trust relationships. Specifically, it is through modern applications and the
multifunctionality of different types of devices that this trend is influenced. Certainly,
such changes bring with them a great impact on the daily lives of digital users.
Customers are offered an ever-expanding range of devices that will allow for different
forms of cashless payment. The trend is predicted to accelerate further.

Keywords: innovation, multifunctionality, digital technology, modern business,
transactions.
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ZELENI MARKETING | ZELENA EKONOMIJA U FUNKCIJI ZASTITE
VODNIH RESURSA SRBIJE

Adrijana Jevti¢, Dejan Rizni¢, Aleksandra Fedajev

Univerzitet u Beogradu, Tehnicki fakultet Bor, Srbija

Svaka epoha u razvoju ljudskog drustva, pa i ova, donosi i prednosti i nedostatke, ali cilj je
uvek isti: stvoriti ekonomiju i novu industrijsku strukturu zasnovanu na strategiji odrzivog
razvoja. TroSenje ogromnih koli¢ina energije, veliko i nekontrlisano zagadenje zemlje,
vode, vazduha, kao i nekontrlisano koriS¢enje prirodnih resursa, vode nas do velikih
problema u zelenoj ekonomiji. Srbija poseduje znacajan potencijal u vodnim resursima i to
doprinosi vidnom ekonomskom razvitku zemlje. Ipak, jedan od najimpresivnijih oblika
ugrozavanja prirode je zagadivanje vode. Neophodno je promisljeno i mudro poslovanje,
koje pre svega podrazumeva smanjeno i racionalno troSenje resursa i stvaranje ekoloski
vrednijeg privrednog ambijenta. Dobrim upravljanjem i koriS¢enjem resursa i o€uvanjem
prirodnog bogatstva promoviSemo cilieve odrZivog razvoja i zdravog zivota. Porast
populacije na planeti, uslovljava i ve¢e koriS¢enje svih resursa. Ekoloski marketing kao
prvo, mora povratiti ravnoteZzu i poverenje izmedu legitimne marketing aktivnosti i
potroSaCa, a zatim zapoceti sa pronalazenjem odrzivih, ekoloski prihvatljivih oblika
delovanja u javnom prostoru. Za odrzivi marketing potrebni su menadzeri sa znanjem i
posvecenosc¢u odrzivom razvoju, a kljuéni faktor za njih je obrazovanje.

Kljuéne reci: Zeleni marketing, zelena ekonomija, vodni resursi.

GREEN MARKETING AND GREEN ECONOMY IN THE FUNCTION OF
WATER RESOURCES PROTECTION IN SERBIA

Adrijana Jevti¢, Dejan Rizni¢, Aleksandra Fedajev

University of Belgrade, Technical Faculty in Bor, Serbia

Every epoch in the development of human society, including this one, has both
advantages and disadvantages, but the goal is always the same: to create an economy
and a new industrial structure based on a sustainable development strategy. Spending
huge amounts of energy, great of the uncontrolled pollution of earth, water, air, and
uncontrolled use of natural resources, lead us to big problems in the green economy.
Serbia possesses significant potential in water resources which contributes to the visible
economic development of the country. It is necessary for prudently and wisely business
operations, which primarily means reduced and rational use of resources and the creation
of environmentally worthier economic environment. Good governance and resource use
and conservation of natural wealth we are promoting the objectives of sustainable
development and healthy living. The increase in population on the planet, conditions and
greater use of all resources. First of all, environmental marketing must restore the balance
and the trust between a legitimate marketing activity and the consumer, and then it should
start with finding sustainable environmentally-friendly forms of action in the public space
The most needed for achieving a sustainable marketing are the managers with knowledge
and a commitment to sustainable development, and a key factor for them is the education.

Keywords: Green marketing, green economy, water resources, protection of water quality
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PRIMENA KOMPOSTIRANJA U CILJU RAZVOJA ZELENE EKONOMIJE U
SRBIJI

Ivana lli¢ Krsti¢, Aleksandra Ili¢ Petkovi¢, Danijela Avramovi¢
Univerzitet u Nisu, Fakultet zastite na radu, Carnojeviéa 10A, 18000 Ni$, Srbija

Covek je jedino biée na planeti koje stvara otpad. Zbog sve veéih koligina i Stetnosti
po okolinu, otpad se smatra jednim od najozbiljnijih ekoloskih problema savremenog
sveta. Covek je svojim aktivnostima odludujuéi &inilac u promeni Zivotne sredine. Sve
te aktivnosti su povezane sa zadovoljavanjem zivotnih potreba. Veliki deo potreba je
stvoren vestacki i pitanje je da li nam je potreban toliki broj razli¢itih proizvoda, koji ¢e
nakon upotrebe postati otpad. Nasa civilizacija proizvodi sve viSe otpada i niSta ne
ukazuje na skore promene ovog trenda. Ipak, zahvaljuju¢i tehnoloSkom napretku i
razvoju ekoloSke svesti, borba protiv otpada postaje mnogo uspednija. Nastajanje
otpada je rezultat ukupne ekonomske aktivnosti svake drzave, i kao takvo u direktnoj
korelaciji je sa nacionalnom ekonomijom. Zato je neophodno preci sa klasi¢ne na
zelenu ekonomiju. Prelazak na zelenu ekonomiju podrazumeva uvodenje eko-
standarda u svim sektorima priviedne i ekonomske delatnosti, infrastrukturi,
energetici, saobracéaju, poljoprivredi, turizmu i upravljanju otpadom, kao
nusproduktom svake ljudske delatnosti. Sto bi imalo za cilj stvaranje $to veéeg broja
zelenih radnih mesta koja bi dovela do smanjenja siromastva i oCuvanja zZivotne
sredine. Postavlja se pitanje u kom sektoru najpre treba primeniti principe zelene
ekonomije? Imajuc¢i u vidu koli¢inu, obim i raznovrsnost otpada koji nastaje na
dnevnom nivou u Srbiji, slobodno bi mogli reé¢i da je to sektor upravljanja otpadom.
Zato autor ukazuje na znac&aj kompostiranje kao vida tretmana otpada u cilju razvoja
zelene ekonomije u Srbiji. Ukazuje na specifiCnosti metode kompostiranja, koja je
nedovoljno razvijena u Srbiji, a u direktnoj je vezi sa principima zelene ekonomije.

Kljuéne reéi: otpad, ekonomija, zelena ekonomija, upravljanje otpadom,
kompostiranje.
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USING COMPOSTING TO DEVELOP GREEN ECONOMY IN SERBIA
Ivana lli¢ Krsti¢, Aleksandra Ili¢ Petkovi¢, Danijela Avramovic
University of Ni$, Faculty of Occupational Safety, Carnojeviéa 10A, 18000 Nis, Serbia

Humans are the only beings on Earth that generate waste. Due to its increasing
amounts and its harmful impact on the environment, waste is considered one of the
most serious environmental issues of the modern world. Human activities are a key
factor for environmental change, as they all concern providing the basic needs. Many
of the needs have been artificially introduced and it is disputable whether people
need so many different products, which will inevitably become waste after use. Our
civilization generates increasing amounts of waste and there is nothing to indicate
that this trend will change any time soon. However, owing to the technological
development and raised ecological awareness, the fight against waste is becoming
more successful. Waste generation is the result of overall economic activity of every
country and thus directly correlates with national economy. Hence, it is necessary to
transition from traditional to green economy. Transition to green economy requires
the introduction of eco-standards in all sectors of the economy, infrastructure, energy
industry, transport, agriculture, tourism, and waste management, since waste is a by-
product of every human activity. This, in turn, should help create more green jobs,
thus reducing poverty and preserving the environment. The question is in which
economic sector the green economy principles should be implemented first.
Considering the amount, scope, and diversity of waste generated daily in Serbia, the
response should be — in waste management. Therefore, this paper highlights the
importance of composting as a method of waste treatment aimed at developing green
economy in Serbia. The paper also discusses the particularities of composting, which
is underdeveloped in Serbia, even though it is directly associated with the principles
of green economy.

Keywords: waste, economy, green economy, waste management, composting.
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DIGITALIZACIJA EKONOMIJE - UTICAJ NA TRZISTE RADA |
ZAPOSLENOST

Goran Dzafiét, Zoran Risti¢?, Bilal Zahrah Miftah Alshafie3,
Alshibani Warda Muftah Shafee®, Aleksandar M. Damnjanovi¢?

1Nacionalna sluzba za zapoS$ljavanje, Beograd, Kralja Milutina 8,
2Visoka strukovna Skola za preduzetni$tvo, Beograd, Majke Jevrosime 15,
3Poslovni i pravni fakultet, Beograd, Knez Mihailova 33.

Digitalizacija je danas jedna od osnovnih pretpostavki rasta i razvoja, kako
pojedina&nih kompanija, tako i privrede u celini. Cilj ovog rada je da ukaze na uticaj
digitalizacije ekonomije na trZiste rada, odnosno ponudu i traznju na trZistu radne
shage, i pokuSa da odgovori da li ovaj proces pozitivno ili negativno uti€e na
zaposlenost. Digitalizacija ekonomije iziskuje konstantno unapredivanje znanja i
podizanje digitalne pismenosti. Ovo namece i pitanja: Da li su svi ljudski resursi u
mogucnosti da prate nove trendove? Da li ¢e se neka radna mesta ugasiti i ostaviti
ljude bez posla i osnovne egzistencije? Da li ¢ée automatizacija poslovanja,
pojednostavljenje rada uz upotrebu tehnike dovesti do toga da ljudi budu ,zZive
masine“?, na koja ovaj rad pokuSava da odgovori. Znac¢aj ove teme, proizilazi i iz
¢injenice da oko 1/4 nacionalnog dohotka svake ekonomije odlazi zaposlenima u
obliku zarada, te da se glavni deo nacionalnog dohotka ne dobija kao primanje
vlasnika kapitala (profit, renta, kamata), ve¢ u obliku zarada. Iz ovoga je jasno da je
rad, kvantitativno, najvaZzniji ekonomski resurs, a digitalizacija ekonomije moZze
pozitivno, ali i negativno da uti€e na njegovu upotrebu.

Kljuéne reci: Cetvrta industrijska revolucija, informacione tehnologije, funkcionalna
znanja.
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DIGITALIZATION OF THE ECONOMY - IMPACT ON THE LABOR
MARKET AND EMPLOYMENT

Goran Dzafiét, Zoran Risti¢?, Bilal Zahrah Miftah Alshafie3,
Alshibani Warda Muftah Shafee®, Aleksandar M. Damnjanovi¢?

INational Employment Service, Belgrade, Kralja Milutina 8,
2College of Vocational Studies in Entrepreneurship, Belgrade, Majke Jevrosime 15,
SFaculty of Business and Law, Belgrade, Knez Mihailova 33.

Today, digitalization is one of the basic preconditions for growth and development,
both of individual companies and the economy as a whole. The aim of this paper is to
point out the impact of digitalization of the economy on the labor market, ie supply
and demand in the labor market, and try to answer whether this process has a
positive or negative impact on employment. The digitalization of the economy
requires constant improvement of knowledge and raising digital literacy. This also
raises questions: Are all human resources able to keep up with new trends? Will
some jobs be cut and people left without jobs and basic livelihoods? Will business
automation, simplification of work with the use of technology lead to people being
“living machines"?, to which this work tries to respond. The importance of this topic
stems from the fact that about 1/4 of the national income of each economy goes to
employees in the form of wages, and that the main part of the national income is not
received as capital owners (profit, rent, interest), but in the form of wages. From this it
is clear that labor is, quantitatively, the most important economic resource, and the
digitalization of the economy can positively but also negatively affect its use.

Keywords: fourth industrial revolution, information technology, functional knowledge.
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XUaPoO CUCTEM UBAP-NEMNEHAL, OCHOBA PA3BOJA LIUPKYJIAPHE
EKOHOMWUJE HA KOCOBY U METOXWUJH

Op Hebojwa P. Ctowwuh, dp Hebojwa 3. hokuh, dp JburbaHa Apcuh
YHueep3zumem y lNpuwmuHu — Kocoecka Mumposuua, EKOHOMCKU ¢hakynmem

VHTeH3MBHM npuBpeOHW pa3Boj 3emarba CBeTa, Kao W HapacTawe CBeTcke
nonynauuje je Kao HemnocpegHy penepkycujy MMamo W perpagauunjy 3eMIbULLHUX
noBpLUMHa kao u npesBohewe obpagmBor 3emrbuwTa y rpaheBnHCKO. HeaoBOIbHO
KOHTpOmnucaHa cedva Wyma je Takohe npouecom epo3uje goBena [0 MHTEH3UBHMjer
CMatera 3eMIbULLIHUX MOBPLUMHA KOje Cy MOrodHe 3a Y3roj MorbonpuBpPenHuX
KynTypa. HaBegeHu npouecu y3 UHTEH3MBHW pacT CBETCKe nonynauuvje
CTaHOBHMWITBA Cy JoBenu UK [Jo ,nNpexpambeHe 6Gapujepe“ koja npectaBrba
AeTepMUHaHTy Adarber pacta u passoja. Mlako cy ce y BpemeHy Tpehe TexHOomnoLuke
pesonyuuje, npogopuma y cdepn OMOTEXHONOrMjE U FEHETCKOr WHXUHEPUHTra
npowupuna nogpyyunja 3a ysroj norbonpmMBpeHUX Kyrypa 3aTo LUTO Cy CTBOPEHU
HOBM OGNUUM XXMBOTA OTMOPHUjM Ha OLITPUje KIIMMATCKE YCroBe, Aarbu OApPXUBMU
pa3Boj CBETCKe mnonynauuje 3axTeBa MHTEH3UBHUWje OaBrbere MNOSbONPUBPELHOM
Npo3nBOAHOM MPUMEHOM Mepa Menvopauuvje M MexaHusauuvje jep cy npoLecu
XeMu3auuje y OUPEKTHO] CynpPOTHOCTU ca 3axTeBMMa 3a EKOJIOLKM UcnpaBHOM Guo
XpaHom. 36or Tora ce npoLecMma nsrpagie MenvopaumoHux cutema y bygyhHoctm
Tpeba NoknoHWTM BUwWwe Naxhe. OBaj npouec je NMOoTEeHUMpaH YUHEHWLIOM [a ce
CaBpEMEHN CBET Cyo4yaBa ca NpoLEecoM OToMfbaBakba MaHeTe 3eMibe Te Cy cTora u
notpebe 3a cnaTtkomM BOAOM HEOMXOAHOM 3a pasBoj MOrbOMpuBpenHe Npov3BOAH-E
CBe WHTEH3MBHWje.

Wako cy TexHonowkn npogopu y Bpeme Tpehe u 4yeTBpTe TEXHOMOLLKE peBonyLmje
aenom penartvmeu3oBarne uaeje gemorpada Pobepta Mantyca nckasaHe y HEeroBoj
Teopuju O CTaHOBHMLITBY, HacTane npe roToBO ABa Beka, HEOMamnTy3ujaHuu cy
npuxBaTWUnM HeroBenaeje M Ucte pagukanusoBanu cmatpajyhu ga je vmnepatvs
cBakor JpywTBa f[a [fenyje orpaHudaBajyhe Ha COMNCTBEHM pacT y YycCroBuMa
HefocTaTka cpefcTaBa 3a HeroB oncraHak.

KrbyuHe peun: OOpxueu pacT, UMpKyrnapHa ekoHomuja, aemorpadocka ekcnaHauja
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IBAR-LEPENAC HYDRO SYSTEM, THE BASIS FOR THE DEVELOPMENT
OF THE CIRCULAR ECONOMY IN KOSOVO AND METOHIJA

Dr Nebojsa R. Stosi¢, Dr NebojSa Z. Doki¢, Dr Ljiliana Arsic¢
University of Prishtina - Kosovska Mitrovica, Faculty of Economics

Intensive economic development followed by world’s population growth causing
degradation of large land areas and conversion of arable land into construction land,
around the Globe. Insufficiently controlled forest cut and deforestation also cause
land erosion and intensive reduction of land areas suitable for cultivating crops.
These processes, along with the intensive growth of the world's population, have also
led to making a "food barrier", which is a determinant to further growth and
development. Although during the third technological revolution, due to advances in
biotechnology and genetic engineering, areas for cultivating crops have been
expanded because of new crop species created resistant to more extreme climate
conditions. Further sustainable development of the world's population also requires
more intensive agricultural production through land reclamation and engaging
mechanization. On the other side, chemical processes in the land are in direct conflict
with ecologically safe, bio-food. For that reason, more attention should be paid to the
processes of building reclamation systems in the future. This process is highlighted
by the fact that the modern world is facing the process of warming of the planet and
increasing needs for fresh water necessary for the development in agriculture
production.

Although technological breakthroughs during the third and fourth technological
revolutions partially relativized the ideas of demographer Robert Malthus expressed
in his Theory of Population, which originated some two centuries ago. Neo-
Malthusians accepted his ideas and radicalized them, believing that restriction of own
growth in conditions of missing sources for the survival is imperative for every human
society.

Keywords: sustainable growth, circular economy, demographic expansion.
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PECYPCHA E®UKACHOCT EHEPIETCKUX NMPOJEKATA HA NMPOCTOPY
KOCOBA U METOXWUJE

Op Heb6ojwa 3. hokuh!, Op HeGojwa P. Ctowwuh?!, Op Catba [Jo6pryaHuH?,
Op Anekcangap okuh?

1YHueepsumem y MNpuwmuHu — Kocoecka Mumposuua, EKOHOMCKU ¢hbakynmem
2YHusepaumem y MNMpuwmuHu — Kocoacka Mumposuua, @akynmem mexHUYKUX HayKa

PecypcHo edmkacHa EBpona, je jejaH og vMmnepaTuUBHUX 3axTeBa Yy HOPMaTUBHUM
perynatmsama EY. Y cknagy ¢ Tum EY 3axTeBa M 0 OHUX 3eMarba Koje HUCy
ynaHuue, a y npouecy Cy Npukibyyena, Aa CBOje EKOHOMCKE CUCTEME rpafe Ha UCTu
HauuH ycknahyjyhu cBojy 3akoHogaBHy perynatmey ca EY. MIHTeHuuja oBe nonuTtuke
ce orneda y Texwu ga ce y yayhem nepuogy obe3beam npuBpeHun pacT y3 Make
HeraTMBHe eKCTepHe ed)eKkTe Ha XMBOTHY cpeduwHy. [Monasu ce oag Tora ga ce
06e36ean oApXKMBO yrnpasBibake CBMM pecypcrMa NpoMeHama y Npou3BOAHM anu u
y CBepv MOTPOLLHE, Ca TEXHOM [a Ce HeraTuBHe eKCTepHanuje UHTepHanuayjy. Y
TOM KOHTEKCTY ce npeucnuTtyjy ogpeheHa npojekTHa ycmepera y eHepreHuTuum
KocoBa n MeToxuje koja cy AuBepreHTHa y 0HOCY Ha MpoKnaMoBaHe uurbese, Te U3
TOr pasrnora Bode Ka JarbeM JeBacTupamy XUBOTHEe cpeduHe nosehawem emucuje
LUTETHMX racoBa, nojadaBakeM edekTa CTakneHe GalwTe kojuma ce Hapyllasajy
Krby4HU npuopuTeTn EY Ha kojuma je 3acHOoBaHa v keeHa cTpaTervja passoja.

YmecTo ycmepera ka 06HOBIBUBMM M3BOpMMa eHepruje, Ha KocoBy n MeTtoxuje ce n
y caBpemMeHuM ycroBuma dopcupa uarpagsa pecypcHo HeedurKaLHUX eHEpPreTCKmx
KanauuteTa nako nocToje peanHe mMoryhHOCTU na 4ak v KomnapaTvBHE NPeAHOCTM Y
NPO3BOAHW EeNeKTpudHe eHeprvje n3 obBHOBIBMBMX WM3BOPa €Heprvje, a HapoyuTo
kopuwherweM conapHe eHepruje.

AHansupajyhu cTpykTypy nssopa, Hajsehn yaeo y npousBofwn eNeKkTo eHepruje Ha
KocoBy n MeToxmju umajy TepmoenektpaHe, Te 61 36or Tora y HapegHoM nepuoay
npumat Tpebano gatn oGHOBIBMBUM M3BOpMMA EHepruje Ynme 61 ce ypaBHOTEXMO
eHepreTcknx bunaHc, anv Ham aHanu3a akTyenHux npojekaTa ykasyje Ha YnHeHuLy
da ce n pgarbe dopcupa npousBogHka Ha OCHOBY mMWrHUTa kao pocurHor
HeOoBHOBIBLMBOI M3BOpa, 6e3 063npa Ha HeraTMBHE eKCTepHanvje.

KrbyyHe peum: EHepreTuka, eKCTepHM eqeKTu, XMBOTHA cpeguHa, OGHOBIbLUBM
N3BOpPU eHepruje.
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RESOURCE EFFICIENCY OF ENERGY PROJECTS IN KOSOVO AND
METOHIJA

Dr Nebojsa Z. Dokic¢!, Dr Neboj$a R. Stosi¢!, Dr Sanja Dobri¢anin?,
Dr Aleksandar Dokic¢?

IUniversity of Prishtina - Kosovska Mitrovica, Faculty of Economics
2University of Prishtina - Kosovska Mitrovica, Faculty of Technical Sciences

Resource-efficient Europe is one of the imperative requirements in EU regulations.
Consequently, the EU requires non-members and those in the process of joining EU,
to build their economic systems in same manner and harmonize their legislation with
the EU, as well. The intention of this policy is reflected in the aspiration to ensure
economic growth in the future with less negative external effects to the environment.
The starting point is to ensure sustainable management of all natural resources by
changes in production, but also in the sphere of consumption, with the aim of
internalizing negative externalities. In that context, certain project orientations in the
energy sector of Kosovo and Metohija divergent to the proclaimed goals have been
reconsidered since these projects lead to further environmental damages by
increasing emissions of harmful gases and greenhouse effects that threaten key EU
priorities, fundamental for its development strategy.

Instead of focusing on renewable energy sources construction of resource-inefficient
energy capacities is being forced in Kosovo and Metohija recently, even there are
real possibilities and comparative advantages in the production of electricity from
renewable energy sources, especially by using solar energy.

In the analysis of the structure of sources, the largest share in the production of
electricity in Kosovo and Metohija belong to thermal power plants. For that reason,
priority should be given to renewable energy sources in the coming period which
would stabilize energy balance. However, the analysis of current projects indicates
that lignite-based production of electricity, from fossil non-renewable source is
continuing, regardless of negative externalities.

Keywords: energy, externalities, environment, renewable energy sources.
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YNOrA UHOBALUWJA Y YETBPTOJ MHOYCTPUJCKOJ PEBONYLUUJU
Emeputyc npod. ap Jlapuca JosaHosuh?, npod. ap Mapuo JykmHoBuh?

1YHueepsumem AJIOA BK, beoepad, Cpbuja
2YHueepsumem YHWOH, beoepad, Cpbuja

McTopuja yoBeyaHCTBaA je UCTopuja fbyACKe MalTe, heHUX NpuMeHa u kpeatnsHoctu. Of
npBe Tauke, KNMHACTOr MWCMa, MapHe MaluvHe, NEHWMUUNMHA, Yuna U MHOTMX ApYrux
oTkpuha 1 MHOBauMja - MalwTa cTBapanaua AonpuHena je AoCTu3aky AaHallker HMBoa
HanpeTka. YeTBPTOj MHOYCTPUWjCKOj peBOMyumju NpeTxodune Cy eKOHOMCKe peBonyuuje
Koje cy gosene A0 ApYyWTBEHUX nNpomeHa. lNMpBa nHaycTpujcka pesonyumja nodena je ca
MeXxaHU30BaHOM MPOn3BOA4H0M OCTBApeHOM MOoMONy BOAEHe nape, Apyra UHAyCTpujcka
peBonyuuja ocTBapuna je MacoBHy Npov3BOAHY NOMONY enekTpuyHe eHepruje, a Tpeha je
ayTomaTtum3oBana npou3Bofry Y3 NoMoh enekTpoHuke M MHAOPMAaLMOHUX TexXHosnoruja.
CBe nHOyCTpuWjcKe peBonyuuje Cy ce 3anpaBo NojaBuie Kao NPOAYKT Tparakwa kanutana
3a edmKacHMjoM ekoHoMMnjoM M nosehawem npuxoga. MHoBaLmje Koje Cy YOBEKY YBEK
oTBaparne nyT 6une cy ocHoBa 3a To. YeTBpTa MHOYCTpUjcKa peBonyLmja y CyLUTUHU Ce He
pasnukyje og npetxogHux. CtpaxoBu M 3abpuMHYTOCTW KOje OHa u3asnBa roToBO CY
NMOEHTUYHM npeTxogHuM. Linrs oBor paga je ga ce npoyyv yTuuaj uHoBaumja Ha TOKOBe
YeTBpTE MHAYCTPUjCKE peBonyumje.

Krby4He peuu: yeTBpTa MHOyCTpUjcka peBonyumja, gurutanHa ekoHoMuja, IHOBaTMBHOCT,
annuKaTMBHOCT, couujanHu npobremu, npaBHM NpoGnemu.

THE ROLE OF INNOVATIONS IN THE FOURTH INDUSTRIAL
REVOLUTION

Emeritus prof. dr Larisa Jovanovié!, prof. dr Mario Lukinovi¢?

1ALFA BK University, Belgrade, Serbia
2UNION University, Belgrade, Serbia

The history of mankind is the history of human imagination, its applications and creativity.
From the first point, the wedge letter, the steam machine, the penicillin, the chip, and
many other discoveries and innovations - the imagination of creators has contributed to
reaching today's level of progress. The fourth industrial revolution was preceded by
economic revolutions that created social change. The first mechanized production with
water vapor, the second with the help of electricity generated mass production, and the
third automated the production with the help of electricians and information technologies.
All industrial revolutions have actually emerged as a product of demand for capital for a
more efficient economy and an increase in revenue. The innovations that always paved
the way for humanity were always the basis for this. The fourth industrial revolution does
not differ from the previous one. The fears and misgivings that she provokes are almost
identical to the previous ones. The objective of this paper is to introduce and familiarize
readers with the principles of industrial revolutions, the impact of innovations on them and
legal problems.

Keywords: innovation, the fourth industrial revolution, “new economy”, legal problems.
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PAMETNI GRADOVI KAO POJAVNI OBLIK CETVRTE INDUSTRIJSKE
REVOLUCIJE

Dr Olja Munitlak Ivanovi¢

Departman za geografiju, turizam i hotelijerstvo, Prirodno-matematicki fakultet,
Univerzitet u Novom Sadu, Trg Dositeja Obradovica 3, 21000 Novi Sad, Srbija

Pametan grad je viSe od modernog izraza u savremenomgovoru. Nov je pristup
samom poimanju grada i pametnog koriS¢enja njegovih delova, podataka koje svaki
grad pruza svakog momena i koriS¢enje tih podataka u svrhu kvalitetnijeg Zivota.
Dana$niji gradovi nisu kreirani za tako velik broj stanovnika koji u njima Zivi, kao ni za
konstantan prilliv novih stanovnika iz ruralnih podrudja. U radu je navedeno da su
procene da ¢e u gradovima do 2050. godine ziveti blizu 70% odnosno oko 2/3
stanovnistva. Pametni gradovi su jedan od nacina da se organizuje zivot u tako gusto
naseljenim gradovima.

Iz tog razloga je potrebna dobra volja i saradnja gradana sa gradskom
administracijom. Ova dobra volja nije dovoljna za kreiranje i funkcionisanje pametnog
grada. Naime, uslov bez koga se ne moze zamisliti pametan grad je razvijena i
primenjena informaciona i informatiCka osnova. Infrastruktura grada se postavlja na
osnovu merenja i analize ove dve vrste podataka. Sve navedeno mora biti praceno
razvijenom tehnologijom koje podrZzavaju aplikacije u d&ijoj upotrebi uéestvuju i
gradani.

Prema svojim karakteristikama pametan grad je deo 4.0 revolucije. Prelazak u
narednu revoluciju karakteriSe tehnicki napredak ravan kvantnom skoku. Razvoj
informatiCke i sajber oblasti je doveo celo drustvo do Cetvrte industrijske revolucije
koju ve¢ delimi¢no zivimo. Kompletna automatizacija procesa proizvodnje ili
robotizacija, vodi ka sve manjoj ulozi i nezavisnosti proizvodnje od €oveka. Ovo
svakako zvuéi malo obeshrabruju¢e. Realizuju se procesi kao $to su koriSéenje
klauda (“oblaka u oblasti informatike” kao nacina ¢uvanja i preuzimanja informacija),
“internet stvari (“internet of things”- ioT), gde se pametne fabrike zasnivaju na
samostalnim pametnim mrezama koje su samokontroliSuce.

U radu je posmatran uzorak od 102 grada, razli€ita po geografskom rasporedu, broju
stanovnika i drugo a merena je realna primena raznih informacionih tehnologija radi
realizacije pametnog grada. Zaklju€ak je da otvorene baze podataka i ovakvi gradovi
menjaju stanovnike u ljude spremnije za nastavak informati¢kog obrazovanja. Ovo
istraZivanje je pokazalo da su najveci uspeh u ovoj obasti u€inili evropski gradovi.

Kljuéne reci: 4.0 revolucija, pametan grad, robotizacija, informati¢ke i informacione
tehnologije
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SMART CITIES AS A PHENOMENON OF THE FOURTH INDUSTRIAL
REVOLUTION

Dr Olja Munitlak Ivanovi¢

Department of Geography, Tourism and Hotel Management, Faculty of Sciences,
University of Novi Sad, Trg Dositeja Obradovica 3, 21000 Novi Sad, Serbia

A smart city is more than a modern expression in modern speech. It is a new
approach to the understanding of the city and the smart use of its parts, the data that
every city provides at every moment and the use of that data for the purpose of a
better quality of life. Today's cities are not created for such a large number of
inhabitants who live in them, nor for the constant migrations of new inhabitants from
rural areas. The paper states that it is estimated that close to 70% or about 2/3 of the
population will live in cities by 2050. Smatrt cities are one way to organize life in such
densely populated cities.

For that reason, good will and cooperation of citizens with the city administration is
needed. This good will is not enough to create and function a smart city. Namely, the
condition without which a smart city cannot be imagined is the developed and applied
information and information base. The city's infrastructure is set up based on
measurements and analysis of these two types of data. All of the above must be
accompanied by developed technology that supports applications in the use of which
citizens also participate.

According to its characteristics, the smart city is part of the 4.0 revolution. The
transition to the next revolution is characterized by technical progress equal to the
guantum leap. The development of the information and cyber field brought the whole
society to the fourth industrial revolution, which we are already partially living.
Complete automation of the production process, or robotization, leads to a
diminishing role and independence of production from man. This certainly sounds a
little discouraging. Processes such as the use of the cloud (“cloud in the field of
informatics" as a way of storing and retrieving information), "internet of things" (ioT),
where smart factories are based on independent smart grids that are self-controlling.
The paper observes a sample of 102 cities, different in geographical distribution,
number of inhabitants, etc., and measured the real application of various information
technologies for the realization of a smart city. The conclusion is that open databases
and such cities are changing residents into people more willing to continue IT
education. This research has shown that the greatest success in this area has been
made by European cities.

Keywords: 4.0 revolution, smart city, robotics, information and information
technologies
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IAHP KAO PODRSKA PRIMENI TEHNOLOSKIH INOVACIJA U RAZVOJU
PAMETNIH GRADOVA

Mimica R. Milo$evi¢t, Dusan M. MiloSevi¢?, Ana Stanojevi¢®, Dusan Simjanovi¢*

1Visoka $kola za poslovnu ekonomiju i preduzetnistvo, Mitropolita Petra 8, 11000
Beograd, Srbija
2Elektronski fakultet, Univerzitet u Nisu, Aleksandra Medvedeva 14, 18000 Nis, Srbija
3Gradevinsko-Arhitektonski Fakultet, Univerzitet u Nisu, Aleksandra Medvedeva 14,
18000 Nis, Srbija
4Fakultet Informacionih Tehnologija, Univerzitet Metropolitan, Tadeu$a KoScuska 63,
11000 Beograd, Srbija

Pametni gradovi poslednjih godina postepeno prelaze iz idealizovane Zelje u okvire
realnih moguc¢nosti buduceg razvoja urbanih podrucja, a sve zahvaljujuéi razvoju
inovativnih  informaciiono-komunikacionih  tehnologija. Koridéenje savremenih
tehnologija kao 8to su beZiéne mreZe i mnoge aplikacije promenile su nacin Zivota u
urbanim sredinama i upravo takve tehnologije €ine da pametni gradovi postanu
realnost. Osim Sto se integriSe u sve elemente i servise urbane sredine, IKT sektor
istovremeno povezuje sve €inioce procesa razvoja pametnog grada, aktere, akcije, i
faze, koordinira komponentama grada i sprovodenju akcionih mera. Zbog toga su
nove tehnologije neizostavna pomo¢ u menadzmentu pametnih gradova. U procesu
razvoja pametnog grada nije moguée odjednom isplanirati, osmisliti i imlementirati
sve elemente koji imaju za cilj poboljSavanje kvaliteta zivota ljudi u gradu i odgovoriti
na sve zastupljenije izazove globalizacije, urbanizacije i globalnog zagrevanja.
Postavlja se pitanje pronalazenja adekvatne metodologije koja bi, uzimajuci u obzir
karakter predmetne sredine, ukazala na one segmente jednog grada kod kojih prvo
treba intervenisati u pogledu implementiranja pametnih tehnologija. Tehnolodke
inovacije mogu unaprediti svakodnevni Zivot stanovnika ukoliko se izabere da
tehnologija bude maksimalno prilagodena korisnicima. Rad daje predlog primene
videkriterijumske analize i IAHP metode u reSavanju ovih problema, rangirajuci
indikatore koji se odnose na primenu tehnoloskih inovacija pametnog razvoja grada.

Kljuéne rec¢i: pametan grad; intervalni AHP; indikatori; okruzenje tehnoloske
inovacije
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IAHP AS SUPPORT THE IMPLEMENTATION OF TECHNOLOGICAL
INNOVATION IN SMART CITY DEVELOPMENT

Mimica R. MiloSevi¢?t, Dusan M. MiloSevi¢?, Ana Stanojevi¢®, Dusan Simjanovi¢*

1College of Business Economics and Entrepreneurship, Mitropolita Petra 8, 11000
Belgrade, Serbia
2Faculty of Electronics, University of Nis, Aleksandra Medvedeva 14, 18000 Nis,
Serbia
SFaculty of Civil Engineering and Architecture, University of Nis, Aleksandra
Medvedeva 14, 18000 Nis, Serbia
4Faculty of Information Technology, Metropolitan University, TadeuSa KoScusSka 63,
11000 Belgrade, Serbia

In recent years, smart cities have been gradually moving from an idealized desire to
the real possibilities of future urban development, all thanks to the development of
innovative information and communication technologies. The use of modern
technologies such as wireless networks and many applications have changed the
lifestyle in urban environments, and it is precisely such technologies that make smart
cities a reality. In addition to integrating into all elements and services of the urban
environment, the ICT sector simultaneously connects all actors of the smart city
development process, actors, actions, and stages coordinate the components of the
city and implementation of active measures. Therefore, new technologies are
indispensable help in managing smart cities. In the process of developing a smart
city, it is not possible to plan, design and implement all the elements that aim at
improving the quality of life of people in the city and responding to the growing
challenges of globalization, urbanization, and global warming. The question arises of
finding an adequate methodology that, given the character of the environment in
guestion, would indicate those segments of a city that need to be first intervened
about the deployment of smart technologies. Technological innovations can enhance
the daily lives of residents if the technology is chosen to be as user-friendly as
possible. The paper proposes the application of multi-criteria analysis and the IAHP
method in solving these problems ranking indicators related to the application of
technological innovations of smart city development.

Keywords: Smart City; Interval AHP; Indicators; Environment, Technological
innovations
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AUTOMATSKA REGULACIJA GREJANJA | PRACENJE POTROSNJE
TOPLOTNE ENERGIJE U JAVNIM OBJEKTIMA U REALNOM VREMENU
U FUNKCIJI RAZVOJA PAMETNOG GRADA

Ana Radojevié!, Dobrica Milovanovi¢?, Dusan Gordi¢?, Jasmina Skerli¢®

1Gradska uprava Grada Kragujevca
2Fakultet inzenjerskih nauka Univerziteta u Kragujevcu
3Fakultet tehnic¢kih nauka u Kosovskoj Mitrovici

U cilju stvaranja Sto kvalitetnijih uslova za Zivot svojih gradana i doprinosu zastite
zivotne sredine, Kragujevac se jo$ pre nekoliko godina opredelio za koncept
pametnog grada kao jedan od pravaca svog razvoja. Ovaj koncept obuhvata
pokrivanje celog grada internet mrezom, zamenu postojeée novom LED rasvetom
koja ¢e biti daljinski kontrolisana, pametni javni transport i pametno parkiranje,
umrezavanje svih gradskih preduzeca i sluzbi, razvoj geografsko- informacionog
sistema, formiranje gradskog i drzavnog DATA centra, razvoj e- uprave, kontrolu
kvaliteta vazduha, postavljanje senzora za upravljanje otpadom, kamere za video
nadzor, pracenje nivoa buke, kao i pametno merenje potroSnje energije u svrhu
efikasnog koriS¢enja energije.

Pametno merenje i pracenje potroSnje energije u realnom vremenu je svakako jedna
od znacajnih komponenti ovog pravca razvoja. Jedan od prvih koraka je bilo
postavljanje softvera za praéanje potrodnje energije (vode, toplotne i elektricne
energije) u realnom vremenu u Zgradi grada, a onda i ugradnja merno regulacione
opreme u podstanicama objekata Skola koji se greju na daljinsko grejanje. Ova
oprema omoguc¢ava automatsku regulaciju grejanja u ovim objektima u zavisnosti od
spoljasnje temperature i pracenje potros$nje toplotne energije u realnom vremenu. Na
taj nacin se postiZe regulacija temperature fluida u odnosu na spoljasnju temperature.
U toku 2017. godine godine je u 10 objekata - 6 osnovnih, 3 srednje i u jednoj
specijalnoj skoli, ugradena merno-regulaciona oprema. Oprema omogucava, pored
podeSavanje jacine grejanja u skladu sa spoljaSnjom temperaturom, i da se grejanje
isklju€uje parcijalno, u pojedinim delovima objektima, kao i da se iskljuuje u toku
raspusta i vikenda, kada u Skolama nema korisnika.

U radu je prikazano koja je oprema ugradena, kao i nacin pracanja potroSnje
energije. Takode su prikazani efekti uStede koja je postignuta ugradnjom ove
opreme- u energiji i emisiji CO2, a samim tim i delovanje na zivotnu sredinu.

Kljuéne reci: pametan grad, potrosnja energije u daljinskom grejanju, energetska
efikasnost, zastita zivotne sredine, emisija CO-.
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AUTOMATIC REGULATION OF HEATING AND REAL-TIME MONITORING
OF THERMAL ENERGY CONSUMPTION IN PUBLIC FACILITIES FOR
THE PURPOSE OF THE SMART CITY DEVELOPMENT

Ana Radojevié!, Dobrica Milovanovi¢?, Dusan Gordi¢?, Jasmina Skerli¢?

1City Administration of the City of Kragujevac
2Faculty of Engineering Sciences, University of Kragujevac
SFaculty of Technical Sciences in Kosovska Mitrovica

A few years ago, in order to create the best possible living conditions for its citizens
and contribute to environmental protection, the City of Kragujevac opted for the smart
city concept as one of the directions of its development. This concept includes
covering the entire city with an internet network, replacing the existing lighting with
remote controlled LED lighting, smart public transportation and smart parking,
networking of all city companies and services, development of geographical-
information system, establishing the city and state DATA center, development of e-
government, air quality control, installation of waste management sensors, video
surveillance cameras, noise level monitoring, as well as smart metering of energy
consumption for the purpose of efficient use of energy.

Smart metering and real-time monitoring of energy consumption is certainly one of
the significant components of this direction of development. One of the first steps was
the installation of real-time monitoring software for the energy consumption (water,
heat and electricity) in the City Hall Building, and then the installation of metering and
regulation equipment in the district heating substations in the school facilities. This
equipment enables automatic regulation of heating in these buildings depending on
the outside temperature and real-time monitoring of heat consumption. Thus, the fluid
temperature is regulated relative to the outside temperature.

During 2017, measuring and regulating equipment was installed in ten buildings - six
primary, three secondary and in one special education school. In addition to adjusting
the heating intensity according to the outside temperature, the equipment enables the
heating to be switched off partially, in some parts of the buildings, as well as during
holidays and on weekends, when there are no users in schools.

The paper shows which equipment is installed, as well as how energy consumption is
monitored. The effects of the savings — in energy and CO2 emissions — achieved by
the installation of this equipment, and thus the environmental impact, are also
presented.

Keywords: smart city, district heating energy consumption, energy efficiency,
environmental protection, emissions of CO..

83



THE FOURTH INDUSTRIAL REVOLUTION - THE IMPORTANCE FOR GREEN ECONOMY PROGRESS AND ENVIRONMENTAL PROTECTION

AYTOHOMHU AYTOMOBUIU U OOPXXUBU TPAHCIOPT Y PA3BOJY
"NAMETHOI TPAQOA"

Mwuna KoTtyp?, Becena PagoBuh?

1®@akynmem TexHu4YKux Hayka, YHusepaumem y Hoeom Cady, A.l1. BojeoduHa,
Cpbuja; TTTech Auto Germany, Munich/Unterschleissheim, Germany.
2UHcmumym 3a mynmuoucyuniuHapHa ucmpaxueara, YHusepsumem y beoepady,
Beoepad, Cpbuja.

TokoMm camuTa YjeamweHux Hauuja o ogpxuBOM pasBojy y centembpy 2015. je
npenosHaT ogHOC U3Mehy rpagoBa, ogpPXMBOr pasBoja U COLMO-EKOHOMCKUX (hakTopa
Hacerba U nNpupoaHux pecypca. Pagu Tora je ycBojeH uurb 11, AreHge oapxusor
passoja 2030 koju rnmacu: ,YUYnMHUTU rpagoBe U Opyre HaceobuHe WHKIY3VMBHUM,
6e3begHuM , oTNopHUM 1 ogpxusum“. Ogpxue caobpahaj je oCHOB pa3Boja CBakKor
rpaga v AoHocu pasHe OeHeduTe HEroBMM CTaHoBHUUMMA (yHanpehewe ypbaHe
Ge3begHocTn, kKopak Onwke WHKINY3MBOM JpyLTBY M MHore gpyre). Yersprta
WMHOYCTpUjcKa peBoryLmja ce 3aCHMBa Ha pa3BOjy MHOMMX TEXHOMOLUKMX MHOBaLMja, a
3HayvajaH bpoj KX AellaBa ce y ayToOMOOMIICKOj UHAYCTPUjW.

MHoro je pasHux NpoMeHa, a jedHa O HajUHTPUraHTHUJUX je N TpKa Ha TPXULITY; KO
he npe passButm ayToHomaH ayTomobun. Benuk geo pecypca aytomoburicke
WMHOYCTpUje ce yraxe Yy pa3Boj HOBMX TEXHOSOrWja, Koje Cy YCIOBIbEHE 3axTEBHUM
KOPUCHWYKMM UCKYCTBOM Ca jefHe CTpaHe, U CTPOrMM CUIypHOCHUM CTaHgapavma ca
apyre ctpaHe. Takohe ce ynaxy BenuvkuM Hanopw y uWHTerpauujy pasnnuntux
TexXHomoruja y oKBMpy jeqHor Bo3una, a coptBepcka peLlera npey3nmajy MexaHu4ku
cucTeM Hagrnegawa. Annukaumje ca BUCOKMM CTEMEHOM ayTOMaTu30BaHe BOXHE,
MOryRHOCT KOMyHUKaLmje ayTomobuna ca OKONMHOM, Kao W MpujaTHO KOPWUCHUYKO
NCKYCTBO NOCTaBIbajy HOBE M3a30Be MHXeHepuma y norrneady passoja ogrosapajyhux
nnaTdopmMu.

Ocum notpebe pellaBakba WHXEHEPCKMX M3a30Ba Yy pasBojy ayTOHOMHMUX
ayTomobuna v ogpxuBor caobpahaja, oBaj pag UCTUYE U BaXHOCT [OOHOLLIEHA
afjeksaTHe HOpPMaTMBHO MNpaBHe perynatveBe Koja he enumuHucatn n yonaxutu
npenosHate pu3uke. 3akibyyak paja je Aa ayTOHOMHM ayToMobunu u ogpxusa
caobpahajHa uHdpacTpyKTypa npeacraBrba OCHOB Gyayher "nameTHor rpaga”.

Krby4yHe peun: ayToHOMHM ayTomobun, ogpxme caobpahaj, ypbaHun pusnk, nameTaH
rpag.
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AUTONOMOUS CARS AND SUSTAINABLE TRANSPORT IN THE
DEVELOPMENT OF A 'SMART CITY"

Mila Kotur!, Vesela Radovic?

1Faculty of Technical Sciences, University of Novi Sad, AP Vojvodina, Serbia;
TTTech Auto Germany, Munich/Unterschleissheim, Germany.
2Institute for Multidisciplinary Research, University of Belgrade, Belgrade, Serbia.

During the United Nations Summit on Sustainable Development in September 2015,
the relationship between cities, sustainable development and socioeconomic factors
of settlement and natural resources was recognized. For this reason, goal 11 of the
2030 Sustainable Development Agenda was adopted, and states: "To make cities
and other communities inclusive, safe, resilient and sustainable." Sustainable
transport is the basis of every city's development and brings various benefits to its
inhabitants (improvement of urban security, a step closer to an inclusive society and
many others). The fourth industrial revolution is based on the development of
numerous technological innovations, and a significant number of them are happening
in the automotive industry.

There are many different changes, and one of the most intriguing is the race on the
market; who will develop an autonomous car sooner. Many of the automotive industry
resources are invested in the development of new technologies, driven by demanding
customer experience on the one hand, and stringent safety standards on the other.
Greater efforts are also being made to integrate different technologies within a single
vehicle, and software solutions are taking over the machine monitoring system.
Applications with a high degree of automated driving, the ability to communicate with
the environment, and a comfortable user experience pose new challenges for
engineers to develop appropriate platforms.

In addition to addressing the engineering challenges of developing autonomous cars
and sustainable transportation, this paper also emphasizes the importance of
adopting an adequate regulatory framework that will eliminate and mitigate identified
risks. The conclusion of the paper is that autonomous cars and sustainable transport
infrastructure form the basis of a future "smart city".

Keywords: autonomous car, sustainable transport, urban risk, smart city.
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VISEKRITERIJUMSKA ANALIZA INDIKATORA ZA RAZVOJ PAMETNIH
GRADOVA SA ASPEKTA PRIMENE OIE

Violeta Dimi¢t, Mimica R. MiloSevi¢2, Raica Milicevié2, Dusan M. MiloSevié?

1Univerzitet Singidunum, Tehnicki fakultet, Danijelova 32, Beograd, Srbija
2Visoka skola za poslovnu ekonomiju i preduzetnistvo, Mitropolita Petra 8, Beograd,
Srbija
8Univerzitet u Nisu, Elektronski fakultet, Aleksandra Medvedeva 14, Nis, Srbija

Gradove €ine potencijalno pametne moderne digitalne tehnologije koje pruzaju bolje
usluge gradanima, vecCe koriS¢enje resursa i manje Stetnog uticaja na okolinu.
Shvatajuéi ekolosSke i druStvene kontekste grada, njegove prioritetne aktivnosti i
specifitne karakteristike, postaje vazno uspostaviti metodologiju koja ¢e pomoéi u
pronalaZenju optimalnog puta do pametnog grada. Obnovljiva energija za odrzZive
kapacitete predstavljaju vazan podsticaj za implementaciju obnovljivih izvora energije
u cilju razvoja pametnog grada. Integralni pristup zasnovan na matematickoj metodi
fazni analiticki hijerarhijski proces, fuzzi AHP, klasifikuje sistem kroz razliCite
kriterijume i podkriterije u kojima je znaCajna uloga OIE. KoriS¢enje fleksibilnosti
putem pametne mreze, zgrade, solarne energije, zivotne sredine, vode i otpada,
predstavlja krajnju odrzivu strategiju u okviru koncepta pametnog grada. Cilj ovog
rada je da istakne neophodnost implementacije energetski efikasne i odrzive gradske
infrastrukture koja bi trebalo da obezbedi koriS¢enje prirodnih resursa | o€uvanje
Zivotne sredine. PredloZeni metod rangira kriterijume sa ciliem pronalazenja
optimalnog pristupa implementaciji obnovljivih izvora energije u dizajniranju koncepta
pametnog grada.

Kljuéne rec€i: razvoj pametnog grada; fazni analitiCki hijerarhijski proces; OIE; zivotna
sredina; prirodni resursi.
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MULTI-CRITERIA ANALYSIS OF SMART CITY INDICATORS FROM THE
APPLICATION OF RES

Violeta Dimi¢t, Mimica R. MiloSevi¢2, Raica Milicevié2, Dusan M. MiloSevié?

1Singidunum University, Technical Faculty, Danijelova 32, Belgrade, Serbia
2College of Business Economics and Entrepreneurship, Mitropolita Petra 8, Belgrade,
Serbia
SUniversity of Nis, Faculty of Electronics, Aleksandra Medvedeva 14, Nis, Serbia

Cities are potentially smart modern digital technologies that provide better services to
citizens, greater use of natural resources and less harmful impacts on the
environment. The ecological and social contexts of the city, its priority activities and
specific features, become significant to the concern of the optimal way towards a
smart city. The renewable energy sources for sustainable capacities represent
essential incentives for renewable energy implementation in order of smart city
development. An integral approach based on mathematical method fuzzy AHP has
been used to classifies the whole system into different criteria and sub-criteria in
which the role of RES is significant. Using flexibility through a smart grid, buildings,
solar energy, environment, water and waste, is the ultimate sustainability strategy
within a smart city concept. The aim of this paper is the highlight of the necessity of
implementing an energy efficient and sustainable urban infrastructure which should
enable the use of natural resources and environmental protection. The proposed
method ranks the criteria in order to find an optimal approach to the implementation
of RES in the design of the smart city concept.

Keywords: Smart City Development; Fuzzy AHP; RES; Environment, Natural
Resources.
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PRIMENA DEA METODE U ODREDIVANJU EFIKASNOSTI ROBOTIKE U
INDUSTRIJSKOJ PROIZVODNJI

Ivana lli¢t, Dejan lli¢?, Maja Andelkovic¢!

lUniverzitet UNION - Nikola Tesla, Fakultet za informacione tehnologije i inZenjerstvo,
Beograd
2Univerzitet UNION - Nikola Tesla, Fakultet za poslovne studije i pravo, Beograd

U poredenju sa starijim vrstama masina roboti u industriji zamenjuju ljudski rad, jer
smanjuju potrebu za intervencijama ljudi u automatizovanim procesima. Oni se u
industriji najviSe primenjuju prilikom sklapanja, doziranja, rukovanja, obrade i
zavarivanja, a te aktivnosti su preovladuju¢e u industriji proizvodnje kao i u procesu
kontrole. Kako bi se procenila efikasnost robota u industriji odredenih zemalja u
odnosu na ostvarenu vrednost proizvodnje, sprovedena je DEA analiza efikasnosti.
Ova analiza je pokazala da su od analiziranih 11 zemalja najefikasnije Nemacka,
Francuska, Slovenija i Norveska, dok su Ceska, Spanija, Italija, Madarska, Austrija,
Portugalija i Slovacka efikasne 55,41%, 62,00%, 62,07%, 89,47%, 93,37%, 89,30% i
46,84%, respektivno.

Kljuéne reci: roboti u industriji, DEA analiza, efikasnost, vrednost proizvodnje.

APPLICATION OF THE DEA METHOD IN DETERMINING THE
EFFICIENCY OF ROBOTICS IN INDUSTRIAL PRODUCTION

Ivana lli¢t, Dejan lli¢?, Maja Andelkovic¢!

LUNION University - Nikola Tesla, Faculty of Information Technology and
Engineering, Belgrade
2UNION University - Nikola Tesla, Faculty of Business Studies and Law, Belgrade

Compared to older machine types, robots in industry are replacing human labor as
they reduce the need for human intervention in automated processes. Robots in
industry are most commonly used in assembly, dosing, handling, processing and
welding, and these activities are more prevalent in the manufacturing industry, as well
as in the control process. In order to evaluate the impact of robots in industry of
certain countries, in relation to the generated production value, a DEA efficiency
analysis was conducted. This analysis has shown that Germany, France, Slovenia
and Norway are the most efficient among the analyzed 11 countries, while Czech
Republic, Spain, Italy, Hungary, Austria, Portugal, and Slovakia have efficiency value
of: 55.41%, 62.00%, 62.07%, 89.47%, 93.37%, 89.30% and 46.84%, respectively.

Keywords: robots in industry, DEA analysis, efficiency, production value.
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ZNACAJ PRIMENE VESTACKE INTELIGENCIJE | FARMACEUTSKIH
ROBOTA U SMANJENJU RIZIKA PO LJUDE | ZIVOTNU SREDINU

Branko Markovi¢!, Dragan Milo$evi¢?, Dejan lli¢3

1Brossconsult, Svetosavska 28, 78250 Laktasi
2Fakultet za menadZzment, Njegoseva 1a, S. Karlovci
SFakultet za poslovne studije i pravo, Jurija Gagarina 149a, Beograd

Primena veStaCke inteligencije i farmaceutskih robota u medicini i farmaciji je u
konstantnom rastu kod razvijenih zemalja poslednjih desetak godina. Prvenstveno
zbog smanjivanja troskova nabavke ali i niza prednosti svoje primene. Primenjuju se
u proizvodnji, skladistenju, manipulaciji, doziranju lekova i pakovanju. Kao najéeSca
primena farmaceutskih robota, u ovom momentu, je u pakovanju i izdavanju lekova
na recept. Kao glavne prednosti primene farmaceutskih robota u odnosu na radnu i
Zivotnu sredinu mozemo navesti: smanjenje greSke pri izdavanju lekova, smanjenje
koli€¢ine farmaceutskog otpada, znagajno smanjenje rizika po radnu i Zivotnu sredinu
jer roboti mogu raditi u sterilnim i nepovoljinim uslovima (niske temperature), sa
opasnim materijama po ljude. Farmaceutski roboti nude i zastitu od nasilnog obijanja i
uzimanja lekova bez recepta. Primena farmaceutskih robota u praksi ¢e u velikoj meri
u skoroj buduénosti radikalno promeniti nac¢in rada farmaceutskog sektora. Ovaj rad
se bavi istrazivanjem koliko su studenti farmaceutskih fakulteta upoznati sa ovom
tehnologijom i njihovim prednostima. Rezultati istrazivanja nedvosmisleno pokazuju
da studenti farmaceutskih fakulteta, u zemljama za¢adnog Balkana, nisu u upoznati
sa tehnologijom farmaceutskih robota pa ni sa njihovim prednostima primene.

Kljuéne reéi: farmaceutski roboti, veStacka inteligencija, radna i Zivotna sredina.

89



THE FOURTH INDUSTRIAL REVOLUTION - THE IMPORTANCE FOR GREEN ECONOMY PROGRESS AND ENVIRONMENTAL PROTECTION
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The use of artificial intelligence and pharmaceutical robots in medicine and pharmacy
has been growing steadily in developed countries over the last ten to twenty years.
Primarily due to reduced procurement costs, but also a number of advantages of its
implementation, the application of these systems is growing. These systems are used
in manufacturing, storage, handling, drug dosing and packaging. The most common
area of application for pharmaceutical robots at the moment is in the packaging and
dispensing of prescription drugs. The main advantages of using pharmaceutical
robots in relation to work and environment are: reduction of medication error,
reduction of pharmaceutical waste, significant reduction of risk to work and
environment, since robots can operate in sterile and unfavorable conditions (low
temperatures), with hazardous substances to humans. Pharmaceutical robots also
offer protection against violent bypassing and taking over-the-counter drugs. The
application of pharmaceutical robots in practice will greatly change the way the
pharmaceutical sector operates in the near future. This paper examines how well
students of pharmacy colleges are aware of this technology and their benefits. The
results of the research clearly show that students in the faculties of pharmacy in the
Western Balkan countries are not familiar with the technology of pharmaceutical
robots or their benefits.

Keywords: pharmaceutical robots, artificial intelligence, work and environment.
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ROBOTIKA | SPORT
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Istrazivanja u oblasti savremenog sporta prepoznaju njegovu kompleksnost i samim tim
direktnu povezanost sa brojnim nau¢nim disciplinama koje na prvi pogled nemaju dodirnih
taCaka sa sportom ili je ¢ak smatraju nemoguc¢om. Robotika, kao jedna od mladih nau¢nih
disciplina poslednjih godina nalazi svoje mesto u oblasti sporta, kako u industriji sporta,
tako i u njenom trenaznom, ¢ak i u takmiCarskom segmentu. Polje robotike svojim
razvojem uporedo otkriva nove mogucnosti svoje primene, odnosno primene vestaCke
inteligencije (Al). Nakon angazovanje robota u kuénim poslovima, industriji, vojsci, njihova
implementacija na polju sporta predstavlja izazov za nau¢nike koji se bave ovom oblasc¢u.
Kroz istoriju sporta u Sirem smislu, izmedu ostalog, mozemo sagledati razvoj sportskih
grana pod uticajem razli€itih tehnologija kao i uvodenje novih sportskih grana, za koje smo
mislili da se nikad nece pridruziti oblasti sporta, poput brejkdensa, skejtbordinga i dr. lako
se medu istrazivaima u oblasti sporta vode brojne polemike da li ,e-igre“ mogu biti sport
s obzirom da imaju svoja takmiCenja, a €ak se diskutovalo i o mogucnosti njihovog
uvrstavanja u takmicarski program Olimpijskih igara, to navodi na mogucnost ukljuivanja
takmi¢enja samih robota u bliskoj buduc¢nosti. Potvrdu tvrdnje da je nagli razvoj
kompjuterskih tehnologija uticao na potrebu da se u tom smislu uvedu promene i u sportu
nalazimo u sportskom takmicenju pod nazivom Cibatlon (Cybathlon), koje pripada
domenu robotike a prvi put je odrzano 2016. godine u Cirihu. Cilj ovog takmicenja je da
obezbedi platformu za razvoj nove asistivhe tehnologije. Dodela medalja takmicaru i
proizvodacu ukazuje na znacaj i povezanost nauke u oblasti robotike, sporta i industrije.
Neophodno je imati u vidu Cinjenicu da razni patenti, sprave i trenazeri koji su prisutni u
sportu iako su u funkciji poboljSanja velikog broja aspekata u sportu, ne pripadaju domenu
robotike, ve¢ domenu napredne tehnologije. Tako napr. primena nanotehnologije ima
potencijal da poboljSa performanse modifikovane sportske opreme kao i funkciju
poboljSanja sigurnosti, performansi, udobnosti i ublazavanja povreda.

Evolucija robotike u smislu interakcije sa ljudima u skoro svakom moguéem okruzenju
predstavlja potrebu za daljim razvojem tehnologije koja se nalazi na preseku vestacke
inteligencije (Al) i interakcije izmedu ¢oveka i robota (HRI).

Kada je Gari Kasparov, najbolji Sahista svih vremena 1997. godine igrao me¢ protiv
kompjutera, smatralo se atrakcijom. Danas povezanost robotike i sporta mozemo uodciti u
slede¢im slu€ajevima: roboti koji pomazu u pruzanju podrSke sportskog treninga, roboti
koji zamenjuju ljude tokom obuke, roboti koji sluze kao modeli stvarnih sportskih
performansi, roboti koji ucestvuju u takmiCenju protiv ljudi i roboti koji pomazu
organizatorima sportskih dogadaja.

Sport kao naucna disciplina odavno je izaSao iz okvira trenazne tehnologije i njegovog
pedagoskog ili zdravstvenog aspekta. S obzirom da se svet tehnologije vidljivo priblizio
svetu sporta i postao njegov sastavni deo, namece se pitanje buduc¢nosti sporta. Takode,
da li prisustvo robotike u sportu otvara pitanje etike u sportu. Postoje¢e definicije sporta
verovatno ¢e u skoroj buduénosti pretrpeti korekcije i dopune jer postoji moguénost da
sport koji se menjao kroz istoriju, sada udruzen sa veStackom inteligencijom predstavi
novu eru sporta.

Klju€ne reci: sport, robotika, industrija
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Modern sports research recognizes its complexity and thus its direct connection with
numerous scientific disciplines that at first glance have no points of contact with sports or
even consider it impossible. Robotics, as one of the younger scientific disciplines in recent
years, finds its place in the field of sports, both in the sports industry and in its training, even
in the competitive segment. With its development, the field of robotics simultaneously
reveals new possibilities of its application, i.e. the application of artificial intelligence (Al).
Atfter hiring robots in household chores, industry, the army, their implementation in the field
of sports is a challenge for scientists working in this field.

Throughout the history of sports in a broader sense, among other things, we can see the
development of sports under the influence of various technologies and the introduction of
new sports, which we thought would never join sports, such as breakdance, skateboarding
and others. Although there is a lot of controversy among researchers in the field of sports
whether "e-games" can be a sport given that they have their own competitions, and even
discussed the possibility of including them in the competition program of the Olympic
Games, this suggests the possibility of including robots in the near future. Confirmation of
the claim that the rapid development of computer technologies has influenced the need to
introduce changes in that sense in sports can be found in the sports competition called
Cybathlon, which belongs to the domain of robotics and was first held in 2016 in Zurich. The
goal of this competition is to provide a platform for the development of new assistive
technology. The awarding of medals to the competitor and the manufacturer indicates the
importance and connection of science in the field of robotics, sports and industry.

It is necessary to keep in mind the fact that various patents, devices and training machines
that are present in sports, although in the function of improving a large number of aspects in
sports, do not belong to the domain of robotics, but to the domain of advanced technology.
Thus, the application of nanotechnology has the potential to improve the performance of
modified sports equipment as well as the function of improving safety, performance, comfort
and injury reduction.

The evolution of robotics in terms of interaction with humans in almost every possible
environment represents the need for further development of technology that is at the
intersection of artificial intelligence (Al) and human-robot interaction (HRI).

When Gary Kasparov, the best chess player of all time, played a match against computer in
1997, it was considered an attraction. Today, the connection between robotics and sports
can be seen in the following cases: robots that help support sports training, robots that
replace people during training, robots that serve as models of real sports performance,
robots that participate in competitions against people and robots that help sports event
organizers.

Sport as a scientific discipline has long gone beyond the framework of training technology
and its pedagogical or health aspect. Given that the world of technology has visibly
approached the world of sports and become an integral part of it, the question of the future
of sports arises. Also, whether the presence of robotics in sports raises the question of
ethics in sports. The existing definitions of sport are likely to suffer corrections and
amendments in the near future as there is a possibility that the sport that has changed
throughout history, now combined with artificial intelligence launch a new era of sports.

Keywords: sport, robotics, industry.
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Cilj ovog rada je da se stekne potpuniji uvid o vaZnosti sprege ekologije, tehnologije,
komunikacija i multimedija u poslovnim sistemima za reSavanje ekoloSkih problema.
Ekonomski razvoj uz oCuvanje zdrave zivotne sredine treba da bude prioritet za
svaku zajednicu. Blizi se vreme kada ¢e svako, u bilo kojem trenutku, moc¢i da dode
do bilo kojeg informatickog proizvoda, bez obzira na svoju lokaciju. Ovo
podrazumeva dvostranu razmenu informacija izmedu pojedinaca ili pojedinaca i
kompjuterskih programa (sistema) o mnogim temama, pa i ekoloskim. Bez inovacija,
¢itav poduhvat unapredenja tehnologije bio bi nemogué. Nove tehnologije,
organizacije proizvodnje, trZista i ekonomije otvaraju novu etapu opsteg drustvenog
razvoja, ali svakako drugadiju — eru pitanja i problema zelene ekonomije. Buduénost
koja dolazi ispostavlja zadatak razumevanja najbitnijih elemenata jedne ovakve ere,
kao i njene tendencije skopane s primenom u poslovnim sistemima kako bi se
razvila i jaCala svest zaposlenih, ali i svih gradana Srbije u delu oCuvanja Zivotne
sredine i zaStite biodiverziteta. OsmiSljavanju delatnosti i institucija koje ¢e ovu
problematiku razvijati mora se pristupiti na nacin da korist od nje bude Sto
univerzalnija, posebno ona koja se tite ekoloSkog informisanja, ekoloSkog
obrazovanja i telekomunikacija.

Kljuéne reci: zelena ekonomija, komunikacije, tehnologija, multimediji, inovacije.
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COMMUNICATIONS AND GREEN ECONOMY THROUGH THE
IMPLEMENTATION OF NEW TECHNOLOGIES AND INNOVATIONS

Branislav Ivanov?, Dejan Rizni¢!, Aleksandra Vukovi¢?

tUniversity of Belgrade, Technical Faculty Bor, Vojske Jugoslavije 12, Bor,
2Railway College of Vocational Studies, Z. Celara 14, Belgrade

The aim of this work is to obtain a complete insight on the importance of collusion
between ecology, technology, communication and multimedia in business systems for
solving environmental problems. Economic development with the preservation of a
healthy environment should be a priority for every community. We are closer to the
time when everyone will, at any time, be able to reach any IT product, regardless of
the location. This includes bilateral exchange of information between individuals or
individuals and computer programs (system) on many topics, including
environmental. Without innovation, the entire project to improve the technology would
be impossible. New technologies, organization of production, markets and economies
open up a new phase of general social development, but certainly different - the era
of issues and problems green economy. The future that comes turns out the task of
understanding the most important elements of such an era, as well as its tendency
constituted by the application of the business systems in order to develop and
strengthen the awareness of employees, but also all the citizens of Serbia in the work
of environmental protection and biodiversity conservation. Design activities and
institutions that will develop these issues must be approached in a way to benefit
from it is as universal, especially those concerning environmental information,
environmental education and telecommunications.

Keywords: green economy, communications, technology, multimedia, innovations.
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PRIMENA NANOTEHNOLOGIJE U SPORTU

Zivota Stefanoviét, Violeta Siljak?, Aleksandra Perovié?,
Dejan Burovi¢®, Marko Isakovi¢®, Sasa Vajic®

1Fakultet sporta i fizickog vaspitanja Leposavic, Univerzitet u Pristini, Srbija
2Evropski centar za mir i razvoj,Univerzitet za mir UN, Beograd, Srbija
SAlfa BK Univerzitet, Beograd, Srbija
4Visoka sportska i zdravstvena $kola, Beograd, Srbija
SVojna akademija, Univerzitet odbrane, Beograd, Srbija

Nanotehnologija se danas nalazi medu tehnolodkim granama koje se veoma brzo
razvijaju i svoju primenu nalaze u svim segmentima svakodnevnog Zivota. Ona
podrazumeva manipulaciju materijom koja se koristi u odredenim primenama pomocu
definisanih hemijskih i/ili fizickih procesa radi stvaranja materijala sa poboljSanim
svojstvima. lako sami istrazivaCi smatraju nanotehnologiju mladom naukom,
evidentno je da ima Siroku lepezu mogucih oblasti svoje primene, gde je sport zauzeo
znacajno mesto. Njena primena u sportu je primetna od kraja proslog veka i to u
izradi sportskih rekvizita, sportske opreme, pa €ak i u sportskoj medicini. PoboljSavaju
se performanse modifikovane sportske opreme, kao $to su teniski reket, lopte, dok u
drugim granama sporta njena primena je u funkciji poboljSanja sigurnosti,
performansi, udobnosti i ublaZzavanja povreda. Nanotehnologija je sastavni deo
mnogih sportskih brendova i proizvoda kompanija veé viSe od dve decenije.
Proizvodadi sportske opreme sa svojim istrazivatkim timovima u Zelji da stvore
najinovativniju opremu za poboljSanje performansi sportista koriste najnovije
tehnologije. Nanotehnologija podsti¢e sportistu da postane bolji i da ispravi manje
greSke Cime poboljSava svoj nivo efikasnosti i time donosi napredak u polju sporta i
privlacenje vise ljudi ka sportu.

Primena nanotehnologije u sportu podrazumeva upotrebu razli€itih elemenata i
materijala koji se uklapaju u specificnu sportsku opremu i odeéu. Posebno utiCu
materijali izradeni od karbonskih nanocevéica (CNT) koji su &vrsti kao dijamant i
preko sto puta jaci i 6 puta laksi od &elika. Karbonske nanocevéice su 17 puta jace od
ugljeniénih vlakana i preko 300 puta su jae od aluminijumskih, $to je najnaprednija
tehnologija koja se koristi u sportu. Materijali koji se koriste u sportu su na ovaj nacin
snazno ojacani dok im je teZina olak8ana. Nano-poboljSana oprema upotrebljava se u
tenisu, golfu, biciklizmu, skijanju i snoubordingu, bejzbolu, plivanju. Pored toga,
razvijaju se srebrne nanocestice koje otklanjaju mirise u proizvodnji ¢arapa i druge
sportske opreme.

Evropska platforma za inovacije u sportu (EPSI) je razvila i publikovala Strategijsku
agendu istrazivanja i inovacija za period 2016-2021, kao rezultat snazne i temeljne
saradnje konsultaciie medu svojim ¢lanovima. Osnova ovog rada je pazljiva
razmatranje i analiza mnogih publikacija, medu kojima je ,Vodece globalne inovacije
u sportu“. Namena dokumenta je usmerena na buduce akcije evropskog sektora
sporta, posebno u okviru okvirnog programa H 2020. Ovaj dokument Identifikuje
moguénosti za inovacije i predlaze misiju orijentisanu ka istraZivanju i razvoju sporta
koji ¢e udovoljiti njegovim zdravstvenim, socijalnim, ekoloskim i trZziSnim potrebama.
Vedéina istraZivaCa koja je razmatrala primenu nanotehnologije u sportu ostavljala je
kao otvoreno pitanje Stetnost njene primene na samog ¢oveka i Zivotnu sredinu, dok
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su rezultati istraZivanja sprovedenih u oblasti informacionih tehnologija jasno ukazali i
definisali prednosti i mane ove tehnoloske grane. Imajuéi u vidu da su prisutni rizici
upotrebe nanotehnoloskih proizvoda koji evidentno poboljSavaju performanse
prethodnih sportskih proizvoda, postavlja se pitanje u kojoj meri savremena
tehnologija Steti Coveku i da li cilj opravdava sredstvo. Da li se zarad vrhunskih
rezultata u sportu odriCemo prava na zdrav zivot. Paradoks je da kad se govori o
sportu, podrazumeva se zdrav nacin vodenja zivota. Medutim, upotreba
nanotehnologije u sportu otvara jo$ jedno pitanje — pitanje etike/bioetike u sportu. Da
li je upotreba sportske opreme i rekvizita koji su proizvedeni primenom
nanotehnologije jedna vrsta dopinga. Za sada sportski stru¢njaci smatraju da sve sto
nije zabranjeno pravilima, dozvoljeno je za upotrebu. Evidentno je da nanotehnologija
u sportu ima i pozitivne i negativne uticaje. Prateci trenutne trendove, pretpostavka je
da u bliskoj buduénosti mogu se ocekivati nova reSenja zahvaljujuéi primeni
nanotehnologije u sportu. O¢ekuje se da ¢e nanotehnologija imati ogroman razvoj u
sportu.

Kljuéne reéi: sportski proizvod, nanotehnologija, rizik

APPLICATION OF NANOTECHNOLOGY IN SPORT

Zivota Stefanoviét, Violeta Siljak? Aleksandra Perovié?,
Dejan Burovi¢®, Marko Isakovi¢*, Sasa Vajic®

1Faculty of Sports and Physical Education Leposavic, University of Pristina, Serbia
2European Center for Peace and Development, UN University for Peace, Belgrade, Serbia
SAlfa BK University, Belgrade, Serbia
4College of Sports and Health, Belgrade, Serbia
SMilitary Academy, University of Defense, Belgrade, Serbia

Nanotechnology is one of the fastest growing technological branches and it is applied
to almost all segments of everyday life. It involves the manipulation of a substance
used in certain applications using defined chemical and / or physical processes to
create materials with improved properties. Although researchers themselves consider
nanotechnology a young science, it has a wide range of possible areas of application,
where sport evidently has taken a significant place. Its use in sports has been notable
since the end of the last century, in the manufacture of sports suits, sports equipment
and even in the sports medicine. The performance of modified sports equipment,
such as tennis racket, balls is improved, while in other branches of sport its
application is in the function of improving safety, performance, comfort and mitigation
of injuries. Nanotechnology has been an integral part of many sports brands and
products of companies for more than two decades. Sports equipment manufacturers
with their research teams use the latest technologies in order to create the most
innovative equipment to improve the performance of athletes. Nanotechnology
encourages the athlete to become better and to correct minor mistakes, thus
improving his level of efficiency and thus bringing progress in the field of sports and
attracting more people to sports.
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The application of nanotechnology in sports implies the use of various elements and
materials that fit into specific sports equipment and clothing. Materials made of
carbon nanotubes (CNTs), which are as strong as diamonds and over a hundred
times stronger and 6 times lighter than steel, are particularly affected. Carbon
nanotubes are 17 times stronger than carbon fibers and over 300 times stronger than
aluminum, which is the most advanced technology used in sports. The materials used
in sports are strongly reinforced in this way while their weight is lightened. Nano-
improved equipment is used in tennis, golf, cycling, skiing and snowboarding,
baseball, swimming. In addition, silver nanoparticles are being developed that
eliminate odors in the production of socks and other sports equipment.

The European Platform for Sport Innovation (EPSI) has developed and published a
Strategic Research and Innovation Agenda for the period 2016-2021, as a result of
strong and thorough consultation cooperation among its members. The basis of this
paper is a careful consideration and analysis of many publications, including "Leading
Global Innovations in Sports". The purpose of the document is focused on future
actions of the European sports sector, especially within the framework program H
2020. This document identifies opportunities for innovation and proposes a mission
oriented towards research and development of sports that will meet its health, social,
environmental and market needs.

The majority of researchers considering the use of nanotechnology in sports have left
open the question of the harmfulness its use causes to the humans and the
environment, while the results of the research conducted in the field of information
technology have clearly identified and defined the advantages and disadvantages of
this technology industry. Considering that there are risks of using nanotechnological
products that evidently improve the performance of the sports products, the question
arises to what extent modern technology is harmful to humans and whether the goal
justifies the means. Do we forfeit our right to a healthy life for the sake of top results
in sports? The paradox is that when it comes to sports, by default, keeping a healthy
way of life is expected. However, the use of nanotechnology in sport raises another
issue - the issue of ethics/bioethics in sport. Should the use of sports suits and
equipment manufactured using nanotechnology, be considered as a type of doping?
For now, sports experts believe that everything is allowed for use as long as it is not
forbidden by the rules. It is evident that nanotechnology in sports has both positive
and negative impacts. Following the current trends, the assumption is that new
solutions can be expected in the near future thanks to the application of
nanotechnology in sports. Nanotechnology is expected to have a huge development
in sports.

Keywords: sports’ product, nanotechnology, risk.
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PRIMENA "KONCEPTA PAMETNOG GRADA" KROZ EFIKASNIJE
PRIKUPLJANJE RECIKLAZNOG OTPADA

Luka Latinovi¢, Porde Jovanovié

Fakultet za inzenjerski menadzment, Univerzitet Union - Nikola Tesla, Bulevar
Vojvode MiSica 43, Beograd, Srbija

Koncept ,pametnog grada“ (smart city) je pristup celovitog i dugorono odrzZivog
nagina urbanog Zivljenja, koji respektuje kvalitet Zivota u zajednici, ali i Zivotnu
sredinu. Ovaj savremeni pristup se temelji na: upotrebi ,pametnih mreza“ i
informaciono-komunikacionih  tehnologija, sveukupnom smanjenju  nastalog
zagadenja, uvodenju inteligentnih transportnih sistema, povecanju energetske
efikasnosti i drugim inovativhim ,zelenim reSenjima® u oblasti gradevinarstva.
Posebno, ovaj koncept se zasniva i na reciklazi jer ona predstavlja jedan od prioriteta
u oblasti upravljanja otpadom i ¢&ini veliki deo moderne (,zelene® i ,cirkularne®)
ekonomije. Logisticki troSkovi imaju znacajan udeo u sveukupnim troSkovima
recikliranja. Konvencionalne metode sakupljanja reciklaznog otpada su neefikasne i
opterecene troskovima i zato ostavljaju malo prostora za finansijski podsticaj, kako za
reciklazne kompanije, tako i za entitete koji generiSu reciklazni otpad. Globalno
posmatrano, to predstavlja prepreku ka jo§ ve¢em obimu reciklaZze. Ovaj rad predlaze
nacin da se taj problem ublazi u vidu digitalne platforme koja za cilj ima efikasnije
kori¢enja vozila u prikupljanju reciklaznog otpada i samim tim, smanjenju ukupnih
troSkova reciklaZze. Ovo je narodito ekonomski opravdano i primenjivo u situacijama
kada postoji veliki broj razliCitih entiteta koji generiSu relativno male koli¢ine
reciklaznog otpada.

Kljuéne reci: smart siti; reciklaza; sakupljanje reciklaznog otpada; digitalna
platforma; on-lajn recikliranje.

98



THE FOURTH INDUSTRIAL REVOLUTION - THE IMPORTANCE FOR GREEN ECONOMY PROGRESS AND ENVIRONMENTAL PROTECTION

APPLICATION OF THE "SMART CITY CONCEPT" THROUGH EFFICIENT
RECYCLABLE WASTE COLLECTION

Luka Latinovi¢, Porde Jovanovi¢

The School of Engineering Management, University Union - Nikola Tesla, 43 Vojvode
Misi¢a Blvd., Belgrade, Serbia

“Smart city” concept is a comprehensive and long-term approach towards sustainable
urban living, while respecting the environment. This modern approach is based on:
“smart grids”, information and communication technologies, the overall reduction of
generated pollution, the introduction of intelligent transport systems, the increase in
energy efficiency and other innovative “green solutions” in the field of civil
engineering. In particular, this concept is based on recycling, which is one of the
priorities in the waste management field and makes a large part of the modern
(“green” and “circular”) economy. Logistic costs account for a significant share in
overall recycling costs. Conventional recyclable waste collection methods are
inefficient and economically burdened and therefore leave a small space for financial
incentives, both for recycling companies and entities that generate recyclable waste.
Globally, this is an obstacle to an even greater extent of recycling. This paper
proposes a way to alleviate this problem in the form of a digital platform that aims to
make more efficient use of vehicles in the recyclable waste collection and therefore
reduce total recycling costs. This is particularly economically justifiable and applicable
in situations where there are many different entities that generate relatively small
amounts of recyclable waste.

Key words: smart city; recycling; recyclable waste collection; digital platform; on-line
recycling.
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APPLICATION OF IoT FOR MONITORING OF SOIL-LEVEL CARBON
DIOXIDE IN THE MAN-MADE AREA

Prof. dr Vadim Ermakov?, Academician William Sarian?, Dr Rodion Yakubovsky?

Vernadsky Institute of Geochemistry and Analytical Chemistry of the Russian
Academy of Sciences, Moscow, Russia
2Scientific Research Institute of Radio (FSUE), Moscow, Russia

The concentrations of above-ground carbon dioxide were measured within the
Unalsky tailings storage facility, where waste from the Mizur polymetallic mine was
stored. Measurements were carried out at 6 sites with different levels of heavy metal
contamination in combination with other parameters: determining the concentrations
of zinc, cadmium, copper and lead in soils and plants, assessing the biodiversity of
meadow communities, fluctuating asymmetry of birch leaves, enzyme activity,
hemoglobin levels, plant pigments, etc. The following sensors were used:
temperature and humidity converter T 3510 (Czech Republic), CO2 concentration
converter T 5540 (Czech Republic), radon sensor or radon indicator RADEX MR107
(Russia). It was found that a sharp technogenic impact, as a rule, reduces the release
of carbon dioxide from the soil. The increased content of carbon dioxide in the soil
round air is also associated with the type of soil. Higher amounts of gas are released
from soils enriched in organic matter. At the same time, there are significant
fluctuations in carbon dioxide concentrations over time (from 10 to 50%). There were
no noticeable fluctuations in radon. Its average content ranges from 37 to 50 Bg/m?.
But in most cases, it approaches 40 Bg/m?® (background). However, the mode of
changes in the concentrations of carbon dioxide and other gases should be evaluated
in longer experiments with simultaneous scanning of the test soil areas.

Key words: 10T, monitoring, soils, carbon dioxide, heavy metals.

100



THE FOURTH INDUSTRIAL REVOLUTION - THE IMPORTANCE FOR GREEN ECONOMY PROGRESS AND ENVIRONMENTAL PROTECTION

loT U MENADZMENTU KATASTROFALNIH DOGADPAJA
Goran Tepi¢, SiniSa Sremac, Nemanja Tasic¢, Branislav Bogojevi¢

Fakultet tehnickih nauka, Univerzitet u Novom Sadu, trg Dositeja Obradovica 6,
21000 Novi Sad

Zbog sve brzeg i veCeg rasta broja stanovnistva u velikim gradovima, loSe
evakuacijske infrastrukture i izlozenosti teSkim vremenskim dogadajima, zemlje u
razvoju su nesrazmerno izlozene rizicima prirodnih katastrofa i Cesto imaju
ograniCena sredstva za ublazavanje njihovih posledica. Kao posledica toga, prema
podacima Svetske banke, vise od 95 procenata svih smrtnih sluajeva uzrokovanih
katastrofama se dogada u zemljama u razvoju. Svake godine prirodne katastrofe i
katastrofe izazvane ¢ovekom donose infrastrukturne Stete, nevolje, gubitke prihoda,
povredene pored ogromnog broja smrtnih slu¢ajeva. Tokom posljednje decenije, sve
veéi broj “stvari® postaju povezane na Internet. Senzori i mreZzna povezanost
omogucavaju tim stvarima da prate svoje okruZenje, izveStavaju o svom statusu i
lokaciji, primaju uputstva i €ak izvrSavaju radnje na osnovu podataka koje dobiju. U
radu je na bazi svetske literature prikazana prakti€na upotreba loT-a na primerima
katastrofalnih dogadaja kao $to su pozari i poplave, kao i primena globalnog sistema
za mobilne komunikacije u sistemu praéenja.

Kljuéne reci: IoT, menadzment, rizik, katastrofalni dogadaji.

[oT IN DISASTER MANAGEMENT
Goran Tepic, Sinisa Sremac, Nemanja Tasic, Branislav Bogojevic

Faculty of Technical Sciences, University of Novi Sad, trg Dositeja Obradovica 6,
21000 Novi Sad

Due to faster and larger population growth in big cities, poor evacuation infrastructure
and exposure to severe weather events, developing countries are disproportionately
exposed to natural disaster risks and often have limited resources to mitigate
resources. In fact, according to World Bank data, more than 95 percent of all
catastrophe deaths occurred in developing countries. Every year, natural and man-
made disasters bring infrastructural damage, distress, loss of revenue, reclaiming a
huge number of fatalities. During the last decade, an increasing number of "things"
have become online. Sensors and network connectivity allow these things to monitor
their environment, report on their status and location, receive instructions, and even
perform actions on the database they receive. Based on world literature the paper
presents the practical use of IoT on examples of disaster events such as fires and
floods, as well as the application of a global mobile communications system to a
monitoring system.

Keywords: l1oT, management, risk, disaster events.

101



THE FOURTH INDUSTRIAL REVOLUTION - THE IMPORTANCE FOR GREEN ECONOMY PROGRESS AND ENVIRONMENTAL PROTECTION

NMAMETHU rPAOOBU: O1 YPBAHOI' PA3BOJA 10 OUTUTAINHE
MHOPACTPYKTYPE U CAJBEP BE3BE[JHOCTHU

Oparan 3naTtkosuh, Hebojwa [eHuh
YHueep3zumem AJI®A BK, beoepad, Cpbuja

MameTHN rpagoBM 3ajedHO OOHOCe WHMPACTPYKTypy W TexXHOMoruvjy kako 6u
noborbwanu kBanuteT XusoTa rpaflaHa u nobosbliann HUXOBY MHTEpakuujy ca
ypbaHum okpyxewem. [akne, rpag OyayhHoctu Guhe nameTtaH. CBe he 6uTn
noBesaHo, oA perynauuwje caobpahaja, npeko wreawe eHepruje, 6ecnnataH Wi-Fi
lupom rpaga, na cee go 6opbe ca kpummHanom. A cBe TO 3axBasbyjyhu 6asama
nogataka u WHTepHeT uHTenureHTHux ypehaja (loT). Bpnuv HoBM cBeT wunu
npucMoTpa Ha cBakoMm kopaky? Kako 6u mMornu wmsrmegatv nameTHU rpagosu
6yayhHocTn? Xenumo nm 3aucta ga xvmBumo y wuma? Kaksa je 6esbegHocT
nogartaka? To je Tema OBOr paga.

KmbyyHe peum: nametHu rpagoBu, 6ase nogataka, WHTEPHET WHTENUIEHTHUX
ypehaja, kBanuteT xnBoTa, cajoep 6e3begHOCT.

SMART CITIES: FROM URBAN DEVELOPMENT TO THE DIGITAL
INFRASTRUCTURE AND CYBERSECURITY

Dragan Zlatkovi¢, NebojSa Deni¢
ALFA BK University, Belgrade, Serbia
Smart cities bring together infrastructure and technology to improve the quality of life
of citizens and boost their interactions with the urban environment. So, the city of the
future will be smart. It is entirely interconnected with traffic regulation, save energy,
free city-wide Wi-Fi, fight crime. Assisted by Big Data and the Internet of Things (loT).
Brave new world or rather a surveillance nightmare? What smart cities look like? And
do we want to live there? Data security? That is the topic of this paper.

Keywords: smart cities, big data, I0T, quality of life, cybersecurity.
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ZNACAJ INFORMACIONIH TEHNOLOGIJA U FORMIRANJU MODELA
ODRZIVOG RAZVOJA

Milan Jankovi¢!, Larisa Jovanovié¢?, Nevena Krasulja!

1Fakultet za poslovne studije i pravo, Jurija Gagarina 149a, Beograd, Srbija
2ALFA BK Univerzitet, Beograd, Srbija

Industrijski, naucni i tehnolo8ki napredak, kao i svetska populacija danas doveli su do
situacije u kojoj je obezbedivanje odrzivog razvoja mozda jedina Sansa za opstanak.
Identifikovana pitanja odrzivog razvoja i pokuSaji pronalaZzenja reSenja mogu se videti u
gotovo svim sektorima informacionih i komunikacionih tehnologija. To je skup znanja,
metoda, tehnika i tehnicke opreme koja pomocéu raCunara i komunikacija obezbeduje
prikupljanje, €uvanje i distribuciju bilo kojih podataka. Stoga pruzaju alate koji se mogu
koristiti za reSavanje problema od interesa u svim sektorima.

Model odrzivog razvoja je nastao kao rezultat pokusSaja da se reSe ekoloski problemi sa
kojima se savremeno drustvo suoCava. To je rast i razvoj koji omoguéava zadovoljenje
potreba sadasnjih, koji nije na Stetu buducih generacija. Takav rast i razvoj omogucava
ostvarenje ekonomskih rezultata, podstiCe socijalnu jednakost, Stiti prirodne resurse i
zivotnu sredinu i odrziv je u dugom roku. Njegova primena podrazumeva uvazavanje
ekonomskih, ekolo8kih i socijalnih principa. To je jedan od najznacajnijih izazova sa kojim
se savremeno drustvo suoCava. On predstavlja ekonomski rast i razvoj koji uvazava i
ekoloske i socijalne aspekte rasta i razvoja i po€iva na tri glavna stuba: ekonomskom,
ekoloskom i socijalnom.

Dana3nje informaciono drustvo gradi se na tehnologiji, znanju i inteligenciji. Informaciona
tehnologija opsluzuje ljude i masine informacijama, koje se transformiSu u znanje i
inteligenciju. Odgovaraju¢a upotreba znanja od strane ljudi i masina doprinosi odrZivom
razvoju. Informacione tehnologije donose brojne prednosti u pogledu bolje efikasnosti
poslovanja i brzem pristupu neophodnim podacima u bilo koje vreme i na bilo kojoj
lokaciji. Informacione tehnologije u danasSnje vreme predstavljaju znaCajan alat za
ostvarenje modela odrzivog rasta i razvoja.

Informacione tehnologije imaju znacajan uticaj na ekonomski rast i odrzivi razvoj, ali u
sebi sadrze i veliki potencijal za ostvarenje koncepta odrzZivosti ekonomije i okruzenja.
Koncept, za razliku od pojma, ,odrzivi razvoj® nije novost; duboki i slozeni problemi
obuhvaceni tim terminom mogu se pratiti od najranijih ljudskih civilizacija i viSegodiSnje
napetosti izmedu rasta stanovniStva i ekonomskog razvoja, s jedne strane, i upotrebe
prirodnih resursa i ekosistema s druge strane. S druge strane, primenom koncepta
odrzivosti, informacione tehnologije postaju odrzive u dugom roku, &ime se stvaraju
mogucnosti za razvoj ove oblasti. One podstiCu razvoj svesti i znanja o ekoloSkim
aspektima svakodnevnog Zivota i poslovanja.

Pitanje odrzivog razvoja je u srediStu drustva, postavljajuc¢i buduci kurs ¢ove€anstva na
planeti. Bez obzira na tehnoloSke promene, moéniji racunari, satelitsko nadgledanje, ¢ak i
vestacka inteligencija, pitanje odrzivog razvoja ostace u osnovi isto i u buduénosti visoke
tehnologije.

Problemi odrzivog razvoja danas se identifikuju i pokuSavaju da se reSe u svim poljima
zivota. U tom pogledu informacione tehnologije igraju odredenu ulogu. Razgovara se o
razli¢itim doprinosima i pretnjama koje informacione tehnologije predstavljaju odrzivom
razvoju.

Kljuéne reci: zastita Zivotne sredine, odrzivost, odrzivi razvoj, odrzive informacione
tehnologije.
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THE IMPORTANCE OF INFORMATION TECHNOLOGIES IN CREATION
OF SUSTAINABLE DEVELOPMENT MODEL

Milan Jankovi¢!, Larisa Jovanovié¢?, Nevena Krasulja!

1Faculty of Business Studies and Law, 149a Jurija Gagarina, Belgrade, Serbia
2ALFA BK University, Belgrade, Serbia

Industrial, scientific and technological progress, as well as the world's population today,
have led to a situation in which ensuring sustainable development is perhaps the only
chance for survival. Identified issues of sustainable development and attempts to find
solutions can be seen in almost all sectors of information and communication
technologies. It is a set of knowledge, methods, techniques and technical equipment that
uses computers and communications to collect, store and distribute any data. They
therefore provide tools that can be used to solve problems of interest in all sectors.

The model of sustainable development was created as a result of an attempt to solve the
environmental problems that modern society is facing. It is growth and development that
enables the needs of the present to be met, which is not to the detriment of future
generations. Such growth and development enables the achievement of economic results,
encourages social equality, protects natural resources and the environment and is
sustainable in the long run. Its application implies respect for economic, environmental
and social principles. This is one of the most significant challenges facing modern society.
It represents economic growth and development that respects both environmental and
social aspects of growth and development and rests on three main pillars: economic,
environmental and social. Today's information society is built on technology, knowledge
and intelligence. Information technology serves people and machines with information,
which is transformed into knowledge and intelligence. Appropriate use of knowledge by
humans and machines contributes to sustainable development. Information technology
brings numerous benefits in terms of better business efficiency and faster access to the
necessary data at any time and in any location. Information technologies today are an
important tool for achieving models of sustainable growth and development. Information
technologies have a significant impact on economic growth and sustainable development,
but they also contain great potential for achieving the concept of sustainability of the
economy and the environment. The concept, unlike the term, "sustainable development"
is not new; the deep and complex problems encompassed by this term can be traced
back to the earliest human civilizations and the perennial tensions between population
growth and economic development, on the one hand, and the use of natural resources
and ecosystems, on the other. On the other hand, by applying the concept of
sustainability, information technologies become sustainable in the long run, which creates
opportunities for the development of this area. They encourage the development of
awareness and knowledge about the environmental aspects of everyday life and
business. The issue of sustainable development is at the center of society, setting the
future course of humanity on the planet. Regardless of technological changes, more
powerful computers, satellite surveillance, and even artificial intelligence, the issue of
sustainable development will remain basically the same in the future of high technology.
Problems of sustainable development today are identified and tried to be solved in all
fields of life. In this regard, information technologies play a role. The various contributions
and threats that information technology poses to sustainable development are discussed.

Keywords: green economy, environmental protection, sustainability, sustainable
development, sustainable information technology.
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BUKA GENERISANA VAZDUSNIM SAOBRACAJEM
Prof. dr Mirjana Puhari¢, Prof. dr Maja Andelkovi¢, Prof. dr Ilvana lli¢

Univerzitet Union - Nikola Tesla, Fakultet za informacione tehnologije i inZenjerstvo,
Beograd, Srbija

Rast u vazduhoplovnom sektoru od 1950-ih donio je velike Kkoristi, ali je zabrinutost
zbog povezanih uticaja na zivotnu sredinu sve vec¢a. Buka generisana vazdu$nim
saobracajem je postala jedan od osnovnih ekoloskih problema i jedan od ograni¢a-
vajucih faktora razvoja aerodroma. Upravo iz ovog razloga, ICAO je definisala "Urav-
notezen pristup" upravljanju bukom u okolini aerodroma, koji obuhvata smanjenje
buke na izvoru, planiranje i upravljanje koris¢enjem zemljiSta, operativne procedure
za smanjenje buke i operativne restrikcije. Ovaj pristup preporu€uje da se uvedu
mere za smanjenje buke koje treba da teZze kombinaciji razliCitih reSenja, Sto ¢e
aerodromima omoguciti zadovoljenje sve oStrijih medunarodnih propisa i njihov dalji
razvoj. Razvoj novih tehnologija letelica i njeno uklju€ivanje u napredne dizajne koji
su Cistiji i tiSi, jedan je od kljuénih na¢ina za ublaZavanje uticaja iz vazduhoplovstva
na Zivotnu sredinu.

Kljuéne reci: buka vazdusnog saobracaja, indikatori buke, strategije upravljanja
bukom, uravnotezen pristup.

NOISE GENERATED BY AIR TRAFFIC
Prof. dr Mirjana Puhari¢, Prof. dr Maja Andelkovi¢, Prof. dr lvana lli¢

University Union - Nikola Tesla, Faculty of Information Technology and Engineering,
Belgrade, Serbia

Growth in the aviation sector since the 1950s has brought great benefits, but
concerns about the associated environmental impacts are increasing. Noise
generated by air traffic has become one of the basic environmental problems and one
of the limiting factors of airport development. It is for this reason that ICAO has
defined a “Balanced Approach” to noise management in the vicinity of the airport,
which includes source noise reduction, land use planning and management,
operational noise reduction procedures and operational restrictions. This approach
recommends the introducing of noise reduction measures that should strive to a
combination of different solutions, which will enable for airports to meet increasingly
stringing international regulations and their further development. The development of
new aircraft technologies and its incorporation into advanced designs that are cleaner
and quieter is one of the key ways to mitigate the environmental impact of aviation.

Keywords: air traffic noise, noise indicators, noise management strategies, balanced
approach, airports.
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ORGANSKA HRANA U FUNKCIJI RAZVOJA RURALNOG TURIZMA
Jovan Bugarci¢

Univerzitet u Kragujevcu, Fakultet za hotelijerstvo i turizam u Vrnjackoj Banji,
Vojvodanska 5a, 36210 Virnjacka Banja

U prirodi svakog €oveka je da konzumira hranu koju mu je priroda dala u bliskom
okruZenju. Hrana proizvedena organskim putem, u manje zagadenim, ruralnim
sredinama predstavlja izuzetan potencijal razvoja razli€itih selektivnih oblika turizma a
posebno ruralnog turizma. Savremeni turisti koji imaju razvijenu svest o ekoloSkom
okruZenju sve manje Zele da konzumiraju hranu koja nije proizvedena na zdravstveno
bezbedan nacin. Upravo iz tog razloga unapredenje i omasovljenje proizvodnje
organske hrane predstavlja bitan ekonomski potencijal a samim tim i zagarantovanu
dobit kako u agrarnom tako i u turistickom sektoru.

Klju€ne re€i: organska hrana, ruralni turizam, zivotna sredina.

ORGANIC FOOD IN THE FUNCTION OF RURAL TOURISM
DEVELOPMENT

Jovan Bugarci¢

University of Kragujevac, Faculty of Hospitality and Tourism in Vrnjacka Banja,
Vojvodjanska 5a, 36210 Vrnjacka Banja

It is in the nature of every human being to consume the food that nature has given him
in his close environment. Organically produced food in less polluted rural areas
presents an extraordinary potential for the development of various selective forms of
tourism, especially rural tourism. Modern tourists who have developed awareness of
the environment are less and less eager to consume food that is not produced in a
health-safe manner. For this reason, the promotion and promotion of organic food
production represents an important economic potential and therefore a guaranteed
profit in both the agrarian and tourism sectors.

Keywords: Organic food, rural tourism, environment.
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ECONOMIC PRECONDITIONS FOR IMPORTING COWS OF
MONTBELIARDE AND JERSEY BREEDS TO THE REGIONS OF THE
CENTRAL FEDERAL DISTRICT OF RUSSIA

Inna Ventsova, Dr. Vladimir Safonov
Voronezh State Agrarian University named after Emperor Peter the Great

Studies were carried out at a number of farms in the Voronezh region owned by
Molvest agro-industrial holding. Cattle of Montbéliarde and Jersey breeds were the
object of research.

Due to implementation of strategic guidelines in dairy cattle breeding, dairy cattle is
being imported to the regions of the Central Federal District, including the Voronezh
Region. In this regard, Montbéliarde and Jersey breeds appear to be the most optimal
choice, as they are quite unpretentious in relation to climatic and feeding conditions.
Cows of these breeds are also distinguished for their productive longevity, significant
reproduction rates, high potential in milk productivity, sufficient rate of milk yield and
milk high quality indicators.

Analyzing business activities of the Molvest agricultural holding enterprises, we could
conclude that its companies occupy the third place in producing dairy products in
Russia. Currently, this holding is the largest Russian producer without participation of
foreign capital and having an estimated share in the federal market of about 2%.
Livestock population is about 25 thousand heads. And it should be mentioned that
productivity of the Jersey breed cows is 20.0 liters per day (fat content is more than 6%,
and protein content is 4-4.5%), and that of Montbéliarde breed is 28.0 per day (fat
content is more than 4.0%, and protein content is 3.5-4.0%). Such indicators are
making milk, as a product, the most promising item in terms of its production
profitability. In addition, high quality indicators of milk result in its use as the optimal raw
material for manufacturing cheese and bultter.

From our data, profit from selling milk amounted to 546.3 million rubles, and profitability
level was 17.6%.

Thus, it could be concluded that import of these breeds creates economically
advantageous preconditions for further improvement of the livestock industry in the
regions of the Central Federal District.

Keywords: economy, profitability, cattle, milk, livestock industry, Central Federal
District of Russia.
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ECONOMIC-GEOGRAPHICAL CHARACTERISTICS OF BEEKEEPING IN
THE RUSE REGION (BULGARIA)

Lyubomir Lyubenov, Atanas Atanasov, Ivailo Hristakov
University of Ruse "Angel Kanchev", 7017 Ruse, Bulgaria

Beekeeping and the production of bee products is a specific activity in which
heterogeneous factors interact. The main factors of competitiveness in beekeeping are
formed at the regional level, but they are realized on a supra-regional basis, which is
why a marketing strategy is needed to develop the potential and competitiveness of
beekeeping in the Rousse district, the starting point of which is the economic and
geographical characteristic of the area.

There is a discrepancy between the natural zoning of the Danube plain and the
administrative and territorial structure of the Ruse region. The hilly nature of the relief,
the relatively low altitude and the great biodiversity are the factors determining the
variety of beekeeping grazing in the region of Ruse in terms of quantity and quality. The
analysis revealed that it is more professionally oriented and managed by the national,
with more efficient territorial organization and development, and with a higher relative
share of organic beekeeping. These advantages determine its higher competitiveness.
Now the district of Ruse forms more than 10% of the national production of honey (over
1000 tons per year), respectively and in proportion to the economic effect of pollination -
over BGN 100 million / year. The district offers very good opportunities and optimal
conditions for the development of api-tourism, which will diversify the beekeeping farms
and provide them with more stable and higher incomes. It has significant production,
educational and innovative potential, a solid base for the formation of a regional
beekeeping cluster.

Keywords: geographic and regionalization, administrative structure, cluster.
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BIOPESTICIDI KAO EKOLOSKI PRISTUP KONTROLI STETNIH
ORGANIZAMA U ORGANSKOJ POLJOPRIVREDI

Svetlana Roljevi¢ Nikoli¢
Institut za ekonomiku poljoprivrede, Volgina 15, 11060 Beograd, Srbija

Organska poljoprivreda sve viSe dobija na znacaju, samim tim i pitanja i problemi koiji je
prate. Jedno od kljuénih pitanja organske proizvodnje jeste kako saluvati i povecati
prinose u uslovima ekspanzije bolesti, Stetocina i korova ekstremno otpornih na bioti¢ke
i abiotike faktore. Organska proizvodnja hrane i bioloSka kontrola Stetnih organizama
predstavljaju dve veoma pespektivhe oblasti istraZivanja u poljoprivrednoj proizvodniji.
Imaju isti konceptualni okvir, pocivaju na ekoloSkim osnovama i raznolikosti
biodiverziteta i ¢&ine osnovu odrzive poljoprivrede. PovrSine pod organskom
proizvodnjom zahvataju svega 1,5 % globalnih poljoprivrednih povrSina, dok bioloski
preparati ¢ine samo oko 5% globalnog trzista pesticida, Sto ¢e reéi da postoji ogroman
potencijal za razvoj obe oblasti u buduénosti. Cilj rada je da ukaze na kompatibilnost i
znaCaj primene bioloskih mera borbe u sistemu organske poljoprivrede, radi povecanja
sigurnosti i obima proizvodnje.

Kljuéne re€i: organska poljoprivreda, biolodka kontrola, zastita Zivotne sredine.

BIOPESTICIDES AS ECOFRIENDLY APPROACH FOR PEST CONTROL IN
ORGANIC FARMING

Svetlana Roljevi¢ Nikoli¢
Institute of Agricultural Economics, Volgina Street 15, 11060 Belgrade, Serbia

Organic agriculture becomes more and more significant, and therefore the
accompanying problems and issues. One of the key issues of the organic production is
how to protect and increase yields in conditions of diseases, pests and weeds
expansion, extremely resistant to biotic and abiotic factors. The organic food production
and biological control of harmful organisms represent two very perspective research
fields in agricultural production. They have the same conceptual frame, basis on
ecological grounds and variety of biodiversity and make a base of sustainable
agriculture. Total areas under the organic production were 1.5% of global agricultural
areas, while biological preparations made only around 5% of pesticides global market,
which further shown great potential for development of both these areas in the future.
This paper's goal is to point out to compatibility and significance of biological measures
protection application in the organic agriculture system, in order to increase safety and
size of production.

Keywords: organic agriculture, biological control, environmental protection.
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REZIDUI PESTICIDA U ORGANSKOM MLEKU

Aleksandra Tasi¢!, Ksenija NesSi¢!, NebojSa Vukovi¢?

1Nauéni institut za veterinarstvo Srbije, Auto put br. 3, 11000 Beograd, Srbija
2Gradski zavod za javno zdravlje, Bulevar despota Stefana 52a, 11000 Beograd, Srbija

S porastom trziSta organske hrane, prevare u vezi kvaliteta organske hrane postale su
problem za potroSaCe, proizvodaCe i trziSte. Savremena proizvodnja prehrambenih
proizvoda je gotovo u potpunosti zavisna od upotrebe pesticida. Na trZiStu postoji oko hiljadu
razliCitih pesticida koji imaju razliCite primene. Medutim, u proizvodnji organske hrana
postoje stroge smernice Sta se moze Koristiti tokom poljoprivrednog procesa i nije
dozvoljena primena sintetickih pesticida. Organska hrana sve viSe privlaci potroSace, jer se
smatra zdravijom od hrane proizvedene konvencionalnom poljopriviedom i odrZivom za
zivotnu sredinu. Ovaj rad daje pregled kvaliteta proizvodnje organskog mleka u smislu
prisustva ostataka pesticida. Metoda za odredivanje koli€ine pesticida u tragovima razvijena
je ekstrakcijom na ¢&vrstoj fazi i gasnom hromatografijom-masenom spektrometrijom.
Rezultati su pokazali da su proizvodi organskog mleka u skladu sa relevantnim
zakonodavstvom i da ne sadrze ostatke pesticida koji se mogu detektovati. Samo u jednom
uzorku nivo ostataka heptahlor epoksida i imazalila je bio iznad maksimalne dozvoljene
granice. Rezultati ovog rada pokazuju potrebu za uspostavljanjem programa pracenja
rezidua pesticida za analizu mleka za ljudsku upotrebu radi poboljSanja sigurnosti hrane i
smanjenja rizika od izlaganja potroSaca.

Kljuéne reci: organsko mleko, organska proizvodnja, ekstrakcija, rezidui pesticida

PESTICIDE RESIDUES IN ORGANIC MILK

Aleksandra Tasi¢!, Ksenija NeSi¢!, Neboj$Sa Vukovi¢?

1Scientific Institute of Veterinary Medicine of Serbia, Auto put 3, 11000 Belgrade, Serbia
2City Institute for Public Health, Bulevar despota Stefana 52a, 11000 Belgrade, Serbia

With the organic food market on the rise, organic food fraud has become an issue to
consumers, producers and the market. Modern food production almost entirely dependents
on the use of pesticides. There are about a thousand different pesticides on the market that
have different applications. Organic food however has strict guidelines on what can be used
during the farming process and no synthetic pesticides are allowed to be applied in organic
production. Organic food is increasingly attracting the interest of consumers, as it is
perceived to be healthier than food produced by conventional agriculture, and to be more
sustainable for the environment. This paper provides a review on the quality of organic milk
produce in terms of the presence of pesticide residues. A method for the determination of
trace amounts of the pesticides was developed using solid-phase extraction and gas
chromatography-mass spectrometry. The results showed that the organic milk products
were in conformity with the relevant legislation and did not contain detectable pesticide
residues. Only in one sample the residue level of heptachlor epoxide and imazalil were
above the Maximum Residue Limit. The results of this paper demonstrate the need to
establish pesticide residue monitoring programs for milk analysis for human consumption to
improve food safety and decrease exposure risks to consumers.

Keywords: organic milk, organic production, extraction, pesticide residues
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CABPEMEHE KNAHULIE - YCIOB 3A XUTMJEHCKWU UCIMTPABHO MECO
KO3A

ap cum CHexxaHa MeaHosuh, gp cumn. Viean Masnosuh, ap cum Kcennja Hewwnh

HayyHu uHcmumym 3a eemepuHapcmeo Cpbuje, beoepad, Cpbuja

Y Cpbujn ce kosje Meco, a Hapo4YnTO MeCO japaau, CBe BuLle KOH3ymumpa 3060r kapak-
TEPUCTUYHOT YKyCa U MNOXEerbHOI XeMUjCKOr cacTaga.

Kosje meco nma oTnpunvke UCTY XpaHibMBY BPeOHOCT Kao u oBuuvje (brnivke peyveHo
GenaHyeBMHa BULLE, @ MACTM Make y OdHOCY Ha oBuYMje Meco). [lojeamHn aytopu
cmartpajy ga ce 360r mornekynapHe CTPYKType Ko3je Meco NnakLie Bapw.

3060r H1CKe 3aCTynrbEHOCTU 3acuheHnx MacHUX KMCenuHa n xornecteporna, kosje Meco
Yy UCXpaHu rbyan, npema nojeavHuMm aytopuma je 3gpasuja antepHaTvea y nopehemy
ca gpyrum BpcTama upseHor Meca. [NonuHesacuheHe MacHe kucenuHe npeosnanyjy y
Mecy ko3a, a ucxpaHa borata ca HesacMNeHVM MacHMM KUCenuHama je y Kopenaumju
ca CMak-eHMM pU3MKOM O MOXOAHOT yaapa U kopoHapHum 6onectuma. Mope Tora, y
MecCy Ko3a 3acTynSbeHe Cy eceHuujanHe aMmuHO KUCENuHe Kao LUTO Cy MNU3UH, TPEOHUH
N TpynTodOaH.

Be3 o63unpa Ha HYTPUTMBHY BPEOHOCT, OHO je Mnak mame LieHeHo 360r cneunduyHor
Mupuca 1 ykyca koju ce ocehajy, TMM BuLLIE YKOMUKO je XMUBOTUHa CTapuja.

"ajetbe kO3a 1 KOH3yMaLUMja Meca 1 nopen HaBedeHor KBanuTaTUBHOI cacTasa, YCIlioB-
TbEHMN CY N penurnjom, Tpagmuujom n obnyajyma anu n TPXKULWTEM U HaBMKama noTpo-
wayva.

XUrnjeHck1 ncnpaeHO Meco ko3a ce gobuja knamwem Kosa y 06jekTnma y kojuma ce, y3
yBakaBatbe Havena xurvjeHe n TexHororvje n nog BeTepuMHapPCKO-CaHUTapHOM KOHT-
pOrMoM, KOIby XMUBOTUHE M Mpon3Boan meco. CaBpeMeHe KrnaHuue y KojuMa ce Korby
ko3e mMopajy 6uTn usrpaheHe, ypehieHe n onpemrbeHe Tako Aa je y huma moryhe npa-
BMITHO M3BOfer-e TEXHOOLLKMX onepauuja y ToKy npoLeca knawa u obpage Tpynoea,
OLpXaBake NUYHE XUrnjeHe pagHuka, crnpoBohere CBUX BETEPUHapPCKO-CaHUTapHUX
Mepa u obaBrbake BETEPUHAPCKOT NPErnena XXMBoTHHba Npe Knakwa, Meca 1 opraHa, a
CBe Yy Uurby Jobujara XUrMjeHCKU NCNpaBHOT 1 KBANUTETHOT Meca.

MocTynak knawa v knaHu4He obpage Tpyna GuTHO Mory yTuuaTtu Ha 3gpaBCTBEHY WCH-
paBHOCT Meca 1 npom3soda o4 meca. lNopepg Tora, (He)XymaHo NocTynake ca XMUBOTU-
Hama npe Krnawa yTuye Ha n3asuBare CTpeca a caMmum TUM YyTUYE U Ha KBanuteT me-
ca. Y nornegy ocurypaBsaha 30paBCTBEHE UCMPABHOCTU MeCa, a U XyMaHor nocTynawa
Ca X1BOTMHAMa, BEJNINKO 3HAYEHE UMajy N XUTMJEHCKO-TEXHWUYKN YCINOBW Y KraHuuama,
OOHOCHO ypehetre objekTa, OKONMHe, NPUNasHUX nyTesa, NCTOBapPHUX pamnu, CTOYHUX
Aenoa, npocTtopa 3a npusohene knawy, NpocTopa 3a OMaMibMBahe, UCKpBapeHe U
KnaHW4Hy obpagy, Kao n onpema koja ce kopuctu y objekTy (MMpaBunHuk o ycrnosuma
Koje Mopajy Aa ucnywasajy 06jekTu 3a Knake XMBoTuhsa, 0bpany, npepagy 1 yckna-
OuTere Npoussoaa XusoTuksckor nopekna "Cn. nuct COPJ", 6p. 53/89).

Krby4He peum: mMeco, ko3e, knabe, CaBpeMeHe KraHuLe, XUrnjeHcka NCrpaBHOCT.

Pag je peanunsoBaH y okBupy npojekta BT 31053 koju dwmHaHcupa MuHucTapcTeo
npocBeTe,HayKe 1 TEXHOMOLKOr pa3Boja Penybnuke Cpbuje
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CONTEMPORARY SLAUGHTERHOUSES - A REQUIREMENT FOR THE
HYGIENE CORRECT MEAT OF GOAT

dr sci Snezana Ivanovic, dr sci Ivan Pavlovic, dr sci Ksenija NeSi¢
Scientific Veterinary Institute of Serbia, Belgrade, Serbia

In Serbia, goat meat, and especially goat meat, is increasingly consumed because of its
characteristic taste and desirable chemical composition.

Goat meat has about the same nutritional value as mutton (more protein is higher and
fat is less in fat than mutton). Some authors believe that the molecular structure of goat
meat is easier to digest.

Due to the low content of saturated fatty acids and cholesterol, goat meat is a healthier
alternative, according to some authors, compared to other types of red meat.
Polyunsaturated fatty acids are prevalent in goat meat, and a diet rich in unsaturated
fatty acids is correlated with a reduced risk of stroke and coronary disease. In addition,
essential amino acids such as lysine, threonine and tryptophan are represented in goat
meat.

Regardless of its nutritional value, it is still less appreciated for its specific smell and
taste, especially if the animal is older.

The breeding of goats and the consumption of meat, in addition to the above qualitative
composition, are conditioned by religion, tradition and customs, but also by the market
and habits of consumers.

Hygienically sound goat meat is obtained by slaughtering goats in establishments
where, with due regard for the principles of hygiene and technology and under
veterinary-sanitary control, animals are slaughtered and produced. Modern
slaughterhouses in which goats are slaughtered must be built, arranged and equipped
so that they can properly perform technological operations during the slaughtering and
processing of carcasses, maintain personal hygiene of workers, carry out all veterinary
and sanitary measures and carry out veterinary inspection of animals before slaughter ,
meat and organs, all with the aim of obtaining hygienically correct and quality meat.

The slaughtering and slaughtering operations of carcasses can significantly affect the
health of meat and meat products. In addition, the (un) humane treatment of animals
prior to slaughtering has the effect of causing stress and thus affecting meat quality. In
terms of ensuring the health of meat, as well as the humane treatment of animals,
hygienic and technical conditions in slaughterhouses are of great importance, that is,
the arrangement of the facility, the environment, access roads, unloading ramps,
livestock depots, places for slaughter, stunning, bleeding and slaughterhouse
processing as well as equipment used in the establishment (Rulebook on the conditions
to be fulfilled by facilities for slaughtering animals, processing, processing and storage
of products of animal origin "Official Gazette of the SFRY", No. 53/89).

Keywords: meat, goats, slaughter, modern slaughterhouses, hygienic safety

The work was implemented within the project BT 31053 funded by the Ministry of
Education, Science and Technological Development of the Republic of Serbia
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INSEKTI KAO ODRZIVI IZVOR PROTEINA U HRANI | HRANI ZA ZIVOTINJE
Ksenija Nesi¢, Aleksandra Tasi¢, lvan Pavlovic¢
Naucni institut za veterinarstvo Srbije, Autoput 3, 11070 Beograd

Predvida se da ¢e se svetska populacija zna€ajno povecati tokom narednih decenija,
tako da ¢e do 2050. godine na planeti Ziveti devet milijardi ljudi. OgraniCena
raspolozivost prirodnih resursa, stalne klimatske promene, hrana - hrana za Zivotinje -
gorivo konkurencija, stalna nestabilnost u sukobljenim regionima i ekonomska
usporavanja u mirnijim delovima sveta okolnosti su koje doprinose pogor3anju pitanja
sigurnosti hrane. Obezbedivanje hrane i vode za sve, uz postizanje odrZivog ruralnog
razvoja, zavisi od odgovornog upravljanja prirodnim resursima, a samim tim i od
potpuno odrzivog poljoprivrednog sistema, $to zahteva dobro osmisljene strategije.
Ispitivanjem razliCitih reSenja insekti kao nova hrana i hrana za Zivotinje postaju Siroko
prihvaceni i stavljeni u fokus razli€itih interesnih grupa, kao odgovor na rastuc¢e potrebe
za proteinskim izvorima za Zivotinje i ljude.

Insekti su uobi¢ajena hrana mnogih vodozemaca, gmizavaca, ptica i sisara, zbog ¢ega
su njihove uloge u lancima hrane nezamenljive. Oni takode €ine deo tradicionalne
ishrane najmanje 2 milijarde ljudi, a viSe od 1900 vrsta se pominje u tom kontekstu. U
Evropi se ovo pitanje sve viSe aktuelizuje. Evropska komisija je 2017. godine usvojila
Uredbu EU br. 2017/893 kojom se omogucuje uzgoj sedam vrsta insekata i koriSéenje
u ishrani akvakulture. Ovaj spisak obuhvata: crnu vojni¢ku muvu (Hermetia illucens),
obiénu domaéu muvu (Musca domestica), velikog brasnara (Tenebrio molitor), manjeg
brasnara (Alphitobius diaperinus), domaceg kuénog cvrcka (Acheta domesticus),
tropskog kuénog cvrcka (Grillodes sigillatus) i poljskog cvrékg (Grillus assimilis). PoCev
od 2018. godine, na snagu je stupila Uredba (EU) br. 2015/2283 kojom su utvrdene
odredbe za odobravanje nove hrane u Evropi, gde su insekti prvi put izri¢ito pomenuti.
Zbog visokog sadrzaja proteina, dobro izbalansiranog sastava aminokiselina i ostalih
hranljivih materija koje sadrZe, insekti se smatraju vrednim sastojcima hrane za
Zivotinje i atraktivnom alternativom tradicionalnim namirnicama Zivotinjskog porekla za
ljudsku ishranu, kao 8to su mleko, meso, riba i jaja. Generalno, primena insekata u
hrani i hrani za Zivotinje povoljnija je po Zivotnu sredinu od tradicionalnih izvora
otpad) i emituju manje gasova sa efektom staklene baste i manje amonijaka od goveda
ili svinja. Takode im je potrebno znatno manje zemljista i vode u odnosu na domace
zivotinje. Kljuéni faktor uspesnog usvajanja insekata kao izvora proteina u hrani je
prihvatanje od strane potroSaca, Sto je odredeno raznolikoS¢u liénih stavova i
interesovanja. Pozitivnu odluku takode treba da obezbedi reSavanje nekih otvorenih
pitanja: temeljna procena rizika, regulatorni aspekti, ispravno deklarisanje i
odgovarajuca laboratorijska kontrola.

Klju€ne re€i: ishrana Zivotinja i ljudi, svetsko snabdevanje proteinima.
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INSECTS AS SUSTAINABLE FOOD AND FEED PROTEIN SOURCE
Ksenija Nesic, Aleksandra Tasic, lvan Pavlovic
Institute of Veterinary Medicine of Serbia, Autoput 3, 11070 Belgrade

The world population is projected to increase considerably over the coming decades, so
there will be nine billion people by 2050. Limited availability of natural resources,
ongoing climatic changes, food-feed-fuel competition, persistent instability in conflict-
ridden regions and economic slowdowns in more peaceful countries all worsened the
food security. Ensuring adequate food and water for all, while achieving sustainable
rural development, depends on responsible management of natural resources, and
therefore on a fully sustainable agriculture system. Such situation requires well
designed strategies. By searching for different possible solutions, insects as novel feed
and foodstuffs have become widely accepted and centered in the focus of different
stakeholders, as the answer to the growing demands for the production of protein
sources for animals and humans.

Insects are commonly eaten by many amphibians, reptiles, birds and mammals,
making their roles in food chains irreplaceable. They also form part of the traditional
diets of at least 2 billion people and more than 1 900 species have reportedly been
used as food. In Europe, this issue is more actualized. In 2017 the European
Commission adopted the EU Regulation No. 2017/893 allowing seven species to be
reared and used in feeding aquaculture. This closed list of authorized insects included:
black soldier fly (Hermetia illucens), common housefly (Musca domestica), yellow
mealworm (Tenebrio molitor), lesser mealworm (Alphitobius diaperinus), house cricket
(Acheta domesticus), banded cricket (Gryllodes sigillatus) and field cricket (Gryllus
assimilis). Starting in 2018, Regulation (EU) No. 2015/2283 entered into force, laying
down provisions for the approval of novel foods in Europe, where insects were explicitly
mentioned for the first time.

Due to the high protein content, well balanced amino acid composition and the other
nutrients they contain, insects are considered as valuable sources for animal feed and
an attractive alternative to traditional foods of animal origin, such as milk, meat, fish and
eggs in human nutrition. In general, the application of insects for food and feed
purposes is environmentally more beneficial than traditional sources of proteins. They
can be reared on organic side-streams (including human and animal waste) and are
reported to emit fewer greenhouse gases and less ammonia than cattle or pigs. They
also require significantly less land and water than cattle rearing. The key factor to the
successful adoption of insects as a source of protein for feed and food is consumer
acceptance, which is determined by a diversity of personal attitudes and interests. The
positive decision should also be supported by the resolution of some outstanding
issues: thorough risk assessment, regulatory aspects, correct labeling and suitable
laboratory control.

Keywords: animal and human nutrition, world protein supply.
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TURIZAM SRBIJE U USLOVIMA EPIDEMIJE: PARKOVI PRIRODE |
NACIONALNI PARKOVI KAO POTENCIJALNE DESTINACIJE

Pavle Brzakovi¢, Ivana LeSevié, Pavle Radanov
Fakultet za primenjeni menadzment, ekonomiju i finansije, Jevrejska 24/1, Beograd

Prva polovina 2020. godine donela je pandemiju virusa Covid-19, &to je rezultiralo
ekonomskim i privrednim promenama na svetskom nivou. Svakako da je naveci potres
obuhvatio ljjudske Zivote, buduéi da su brojevi zaraZenih porazavajuéi, a preminulih jos
viSe. Dodatnu nesigurnost upravo izazivaju ekonomska nestabilnost i uruSena privreda.
Ocekivano je da ¢e se u takvim uslovima turizam naci na mozda i najveéem udaru
krize, kada govorimo o privredi. U situaciji kada se Cove€anstvo bori za opstanak,
putovanja definitivno nisu prioritet. Upravo zbog toga je sprovedeno istrazivanje koje se
tiCe turistiCkih uslova u doba epidemije u Republici Srbiji. Istazivanje je obavljeno na
uzorku od 100 ispitanika iz razli¢itih gradova Srbije, telefonskim putem, pri ¢emu je
koriS¢ena kombinovana anketa (5 pitanja sa ponudenim odgovorima i 5 deskriptivnih
pitanja). Valjalo je najpre utvrditi kakvi su stavovi gradana Srbije povodom odmora u
ovako oteZanim uslovima i da li uopSte razmatraju putovanje u inostranstvo. Opcija
putovanja po Srbiji hametnuta je dobrim podsticajnim merama Republike Srbije, koje
uklju€uju vaucere za placanje smestaja na razli¢itim destinacijama u zemlji. Ovakava
mera ojaCavanja domaceg turizma jeste dobra, ali, kako se ispostavlja se iz
istraZivanja, nije dovoljna. Svest o ogromnom turistiCkom potencijalu nade zemlje jo$
uvek nije na zavidnom nivou i ono 5to se namecée kao opcija domacim turistima —
parkovi prirode i naiconalni parkovi — jo§ uvek su dobrim delom neprilagodeni
turistiCkim zahtevima 21. veka. Ovo istrazivanje ima cilj da pokaze kakvi se to problemi
javljaju i koje su to slabe tacke na kojima valja raditi kako bi se turizam Srbije, koja ima
ogroman potencijal, ojacao.

Kljuéne re€i: Covid-19, turizam, parkovi prirode, turisti¢ki potencijal
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SERBIAN TOURISM IN THE CONDITIONS OF THE EPIDEMIC: NATURE
PARKS AND NATIONAL PARKS AS POTENTIAL DESTINATIONS

Pavle Brzakovi¢, lvana LeSevié, Pavle Radanov
Faculty of Applied Management, Economics and Finance, Jevrejska 24/1, Belgrade

The first half of the year 2020 brought a pandemic of the Covid-19 virus, which resulted
in economic changes at the global level. Certainly, the biggest changes affected
people's lives, since the numbers of those infected are devastating, and the number of
deaths is even higher. Additional uncertainty is caused by economic instability. It is
expected that in such conditions tourism will find itself in perhaps the biggest crisis.
When humanity is struggling to survive, travelling is definitely not a priority. That is
exactly why this research observes tourist conditions during the epidemic in the
Republic of Serbia. The survey was conducted on a sample of 100 respondents from
different cities in Serbia, by telephone, using a combined survey (5 questions with
offered answers and 5 descriptive questions). It was first necessary to determine the
attitudes of the citizens of Serbia regarding vacations in such difficult conditions and
whether they are considering traveling abroad at all. The option of traveling in Serbia is
imposed by good incentive measures of the Republic of Serbia, which include vouchers
for payment of accommodation at various destinations in the country. This measure of
strengthening domestic tourism is important, but it will turn out from the research, it is
not enough. Awareness of the huge tourist potential of our country is still not at a high
level and what is imposed as an option to domestic tourists - nature parks and national
parks - are still largely unsatisfactory for the tourist requirements of the 21st century.
However, this kind of research aims to show what problems arise and what are the
weak points that need to be worked on in order to strengthen the tourism of Serbia,
which has a huge potential.

Keywords: Covid-19, tourism, nature parks, tourist potential.
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ZELENA EKONOMIJA | EKOTURIZAM

Ana Duki¢!, Dejan T. Rizni¢?, Nemanja Filipovi¢!

LVisoka Skola strukovnih studija Arandelovac
2Univerzitet u Beogradu, Tehnicki fakultet u Boru

Apstrakt: Koncept zelene ekonomije je relativno novi koncept koji je uveden s ciliem da
se prevazidu nedostaci prethodnih modela razvoja, pre svega, zapostavljanje pitanja
zastite Zivotne sredine. OdrzZivi razvoj tezi uspostavljanju ravnoteze izmedu razli€itih
dimenzija razvoja: ekonomske, ekoloSke i socijalne. Turizam je jedan od najvaznijih
pokretaCa razvoja svetske privrede pa se pred njega postavlja zadatak uspostavljanja
odrZivog i odgovornog razvoja u cilju o€uvanja svih bitnih vrednosti okruZenja. Ubrzan
razvoj ekoturizma u svetu podrazumeva i novo ponaSanje ucesnika u turistiCkim
kretanjima uz duhovno obogacenje li¢nosti, i svrsishodan odnos prema prirodnim i
antropogenim turistickim vrednostima. Suprastruktura u ekoturizmu se rapidno razvija u
skladu sa savremenim trendovima i nudi turistima, Sirom sveta, razliite vidove
ekoloskh turistickih proizvoda. Usvajanje koncepta zelene ekonomije i upravljanje
ekoturizmom, uz kori§éenje iskustava drugih zemalja, moze doprineti odgovaraju¢em
pozicioniranju Srbije kao ekoturistitke destinacije na medunarodnom turisti¢kom trZistu.

Klju€ne reci: zelena ekonomija, ekoturizam, turistiCki razvoj, ekoturisticka destinacija.

GREEN ECONOMY AND ECOTOURISM

Ana Duki¢!, Dejan T. Rizni¢?, Nemanja Filipovic?

1College of Vocational Studies, Arandjelovac
2University of Belgrade, Technical Faculty in Bor

The concept of green economy is a relatively new concept that has been introduced in
order to overcome the shortcomings of previous models of development, above all,
neglect of environmental issues. Sustainable development seeks to establish a balance
between the various dimensions of development: economic, environmental and social.
Tourism is one of the most important drivers of the world economy, however, it has to
manage the task of establishing a sustainable and responsible development in order to
preserve all the important values of the environment. The rapid development of
ecotourism in the world means a new behavior of the participants in the tourism
developments through spiritual enrichment of personality, with a meaningful relationship
to the natural and anthropogenic tourist values. Suprastructures in ecotourism is rapidly
evolving in line with modern trends and offers tourists all over the world, various forms
of eco-tourism products. The adoption of the concept of green economy and
management of ecotourism, using the experience of other countries, can contribute to
the proper positioning of Serbia as ecotourism destinations in the international tourism
market.

Keywords: green economy, ecotourism, tourism development, ecotourism destination.
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EKO TURIZAM KAO RAZVOJNA gANvSA SEVERA KOSOVA | METOHIJE
SA AKCENTOM NA OPSTINU ZUBIN POTOK

Krsto Jaksi¢, Aleksandar Perovi¢
Ekonomski Fakultet Univerzitet u Pristini - Kosovska Mitrovica

Problem drustvenog, socijalnog, politickog i privrednog razvoja opstina na podrudju
severa Kosova i Metohije traje dugi niz godina, posebno posle ratnih dejstava i NATO
bombardovanja 1999. godine. Usled drustvene devastacije, razorenih ekonomskih i
infrstrukturnin objekata, nedostatka u vodosnabdevanju i napajanja elektricnom
energijom, nastaje veliki problem u Zivotu stanovnidtva a posebno u obnovi i pokretanju
privrednih aktivnosti. Takode, politicka kriza i slaba vladavina prava, kriminal i korupcija
na visokom nivou, dugoro¢no negativno uti€u na pokretanje privredne aktivnosti, jer u
pomenutim okolnostima mala je ili skoro nikakva verovatno¢a dolaska stranih direktnih
investitora. Osim sporadi¢nih preduzetniCkih poduhvata lokalnih preduzetnika pre
svega u trgovinskim i ugostiteljskim delatnostima drugih razvojnih poduhvata gotovo i
da nema. Kao jedno od reSenja u podsticanju ekonomske aktivnosti i zapoS$ljavanja
lokalnog stanovniStva je u kori§éenju prirodnih resursa koje se nalaze na podrucju
pomenutih opstina. Visok potencijal za razvoj turizma, pre svega, eko turizma ima
opstina Zubin Potok na kojoj se nalazi vestacko jezero Gazivode kao i planina Mokra
Gora diji je najveci vrh 1740 metara nadmorske visine koju je jo§ nas Euveni nau¢nik
Jovan Cuviji¢ proglasio za Balkansku lepoticu. Specifi€nost i prednost ove opstine je Sto
sa na ovako malom prostoru nalaze ovakvi prirodni potencijali koji mogu da se iskoriste
za razvoj ekoturizma.

Danas postoji opSta saglasnost oko toga da ekoturizam predstavlja najbolji na¢in za
pomoc¢ lokalnom stanovniStvu. Ekoturizam predstavlja idealnu komponentu strategije
odrzivog razvoja, gde prirodni resursi mogu biti iskoriS¢eni kao turisticke atrakcije, bez
nanoSenja Stete turistickim podrucjima. Takode i program UN za zivotnu sredinu
,odrzivi turizam® podrazumeva razvoj ove delatnosti uvazavaju¢i i zadovoljavajuci
potrebe turista kao nosioca traznje, i turistickih oblasti kao nosioca ponude, ali
uvazavajuéi ekoloSke, drustvene i ekonomske ciljeve kako bi se koristili i u buducnosti.
Prema tome, koncept odrzivog razvoja treba da bude klju¢na determinanta prilikom
planiranja i organizacije turistickih delatnosti kako bi se istovremeno ostvarili
ekonomski i drustveni ciljevi ali i zastitile kulturne vrednosti, socijalni integritet, ekoloSki
procesi i biolodki diverzitet. Uz poStovanje principa odrZivog razvoja glavni cilj
ekoturizma na podru¢ju opstine Zubin Potok je da se turistima omoguci uzivanje u
prirodnim resursima, sticanje znanja o prirodnim, istorijskim i kulturnim znamenitostima
ovog podrugja uz istovremeno podsticanje ekonomskog razvoja kroz ukljucivanje
lokalne zajednice.

U radu ¢ée biti predstavljeni prirodni resursi opstina na Severu Kosova pre svega,
opstine Zubin Potok, analiza dostupnih sadrzaja i moguénosti razvoja ekoturizma, a
bice dati i predlozi za poboljSanje postojecih i kreiranje novih sadrzaja u cilju
ekonomske dobrobiti za lokalno stanovnistvo, uz primenu principa odrzivog razvoja.

Klju€ne re€i: ekoturizam, odrzivi razvoj, lokalni razvoj, Zubin Potok.
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ECO TOURISM AS A DEVELOPMENT CHANCE OF THE NORTH OF
KOSOVO AND METOHIJA WITH AN ACCENT ON THE MUNICIPALITY OF
ZUBIN POTOK

Krsto JaksSié, Aleksandar Perovi¢

Faculty of Economics, University of Prishtina - Kosovska Mitrovica

The problem of social, political and economic development of municipalities in the
northern of Kosovo and Metohija, has been going on for many years, especially after
the 1999 war and military attacks by NATO intervention. Due to social devastation,
destroyed economic and infrastructure facilities, lack of water and electric supplies, a
major problem arises in the life of population with special focus on renewal and initiation
of economic activities. Also, the political crisis, weak rule of law, crime and corruption
on high level, in long-term aspect adversely affect the start-up of economic activities,
because, in the mentioned of circumstances there is a little or none of likelihood for
coming of direct foreign investments. Apart from sporadic entrepreneurial ventures
primarily in trade and catering activities, other developmental ventures almost none. As
one of the solutions, in stimulating process of economic activity and employment of
local population is to use natural resources located in the mentioned municipalities.
High potential for development of tourism, primarily in eco-tourism has municipality of
Zubin Potok, where is located artificial lake Gazivode as well as mountain of Mokra
Gora with the highest peak of 1740 meters above sea level, declared as a Balkan
beauty by our famous scientist Jovan Cvijic. The specificity and advantage of this
municipality is that in such a small area they have such natural potentials that can be
used for the development of eco-tourism.

Today, there is a general acceptance that eco-tourism represents the best way to
develop local population. Eco-tourism is an ideal component of strategy for sustainable
development, where natural resources can be used as tourist attractions, without
causing damage to tourist areas. Also, UN program for environment “Sustainable
tourism” implies development of such activity while respecting and meeting the needs
of tourists as demand holders, and touristic areas as supply holders, but also
respecting ecological, social and economic aims in order to use them for future.
Therefore, concept of sustainable development should be a key determinant during in
the pursuit of tourism activities in order to achieve both economic and social goals while
protecting cultural values, social integrity, key ecological processes and biological
diversity. Respecting the principles of sustainable development, the main aim of eco-
tourism in Zubin Potok municipality is opportunity that tourist can gain the knowledge
about natural, historical and cultural attraction of this area, as well as to stimulate
economic development through involvement of local society.

By this paper, will be presented available natural resources of municipalities in northern
Kosovo, especially resources of Zubin Potok municipality in regards to development
process of eco-tourism as well as suggestion for improving existing and creating new
content with the aim of economic well-being for the local population, but also applying
the principle of sustainable development.

Keywords: ecotourism, sustainable development, local development, Zubin Potok.
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RURALNI TURIZAM U FUNKCIJI ZELENE EKONOMIJE
Dejan Rizni¢!, Nemanja Filipovi¢?, Uro$ Milinci¢?
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Ciljevi u planiranju zelene ekonomije u Srbiji moraju biti fokusirani na ekonomski rast i
razvoj uz poStovanje ekoloskih kriterijuma i kapaciteta lokalne sredine, poboljSanje
kvaliteta Zivljenja i za$titu ekoloSkih resursa. Ekonomski procesi odrzivog razvoja
odnose se na ujednaceni razvoj po svim ekonomskim, socijalnim, kulturnim, pravnim,
politikim, ali i ekoloSkim pitanjima. Ako se nastavi dosadasnji trend neefikasnosti
proizvodnih faktora i neefikasno koriS¢enje prirodnih resursa u buducnosti se mogu
ocekivati ekoloSki nepovoljni uticaji, pa i stvaranje uslova za katastrofalne pojave. U
ovom radu analizira se mogucénost stvaranja integrisane ponude u selima sa ruralnim
turizmom i uticajem na privredni razvoj i spreCavanje katastrofalnih pojava. U radu ¢e
biti date i preporuke za unapredenje ekonomskog ambijenta u Republici Srbiji kroz
odrzivi razvoj sela i razvoj ruralnog turizma na principima odrzivosti.

Zelena ekonomija sela u osnovi zavisi od prakticne primene kombinacije koncepta
multifunkcionalne poljoprivrede i razvoja drugih ekonomskih aktivnosti u skladu sa
raspolozivim prirodnim i ljudskim resursima, u cilju sveukupnog poboljSanja uslova
Zivota, kao i socioekonomskog poloZaja sela i seoskih zajednica. Poslednjih godina i u
Srbiji raste svest o neophodnosti da se i poljoprivreda, kao sektor, i ruralne oblasti, kao
specifiéni prostor na kome se ona odvija moraju tretirati integralno, sa svim
komponentama koje ga ¢ine. (Pordevi¢, S., et all., 2012)

Republika Srbija je bogata resursima za razvoj ruralnog turizma na principima zelene
ekonomije. Ruralna podrucja poseduju visokokvalitetne prirodne resurse, bogato
kulturno i istorijsko naslede, tradiciju i sve elemente koji su neophodni za stvaranje
integrisane ponude u selima. Medutim, razvoj ruralnog turizma je prilicno
neorganizovan i karakteriSe ga nedostatak podrske javnog sektora u pravnom,
finansijskom i institucionalnom smislu. TrZiste ruralnog turizma se neprekidno menja,
boravci turista postaju sve kradi, poveCava se svest i odgovornost za sopstveno
zdravlje, zahtevi za aktivnim odmorom, a povecéava se i svest o standardima kvaliteta,
pa i sa ciliem zastite Zivotne sredine od katastrofalnih pojava.

Klju€ne re€i: zelena ekonomija, ruralni turizam, odrZivi razvoj.
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The goals in planning green economy in Serbia must pay attention to economic growth
and development, with respect to ecological criteria and capacities of local
environment, improving the quality of life and protection of natural resources.
Economical processes of sustainable development of the rural tourism, relate to the
tendency toward balanced development in economic, social, cultural, legal, political and
environmental issues. If the current trend of inefficiency of production factors and
inefficient utilization of natural resources continues, ecologically unfavorable effects can
be expected, as well as emergence of catastrophic phenomena. This paper analyzes
the possibility of creating an integrated offer of villages with rural tourism with their
influence on economic development and also related to the environment, with
prevention of emergence of catastrophic phenomena. This paper also contains
recommendations for improvement of economic environment in the Republic of Serbia
trough sustainable development of villages and rural tourism in them.

Green economy of the village basically depends on the practical application of the
combination of the concept of multifunctional agriculture and the development of other
economic activities in accordance with the available natural and human resources, the
overall improvement of the living conditions, as well as the socioeconomic position of
villages and rural communities. In recent years in Serbia, there is a growing awareness
about the necessity that the agriculture, as a sector, and rural communities, as a
specific space on which it is taking place, must be treated integrally within all the
components that make them as a whole. (Pordevi¢, S., et all., 2012)

The Republic of Serbia has plenty of resources for development of rural tourism on
principles of green economy. Rural communities have high quality natural resources,
rich cultural and historical heritage, traditions, events, and all the elements that are
essential for the creation of an integrated offer in the villages. However, the
development of rural tourism is quite disorganized and characterized by lack of support
from the public sector in the legal, financial and institutional sense. The rural tourism
market is constantly changing, tourist stays are becoming shorter, their conscience and
responsibility for their own health are growing, as well as the need for active holiday
and awareness of standards in every way, even when it comes to protection of the
environment from catastrophic phenomena.

Keywords: green economy, rural tourism, sustainable development.
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EKONOMSKI I FINANSIJSKI ASPEKTI RAZVOJA EKOLOSKE
TURISTICKE PRIVREDE U SRBUJI

prof. dr Kristijan Risti¢

Univerzitet Union - Nikola Tesla, Poslovni i pravni fakultet, Beograd

Internacionalizacija turistiCke privrede doprinela je da se drzava pojavi kao moderni
subjekt usmeravanja i koordinacije razvoja turizma. DrZzava u tom smislu, podsticajnim
poreskim merama mozZe doprineti razvoju turistitke privrede obzirom da turizam
uCestvuje u jako malom procentu u finansiranju drustvenog proizvoda i udelom u
ukupnoj zaposlenosti. U razvoju turistiCke privrede savremena drzava moze da putem
selektivne i podsticajne poreske politike posebnu paznju usmeriti na posebne programe
ekoloSke turisticke privrede. U tom kontekstu, novi potencijal Srbija moze traziti u
regionalizaciji turistiCke destinacije i gradenju poreskih kapaciteta regiona aktivhom
fiskalnom politikom vodeci se iskustvima Evrope i evropskim merama. Istrazivanjem i
funkcionalnom analizom dometa fiskalne politike Srbije dolazimo do rezultata u kojoj
meri i na koji na€in Srbija moZe anticipirati i usmeravati razvoj turizma u odrZzivom i
inkluzivnom kontekstu kao okosnicu ekonomskog razvoja celokupne privrede

Klju€ne re€i: turisticka privreda, fiskalni stimulansi, razvoj.

ECONOMIC AND FINANCIAL ASPECTS OF THE DEVELOPMENT OF
ECOLOGICAL TOURIST INDUSTRY IN SERBIA

prof. dr Kristijan Risti¢

University Union - Nikola Tesla, Bussines and law faculty, Belgrade

The internationalization of tourism production and the monetarization of market tourist
transactions contributed to the state emerging as a modern entity of directing and
coordinating the development of tourism. A state in this sense, incentive tax measures
can contribute to the development of the tourism industry as tourism participates in a
very small percentage in the financing of the social product and share in the total
employment. In the restructuring of the tourist economy of the savvy, the state can,
through the selective and stimulating tax policy, treat innovation as an integral part of
the development programs. In this context, Serbia can seek new potential in the
regionalization of the tourist destination and building the tax capacity of the region by
active fiscal policy, guided by the experiences of Europe and European measures. By
researching and functional analysis of the extent of Serbia's fiscal policy, we come to
the extent to which Serbia can anticipate and direct the development of tourism in a
sustainable and inclusive context as the backbone of the economic development of the
entire economy.

Keyword: tourist industry, fiscal stimuli, development.
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ODRZIVI RAZVOJ TURIZMA SRBIJE U CILJU PODIZANJA EKOLOSKE
SVESTI - STUDIJA SLUCAJA GRADA BEOGRADA

Gordana Duki¢?, Biljana lli¢?, Mladenka Balaban?®

1Ekonomski fakultet, Kamenicka 6, Beograd
2Fakultet za menadzment Zajecar, Park Suma Kraljevica bb, Zajecar
3Beogradska Bankarska Akademija, Zmaj Jovina 12, Beograd

Cilj rada je da ukaze na znacaj odrzivog razvoja turizma Srbije. Da bi prevazisli nedostatke
odrzivog turistickog razvoja autori predstavljaju turistiCke priviaénosti i prednosti Srbije i
grada Beograda, centralnog regiona, koje bi mogle da imaju pozitivan uticaj na priliv turista i
imidz turistiCke destinacije.

Predmet rada je razmatranje zastite Zivotne sredine, ublazavanje negativnih uticaja iz
okruZenja na turizam koji ima vaznu ulogu u odrzivom ekolodko-ekonomskom razvoju i
zelenom rastu gradova i zemlje. Autori su primenili odgovaraju¢u metodolosku analizu grada
Beograda, koji spada u najrazvijeniji turistiCki region zemlje.

PEST(E) analiza opisuje politicke, pravne, socio-kulturne, ekonomske, tehnoloske i
ekoloske elemente grada Beograda kako bi se identifikovali faktori koji utiCu na odrzivi
razvoj i ekolosku svest. Investiranje odrzivog turizma podrazumeva finansijska ulaganja u
ekolosku infrastrukturu na regionalnom i lokalnom nivou, investicije za formiranje ekoloSkog
geografskog informacionog sistema i promotivne menadzment aktivnosti za pobolj$anje
rejtinga konkurentske prednosti odrzivog turistiCkog razvoja grada Beograda i Srbije.

Klju€ne reci: Odrzivi razvoj turizma, Centralni region Srbije, Grad Beograd, PESTE analiza.

SUSTAINABLE TOURISM DEVELOPMENT OF SERBIA WITH THE AIM OF
RAISING ENVIRONMENTAL AWARENESS - CASE STUDY CITY OF
BELGRADE

Gordana Duki¢?, Biljana lli¢?, Mladenka Balaban?®

!Faculty of Economics, Kamenicka 6, Belgrade
2Faculty of Management ZajecCar, Park Suma Kraljevica bb, ZajeCar
3Belgrade Banking Academy, Zmaj Jovina 12, Belgrade

The paper aims to point the importance of sustainable tourism development at local and
indirectly at the regional and national level of Serbia. To overcome disadvantages of
sustainable tourism development, the authors present some of the attractiveness of the
Serbian central region, that could have a positive influence on the tourist visiting of this
destination.

Serbia is a country characterized by uneven regional development. The authors applied the
regional analysis of the central region of Serbia, i.e. the analysis of the city of Belgrade,
which belongs to the most developed region of the country.

The PESTE analysis describes the political, legal, socio-cultural, economic, technological
and environmental elements of the city of Belgrade, to identify factors that have an impact
on sustainable development and environmental awareness.

Keywords: Sustainable tourism development, Serbian central region, Belgrade city, PESTE
analysis.
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EKOLOSKA ODGOVORNOST TURISTICKIH ORGANIZACIJA
Zaklina Spalevi¢?, Ivan Trifunovi¢!, Milan Rapaijié?

1Fakultet za turizam i hotelijerstvo, Univerzitet Singidunum, Beograd, Srbija
2Pravni fakultet, Univerzitet u Kragujevcu, Kragujevac, Srbija

Povecéanje broja turista uzrokuje potrebu za izgradnjom smesStajnih kapaciteta i
Sirenjem turisticke ponude. TuristiCka ponuda uglavnhom se temelji na prirodnim
lepotama samog lokaliteta. OCuvanje prirodnih lepota zadatak je drzave, ali i vlasnika
hotela i pojedinaca, kako domaéeg stanovniStva, tako i turista. Ovaj rad daje pregled
zakonodavstva koje reguliSe turizam. U radu se takode razmatra vaznost odnosa
hotelijera sa Zivotnom sredinom, kao i mogucnosti promocije kroz popularizaciju
ekoturizma.

Kljuéne re€i: ekoturizam, urbanizacija, odrzivi razvoj, zakonska regulativa.

ENVIRONMENTAL RESPONSIBILITY OF TOURISM ORGANIZATIONS
Zaklina Spalevi¢?, lvan Trifunovi¢!, Milan Rapaiji¢?

IFaculty of Tourism and Hotel Management, Singidunum University, Belgrade, Serbia
2Faculty of Law, University of Kragujevac, Kragujevac, Serbia

The increase in the number of tourists causes the need to build accommodation
capacities, and to complement the tourist offer. The tourist offer is mostly based on the
natural beauty of the locality itself. Conservation of natural beauties is a task for both
the state, hotel owners and individuals, both locals and tourists. This paper provides an
overview of legislation regulating tourism. The paper also considers the importance of
the hotelier's relation to the environment, as well as the possibilities of promotion
through the popularization of ecotourism.

Key words: ecotourism, urbanization, sustainable development, law regulation.
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DOPRINOS ZELENE EKONOMIJE RAZVOJU EKOTURIZMA |
ORGANSKOJ PROIZVODNJI

Milan Jankovié!, Larisa Jovanovi¢?, Nikolaj Ivannikov!, Aleksandra Gajdobranskit

1Fakultet za poslovne studije i pravo, Jurija Gagarina 149a, Beograd, Srbija
2ALFA BK Univerzitet, Beograd, Srbija

Razvoj ekoturizma i organske proizvodnje dovodi do primene ekoloskih, socijalnih i
ekonomskih principa odrzivog razvoja, Sto se ogleda u oCuvanju zivotne sredine,
unapredenju blagostanja ljudi i socijalnih jednakosti, ali i ostvarenju profita. Samim tim,
primenom ovog koncepta ostvaruje se pozitivan povratni efekat ekoturizma i organske
proizvodnje, koji se ogleda u primeni osnovnih principa i ostvarenju ciljeva odrzZivog rasta i
razvoja. Organska proizvodnja se smatra jednim od vaznih pristupa poljoprivredi i
proizvodnji hrane koji je ekoloski odrziv i moze stvoriti nekoliko pozitivnih uticaja na ruralno
drustvo. Medutim, razvoj organske proizvodnje i dalje je ograni¢en u R. Srbiji, a glavni razlog
je nedostatak ekonomskih podsticaja za poljoprivrednike.

Prelazak na organsku proizvodnju pruza viSe mogucénosti za zaposljavanje i bolje uslove
rada. Ova dva elementa su relevantna za zemlje u razvoju. U stvari, moze se primetiti da se
u 21. veku ocCekuje da organska proizvodnja poboljSa radne uslove i zivotni standard
ekonomski zaostalih i osetljivih grupa dok ce istovremeno ¢e pruziti priliku za primenu
odrzivog rasta i razvoja.

Zelena ekonomija predstavlja znaCajno sredstvo za ostvarenje osnovnih ciljeva odrzivog
rasta i razvoja. Njena primena doprinosi oCuvanju i zastiti Zivotne sredine, ali i dobrobiti
ljudskog drustva. Ona dovodi do ostvarenja odrzivog rasta i razvoja, koji uzima u obzir
dobrobit kako sadadnjih, tako i buducih generacija. To je odrziv koncept ekonomije u dugom
roku, jer omogucava istovremeno ostvarenje ekonomskog rasta, o€uvanje zivotne sredine i
unapredenje Zivotnog standarda ljudi. Za njenu uspeSnu primenu je veoma vazno
zajednicko delovanje javnog i privatnog sektora, kako bi se obezbedio adekvatan ambijent
za tranziciju ka zelenoj ekonomiji i povecanije investicija u proizvode, procese i usluge koji
ne Stete i ne ugrozavaju zivotnu sredinu.

U konceptu zelene ekonomije, pored zastite Zivotne sredine, mere zelene politike pruzaju
sustinske ekonomske koristi kroz sigurnost resursa, ekonomsku stabilnost i stvaranje
zelenih radnih mesta. Inicijativa za zelenu ekonomiju osmisljena je da pomogne drzavama u
,0zelenjavanju“ svojih ekonomija preoblikovanjem i preusmeravanjem politika, investicija i
potroSnje u niz sektora, kao Sto su Ciste tehnologije, obnovljivi izvori energije, usluge
vodosnabdevanja, zeleni transport, upravljanje otpadom, zelene zgrade, odrziva
poljoprivreda i gazdovanje Sumama.

Ne postoji nijedan drugi sektor koji se dotiCe toliko vaznih aspekata zelene ekonomije, kao
Sto je gore definisano, ekoturizam i organska proizvodnja. | dalje predstavlja najvazniji izvor
prihoda za veéinu svetske populacije; proizvodi veéinu potrebne hrane; koristi priblizno 40
procenata kopnene povrsine; pruzajuci niz klju¢nih usluga za potrebne savremenog drustva.
Stoga organska poljoprivreda igra kljuénu ulogu u transformaciji druStava u zelenu
ekonomiju.

Ukratko, pod simbiotskim odnosom, organska poljoprivreda nije samo proizvodnja robe i
pruzanje usluga, ona moze postati jedna vazna usluzna ekonomija, pa Cak i stvoriti
ekonomiju iskustva u turisti¢koj industriji.

Kljuéne re€i: zelena ekonomija, ekoturizam, organska proizvodnja, zastita Zivotne sredine,
odrzivi razvoj
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GREEN ECONOMY CONTRIBUTION TO THE DEVELOPMENT OF
ECO-TOURISM AND ORGANIC PRODUCTION

Milan Jankovié!, Larisa Jovanovi¢?, Nikolaj Ivannikov!, Aleksandra Gajdobranskit

1Faculty of Business Studies and Law, 149a Jurija Gagarina, Belgrade, Serbia
2ALFA BK University, Belgrade, Serbia

The development of ecotourism and organic production leads to the application of
ecological, social and economic principles of sustainable development, which is reflected in
the preservation of the environment, the improvement of human well-being and social
equality, but also the realization of profits. Therefore, the application of this concept achieves
a positive feedback effect of ecotourism and organic production, which is reflected in the
application of basic principles and achieving the goals of sustainable growth and
development. Organic production is considered one of the important approaches to
agriculture and food production that is environmentally sustainable and can create several
positive impacts on rural society. However, the development of organic production is still
limited in the Republic of Serbia, and the main reason is the lack of economic incentives for
farmers. The transition to organic production provides more employment opportunities and
better working conditions. These two elements are relevant for developing countries. In fact,
it can be observed that in the 21st century, organic production is expected to improve the
working conditions and living standards of economically backward and vulnerable groups
while at the same time providing an opportunity to implement sustainable growth and
development. The green economy is an important tool for achieving the basic goals of
sustainable growth and development. Its application contributes to the preservation and
protection of the environment, but also to the well-being of human society. It leads to the
achievement of sustainable growth and development, which takes into account the well-
being of both present and future generations. It is a sustainable concept of the economy in
the long run, because it enables the simultaneous realization of economic growth,
preservation of the environment and improvement of people's living standards. For its
successful implementation, the joint action of the public and private sectors is very
important, in order to provide an adequate environment for the transition to a green
economy and increase investment in products, processes and services that do not harm or
endanger the environment. In the concept of the green economy, in addition to
environmental protection, green policy measures provide substantial economic benefits
through resource security, economic stability and the creation of green jobs. The Green
Economy Initiative is designed to help countries "green" their economies by reshaping and
redirecting policies, investments and spending into a range of sectors, such as clean
technologies, renewable energy, water services, green transport, waste management, green
buildings, sustainable agriculture and forest management. There is no other sector that
touches on so many important aspects of the green economy, as defined above, ecotourism
and organic production. It remains the most important source of income for the majority of
the world's population; produces most of the food needed; uses approximately 40 percent of
the land area; providing a range of key services for the needs of modern society.In short,
under a symbiotic relationship, organic agriculture is not just the production of goods and the
provision of services, it can become an important service economy, and even create an
economy of experience in the tourism industry.

Keywords: green economy, ecotourism, organic production, environmental protection,
sustainable development.
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BIOGEOCHEMICAL TECHNOLOGY OF SOIL RECULTIVATION IN THE
GAS INDUSTRY

Rauf V. Galiulint, Vladimir N. Bashkin?, Anatoly K. Arabsky3, Oleg B. Arno?®

linstitute of Basic Biological Problems of Russian Academy of Sciences, Pushchino,
Moscow Region, 142290, Russian Federation;
?Institute of Physicochemical and Biological Problems of Soil Science of Russian
Academy of Sciences, Pushchino, Moscow Region, 142290, Russian Federation;
8"Gazprom Dobycha Yamburg" LLC, Novy Urengoy, Yamalo-Nenets Autonomous
District, 629306, Russian Federation.

The present biogeochemical technology already used at large scales in the Taz peninsula
(68°09' N, 76°02' E; The Yamalo-Nenets Autonomous District, Russia) as the area of
functioning of "Gazprom Dobycha Yamburg" LLC. It is known that in the course of
productive activity of this company mechanical impact on a soil-vegetable cover in case of
journey of the equipment connected with prospecting, well drilling and arrangement of
crafts isn't excluded. As a result, the integrity of tundra soils is disturbed as they partially
or completely lose a vegetable cover and an organogenic layer, and the mineral
underlying horizons come to a day surface. The purpose of this work consisted in
presentation of the scheme of biogeochemical technology for recultivating disturbed soils.
The biogeochemical technology for recultivation of disturbed soils consists from 3 basic
stages including the list of consecutively carried out operations:

1) make of a large scale map-scheme of the area of functioning of "Gazprom Dobycha
Yamburg" LLC with identification on its separate sites of the disturbed soils and
measurement of their areas, and also with identification of the locations of peat deposits;
from the indicated sites and peat deposits select, respectively, representative average
samples of the soil and peat (0-6 cm layer) for definition of their full moisture capacity, for
the purpose of the subsequent identification of a ratio of peat:soil, necessary for
recultivation of the specific site;

2) as following from the identified ratio of a peat:soil count the mass of peat covering of 0-
6 cm layer of the disturbed soil, and also mass of the itself disturbed soil in a layer of 0-6
cm for the area of the all recultivating site; the mass of peat is previously brought to a
friable state by air drying that is necessary for convenience of its uniform distribution on all
site area and further covering in a layer of the disturbed soil; covering of peat in 0-6 cm a
layer of the disturbed soil and crops of seeds of perennial cereal grass mixture carry out
by the principle of the device of lawns on big squares or the «regrassing» method, using
appropriate technologies and the equipment; effective method of increase in stability the
creating of phytocenosis at recultivating disturbed soils is inclusion of local plant types in
indicated grass mixture;

3) for improvement of sowing properties of seeds, regulation of plant state at various
stages of development and in the course of forming of their productivity, and also increase
of plant resistance to adverse effects of the external environment apply the potassium
humate preparation used in certain doses for processing of seeds before crops,
processing and spraying of aboveground biomass during vegetation with use of
appropriate technology and the equipment; a potassium humate preparation is received
by the original method from local peats. In conclusion, it should be noted that this
technology is protected by a number of patents of the Russian Federation on inventions.

Keywords: the Taz peninsula, gas industry, recultivation of disturbed soils biogeochem-
ical technology, three basic stages.
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PA3PABOTKA 3KOJNIOM'MYECKWN BE3OMNACHBbIX MPUEMOB
OBOrALLEHUA CENbCKOXO3ANCTBEHHbIX KYJIbTYP CEJIEHOM U
MoaOM B YCNOBUAX 3ANAAHOU CUBUPU

Mpodp. Ap. AxHa B. CvHanpesa
TromeHckul eocydapcmeeHHbIl yHuUsepcumem, TiomeHb, Poccusi

OpHom 13 akTyanbHbIX 3KoMormiyecknx npobnem sBnsaeTca npobrnema MUKPO3NEMEH-
TO30B. TeppuTOPUN MHOTUX PETMOHOB MMpa HeOOCTaToOvHO obecnedeHbl CENEHOM U
nogomMm. AdeKTMBHLIM CMOCOOOM ONTMMM3aUMM CENEHOBONO M MOAHOro craTyca
ABMNSIETCA arpOXMMMUYECKUI — UCMONb30BaHNE MUKPOYAOOpeHWI Anst psaga CernbCKo-
XO35IMCTBEHHbIX KYNbTYp B KOHKPETHbBIX arpO3KOMorMyecknx ycrnoeusax. B 1o xxe sBpems
npeacTaBnsieTcss HeobXoOUMOM OLeHKa 3KOoMornmyeckonm ©e30nacHOCTU  AaHHbIX
MeToaoB. Ha ocHOBaHUM MHOrONEeTHUX UCCrefoBaH B YCNOBUSAX KXKHOW flecocTenu
3anagHon Cnbupu (2004-2016 rr.) ¢ 3€pHOBBLIMU, KOPMOBbIMU, OBOLLHBLIMU KyNnbTypa-
MU YCTaHOBIIEHO, YTO MPUMEHEHNE COEOVMHEHUN NoJa U CerneHa B Ka4yecTBe MUKPO-
yoobpeHnii ansa CenbCKOXO3SIUCTBEHHbIX KyNbTyp Ha noyBax, 0b6efHEHHbIX 3TUMU
anemMeHTamu, okasblBaeT He TOMNbKO MOMOXUTENbHOE BMUSHUE Ha UX POCT U pasBu-
THe, HO U Heobxooumo MM. N3yyeHo BnuSHME UOA- U CeNeH CoAepXalinx coeanHe-
HUA (Moguaa Kanug, ceneHnTa HaTpus, ceneHara HaTpusd) Ha XMMUYECKUn cocTaB n
MUKPOOMOMNOrMYeCKyt0 aKTMBHOCTb  JIYrOBO-4EPHO3EMHOM MNOYBbLI.  YCTaAHOBIEHO
OEeNCTBME PasfNYHbIX KOHLUEHTpauUMi M cnocoboB NpMMeEHEeHWs 1ioga u ceneHa Ha
nabopaTopHYy0 BCXOXECTb CEMSH, YPOXaMHOCTb W Ka4yecTBO 3epHa 3epHOBbIX
KynbTyp. MiccnegoBaHus no3BONuMnu BbISIBATb Hambornee OT3bIBUMBYHO Ha NMpUMeEHe-
HWe hoda 1 ceneHa B KayecTBe MUKPOYOo0OpeHnst 3epHOBYIO KyIbTypy - 3TO ApoBas
MsArkasi nweHuua. BoisBneHa npsamasa 3aBUCMMOCTb MEXAY YBENTMYEHNEM BHOCUMbIX
003 ceneHa n noga (go 15 kr/ra) n nx cogepXaHMem 3TUX SNIEMEHTOB B 3epHe
nweHuupbl. B ycnoeusax onbiTa cogepxaHve ofa B 3epHe MeHWLbl He NpeBbILaeT
YCTaAHOBMEHHbIX B nuUTepaType TOKCUYECKMX AO3MPOBOK AN pacTeHun. B 1o xe
BpEMS NPy OCHOBHOM BHeceHun Se B gosax 12—15 kr/ra B 3epHe neHuLbl Hakanmnm-
BaeTCs 3HauUTenbHOE coAepxaHue ceneHa (CBbile 5 Mr/Kr), YTO MOXEeT npeacTas-
NSATb  OMACHOCTb AN KMBOTHBLIX, MOTPEOMAOWMX [OaHHYI pPacTEHUEBOAYECKYHO
npoaykumo. lNMonyveHHble pesynbTaTtbl MOryT OblTb MCMONb30BaHbl B pa3paboTke
akonormyeckn 6es3onacHbIX OMTUMAarbHbIX CMNOCOGOB NPUMEHEHWs MoA- U CeneH-
copepXalmnx MUKpOyaoOpeHUIA B KOHKPETHBIX arpO3KONIOrM4eCckux yCroBusiX.

KnioueBble cnoBa: sipoBas niieHuua, Noyea, cereH, Mo, MUKpoyaobpeHus
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DEVELOPMENT OF ENVIRONMENTALLY SAFE METHODS FOR
ENRICHING AGRICULTURAL CROPS WITH SELENIUM AND IODINE IN
WESTERN SIBERIA

Ass. Prof. Dr. Anna Sindireva
Tyumen state University, Tyumen, Russia

One of the most pressing environmental problems is the problem of microelem-
entosis. The territories of many regions of the world are insufficiently provided with
selenium and iodine. An effective way to optimize selenium and iodine status is agro-
chemical - the use of micronutrients for a number of agricultural crops in specific
agroecological conditions. At the same time, the necessary assessment of the
environmental safety of these methods is provided. On the basis of long-term
research in the conditions of the southern forest-steppe of Western Siberia (2004-
2016) with grain, fodder, and vegetable crops, it was established that the use of
iodine and selenium as micro-nutrients for agricultural crops on soils depleted by
these elements has not only a positive effect on their growth and development, but is
also necessary for them. The influence of iodine-and selenium - containing compo-
unds (potassium iodide, sodium selenite, sodium selenite) on the chemical compo-
sition and microbiological activity of meadow-chernozem soil was studied. The effect
of different concentrations and methods of application of iodine and selenium on
laboratory seed germination, yield and grain quality of grain crops was established.
Research has revealed the most responsive to the use of iodine and selenium as a
micro-fertilizer grain crop - this is spring soft wheat. A direct relationship was found
between the increase in the introduced doses of selenium and iodine (up to 15 kg/ha)
and their content of these elements in millet grain. Under experimental conditions, the
content of iodine in wheat grain does not exceed the established toxic dosages for
plants in the literature. At the same time, when Se is applied in doses of 12-15 kg/ha,
a significant selenium content (over 5 mg/kg) ac-cumulates in wheat grain, which can
be dangerous for animals that consume this crop production. The results obtained
can be used in the development of environmentally safe experimental methods for
the use of iodine-and selenium-containing micronutrients in specific agroecological
conditions.

Keywords: spring wheat, soil, selenium, iodine, micronutrients.

135



THE FOURTH INDUSTRIAL REVOLUTION - THE IMPORTANCE FOR GREEN ECONOMY PROGRESS AND ENVIRONMENTAL PROTECTION

PRIMENA ADSORPCIONIH IZOTERMI ZA OPISIVANJE MEHANIZMA
PROCESA BIOSORPCIJE JONA BAKRA NA GLAVAMA SUNCOKRETA

Milian Markovié!, Milan Gorgievski!, Nada Strbac!, Dragana Bozié?,
Velizar Stankovi¢!, Vesna Grekulovi¢!, Kristina BozZinovi¢!

1Univerzitet u Beogradu, Tehnicki fakultet u Boru, V.J. 12, 19210 Bor, Srbija
2|nstitut za rudarstvo i metalurgiju Bor, Zeleni bulevar 35, 19210 Bor, Srbija

U ovom radu, Langmuir-ov, Freundlich-ov i Temkin-ov model adsorpcione izoterme
su koridCeni za opisivanje mehanizma procesa biosorpcije jona bakra na glavama
suncokreta. Istrazivanje je sprovedeno u reaktorima sa meSanjem. Svi parametri
modela adsorpcionih izotermi izraCunati su sa linearizovanih grafika koji odgovaraju
svakom modelu. Prema dobijenim rezultatima, Temkin-ov model adsorpcione
izoterme pokazuje najbolje slaganje sa analiziranim eksperimentalnim podacima, sa
koeficijentom korelacije R2 = 0,997. Langmuir-ov i Freundlich-ov model takode su
pokazali zadovoljavajuée slaganje sa eksperimentalnim podacima, sa koeficijentima
korelacije R?2 = 0,888 i R? = 0,856, respektivno.

Kljuéne reci: adsorpcione izoterme, biosorpcija, glava suncokreta, joni bakra, meha-
nizam biosorpcije.

APLICATION OF ADSORPTION ISOTHERMS FOR DESCRIBING THE
MECHANISM OF THE BIOSORPTION OF COPPER IONS ONTO
SUNFLOWER HEADS

Miljan Markoviét, Milan Gorgievskil, Nada Strbac?, Dragana Bozi¢?,
Velizar Stankoviét, Vesna Grekuloviél, Kristina Bozinovi¢?!

IUniversity of Belgrade, Technical Faculty in Bor, V.J. 12, 19210 Bor, Serbia
2Mining and Metallurgy Institute Bor, Zeleni bulevar 35, 19210 Bor, Serbia

ABSTRACT

In this study, Langmuir, Freundlich and Temkin adsorption isotherm models were
used to describe the mechanism of the biosorption process of copper ions onto
sunflower heads. The study was performed in batch conditions. All the isotherm
parameters were calculated from the linearized plots corresponding to each model.
According to the obtained results, the Temkin isotherm model fits best with the
analyzed experimental data, with R? = 0.997. Langmuir and Freundlich isotherm
models also give satisfactory fitting of the analyzed data, with R2 = 0.888 and R? =
0.856, respectively.

Keywords: adsorption isotherms, biosorption, sunflower heads, copper ions biosorp-
tion mechanism.
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PHYTOEXTRACTION OF HEAVY METALS FROM POLLUTED SOILS
Vladimir N. Bashkin?, Rauf V. Galiulin?, Rumiya R. Khorobrykh?, Roza A. Galiulina?

linstitute of Physicochemical and Biological Problems of Soil Science of Russian
Academy of Sciences, Pushchino, Moscow Region, 142290, Russian Federation,
2Institute of Basic Biological Problems of Russian Academy of Sciences, Pushchino,
Moscow Region, 142290, Russian Federation.

Heavy metals are a large group of chemical elements with atomic mass more than 50
conventional units. They enter in a soil by various ways: together with gas-dust emissions,
atmospheric precipitation, irrigation water polluted with industrial waste etc. Humans may
receive «their share» of heavy metals not only directly with inhaled air and soil dust, but
also with food produced on polluted farmlands. The adverse effect of heavy metals on
humans is that some compounds have high toxicity and carcinogenicity. Especially
dangerous are emissions of metallurgical plants, which cause an increase in morbidity
and mortality from malignant neoplasms, among which carcinoma of the lungs ranks first.
Meanwhile, different methods of cleaning soils from heavy metals are known, among
which phytoextraction is of particular interest. It involves planting and cultivating specially
selected species of agricultural plants for a certain period at polluted sites to extract heavy
metals from the soil by the root system and to accumulate them in the aboveground
biomass for subsequent utilization. The coefficient of metal accumulation in plants is
raised by application of phytoextraction effectors into the soil. This technology is
considered as simple for realization, soil sparing, and economically expedient, as
compared to mechanical and physicochemical approaches. However, phytoextraction has
several specific features. The concentration of heavy metals in the soil of polluted sites
should be adequate for plant, i.e., without causing explicit phytotoxic symptoms in sprouts,
which characterizes their tolerance to heavy metals and simultaneously their capacity for
absorbing the latter by the root system and displacing them to the aboveground biomass
with a flow produced by water evaporation from the leaf surface of plants. Plants using for
soil cleaning should have a high rate of growth, large aboveground biomass, deeply
growing root system, high resistance to diseases and pests, tolerance to common farm
practices, convenience for harvesting, and unattractiveness for domestic and wild
animals. To improve the accumulation of heavy metals in plants, it is necessary to use the
phytoextraction effectors as complexones from the number of polyamine acetic acids.
These substances are capable of forming stable water-soluble intracomplex compounds
with many metals and increase the solubility and mobility of metals in soil and, hence,
their absorption by the root system and accumulation in the aboveground biomass.
Usually phytoextraction effectors as aquatic solutions of their salts are used under plants
during the phase when their aboveground biomass reaches its maximum. This method
permits multiple planting and cultivation of plants during even one vegetative season and,
hence, reduction of time to clean the heavy metals from soil. Soil should be cleaned from
heavy metals to meet the corresponding sanitary-hygienic norms, i.e., maximum
permissible concentrations. The final stage of phytoextraction is harvesting, collection,
and utilization of the aboveground plant biomass, which is polluted with heavy metals. The
aboveground plant biomass may subsequently be used for extraction of nonferrous metals
from it by preliminary drying, ashing, and subsequent special treatment.

Keywords: heavy metals, soil, pollution, phytoextraction, effectors of phytoextraction.
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ODRZIVO UPRAVLJANJE ZIVOTNOM SREDINOM KORISCENJEM
TEHNIKA FITOREMEDIJACIJE ZEMLJISTA

Miroslava Mari¢, Aleksandra Cvetkovi¢, Srdan Ziki¢
Fakultet za menadzment u Zajecaru, Park Suma Kraljevica bb, 19000 Zajecar, Srbija

Povecanje zagadenja i eksploatacije zemljista i voda dovodi do potrebe za koriSée-
njem novih tehnologija za njihovo saniranje. Cilj ovog rada je da ukaZe na znacaj
fitoremedijacije kao potpuno nove ekoloske tehnologije, sa ciliem odrZivog upravljanja
Zivotnom sredinom. Fundamentalna i primijenjena istraZivanja nedvosmisleno su
pokazala da odredene biljne vrste posjeduju geneticki potencijal za uklanjanje,
rastvaranje, pokretanje ili blokiranje Sirokog spektra zagadivaca ili Stetnih elemenata.
U radu se opisuje primena fitoremedijacije, uslovi za njeno odvijanje kao i razliCite
fitoremedijacione tehnike.

Kljuéne reci: fitoremedijacija, fitoremedijacione tehnike, teski metali, odrzivi razvoj.

SUSTAINABLE ENVIRONMENT MANAGEMENT BY USING OF
PHYTOREMEDIATION TECHNOLOGY

Miroslava Mari¢, Aleksandra Cvetkovi¢, Srdan Ziki¢
Faculty of Management in Zajecar, Park Suma Kraljevica bb, 19000 Zajelar, Serbia

Increasing pollution and exploitation of soil and water leads to the need to use new
technologies for their remediation. The aim of this paper is to point out the importance
of phytoremediation as a completely new ecological technology, with the aim of
sustainable environmental management. Fundamental and applied research has
unambiguously demonstrated that certain plant species possess the genetic potential
for the removal, dissolution, initiation or blocking of a wide spectrum of pollutants or
harmful elements. This paper describes the application of phytoremediation, the
conditions for its disintegration and various phytoremediation techniques.

Keywords: phytoremediation, phytoremediation techniques, heavy metals, sustain-
able development.
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ACCUMULATION OF METALS AND ARSENIC BY ECOGROUPS OF
PLANTS AND LICHENS UNDER CONDITIONS OF TECHNOGENIC
INFLUENCE

Valentina Danilova, Alexander Degtyarev, Sergey Tyutikov, Uliana Gulyaeva

Vernadsky Institute of Geochemistry and Analytical Chemistry of the RAS, Moscow,
Russian Federation

In the Ardon river basin (North Ossetia), there is an intensive accumulation of metals
and arsenic, which is dangerous for local livestock and public health. Outside the ore
zone in the upper reaches of the Ardon river, the lowest content of lead was recorded
in the mowing of meadow grasses; it accumulates an order of magnitude higher in
representatives of the xerophytic prickly grass. Lithophytes-scale lichens are the most
enriched with lead: 72.5 mg/kg. In the lower reaches of the Ardon river on the plain
outside the mining and industrial area, when the content in the soils (85-87 mg/kg) in
the mowing of floodplain grasses was found Pb 1.5 mg/kg, in meadow grasses - 2.5
mg/kg, in wood grasses - close values for alder and willow (1.5 - 2 mg/kg). Different
levels of accumulation of metals by organisms were determined depending on the
nature of the source of contamination. The most severe pollution was observed in the
group of hydrophilic mosses: Pb - 84-198, Cd - 3,9-6,6, Cu - 49-218, Zn -1060-3250
mg/kg of dry matter. In edaphophytes the source of pollution is the feeding of soils
with arch water from dumps: Pb - 95, Cd - 4,3, Cu - 30, Zn - 675 mg/kg. Lithophilic
mosses get the most enrichment directly from the ore rock, living on mineralized
dumps: Pb - 159, Cd - 2,1-2,6, Cu - 66, Zn - 480 mg/kg. High levels of heavy metals
(Pb - 96, Cd - 2.1, Cu - 70, Zn - 1780 mg/kg) in epiphytic mosses collected on the
bark of fruit trees at an altitude of 1.5 - 2 m above the soil are associated with air
transport of enriched pulp from the Unal tailings storage facility. There are 5 types of
moss concentrators of different ecotypes: Amblystegium serpens, Brachythecium
rivulare, Cirriphyllum cirrisum, Drepanocladus aduncus, Pylaisiella polyantha, which
can serve as indicators of heavy metal pollution in three environments (air, water,
soil).

Keywords: accumulation, heavy metals, arsenic, teams of plants, technogenic
influence.

This study was supported by the Russian Foundation for Basic Research (Project No.
19-05-00054A).

139



THE FOURTH INDUSTRIAL REVOLUTION - THE IMPORTANCE FOR GREEN ECONOMY PROGRESS AND ENVIRONMENTAL PROTECTION

ACTIVATED COALS IN ENVIRONMENTAL PROTECTION FROM
HERBICIDE POLLUTION

Vladimir N. Bashkin!, Rumiya R. Khorobrykh?, Rauf V. Galiulin?, Roza A. Galiulina?

linstitute of Physicochemical and Biological Problems of Soil Science of Russian
Academy of Sciences, Pushchino, Moscow Region, 142290, Russian Federation,
2Institute of Basic Biological Problems of Russian Academy of Sciences, Pushchino,
Moscow Region, 142290, Russian Federation.

In the practice of the use of herbicides as chemicals for weed control, soil cover pollution
cannot be excluded in test areas and storing places or as a result of errors, overdosage,
or outflows in the direct use of preparations. In this case, polluted soil becomes a source
of herbicide migration to surface and underground waters. Under these conditions, it is
important to immobilize a herbicide in order to restrict its mobility and toxic action, which
manifest in the liquid phase of soil. The application of activated coals as sorbents with a
developed pore structure is considered one of the most efficient ways for herbicide
immobilization in polluted soil. It is believed that the adsorbed herbicide is retained in the
pore structure of coal and thus loses its mobility; it becomes isolated from the root system
of plants to dramatically restrict its toxic action. The aim of this work was to evaluate the
sorption capacity of two types of activated coals (OPATU and ALP) for 2,4-
dichlorophenoxyacetic acid (2,4-D) herbicide, which is used as salts and esters for weed
control in cereals and corn. The laboratory research was performed with a sample of
slightly loamy soil (Moscow region, 55°37' N, 37°44' E; Russia). Soil pollution as a result
of erroneous overdosage, or outflows was simulated by application of an aqueous solution
of the 2,4-D as a potassium salt in a concentration of 0.36 g/l or 0.1 g/kg soil. The sorption
of this substance by two types of activated coals, which were added to the polluted soil in
amounts of 1 and 10 g/kg, was studied. The soil samples (50 g) were moistened with an
aqueous solution of 2,4-D (70% of soil full moisture capacity) and mixed with activated
coals in Petri dishes, were incubated at 30°C for three days. The effect of 2,4-D sorption
by activated coals was evaluated based on the substance concentration in the liquid
phase of soil obtained by centrifugation (15000 rpm; 10 min). This concentration was
determination by high-pressure liquid chromatography (40 bar) on a LIQUOPUMP 312/1
(UV-DETECTOR 308) instrument at a wavelength of 280 nm. A CH3sOH-H20-CHz:COOH
mixture (160:90:1) was used as a mobile phase. We found experimentally that at
application of activated coals, the concentration of 2,4-D in the liquid phase of soil became
lower by one or two orders of magnitude than that in a control variant (without the
application of activated coals) as a result of substance sorption. The micropores of
activated coals as adsorbing pores, which are responsible for the liquid-phase of the 2,4-D
herbicide in this case, are a determining factor of this process. It is well known that
activated coals with a micropore volume of 0.2-0.3 cm®/g or higher usually are used in the
detoxication of soils polluted by herbicides. The characteristics of the OPATU and ALP
test coals are consistent with the above values (0.4 and 0.2 cm?/g, respectively). Thus, we
experimentally found the advantage of laboratory simulation, which allowed us to rapidly
obtain required information on the sorption capacity of activated coals for herbicides.
Experiments of this kind are of importance for effectiveness performing the subsequent
field tests of various activated coals for the detoxication of soils polluted by herbicides,
hence, in environmental protection from herbicide pollution.

Keywords: environmental protection, soil, herbicide 2,4-D, activated coals, sorption.
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AMPHIBIANS - INDICATORS OF ENVIRONMENTAL POLLUTION BY
HEAVY METALS IN MOUNTAINOUS AREAS

Dr Sergey Tyutikov, Alexander Degtyarev,
Prof. Dr Vadim Ermakov, Dr Vladimir Safonov

Vernadsky Institute of Geochemistry and Analytical Chemistry of the Russian
Academy of Sciences, Moscow, Russia

Under conditions of the polymetallic biogeochemical provinces of North Ossetia (the
Ardon river basin), the species of the little Asian frog (Rana macrocnemis) dominated
in comparison with the lake frog (R. ridibunda). At the same time, during the
observation period (August), males prevailed, they were selected almost twice as
many as females. The body length of adult amphibians varied from 50 to 77 mm, and
the ratio of total body mass to liver mass ranged from 27.7 to 62.5. The hemoglobin
level varied in amphibians from 59 to 172 g/L, but in most cases it was close to 100-
110 g/L. The activity of glutathione peroxidase varied greatly from 386 (little Asian
frog, Unal, near the bridge) to 2862 MicroM/min/g Hb (same species, dump, Unal-
don). In the background areas (Loire, Tamisk), the activity of the enzyme was 865-
1120 MicroM/min/g Hb. In general, the activity of this enzyme was almost 3 times
higher compared to mammals (farm animals). Since the activity of blood glutathione
peroxidase is correlated with the Se status, it can be assumed that the
biogeochemical status of this trace element in the p basin. Ardon is normal, which is
confirmed by the results obtained earlier on the content of selenium in plants and
waters. The activity of the second blood enzyme - delta-aminolevulinic acid
dehydratase (d- ALA) varies from 0.12 (Upper Zgid) to 1.36 units (ibid) in the little
Asian frog. In the background areas (Loire, Tamisk) activity ranges from 0.35 to 0.95
units. Inhibition of the activity of this enzyme in animals is associated with Pb
intoxication. Intensive accumulation of metals in the amphibian liver was
accompanied in some cases by activation of metallothioneine synthesis.

Keywords: amphibians, heavy metals, environmental pollution, monitoring, indicators,
mountainous areas

This study was supported by the Russian Foundation for Basic Research (Project No.
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PASIVNI SEMPLERI KAO PREDIKTABILNI ALAT ZA PROCENU
USVAJANJA PAH JEDINJENJA OD STRANE POVRTARSKIH KULTURA

Dr Jelena Kokovi¢
University of Reading, Whiteknights, PO Box 227, Reading, RG6 6AB, United Kingdom

Pasivni sempleri su do sada bili testirani kao biomimeticki alati za procenu
pristupacnost Stetnih jedinjenja, ukljuCujuéi policiklicne aromati¢ne ugljovodonike
(PAH), u vodi i sedimenatima. Medutim, samo nekoliko studija porede akumulaciju
PAH jedinjenja u bililkama i pasivnim semplerima u zemljiSnom okruzenju. Ova studija
procenjuje sposobnost dva pasivna semplera, TECAM (membrana od celuloze
acetata sa trioleinom) i PECAM (membrana od celuloze acetata sa petroselnom
kiselinom) u predvidanju akumulacije PAH jedinjenja u korenu Sargarepe (Daucus
carota) i kupusa (Brassica oleracea var. capitata), uzgajanih na veStacki
kontaminiranom pesku u stakleniku. Takode, ona poredi kinetiku usvajanja PAH
jedinjenja u biljkama i semplerima u periodu od 50 dana. Prediktabilna sposobnost
membrana zavisila je od tipa biljnog korena sa kojim je uporedivana. Prosecna
akumulacija svih ispitivanih PAH jedinjenja u TECAM i PECAM semplerima bila je
bliza akumulaciji u korenu kupusa (odnos od 1.08 i 1.18, respektivno) u poredenju sa
korenom Sargarepe, gde je predikcija usvajanja bila ve¢a kod TECAM semplera (2.09
puta) i manja kod PECAM semplera (0.55 puta). Kinetika usvajanja PAH jedinjenja od
strane korena Sargarepe i kupusa je bila mnogo sporija i nije dostigla ekvilibrijum sa
koncentracijom vecine ovih jedinjenja u pesku ¢ak ni posle 50 dana, u poredenju sa
TECAM i PECAM semplerima, kod kojih je ekvilibrijum sa peskom postignut u
periodu do 3 dana. Rezultati indiciraju da PECAM sempler ima bolju prediktabilnu
sposobnost od TECAM semplera, ali bi tu sposobnost trebalo dalje ispitivati u
zemljiSnom okruZenju, gde su prisutni konkurentni absorberi za PAH jedinjenja, kao
Sto je organska materija zemljiSta.

Klji€ne reci: policiklicni aromaticni ugljovodonici, PECAM, TECAM, koren Sargarepe,
koren kupusa, pristupaénost, pasivni sempleri.
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PASSIVE SAMPLERS AS A PREDICTABILITY TOOL FOR UPTAKE
EVALUATION OF PAHs BY CROP PLANTS

Dr Jelena Kokovi¢
University of Reading, Whiteknights, PO Box 227, Reading, RG6 6AB, United Kingdom

Passive samplers have been tested as biomimetic tools for assessment of
bioavailability of environmental chemicals including polycyclic aromatic hydrocarbons
(PAHs) in water and sediments. However, only a few studies compare plant
accumulation and these biomimetic methods in soil environment. This study
assessed capability of two passive samplers, triolein embedded cellulose acetate
membrane (TECAM) and petroselinic acid embedded cellulose acetate membrane
(PECAM) to predict root accumulation of PAHs in carrot (Daucus carota) and
cabbage (Brassica oleracea var. capitata) grown in spiked sand under greenhouse
conditions and compared their uptake kinetics in the course of 50 days. The
predictive capability of the membranes depended on the type of plant root used for
the comparison. The average accumulation of all assessed PAHs in TECAM and
PECAM were closer to those of cabbage root (ratio of 1.08 and 1.18 respectively)
compared to carrot root where an overprediction in TECAM (2.09 times higher
concentration) and an underprediction in PECAM (0.55 times lower concentration)
occurred. Carrot and cabbage root uptake kinetics were much slower and didn’t reach
equilibrium with most of the PAHs in the surrounding sand over 50 days, unlike
TECAM and PECAM which PAH concentrations achieved equilibrium with sand
within 3 days. The results indicate that PECAM has better predictive potential then
TECAM but its predictive capability should be further investigated in soil environment
where competitive sinks for PAHS, such as soil organic matter, are present.

Keywords: polycyclic aromatic hydrocarbons, PECAM, TECAM, carrot root, cabbage
root, bioavailability, passive samplers.
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RELATIONSHIP OF CALVES' BLOOD COMPONENTS INVOLVED IN
DETOXIFICATION PROCESSES

Dr Vladimir Safonov, Prof. Dr. Vadim Ermakov, Valentina Danilova

Vernadsky Institute of Geochemistry and Analytical Chemistry of the RAS, Moscow,
Russian Federation

The concentrations of hemoglobin, total glutathione, metallothionein (MT), zinc,
copper, and superoxide dismutase (SOD) activity in the blood of calves were
compared. A positive correlation was established between the levels of zinc and
copper and the activity of SOD, as well as between the concentrations of total
glutathione and MTs in the blood of calves. At the same time, the level of total
glutathione varies markedly. The concentrations of zinc in the calves' blood vary
markedly, varying from 1.50 to 4.58 mg/L, on average, the calves' blood has a zinc
content of 2.60 + 0.60 mg/L. For copper, there is a similar data spread: from 0.78 to
2.18 mg/Ll, averaging 1.08 = 0.22 mg/LIl. The average value for the concentration of
copper in the blood of calves is close to the most common content of trace elements
in the blood of terrestrial mammals.

The content of glutathione varies from 80.3 to 255.2 mg/Ll, that is, 3 times, as in the
case of trace elements. This indicates noticeable differences in the metabolic
processes of fast-growing animals. The MT content is significantly lower than
glutathione and varies from 7.9 to 19.6 mg/L The average MT content in the blood of
calves is 13.3 £ 2.8 mg/L.

The data obtained indicate a certain relationship between the activity of SOD in the
blood of calves and the concentrations of trace elements of copper and zinc. In this
case, the most significant relationship is characteristic of copper. A significant positive
correlation was established between the activity of SOD and the concentrations of
zinc (r = 0.64) and especially copper (r = 0.87) in the blood of young animals. Of
interest is the differentiation of the trace element composition of SOD in the blood of
various animals during their development, as well as the existence of a dependence
of SOD activity on the status of these trace elements in the environment and feed.
With regard to glutathione and MT, the data showed different metabolic pathways
with participation of SOD and SH-substances. At the same, time it is of interest to
activate their synthesis in extreme geochemical conditions with an excess of metals
in the environment and animal feed.

Keywords: cattle, calves, superoxide dismutase, glutathione, metallothioneins, zinc,
copper, blood, detoxification process.
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MAN-MADE SUBTOXICOSIS OF FARM ANIMALS DUE TO THE
ABUNDANCE OF LEAD IN THE ENVIRONMENT AND FEED

Uliana Gulyaeva, Dr. Yuriy Kovalsky, Prof. Dr. Vadim Ermakov

Vernadsky Institute of Geochemistry and Analytical Chemistry of the Russian
Academy of Sciences, Moscow, Russia

Biochemical studies of the blood of cattle living in the Ardon river basin (North
Ossetia) were carried out. At the same time, animals from Mizur (the most lead-
polluted area) and Alagir (the background area) were compared. The level of
hemoglobin in animals from Mizur was higher (123-203 g/L) than in calves from Alagir
(145-177 g/L). But in both cases, this is higher than normal values for lowland cattle
(95-125 g/L), which is due to the altitude factor. The activity of glutathione peroxidase
(GPX) in both cases was within normal physiological values and ranged between
214-380 (Mizur) and 21-394 microM/min/g Hb. This is consistent with the normal level
of selenium in plant cuttings (110-200 mcg/kg) and its concentration in the whole
blood of animals (0.94-1.48 microM/L). The activity of delta-aminolevulinic acid
dehydratase (d- ALA) in animals of both localities was low (below normal). However,
the activity of this enzyme in calves from Mizur is almost 2 times lower than in calves
from Alagir. In the blood serum of cattle (cows), there was a decrease in the activity
of the enzyme acetylcholinesterase. A decrease in calcium concentrations in the
blood of animals living in the zone of the Mizur mining and processing plant was also
found. Increased zinc content was typical for animals in the province (3.65-6.82
microM/L). There were no significant differences in the levels of magnesium, copper,
and selenium. The data obtained indicate lead intoxication in animals, especially in
Mizur.

Keywords: blood, cattle, lead, subtoxicosis, technogenesis
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BIOGEOCHEMISTRY OF THE CASPIAN AQUATIC ECOSYSTEM IN
CONDITIONS OF TECHNOGENESIS IN BIOSPHERE

Vyacheslav F. Zaitsev, Wladimir A. Chaplygin, Tatiana S. Ershova

Astrakhan State Technical University, Astrakhan, Russia

Distribution of metals in the components of biogeocoenosis is determined not only by the
geochemistry medium, but also by the enormous role of living organisms that utilize metals,
thus making them more bioavailable, involving them in the trophic cycle (Vernadsky, 1987).
In the modern era of technogenic changes in biosphere the objective necessity is to
evaluate the existing global biospheric processes and the evolution of biogeochemical
cycles (Vernadsky, 1960, 1965; Kovalsky, 1960; Vinogradov, 1998; Moiseenko et al., 2002;
2006; 2011, 2012; 2014, Ermakov, Tyutikov, 2008).

The Caspian Sea is a unique inland drainless water reservoir with ocean-type bedding
formed about 10 million years ago. It is replenished with biogenic elements due to the river
flows and atmospheric precipitation. The Caspian Sea is a special biogeochemical province;
therefore, studying its biogeochemical background, as well as its specific features and
regularities of the chemical elements migration from the abiotic to the biotic condition, and
vice versa, makes the relevance of the research.

Biogeochemical monitoring is currently used both in the areas exposed to the anthropogenic
sources and in the background areas. Many authors - Kashulin et al. (1999), Souissi Jamila
(2000), Moiseenko et al. (2006), Andreev, Gershtansky (2007), Ermakov, Tyutikov (2008),
Meshcheryakova et al. (2008), etc. — point to the possibility to use the living organisms, in
particular, the aquatic organisms as test objects.

In the course of the research it has been stated that silty bottom sediments are the main
concentrators of metals, as compared to the sandy and shelly grounds. In all the studied
types of bottom sediments iron is accumulated in the greatest amount, when accumulation
of mercury is negligible. The mean values of all the studied chemical elements in the ground
are significantly lower than their clarkes in the Earth's crust. Among all the investigated
benthic organisms, didacna (Didacna sp.) is a concentrator of cadmium and nickel.

The data correlation analysis has showed that the mercury content in the liver and muscles
of sturgeons was significantly dependent on the age, length and weight of the fish species.
There has been found the direct correlation dependence between selenium concentration in
the muscle tissue and the weight of the fish. The analysis results indicate that the
accumulation of mercury and selenium in the body of Persian and Russian sturgeons takes
place due to their specific physiological characteristics, as well as to the properties of the
elements. The concentration of mercury in the liver and muscles of the fish studied is low
and corresponds to the standards established in Russia. Concentration of selenium in the
fish liver increases along with growing concentration of mercury, which shows the protective
function of selenium against heavy metals.

It has been inferred that the Caspian seal had the maximum concentration of cadmium in
the kidneys, mercury in the liver, and lead in adipose tissue. The data obtained allow to
conclude that the accumulation of mercury and cadmium in the organs of the Caspian seal
increases with age, while the accumulation of lead decreases. This fact testifies to the
different ways of accumulation of mercury, cadmium and lead by organs and tissues of the
Caspian seal and depends, first of all, on their functional characteristics, as well as on the
properties of the researched metals.

Keywords: biogeochemistry, microelements, hydrobionts, soils, bottom sediments, the
Caspian Sea, benthic organisms, Russian sturgeon, Persian sturgeon, Caspian seal,
microelement migration in food chains, organisms-concentrators.
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DISTURBED SOIL RECULTIVATION IN THE TAZ PENINSULA (RUSSIA)
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An examination of the effectiveness of the innovative biogeochemical technology of
disturbed soil recultivation in the Taz peninsula (68°09' N, 76°02' E; The Yamalo-Nenets
Autonomous District, Russia), as in the territory of operation of “Gazprom Dobycha
Yamburg” LLC was carried out by dehydrogenase enzyme activity analysis and growing of
perennial cereal grass mixture. The first stage was a comparative enzyme activity analysis
of different samples of tundra soils and peat, namely, from background area (gleyzem
cryogenic-ferritization tundra soil), and also from site, planned for recultivation (disturbed
soil), peat deposit (peat), as well as from the immediate area of recultivation (recultivated
soil). So, low dehydrogenase enzyme activity observed in disturbed soll, i.e. it was 5-9
times lower than activity of gleyzem cryogenic-ferritization tundra soil used in our research
as a reference. The application of peat into the disturbed soil and the use of potassium
humate at growing of perennial cereal grasses should have led to an increase of the
dehydrogenase enzyme activity. Indeed, the dehydrogenase enzyme activity in
recultivated soil (in dynamics) was more than in disturbed soil, at 27-57 times. A
stimulating effect of peat is illustrated by the fact that its activity was higher than activity of
gleyzem cryogenic-ferritization tundra soil at 3 times. It is symptomatic that the
dehydrogenase enzyme activity positively correlated with the content of organic carbon,
which is a confirmation of the correctness of the research results. In the second stage, a
comparative assessment of the potential of recultivation of disturbed soil by carrying out of
a pot experiment with the growing of perennial cereal grasses. This grass mixture was
grown in disturbed soil (control), disturbed soil with the addition of peat (peat:soil - 1:6),
determined depending on its full moisture capacity, as well as in disturbed soil with the
addition of peat in the ratio of peat:soil - 1:6 and 0.125% aqueous solution of potassium
humate. Sowing of seeds of perennial cereal grasses was carried out at the rate of 30
g/m2. The results of this two-week pot experiment showed that the biomass of perennial
cereal grasses has a distinct tendency to increase from disturbed soil further through
disturbed soil with the addition of peat and to disturbed soil with the joint use of peat and
potassium humate, So, if the biomass of perennial grasses when adding peat to the soil
increases by 15%, with the addition of peat and potassium humate by 50% relative to the
control, which indicates a large potential for recultivation of disturbed soil joint using peat
and potassium humate. Thus, the examination of the innovative biogeochemical
technology of recultivation of disturbed soils in the Taz peninsula, confirmed the
effectiveness of technology by dehydrogenase enzyme activity analysis and growing of
perennial cereal grasses.

Keywords: the Taz peninsula, disturbed soils, biogeochemical technology, examination of
effectiveness.
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A. Cuéulovié!, J. Stanojkovi¢?, R. Cudulovié?,
S. Nestorovié3, N. Radakovic¢3, D. Veselinovi¢*

1Univerzitet u Beogradu, Institut za primenu nuklearne energije — INEP, Banatska
31b, 11080 Zemun, Srbija,
2Univerzitet Union - Nikola Tesla, Poslovni i pravni fakultet, 11000 Beograd, Srhija,
3Javno preduzece Nacionalni Park Derdap, Kralja Petra | 14a,
19220 Donji Milanovac, Srbija,
4Univerzitet u Beogradu, Fakultet za fizicku hemiju, Studentski trg 12-16,
11158 Beograd, Srbija

Uzorci zemljiSta (26) sakupljeni su u junu 2018. godine na teritoriji Nacionalnog parka
Derdap (reon Dobra, iz 6 gazdinskih jedinica). U radu su prikazane masene
koncentracije kalijuma, radijuma i torijuma, koje su izraCunate na osnovu
gamaspektrometrijski izmerenih aktivnosti radionuklida. Srednje vrednosti masenih
koncentracija analiziranih elemenata u uzorcima zemlji$ta iznose za kalijum 1,53%,
radijum 2,07 mg/kg, torijum 6,80 mg/kg. lzraunate su jaline apsorbovanih doza
gama zraCenja koje poti€u od aktivnosti radionuklida u zemljiStu, kao i godisnje
efektivne doze. Vrednosti jaCine apsorbovane doze gama zraenja i godiSnje
efektivne doze od eksternog izlaganja gama zraCenja na osnovu nivoa aktivnosti
prirodnih radionuklida u zemljiStu bile su u opsegu ocekivanih i blizu prosecnih
vrednosti u svetu.

Kljuéne reéi: NP Derdap, masene koncentracije, kalijum, torijum, radijum.

148



THE FOURTH INDUSTRIAL REVOLUTION - THE IMPORTANCE FOR GREEN ECONOMY PROGRESS AND ENVIRONMENTAL PROTECTION
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Soil samples (26) were collected in June 2018, on the territory of NP Derdap (from
region Dobra, 6 management units). In this study, the mass concentrations of
potassium, radium and thorium, were calculated based on specific activities of these
radionuclides measured by gamma-ray spectrometry. The mean values of elemental
mass concentrations in analyzed soil samples were found to be 1.53% for potassium,
2.07 mg/kg for radium and 6.80 mg/kg for thorium. The strength of the absorbed
gamma radiation dose originating from the activity of radionuclides in the soil and the
yearly effective dose were determined. Values of the strength of the absorbed
gamma radiation dose and the yearly effective dose from external exposure to
gamma radiation based on the content of natural radionuclides in soil were in the
range of the expected values and close to the average values in the world.

Keywords: NP BPerdap, mass concentration, potassium, thorium, radium.
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MACERAT KESTENA KAO POTENCIJALNI EKOLOSKI INHIBITOR
KOROZIJE CELIKA U HLORIDNOJ SREDINI

Svetlana Lj. lvanov, Vesna J. Grekulovi¢, Nada D. Strbac,
Aleksandra M. Mitovski, lvana |. Markovi¢

Univerzitet u Beogradu, Tehnicki fakultet u Boru, VJ 12, Bor, Srbija

U poslednje vreme aktuelna su istrazivanja u oblasti primene prirodnih inhibitora kod
kojih se kao kljuéni kriterijum za primenu postavlja njihova ekoloSka prihvatljivost. S
tim u vezi, analizirali smo elektrohemijsko pona8anje ¢&elika X180CrMo12-1 pri
oksidaciji u rastvoru 0,3 mol/dm3 NaCl u odsustvu i prisustvu macerata kestena
razliCitih koncentracija. Elektrohemijsko ponaSanje d&elika ispitivano je metodom
merenja potencijala otvorenog kola, metodom cikli¢ne voltametrije i potenciostatskom
metodom. Promena potencijala otvorenog kola za &elik praéena je u toku 1800 s od
trenutka uranjanja elektrode. Rezultati merenja potencijala otvorenog kola pokazuju
da su vrednosti potencijala otvorenog kola pozitivnije u odnosu na vrednosti
potencijala otvorenog kola bez dodatka macerata kestena. Voltamogrami su snimani
brzinom promene potencijala od 100 mV/s u oblasti potencijala od -1,6 V vs. ZKE do
0 V vs. ZKE. Na voltamogramu dobijenom bez prisustva macerata kestena nema
jasno definisanih strujnih pikova, ve¢ samo jedan vrlo Sirok i nizak strujni talas u
Sirokoj oblasti potencijala pre nego $to dode do naglog porasta gustine struje, i jedan
strujni pik na povratnom delu voltamograma. Sa dodatkom macerata kestena
vrednosti gustine struje su niZze u odnosu na vrednosti gustine struje bez dodatka
macerata kestena. NiZze vrednosti gustine struje u prisustvu macerata kestena
ukazuju na to da macerat kestena ima inhibitorsko dejstvo. Potenciostatska
ispitivanja su vrSena na -0,2 V vs. ZKE u trajanju od 100 s i temperaturi od 25°C.
Potenciostatske krive pokazuju da vrednosti stacionarne gustine struje opadaju sa
povecanjem koncentracije macerata kestena. PovrSina Celika je analizirana opti¢kom
mikroskopijom nakon potenciostatske oksidacije. Analiza je pokazala da sto je veca
koncentracija macerata u rastvoru, oste¢enja na povrsini ¢elika su manja i bolja je
zastita od korozije.

Kljuéne re€i: Celik, elektrohemijsko ponadanje, macerat kestena, hloridna sredina
Zahvalnica: Ovaj rad je finansijski podrzan od strane Ministarstva prosvete, nauke i

tehnoloSkog razvoja Republike Srbije (Projekti: TR 34003, TR34004, TR 34023 i Ol
172060).
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Recently, there has been ongoing research in the field of natural inhibitors application
where their ecological acceptability is a key criterion. In this regard, this paper
presents the results of the investigation into the electrochemical behavior of
X180CrMo12-1 steel during oxidation in the solution of 0,3 mol/dm3 NaCl in the
absence or presence of various concentrations of chestnut macerates. The
electrochemical behavior of steel was tested by the open circuit potential method, the
cyclic voltammetry method and the potentiostatic method. The change of the open
circuit potential for the steel was monitored during the 1800 s from the time of
immersion of the electrode. The results of the open circuit potential measurements
showed that the values of the open circuit potential were more positive than the
values of the open circuit potential without the addition of chestnut macerate. Cyclic
voltammograms were recorded over a potential range from -1,6 V vs. SCE to 0 V vs.
SCE with a scan rate of 100 mV/s. There were no clearly defined current peaks on
the voltammogram obtained without the chestnut macerate, but only one very wide
and low current wave in a wide range of potentials before a sudden increase in the
current density, and one current peak at the reverse part of the voltammogram. With
the addition of chestnut macerate, the value of the current density was lower than the
value of the current density without the addition of chestnut macerate. Lower values
of the current densities in the presence of chestnut macerate suggest that chestnut
macerate exhibits an inhibitory effect.

The potentiostatic investigations were performed at a potential -0,2 V vs. SCE for 100
s at 25°C. Potentiostatic curves showed that the values of the stationary current
density decreased with the increase of the chestnut macerate concentration. After the
potentiostatic oxidation, the surface of the steel was analyzed using optical
microscopy. The analysis showed that the higher macerate concentration in the
solution resulted in less damage to the surface of the steel and in the better corrosion
protection.

Keywords: steel, electrochemical behavior, chestnut macerate, chloride medium
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Uzorci mahovina (30 uzoraka, 9 vrsta) sakupljeni su junu 2018. godine na teritoriji
Nacionalnog parka (NP) Derdap iz tri regiona (Dobra, Donji Milanovac i Tekija). Jon
B7Cs je hemijski i biohemijski homolog kalijuma i u organizmu prati njegov
metabolizam. Izmerena specificna aktivnost 3’Cs u uzorcima konvertovana je u dozu
uz pretpostavku da su sve emitovane Cestice apsorbovane u tkivu koje je akumuliralo
137Cs. Odredene su apsorbovane doze 13’Cs u mahovinama. Srednja vrednost jadine
apsorbovane doze (mGy/god) u ispitivanim mahovinama celog parka je bila 0,236;
Dobre 0,127; Donjeg Milanovca 0,287 i Tekije 0,303. Jacine apsorbovanih doza u
mahovinama sa teritorije NP Perdap su nize od doza koje izazivaju promene u
reproduktivnom ciklusu biljnih i Zivotinjskih organizama i letalnih doza.

Kljuéne reéi: 137Cs, mahovine, apsorbovana doza, radijaciono optereéenje, Derdap,
Srbija.
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Samples of mosses (30 samples, 9 species) were collected in June 2018 on the
territory of National Park (NP) Djerdap from three regions (Dobra, Donji Milanovac
and Tekija). The ¥’Cs ion is a chemical homologue of potassium and follows its
metabolism in organisms. The measured specific activity of 37Cs in samples was
converted into doses with the assumption that all emitted particles were absorbed in
tissue that accumulated 137Cs. The absorbed dose strength of 37Cs in moss were
determined. The average value of the absorbed dose strengths (mGylyear) in
investigated moss samples from all Park was 0.236, from region Dobra 0.127, Donji
Milanovac 0.287 and Tekija 0.303. Absorbed dose strengths on the territory of NP
Djerdap in moss are lower than the doses causing changes in the reproduction cycle
of plant and animal species and lethal doses.

Keywords: 137Cs, mosses, absorbed dose strengths, radiation load, Djerdap, Serbia.
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Safety, quality and health-improving efficiency of food facilities suggest the absence of
pollutants hazardous to human health in food products. However, environmental pollution,
especially the oceans, is increasing. Particularly dangerous is the accumulation of
persistent organic pollutants in fish tissues, primarily mutagenic compounds. Mutagenic
compounds may enter human tissues with drinking water and food; they cause various
kinds of mutations and can exhibit carcinogenic and teratogenic effects. In this work, we
studied the content of mutagenic compounds in the tissues of fish, and in fish oil obtained
from cod liver of Gadus morhua and Macrourus berglax.

The mutagenicity of the studied extracts was determined using a modified Ames
Salmonella semi-quantitative test / microsome with a metabolic activation system based
on the microsomal fraction S9 from the liver of male white rats (Wistar line) induced by
Aroclor 1254 solution in olive oil (40 mg/kg rat weight). Salmonella typhimurium TA-98 and
TA-100 strains auxotrophic for histidine were used as indicator strains. Strain TA-98
registers mutations of the reading frame shift type, and TA-100 registers mutations of the
base replacement type. Mutagenicity was judged by the frequency of reversals to histidine
prototrophy (His +), detected on plates with minimal medium. In experiments without
metabolic activation (- MA), a direct mutagenic effect was evaluated. In experiments with
metabolic activation (+ MA), the mutagenicity of metabolic products (mutagenic effect)
present in the studied samples was revealed. 100 pl of the extract was added to each
Petri dish (plate). The extract evaporated on a film evaporator was dissolved in 5 ml of
dimethyl sulfoxide (DMSO).

The occurrence of mutagenicity (mutagenic compounds) in the samples of fish oil might
be an indication of presence of chemical pollutants in water and food of the fish studied.
This is further supported by chemical analysis of the biogenic samples —using
chromatography mass spectrometry method.

Chlororganic compounds - isomers of tri-, tetra-, penta-, and hexachlorobiphenyls, as well
as the pesticide DDT and its metabolites DDE and DDD, were found in all fat samples.
Each sample contains hydrocarbons of petroleum origin: polycyclic aromatic
hydrocarbons, biphenyls, tetrahydronaphthalenes, indenes, alkanes of normal and
branched structure, alkylbenzenes, naphthenes. Phthalates, which are used as
plasticizers, were found in each of the samples. The maximum amount of phthalates
found in fat from cod liver.

Mutagenic chemicals were discovered in fish oil samples of two species of fish, namely,
Gadus morhua, Macrourus berglax.

Keywords. Ames Salmonella test / microsomes, mutagens, chromatography-mass
spectrometry, ecotoxicants, biological tissues of marine fish, fish ail.
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The research was focused on 17 sites with varying degrees of metal contamination in
the Ardon river basin (North Ossetia), where the Mizur mine, the Unal tailing dump,
and the dumps of point deposits play a significant role in polluting the natural
environment. Background areas at different distances from the tailings dump were
located within the Unal village, the Zaramag basin (the upper reaches of the Ardon
river), above the Buron village, Alagir city, and the North Ossetian reserve. They are
mesophytic grasslands located almost at the same height above sea level (930-990
m). At each point, the floristic composition and biomass of the mowing from 1 m?2
were taken into account. In practice, species biodiversity concerned a-(number of
species in habitats) and B-diversity (differences in species in habitats). From each
tree of flat-leaved birch Betula platyphylla Sukacz, 80 leaves were selected from 4
sides (North, South, West, East) at a height of 1.8-2 m with the maximum number of
available branches, with shortened shoots taking into account the illumination of the
trees. After the selection of leaves on the same day, measurements were made —
determining 5 metric parameters, the average relative difference in the characteristic
and the degree of asymmetry of the leaves. It was found that in conditions of
polymetallic biogeochemical provinces, a high concentration of the sum of metals in
soils and birch leaves is accompanied by an increase in the value of the fluctuating
asymmetry (FA) of leaves and sulfur-containing biologically active substances. In
conditions of massive pollution (around the tailings storage facility) with the amount of
metals in the soil-soils of 1395-5727 mg/kg, the FA value reached 0.05-0.07 units,
especially in conditions of tree shading. In the background areas, this parameter
changed between 0.02 and 0.04 units. At the same time, there was a relationship
between the amount of metals in soils and plants and the value of leaf FA.

Keywords: fluctuating asymmetry, leaves of birch, heavy metals, pollution.
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Natural clays as materials with a number of unique properties, such as micro- and
nanoporous structure, the presence of surface active centers of various nature, high
cation exchange capacity have long been widely used as highly effective sorbents for
heavy metals, radioactive isotopes and some organic pollutants in contaminated soils
and wastewater. However, the diversity of the composition, structural and textural
characteristics of natural clay minerals, the hydrophilic nature of their surfaces, limits
their use in environmental protection practice due to low selectivity and weak
interaction with non-polar and weakly polar substances. This problem can be solved
by the modification of layered silicates by organic substances and the synthesis of
organoclays with desired properties - increased absorption capacity, selectivity and
environmental friendliness.

We have studied the sorption of heavy metals by bentonite and kaolinite in the
presence of widespread natural organic substances - fulvic acids. Fulvic acids
enhanced the adsorption of zinc and lead ions by kaolinite in the acidic pH range (at
element concentrations 0.4-4.0 mmol/l). There is a tendency to increase the
adsorption by kaolinite with an increase in pH. Fulvic acids increased the adsorption
of heavy metals by bentonite only at high concentrations of elements in solution (2-4
mmol/l). Adsorption of heavy metals by clay minerals correlated with the content of
natural organic matter in solutions and depends on nature of an element. The
sequence of adding cations and fulvic acids to clays also influenced the adsorption
value, which indicates complex interaction mechanisms in the systems under study.
Based on the our results and existing data about the interactions between clay
minerals and organic substances in a solution, it is planned to synthesize row of
different organoclays based on clay minerals and natural organic substances for
adsorption of trace element ions and polycyclic aromatic hydrocarbons and to study
structural, immobilizing and toxic properties of the synthesized sorbents.

Keywords: heavy metals, clay minerals, soil organic substances, adsorption.
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From the geoecological point of view, process of soil recultivation represents the
restoration of its fertility lost due to various reasons to which it is possible to refer
productive activity of the gas industry in the conditions of the Far North. Very often this is
accompanied with mechanical impact on a soil-vegetable cover when soils partially or
completely lose a vegetable cover and an organogenic layer, and the mineral horizons
come to a day surface. The specified geoenvironmental problem solved on the example of
the mechanically disturbed tundra soils of the Taz peninsula (68°09' N, 76°02' E; Yamalo-
Nenets Autonomous District, Russia). The main objective of present work consisted in
vitro modeling of stimulation of the recultivation of disturbed tundra soils by means of peat
addition (peat:soil, 1:4) and an express assessment of this process efficiency with use a
catalase and dehydrogenase enzyme activity analysis of soil samples. For this purpose,
the representative average samples (0-6 cm layer) of disturbed tundra soils, representing
the consolidated sand on granulometric composition, were selected on two sites around
the location of installations of the complex gas preparation providing collection and
handling of natural gas and gas condensate. On one site the vegetable cover was
completely absent; on other site the regeneration of a vegetable cover in the form of
certain species of grass-cereal association as well as mosses was noted. The received
data showed that closest to catalase activity of peaty-gleezem typical tundra soil as
standard taken for 100%, was the corresponding enzyme activity of disturbed soil with a
vegetable cover, which during observation made 62-75% that is higher than activity even
of the peat used for soil recultivation. It allows to draw a conclusion on a significant
contribution of plants to soil enzyme activity through postmortal plant material, due to the
enzymes remaining in this material. Apparently what regeneration of a vegetable cover as
self-restoration of the disturbed soil was diagnosed by increase in catalase activity. The
other picture was observed in case of dehydrogenase activity correlating with total
qguantity of microorganisms in the soil. So, for the entire period of observation, peat
addition significantly increased the dehydrogenase activity of disturbed soil without
vegetable cover and, especially with a vegetable cover. Apparently, efficiency of
recultivation of the disturbed soils by means of peat is diagnosed by increase in
dehydrogenase activity. Meanwhile the dehydrogenase activity of peat, it not only reached
the corresponding activity of peaty-gleezem typical tundra soil, but also in the first 5 days
was 29% higher. Thus, the relevant results of in vitro modeling that were aimed to peat
addition based recultivation of the mechanically disturbed tundra soils of the Taz
peninsula showed that catalase and a dehydrogenase activity analysis are fitting for
express assessment of recultivation process. The results of the recultivation process
modeling were the base of the relevant of innovative biogeochemical technology of soil
recultivation.

Keywords: the Taz peninsula, mechanically disturbed soils, modeling of recultivation,
regeneration of vegetative cover, peat addition, enzyme activity analysis.
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ROLE OF NATURAL AND ANTHROPOGENIC FACTORS IN
TRANSFORMATION OF CHEMICAL COMPOSITION OF WATER
OF THE RIVER ARDON (NORTH OSSETIA)

Dr Alexander Degtyarev

Vernadsky Institute of Geochemistry and Analytical Chemistry of the RAS, Moscow,
Russian Federation

The Sdonsky mining district, located in North Ossetia, is part of the North Caucasus
polymetallic belt. A number of Pb-Zn fields are developed in a closed way. Two
mining and processing plants are located in the villages of Mizur and Upper Fiagdon.
Tailing dumps are associated with them. The largest tailing dump of is located in the
Lower Unal village on the left bank of the Unal river. All these objects, as well as
dumps and road embankments, are sources of man-made heavy metals (HM)
entering the river network. The influence of mudflow processes in the Ardon river
basin on the chemical composition of natural and man-made waters was studied. As
a result of the mudslide, there were no sharp changes in the composition of natural
and man-made waters in the Unal basin. The mineralization of the filtered part of the
water from the Ardon river remained the same for almost the entire length and varied
from 60 to 90 mg/L, increasing slightly from the source of the river to the mouth
(confluence with the Terek river). The redox potential of the Ardon river waters
usually increases from the source to the mouth. However, in 2003, its value
decreased slightly from 139-193 mV (compared to 188-276 mV in 2001). On the
contrary, the pH value of water decreases from the upper reaches of the Ardon river
to the mouth: in 2001, the pH varied from 8.00 to 8.28, and after the mudslide in 2003
- from 7.40 to 8.11. In particular, for the Unaldon river, the Eh value decreased from
220 mV in 2001 to 166 mV in 2003, and the pH value increased slightly from 7.15 to
7.24. For another tributary of the Myramdon river, the changes were as follows: Eh -
187 mV (2001) and 193 mV (2003), pH - 8.17 (2001) and 8.07 (2003). In General, the
natural disaster of 2003 in the Ardon river basin caused certain changes not only in
the morphology of landscapes, but also in the nature of migration of chemical
elements as a result of redistribution of mudflow material.

Keywords: chemical composition of water, mineralization, river Ardon, mudflow.
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METHODS OF PROTECTION OF SURFACE AND UNDERGROUND
WATERS AND SOIL FROM OIL POLLUTION

Rauf V. Galiulint, Anatoly K. Arabsky?, Vladimir N. Bashkin®

linstitute of Basic Biological Problems of Russian Academy of Sciences, Pushchino,
Moscow Region, 142290, Russian Federation;
2"Gazprom Dobycha Yamburg" LLC, Novy Urengoy, Yamalo-Nenets Autonomous
District, 629306, Russian Federation;
SInstitute of Physicochemical and Biological Problems of Soil Science of Russian
Academy of Sciences, Pushchino, Moscow Region, 142290, Russian Federation.

It is known that the most serious pollution of surface and underground waters and soil by
oil happens at its emergency floods. At the same time, oil coming to surface waters forms
the film floating on water, the dissolved or emulsified forms, and its heavy fractions settle
on a bottom and are adsorbed by bottom sediments as a source of secondary pollution of
water mass. Meanwhile, the main source of oil penetration in underground waters is the
soil, which becomes polluted in cases occurring during oil production and transportation.
Migration of oil from a soil in underground waters usually comes on pores of the horizons
composing a soil profile. The purpose of this work is the presentation of information
concerning to problem of methods of protection of surface and underground waters and
soil from oil pollution. So to number of basic measures for a remediation of the surface
waters polluted by oil the following is belongs: installation the floating booms obstacles
having various modifications made of the special fabric having the high durability and
resistance to oil impact and employees for restriction of distribution of its film on a water
surface and promoting its concentrated collection and also use of the sorbents simplifying
and accelerating the procedure of mechanical removal of oil from a water mirror;
application for water purification from oil of the hydrocarbons-oxidizing microorganisms
preparations representing biomass of active strains; application of nitrogen-phosphorus
compounds for stimulation of growth of quantity of microorganisms, and also the neutral
sorbent having buoyancy for keeping of bacteria on a surface of a hydrocarbon film are
the important part of these preparations. Remediation of the polluted soil as a source of oil
penetration in underground waters includes soil cleaning by biological means containing
also hydrocarbons-oxidizing microorganisms. So, in our in vitro researches the efficiency
of cleaning of oil polluted soil by means of biocompost representing the fermented peat-
manure mixture enriched with hydrocarbons-oxidizing microorganisms in quantity of 106
cell/lg and also nutrients were estimated. Here oil pollution of the soil was simulated by
application to its samples the oil (50 and 100 g/kg) in which then added biocompost (50
and 100 g/kg). Researches on degradation of oil hydrocarbons under the influence of
biocompost have shown that the time of almost full degradation of hydrocarbons (t99, day)
at concentration of oil in 50 g/kg is reduced rather control variant by 2-5 times, and at
concentration of 100 g/kg — 2-4 times. Thus, there are currently proven and sufficiently
effective methods to protect surface and underground waters and soil from oil pollution at
emergency floods occurring during oil production and transportation.

Keywords: oil, pollution, surface and underground waters, soil, protection, remediation,
biocompost, oil hydrocarbons degradation.
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PHYTOTOXICITY OF LIQUID LAUNDRY DETERGENT “BLUE MOON” TO
LENTIL (Lens culinaris) AND MUNG BEAN (Vignha radiata)

X. Cail, S.A. Ostroumov?

1Shenzhen-MSU-BIT-University, Shenzhen, People's Republic of China
2Faculty of Biology, M.V. Lomonosov Moscow State University, Moscow 119991,
Russian Federation

Synthetic detergents, including laundry detergents, are a new type of chemical
pollutants of the environment, including freshwater and marine aquatic ecosystems.
The previous experiments of S.A. Ostroumov discovered toxicity of synthetic
detergents to many biological species, e.g., to several species of higher plants. This
demonstrated environmental hazards from synthetic detergents, including laundry
detergents.

The goal of this work is to answer the question whether the synthetic detergent “Blue
Moon” is toxic to higher plants.

“Blue Moon” liquid laundry detergent is a broadly used synthetic detergent across
China. Unlike the known toxicity of detergent components (e.g., surfactants, etc.), the
overall toxicity of synthetic detergent mixtures has long been unknown yet. To fill this
gap in knowledge, the effects of “Blue moon” liquid laundry detergent (“Blue moon”-
LLD) on seed germination (SG) and root elongation (RE) of the lentil (Lens culinaris)
and the mung bean (Vigna radiata) was tested in our study.

In the lentil (Lens culinaris)-based tests, both SG and RE were measured
simultaneously and recorded in the form of percent of germination of the seeds (PGS,
%) and the root length (RL, mm) accordingly. As a result, various concentrations
(0.1%, 0.5% and 1.0%) of “Blue moon”-LLD caused a decrease in PGS (ca. 0%-80%)
and root length (RL, ca. 0-5 mm) after the 72-h incubation, and PGS (ca. 0%-90%)
and RL (ca. 0-9 mm) after the 96-h incubation.

Our experiments discovered that “Blue moon”-LLD could inhibit the growth of the
Lens culinaris and Vigna radiata plant species simultaneously. As far as the lentil
(Lens culinaris) was concerned, RL seems to be a more sensitive and accurate
parameter than PGS for phytotoxicity assessment of “Blue moon”-LLD. It may be
therefore especially useful for semi-qualitative and quantitative analysis of ecotoxicity,
which confirms the results that previously were obtained with bioassay of other
detergents and surfactants using some other species of higher plants in the
experiments conducted by S.A. Ostroumov and described in the publications.

In the SG test, “Blue moon”-LLD at the range of concentration (0.1%, 0.5% and 1.0%)
led to a reduction in SG of Lens culinaris (0.0%-72%) and Vigna radiata (67%-98%).
Analyzing the results of the phytotests, we compared the lentil (Lens culinaris)
response with the mung bean (Vigna radiata) response to “Blue moon”-LLD.

It is interesting to compare the results of this study with the previous results obtained
in S. Ostroumov’s group at Moscow State University. These previous studies
discovered phytotoxic effects of the liquid detergent "Vilva" on the seedlings of the
higher plants, the buckweat Fagopyrum esculentum and the rice Oryza sativa. At a
concentration of "Vilva" 0.25 ml/L, the growth of the seedlings of F. esculentum
stopped, and the elongation rate of the seedlings of O. sativa was inhibited by 22-
75%.
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The new data are in accord with the results of study of effects of another detergent on
these two plant species.
Conclusions.

The authors conducted the bioassay of the liquid laundry detergent (“Blue
moon”-LLD) which was made in China, using two species of higher plants,
namely of lentils (Lens culinaris) and mung beans (Vigna radiata).

This detergent was toxic to the both plant species.

Both parameters measured were sensitive to the detergent studied.

The phytotests including Lens culinaris and Vigna radiata tests are effective and
sensitive to assess phytotoxicity. The phytotests are simple and economical to
do the toxicity assessments. They are useful tools to do non-animal research of
chemicals, including environmental pollutants. Taking in account bioethical and
cost-efficiency considerations, higher plant-based bioassays are an efficient and
promising method to assess phytotoxicity of chemicals as well as anthropogenic
effects in both terrestrial and aquatic ecosystems.

Keywords: phytotoxicity, “Blue Moon” liquid laundry detergent, bioassay,
germination, root elongation, phytotest, environmental hazards, lentil, mung bean,
Lens culinaris, Vigna radiata,

161



THE FOURTH INDUSTRIAL REVOLUTION - THE IMPORTANCE FOR GREEN ECONOMY PROGRESS AND ENVIRONMENTAL PROTECTION

HYGIENIC RATING OF HYDROCARBONS IN BOTTOM SEDIMENTS
Vladimir N. Bashkin?, Rauf V. Galiulin?, Roza A. Galiulina?, Rumiya R. Khorobrykh?
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Under an emergency entry of hydrocarbons in the form of oil, gas condensate, and their
processing products (gasoline, kerosene, and others) into waters ecosystems, the quality
of the latter is largely determined by the pollution level of bottom sediments. This is due to
the fact that hydrocarbons accumulating bottom sediments, if stirred up by wind impacts,
sharp increases in the flow velocity, or dredging of bottom sediments, become a source of
the secondary pollution of the water mass. Objective pollution control of bottom sediments
is possible only with an experimentally substantiated hygienic standard of the above
substances such as their maximum permissible concentrations (MPCs). However today
hygienic standards for bottom sediments have not developed thus far, even for priority
chemicals substances, including hydrocarbons. The objective of our study was to analyze
and generalize information about the hygienic rating of the hydrocarbons in bottom
sediments. Studies have concluded that the above rating should be performed through the
experimental substantiation of the threshold concentrations by four harmful indices (the
general sanitary, water-migration, ichthyo-accumulation, and organoleptic) to establish the
limiting harmful index and the MPC value of the hydrocarbons in bottom sediments
(mg/kg). Each harmful index is assessed by determining the respective threshold
concentration of the hydrocarbons. So, the general sanitary index characterizes the
processes of changes in the quantity of microorganisms and their enzymatic activity in
bottom sediments under the action of hydrocarbons. The threshold concentration here is
the maximal quantity of the substances in bottom sediments that does not cause
substantial changes in the quantity of the microorganisms and their enzymatic activity.
The water-migration index describes the migration of the hydrocarbons from bottom
sediments to the water mass. The threshold concentration is the maximal quantity of the
substances in bottom sediments that at entry into water does not lead to an increase in
the MPC for water. The ichthyo-accumulation index characterizes the migration of the
hydrocarbons from bottom sediments through water into fish and their accumulation in the
fishes’ tissues and organs. The threshold concentration by this index means the maximal
guantity of the substances in bottom sediments under which their accumulation in fishes
used as food does not lead to an increase in the permissible residual quantities
established for them. The organoleptic index is changes in the smell, flavor, and nutritional
value of fishes under the impact of the hydrocarbons. The threshold concentration here is
the maximal quantity of the substances in bottom sediments that does not affect the
organoleptic indices of fish products. Finally, the experimental substantiation of the
threshold concentrations of the hydrocarbons by the above four harmful indices results in
choosing as the limiting index the one that has the least threshold value, which will be the
MPC of the hydrocarbons in bottom sediments of water ecosystems.

Keywords: hydrocarbons, bottom sediments, hygienic rating, harmful indices, threshold
concentrations, maximum permissible concentration.
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ANALIZA ZAGADENJA VAZDUHA U FUNKCIJI KONCENTRACIJE
SUSPENDOVANIH CESTICA PM:s

Zoran Mili¢eviét, Dragan Marinovi¢?, Ljiljana Arsi¢?,
Dusanka Marinovi¢?, Violeta Mili¢evi¢*

1Ekonomski fakultet, KolaSinska 156, 38220 Kosovska Mitrovica
2Zavod za javno zdravije, Slobodana Penezic¢a 16, 36000 Kraljevo
SMedicinski fakultet Vojnomedicinske akademije, Crnotravska 17, 11000 Beograd
4Akademija strukovnih studija JuZzna Srbija, Odsek za poslovne studije Blace,
Kralja Petra | 70, 18420 Blace

Suspendovane &estice u vazduhu, zbog svog negativhog dejstva na zdravlje ljudi,
danas su sve viSe predmet interesovanja stru€njaka, regulatornih tela i najSire
javnosti. Posebna paZnja posvecuje se suspendovanim Cesticama PM:s koje, zbog
svoje manje veli€ine, dublje i efikasnije prodiru u plu¢a €oveka, a izazivaju i negativhe
efekte na Zivotnu sredinu. U ovom radu analizirane su koncentracije suspendovanih
Cestica PM2s iz ambijentalnog vazduha na teritoriji grada Kraljeva, uzorkovanih u
periodu od 2015-2019. godine. Gravimetrijskom analizom 1771. uzorka utvrdeno je
da se koncentracija ovih &estica kre¢e u opsegu od 1,81-376,81ug/m3. Posebno
zabrinjava podatak da je ¢ak 48,45% analiziranih uzoraka bilo iznad grani¢nih i
tolerantnih vrednosti. U svakoj godini analiziranog petogodiSnjeg perioda uocena je
ista pravilnost tj. najve¢a prekora€enja bila su u periodu grejne sezone Sto znadi da
nacin grejanja u gradu Kraljevu ima dominantnu ulogu u zagadenju vazduha ovim
Cesticama. U cilju oCuvanja Zivotne sredine, a posebno zdravlja ljudi, neophodna je
primena adekvatnih mera sa posebnim akcentom na osavremenjavanje tehnolo$kih
reSenja za sagorevanje goriva u kotlarnicama i individualnim lozZistima.

Klju€ne re€i: Zagadenje vazduha, suspendovane Cestice PM2s, gravimetrijska analiza.
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ANALYSIS OF AIR POLLUTION IN FUNCTION OF THE
CONCENTRATION OF SUSPENDED PARTICLES PM2s
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Suspended airborne particles, due to their negative effects on human health, are now
increasingly the subject of interest of experts, regulatory bodies and the general
public. Particular attention is paid to suspended PM:s particles, which, due to their
smaller size, go through deeper and more efficiently into the lungs of humans, and
also cause negative environmental effects. This paper analyzes the concentrations of
suspended PMas particles from ambient air in the territory of the city of Kraljevo,
sampled in the period 2015-2019 years. Gravimetric analysis of the 1771 sample
determined that the concentration of these particles was in the range of 1.81-
376.81ug/m3. Of particular concern is the fact that as many as 48.45% of the
analyzed samples were above the limit and tolerance values. The same regularity
was observed in each year of the five-year period analyzed, ie. the largest
exceedances were during the heating season which means that the heating mode in
the city of Kraljevo plays a dominant role in the air pollution of these particles. In order
to preserve the environment, and especially human health, it is necessary to apply
adequate measures with special emphasis on the modernization of technological
solutions for combustion of fuel in boiler rooms and individual combustion plants.

Keywords: air pollution, suspended PMzs patrticles, gravimetric analysis.

164



THE FOURTH INDUSTRIAL REVOLUTION - THE IMPORTANCE FOR GREEN ECONOMY PROGRESS AND ENVIRONMENTAL PROTECTION

MONITORING RADIOAKTIVNOSTI U SRBIJI
Olivera Jovanovi¢, Zorica Baros, Ana Markovié
Visoka $kola strukovnih studija - Beogradska politehnika, Beograd, Srbija

Sistematsko ispitivanje radioaktivnosti u Zivotnoj sredini se prema Zakonu od zastiti
od jonizujueg zra€enja i o nuklearnoj sigurnosti vrSi radi utvrdivanja prisustva
radionuklida u Zivotnoj sredini i procene nivoa izlaganja stanoviStva jonizuju¢im
zraCenjima i to u redovnim uslovima, u sluaju sumnje na akcident i toku akcidenta.
Sakupljanje i analizu uzoraka obavljaju pravna lica, koja obavljaju poslova zastite od
zraCenja, a ovlasSéena su od strane Agencije za zaStitu od jonizujuéih zra€enja i
nuklearnu sigurnost Srbije.

U cilju dobijanja pouzdanih podataka vrie se sledecCe analize: sadrzaj radionuklida u
vazduhu, sadrzaj radoinuklida u &vrstim i te€nim padavinama, sadrzaj radionuklida u
povrSinskim vodama i re€nom sedimentu, sadrzaj radionuklida u vodi za pi¢e, sadrzaj
radionuklida u zivotnim namirnicama i sto€noj hrani i nivo izlaganja jonizuju¢em
zraCenju prirodnog porekla u boravidnim prostorijama i radnoj sredini.

Sto se tie stanja kontaminacije radionuklidima u Republici Srbiji, neophodno je istaci
da se u zivotnoj sredini detektuje odredena koli¢ina radionuklida, ali da nasa zemlja
ne pripada kategoriji kriti€nog stanja kada je jonizujuée zragenje u pitanju.

Na osnovu detaljnih podataka institucija koje se bave monitoringom radioaktivnosti
bice izneti podaci o stanju jonizuju¢eg zraenja u Republici Srbiji na osnovu merenja
obavljenih u 2017. god.

Kljuéne reci: radionuklidi, jonizuju¢e zraenje, kontaminacija, monitoring radioaktiv-
nosti.
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RADIOACTIVITY MONITORING IN SERBIA
Olivera Jovanovi¢, Zorica Baros, Ana Markovié
College of Vocational Studies - Belgrade Polytechnic, Belgrade, Serbia

According to the Law on ionizing radiation protection and nuclear safety, the
systematic research of radioactivity in the environment is conducted to determine
whether radionuclides are present in the environment and to assess the level of
exposure of the population to ionizing radiation in regular circumstances, in case of a
suspected accident or during an accident.

The collection and analysis of samples is performed by businesses engaged in
radiation protection activities, authorized by the Agency for ionizing radiation
protection and nuclear safety of Serbia.

In order to receive reliable data, the following analyses are conducted: the amount of
radionuclides in the air, the amount of radionuclides in solid and liquid forms of
precipitation, the amount of radionuclides in surface waters and river sediments, the
amount of radionuclides in drinking water, the amount of radionuclides in foodstuffs
and fodder and the level of exposure to natural sources of ionizing radiation in living
quarters and work spaces.

When it comes to the state of contamination with radionuclides in the Republic of
Serbia, it is necessary to point out that there is a certain amount of radionuclides
detected in the environment, but that Serbia does not belong to the category of critical
conditions when it comes to ionizing radiation.

Based on detailed information from institutions engaged in monitoring radioactivity,
data on the state of ionizing radiation in the Republic of Serbia based on
measurements published in 2017 shall be presented.

Keywords: radionuclides, ionizing radiation, contamination, monitoring radioactivity.
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ZNACAJ AEROZAGADENJA U MULTIFAKTORIJALNOM MODELU
ALERGIJSKOG RINITISA

Milena Pavi¢?, Zarko Pavi¢?, Svetlana Roljevié-Nikolié3, Nikola Curgié?
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U razvoju alergijskog rinitisa kao multifaktorijalne bolesti zna&ajnu ulogu imaju, pored
genetskih faktora, i faktori spoljne sredine sa aerozagadenjem. Svetska zdravstvena
organizacija ukazala je na neophodnost kontinuiranog monitoringa polena suspendo-
vanog u vazduhu upravo zbog multifaktorijalne etiopatogeneze alergijskog rinitisa,
dok je u Srbiji Zakonom o zastiti vazduha polen okarakterisan kao aerozagadival
emitovan iz prirode sa mogucim Stetnim uticajima po zdravlje stanovniStva. Rad pred-
stavlja korelaciju rezultata retrospektivne klinicke studije na uzorku od 352 ispitanika
na Odeljenju za otorinolaringologiju Opste bolnice Pancevo i rezultata aerozagadenja
sa kalendarom polenacije Zavoda za javno zdravlje Pan&evo na 729 uzoraka u perio-
du 2015/2016. godina. 24-&asovna koncentracija ¢adi merena je metodom reflekso-
metrije uz koriStenje selektivhe dvokanalne analize, dok je koncentracija suspendo-
vanih Cestica PM10 merena svakog treCeg dana. Za statisticku obradu podataka u
retrospektivnoj klini¢koj studiji koriSteni su apsolutni/relativni brojevi, mere centralne
tendencije/disperzije i HI-kvadrat test. Od uzorka SPT-testiranja na 352 ispitanika,
154 su imali pozitivan test na inhalatorne alergene. Naj¢eS¢a senzibilizacija u odnosu
na inhalatorne alergene bila je na Dermatophag.pter 40,2%, iz grupe polena korova
Ambrosia elat. 28,5%, iz grupe polena trava Lolium p. Dactylis. glom. 27,2% i iz
grupe polena drve¢a Betula veru. 12,3%. Merenje aerozagadenja pokazalo je na
uzorku od 729 mesta na teritoriji grada Pan¢eva koncentraciju ¢adi 9 u vazduha iznad
dozvoljene graniéne vrednosti u 13,4% slu€ajeva. Koncentracija suspendovanih &es-
tica PM10 u vazduhu bila je u 30,5% iznada grani¢ne vrednosti, dok je u 9 uzoraka
koncentracija benzopirena bila rizi€na po zdravlje stanovnistva. U radu je pokazana
direktna i egzaktna povezanost rezultata retrospektivne klinicke studije uticaja
aeroalergena na razvoj alergijskog rinitisa sa fizickim merenjem aerozagadenja na
odredenoj teritoriji, u ovom slu€aju grada Panceva. Buduéi radovi iz ove oblasti bi
trebalo da sadrze kako klini¢ke, tako i ekoloSke parametre.

Kljuéne reci: aerozagadenje, aeroalergeni, genetski faktori, alergijski rinitis, multi-
faktorijalni model.
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Besides genetic factors, environmental factors such as air pollution play a significant
role in the development of allergic rhinitis as a multifactorial disease. The World
Health Organization has drawn attention to the necessity of continually monitoring
pollen particles suspended in air due to multifactorial etiopathogenesis of allergic rhin-
itis while the Law on Air Protection in Serbia characterizes pollen as an air pollutant
emitted from natural sources with potential harmful effects on population’s health.
This work presents a correlation of the results of a retrospective clinical study conduc-
ted on a sample of 352 participants in the Department for Otorhinolaryngology at the
General Hospital Pan€evo and the air pollution results with the pollination calendar of
the Institute for Public Health Pan&evo containing 729 samples from the 2015-2016
period. The 24-hour soot concentration was measured using the reflexometry method
and a selective two-channel analysis, while the concentration of suspended particul-
ates PM10 was measured every third day. Absolute and relative numbers were used
for the statistical data analysis in the retrospective clinical study as well as the Chi-
squared test and the measures of central tendency and dispersion. Out of 352 pati-
ents having taken the SPT-test, 154 tested positives to inhalant allergens. The most
frequent sensitization to inhalant allergens was to Dermatophag.pter 40.2%, to
Ambrosia elat. (from weed pollens) 28.5%, to Lolium p. Dactylis. glom. (from grass
pollens) 27.2%, and to Betula veru. (from tree pollens) 12.3%. The air pollution meas-
urement showed that the soot concentration in ambient air was over the permissible
limit value in 13.4% cases out of 729 monitoring stations in the territory of the city of
Pancevo. The suspended particulate matter PM10 concentration in air exceeded the
limit value in 30.5% while a concentration of benzopyrene was over the health risk
level in 9 samples. The work shows a direct and exact relation between the results of
the retrospective clinical study on the influence of inhalant allergens on the develop-
ment of allergic rhinitis and the physical measurements of air pollution in a particular
territory, in this case the city of Pancevo. Future work in this area should include both
clinical and ecological parameters.

Keywords: air pollution, inhalant allergens, genetic factors, allergic rhinitis, multifac-
torial model.
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PRIKAZ PROMENA VEGETACIJE NAKON POZARA U SRP
DELIBLATSKA PESCARA KORISCENJEM TEHNIKA DALJINSKE
DETEKCIJE

Goran Tmusic¢!, Vera Stankovic?

1Prirodno-matematicki fakultet, Departman za biologiju i ekologiju, Univerzitet u
Novom Sadu, Trg Dositeja Obradovica 2, 21000 Novi Sad
2|nstitut za kriminolo$ka i sociolo$ka istraZivanja, Gracanicka 18, 11000 Beograd

Apstrakt: Na putu ka Cetvrtoj industrijskoj revoluciji, brisanju granica i integrisanju
informacionih tehnologija u sve sfere Zivota, ne sme se zaboraviti potreba konstantne
zastite zdrave Zivotne sredine. Monitoring je na prvom mestu, kao najefikasnija
preventivna mera. Jedna od najsavremenijih tehnika praéenja stanja i promena
Zivotne sredine je upotreba satelita i daljinske detekcije. U tom smislu, na primeru
pojave divljih pozara, koji se smatraju velikim uzro€nicima degradacije prirodnih
stanista, promena u atmosferi, zemljiStu, zivom svetu i ekonomiji, isti¢emo prednosti
kvantifikacije promena pogodenog zasti¢enog podruc¢ja u SRP Deliblatska pescara,
prikazom promena vegetacijskog pokrivaca tehnikama daljinske detekcije. Uzimajuéi
u obzir vreme i troSkove terenskih istrazivanja, kao i da se pozari Sire u velikom
vremenskom i prostornom, Cesto nedostupnom, rasponu, daljinsko istrazivanje je
odli¢na alternativa za procenu jacine i teZine uticaja poZara, stanja ekosistema i
kvantifikacije Stete, modelovanja i procene dinamike nakon poZara i kao alat za
definisanje strategije i nadgledanja obnavljanja vegetacije u za&ti€enim podrucjima.

Kljuéne re€i: pozar, daljinska detekcija, mapiranje, dNBR indeks, vegetacijski pokrivac.
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REVIEW OF VEGETATION CHANGES AFTER FIRE IN SNR DELIBLATO
SANDS USING REMOTE SENSING TECHNIQUE

Goran Tmusic¢!, Vera Stankovic?

1Faculty of Natural Sciences and Mathematics, Department of Biology and Ecology,
University of Novi Sad, Trg Dositeja Obradovi¢a 2, 21000 Novi Sad
2|nstitute for Criminological and Sociological Research, Gracanicka 18,
11000 Belgrade

On the way to the Fourth Industrial Revolution, erasing borders and integrating
information technology into all spheres of life, we must not forget the need for
constant protection of a healthy environment. Monitoring comes first, as the most
effective preventive measure. One of the latest techniques for monitoring conditions
and environmental changes is the use of satellites and remote sensing. In this regard,
by the example of the occurrence of wild fires, which are considered to be major
causes of degradation of natural habitats, changes in the atmosphere, soil, living
beings and economy, we emphasize the advantages of quantifying the changes of
the affected protected area in the SRP Deliblatska Sands, by showing the changes of
vegetation cover by remote sensing techniques. Considering the time and cost of field
research, as well as the spread of fires across a large temporal and spatial, often
inaccessible, range, remote sensing is an excellent alternative for assessing the
severity and severity of fire impacts, ecosystem status and quantification of damage,
modeling and dynamics assessment after fire, and as a tool for defining strategy and
monitoring vegetation restoration in protected areas.

Keywords: fire, remote sensing, mapping, dNBR index, vegetation cover.
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DOPRINOS BIOTEHNOLOGIJA ZASTITI ZEMLJISTA OD ZAGAPENJA
Dr Ana Batriéevi¢, Dr Vera Stankovi¢

Institut za kriminoloSka i socioloSka istraZivanja, GraCanicka 18,
11000 Beograd, Srbija

Kao jedan od eko-medijuma, zemljiste je narodito izloZeno prekomernom zagadenju
usled dejstva negativnih antropogenih faktora (pre svega tehnogenih uticaja), Sto
dovodi do njegove degradacije, koja se negativho odrazava kako na stanje zZivotne
sredine tako i na zdravlje ljudi. Istovremeno, razvoj biotehnologija, kao jednog od
dostignu¢a Cetvrte industrijske revolucije, omogu¢ava da se putem takozvanih
bioremediacionih procesa zemljiSte u odredenim slu€ajevima precisti od zagadujucih
materija i vrati u prvobitno stanje. Imajuci u vidu rastuéu primenu biotehnologija u
zastiti Zivotne sredine uopste, a posebno zemljista, autori u ovom radu razmatraju
pojam, primenu i domas$aj bioremediacionih procesa u zastiti zemljiSta od zagadenja
sa razli¢itih aspekata - pocCevsi od pravnog definisanja ovih procesa i njihovog
domasaja, preko primera njihove prakticne primene u navedenom kontekstu, uz
preporuke za buduée postupanje kako bi se stanje u ovoj oblasti u nasoj zemlji
unapredilo.

Kljuéne reéi: biotehnologije, bioremediacioni procesi, zivotna sredina, zagadenje,
zemljiste
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THE CONTRIBUTIN OF BIOTECHNOLOGIES TO THE PROTECTION OF
SOIL FROM POLLUTION

Dr Ana Batriéevi¢, Dr Vera Stankovi¢

Institute of Criminological and Sociological Research, GraCanicka 18,
11000 Belgrade, Serbia

As one of eco-mediums, soil is particularly exposed to excessive pollution due to the
effects of negative anthropogenic factors (primarily technological influences), which
leads to its degradation that has negative impacts on the condition of the environment
as well as on human health. At the same time, the development of biotechnologies,
as one of the achievements of the fourth industrial revolution, in some cases
facilitates the cleansing of soil from pollutants and its return to normal state through
the so-called bioremediation processes. Having in mind the rising application of
biotechnologies in environmental protection in general, particularly when it comes to
soil, the authors of this paper discuss the term, application and scope of
bioremediation processes in the protection of soil from pollution, from various
perspectives - starting from the legal definition of these processes and their reach,
followed by the examples of their practical application in the aforementioned context
and accompanied by recommendations for future actions in order to improve the state
in this field in our country.

Keywords: biotechnologies, bioremediation processes, environment, pollution, soil
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INVESTICIONI CILJEVI U SISTEMU ZASTITE ZIVOTNE SREDINE U
REPUBLICI SRBIJI

Milosav Milickovi¢, Aleksandar M. Damnjanovic,
Aleksandar Mati¢, Miroslav Jevremovié

Poslovni i pravni fakultet, Knez Mihailova 33, Beograd, Srbija

Investicije u zastitu zivotne sredine u Srbiji predstavljaju obavezu koja je definisana
poglavliem 27 na putu u Clanstvo Srbije u EU. U skladu sa tim doneti su i
odgovarajuci dokumenti, programi i strategije kojima su odredeni investicioni ciljevi.
Analiza finansiranja ovih ciljeva pokazuje da ne postoji doslednost u ostvarivanju
pripriteta kao ni doslednost u strukturi finansiranja ciljeva. Najzna&ajnije investicije, do
2016. su bile investicije u za&titu vazduha, da bi se u 2017. i 2018. prioriteti promenili
i investiranje se usmerilo na upravljanje otpadom. Upravljanje otpadnim vodama je
bilo na treéem mestu po intenzitetu finansiranja. Ozbiljne drzave pitanje finansiranja
zastite zivotne sredine postavljaju kao prioritetno, i u zavisnosti od privrednog rasta i
razvoja namecu pitanje investicaja u industrijske tehnologije koji smanjuju zagadenje
zivotne sredine. Problem veéini zemalja koje su u tranziciji predstavljaju ove
investicije.

Kljuéne reéi: investicije, vazduh, otpad, otpadne vode.

INVESTMENT GOALS IN THE ENVIRONMENTAL PROTECTION SYSTEM
IN THE REPUBLIC OF SERBIA

Milosav Milickovi¢, Aleksandar M. Damnjanovic,
Aleksandar Mati¢, Miroslav Jevremovié

Faculty of Business and Law, Knez Mihailova 33, Belgrade, Serbia

Investments in environmental protection in Serbia represent an obligation defined by
Chapter 27 on the road to Serbia's EU membership. Accordingly, appropriate
documents, programs and strategies have been adopted that set investment goals.
The analysis of the financing of these goals shows that there is no consistency in
achieving the priorities or consistency in the structure of the financing of the goals.
The most significant investments, until 2016, were investments in air protection, in
order to change the priorities in 2017. and 2018. and to focus on waste management.
Wastewater management ranked third in terms of funding intensity. Serious countries
raise the issue of environmental financing as a priority and, depending on economic
growth and development, raise the issue of investment in industrial technologies that
reduce environmental pollution. The problem for most countries in transition is these
investments.

Keywords: investments, air, waste, waste water.
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TRZISTE ZELENIH OBVEZNICA: INOVATIVNI PRISTUP FINANSIRANJA
ODRZIVE EKONOMIJE ZA ZEMLJE U RAZVOJU

Doc. dr Dragica Stojanovi¢

Fakultet za menadZment Zajecar, Srbija

U radu se analiziraju zelene obveznice kao izvori finansiranja zelenih projekata i razmatra
moguénost razvoja trzista u zemljama u razvoju. Cinjenica je da su zelene obveznice
relativno novi oblik finansiranja, ali zahvaljujuéi poveéanju ekoloSke svesti investitora,
poslednjih godina njihovo trziSte belezi enormni rast. Medutim, rast trziSta zelenih
obveznica u zemljama u razvoju i dalje je u poc¢etnoj fazi. Cilj teorijskog pristupa trzistu
zelenih obveznica je identifikacija kljuénih aktera za razvoj i barijera koje spre€avaju
zemlje u razvoju da iskoriste ovaj novi izvor finansiranja odrZive ekonomije. Nedostatak
odgovarajucih institucionalnih aranZmana za upravljanje zelenim obveznicama, izdavanje
minimalne veli€ine i visoki troSkovi transakcija su kljuCne prepreke razvoju ovog trzista u
zemljama u razvoju. Da bi se izborili sa izazovima, ovaj rad predlaze upotrebu
multilateralnih i nacionalnih razvojnih banaka kao posrednickih institucija za lokalno
upravljanje zelenim obveznicama. Za bolje razumevanje zelenih obveznica, u radu je dat
osnovni teorijski princip primene zelenih finansija.

Kljucne reci: zelene finansije, trziste zelenih obveznica, odrziva ekonomija, zemlje u razvoju.

THE GREEN BONDS MARKET: AN INNOVATIVE APPROACH TO
FINANCING SUSTAINABLE ECONOMY FOR DEVELOPING COUNTRIES

Ass. prof. dr Dragica Stojanovi¢

Faculty of Management Zajecar, Serbia

The paper analyses green bonds as sources of financing green projects and discusses
the possibility of developing market in developing countries. Green bonds are a relatively
new form of financing and thanks to increased investors’ climate awareness, the market
has seen an enormous growth in the last years. However, the growth of green bond
market in developing countries is still in its initial phase. The goal of the theoretical
approach to green bond market is to identify the key actors for the development and
barriers that prevent the developing countries from taking advantage of this growing
source of financing sustainable economy. The lack of appropriate institutional
arrangements for managing green bonds, issuing a minimum volume and high transaction
costs are the key obstacles to the development of this market in developing countries. In
order to cope with challenges, this paper proposes an use of multilateral and national
development banks as intermediary institutions for local green bond management. For a
better understanding of green bonds, the paper provides a basic theoretical background of
green finance.

Keywords: green finance, green bond market, sustainable economy, developing countries.
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ULOGA | ZNACAJ INTERNE REVIZIJE ZA UNAPREDENJE
KORPORATIVNOG UPRAVLJANJA

Zoran Kali¢anin?, Milica Kali¢anin!, Miroslav Peri¢?

1Fakultet za poslovne studije i pravo, Univerzitet Union - Nikola Tesla, Beograd, Srbija
2Poslovni fakultet, Univerzitet Singidunum, Beograd, Srbija

Autori u ovom nau¢nom radu analiziraju na koji nacin interna revizija moze biti
iskoriS¢ena u svrhu unapredenja korporativhog upravljanja. Korporativno upravljanje
predstavlja uspostavljanje sistema zasnovanog na poStovanju odgovarajucih
poslovnih principa i pravila organizacije u svrhu obezbedivanja definisanih okvira
upravljanja, ovlaséenja i nadzora prema menadZmentu. U okviru ovog procesa
postoje pravila i procedure koje je potrebno primenjivati prilikom donoSenja odluka
kako bi se postigli ciljevi koje je poslovni subjekt unapred postavio. Ono uti¢e na
celokupan ciklus poslovanja i zbog toga mu je potrebno pristupiti sa posebnom

reviziju Ciji je zadatak da doda vrednost na nacin Sto ¢e da pomogne organizaciji da
pruzi pomo¢ preduzec¢ima prilikom ostvarivanja njihovih ciljeva kroz procenu
delotvornosti upravljanja rizicima, kontrole i korporativnog upravljanja. Njen znacaj u
korporativnom upravljanju se ispoljava kroz njene 4 funkcije, misleci pri tome na:
pruZanje podrdke efikasnom upravljanju rizikom u poslovnom entitetu; uveravanje o
adekvatno uspostavljenom sistemu internih kontrola u preduzeéu; pruZanje podrdke u
obezbedivanju poStovanja zakona i propisa i preuzimanje aktivnije uloge u pruzanju
podrdke etiCkom kodeksu poslovnog subjekta. U radu je na prakti€nom primeru
prikazano kako interna revizija moZze da uti€e na podizanje finansijske i poslovne
discipline odnosno na unapredenje i optimizaciju poslovanja odnosno postizanja
pozitivnih efekata u poslovanju akcionarskog druStva koje je obuhvaéeno
istrazivanjem.

Kljuéne rec€i: korporativno upravljanje, korporacija, efikasno upravljanje, interna
revizija, interne kontrole, rizici.

177



THE FOURTH INDUSTRIAL REVOLUTION - THE IMPORTANCE FOR GREEN ECONOMY PROGRESS AND ENVIRONMENTAL PROTECTION

THE ROLE AND IMPORTANCE OF INTERNAL AUDIT FOR
IMPROVEMENT CORPORATE GOVERNANCE

Zoran Kali¢anin?, Milica Kali¢anin?, Miroslav Peri¢?

IFaculty of Business Studies and Law, University Union - Nikola Tesla, Belgrade, Serbia
2Faculty of Business, Singidunum University, Belgrade, Serbia

In this scientific paper, the authors analyze how internal audit can be used to improve
corporate governance. Corporate governance is a complex process that requires a lot
of effort and effort in order to provide management, authority and supervision to
management. Within this process, there are rules and procedures that need to be
applied when making decisions in order to achieve the goals set in advance by the
business entity. It affects the entire business cycle and therefore needs to be
approached with special care. In order to improve corporate governance, it is
necessary to include internal audit whose task is to help the organization to assist
companies in achieving their goals through the assessment of the effectiveness of
risk management, control and corporate governance. Its importance in corporate
governance is manifested through its 4 functions, referring to: providing support for
effective risk management in the business entity; assurance of an adequately
established system of internal controls in the company; providing support in ensuring
compliance with laws and regulations and taking a more active role in providing
support to the business entity's code of ethics. The paper presents a practical
example of how internal audit can affect the raising of financial and business
discipline, ie the improvement and optimization of operations, ie the achievement of
positive effects in the operations of a joint stock company covered by the research.

Keywords: corporate governance, corporation, efficient management, internal audit,
internal controls, risk.
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EKOLOSKI POREZI U FUNKCIJI ZASTITE ZIVOTNE SREDINE
REPUBLIKE SRBIJE

Aleksandar M. Damnjanovi¢!, Marijana Aleksi¢!, Miro Soki¢?, Jasmina Popov Locke!

1Poslovni i pravni fakultet, Knez Mihailova 33, Beograd, Srhija
2Dunav osiguranje, Makedonska 4, Beograd, Srbija

EkoloSki porezi postaju standard u poreskim sistemima u zemljama gde je kultura zastite
Zivotne sredine razvijena do neophodnosti preduzimanja organizovanih aktivnosti u ovoj
oblasti. EkoloSki porezi su element poreskog sistema u Srbiji. Prihodi od ove vrste
proizvoda predstavljaju zna€ajan instrument kontrole zagadenja i upravljanja prirodnim
resursima. NajveCe poresko opterecenje trpe najznacajniji zagadivaci i to u oblasti
energetike. Daleko manje ali zna€ajno optereéenje trpe oni koji imaju veze sa vlasniStvom
nad motornim vozilima, a najmanje opterecenje trpe obveznici obuhvaceni porezom na
zagadenje i na korid¢enje prirodnih resursa. PotroSnju koja utiCe na ugrozavanje Zivotne
sredine imaju za cilj da pogode ekoloski porezi. Stalno rastuéi prihodi od poreza u oblasti
zastite zivotne sredine imaju punu opravdanost, imajuci u vidu da su ekoloSki problem sve
viSe u fokusu ne samo drzave i nauéne zajednice ve¢ i stanovnistva. Analiza metodom
linearnog trenda pokazala je pozitivan smer, a prognoza daljeg kretanja poreskih
optereéenja u naredne dve godine u odnosu na zadnju analiziranu godinu pokazuje trend
povecanja.

Kljuéne reci: porezi, poresko opterecenje, ukupni porezi, prihodi od poreza.

ENVIRONMENTAL TAXES IN THE FUNCTION OF ENVIRONMENTAL
PROTECTION OF THE REPUBLIC OF SERBIA

Aleksandar M. Damnjanovi¢!, Marijana Aleksi¢!, Miro Soki¢?, Jasmina Popov Locke!

1Business and Law Faculty, Knez Mihailova 33, Belgrade, Serbia
2Dunav osiguranje, Makedonska 4, Belgrade, Serbia

Environmental taxes are becoming a standard in tax systems in countries where an
environmental culture is developed to the necessity of undertaking organized activities in
this field. Environmental taxes are an element of the tax system in Serbia. Product type
revenue is a significant instrument for pollution control and natural resource management.
The biggest tax burden is suffered by the most significant pollutants in the field of energy.
Far fewer but significant burdens are suffered by those who have to do with motor vehicle
ownership, and the taxpayers covered by the tax on pollution and on the use of natural
resources suffer the burden. Consumption that affects environmental hazards is meant to
be driven by environmental taxes. The ever-increasing environmental tax revenues are
fully justified, bearing in mind that the environmental problem is increasingly the focus of
not only the state and the scientific community, but also the population. The linear trend
analysis showed a positive trend, and the forecast of further movement of tax burdens in
the next two years compared to the last analyzed year shows an increasing trend.

Key words: taxes, tax burden, total taxes, tax revenue.
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STRES TESTOVI U FUNKCIJI PROCENE KREDITNOG RIZIKA U
BANKARSKOM SEKTORU

Milica Kali¢anin, Zoran Kali¢anin, Maja Dimi¢
Fakultet za poslovne studije i pravo, Univerzitet Union - Nikola Tesla, Beograd, Srbija

Odmeravanje kreditnog rizika predstavlja vaznu kariku u savremenim uslovima
bankarskog poslovanja. Kako kreditni plasmani ¢&ine glavnu oblast bankarskog
poslovanja, za kreditni rizik se moze reci da predstavlja najvazniji rizik koji je prisutan
u bankarskom poslovanju. Usled stalnih promena na bankarskom trzistu, kao i u
samoj internoj organizaciji poslovanja banaka, kao i sve intenzivnijeg procesa
globalizacije, upravljanje kreditnim rizikom postaje sve znacajnija aktivnost kojoj
banke sve viSe poklanjaju paznju. Kako rizik nije moguée izbeci u potpunosti,
potrebno ga je identifikovati, izvrSiti 8to precizniju procenu i doneti odluku o
postupanju sa rizikom. Samim tim, procena rizika predstavlja osnovni proces
aktivnosti upravljanja rizikom. Zato je potrebno pronaci adekvatne metode za
identifikaciju, procenu i obradun rizika. Za oCuvanje finansijske stabilnosti Siroko je
rasprostranjeno testiranje otpornosti na stres, koje analizira moguénosti pojedinih
banaka ili celokupnog bankarskog sistema u cilju apsorbovanja rizika. Autori u radu
prikazuju rezultate stres testova u bankarskom sektoru Sjedinjenih Americ¢kih Drzava
i zemalja Evropske Unije u uslovima svetske ekonomske krize kada ovaj alat dobija
na znacaju i vaznosti u krugovima medunarodnih finansijskih institucija. Osnovni cilj
koji se zeli posti¢i procenom rizika je da se blagovremeno identifikuju sve vrste rizika
kojima su banke izlozene, izvrSi njihova procena i predvide njihove negativhe
posledice po poslovanje. Zato se posebna paznja posvecuje razvoju i implementaciji
metoda i modela procene rizika. Njihov razvoj i primena dobijaju sve viSe na zna&aju
s pojavom Bazelskih standarda koji propisuju obavezu bankama da vrSe obradun i
procenu rizika, kao i da efikasno upravljaju kreditnim rizikom.

Kljuéne reéi: rizik, upravljanje rizikom, procena rizika, stres test, ekonomska kriza
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STRESS TESTS IN THE FUNCTION OF CREDIT RISK ASSESSMENT IN
THE BANKING SECTOR

Milica Kali¢anin, Zoran Kali¢anin, Maja Dimic
Faculty of Business Studies and Law, University Union - Nikola Tesla, Belgrade, Serbia

Credit risk measurement is an important link in modern banking conditions. Having in
mind that credit placements are a major area of banking business, credit risk is the
most important risk in banking sector. Due to the constant changes in the banking
market, in the internal organization of bank operations, as well as the increasing
process of globalization, credit risk management is becoming an increasingly
important activity for banks. As the risk cannot be completely avoided, it needs to be
identified, estimated accurately and defined by risk management. Therefore, risk
assessment is the basic process of risk management activities. It is therefore
necessary to find adequate methods for the identification, assessment and valuation
of risks. A method widely used for the purpose of preserving financial stability is
testing resilience to stress, which analysis the possibility of bank or the overall
banking system, in terms of absorbing various types of risks. Authors present the
results of stress tests in the banking sector of the United States and European Union
countries in the context of the global economic crisis when this tool gains in the
importance with international financial institutions. The main objective of the risk
assessment is to identify all types of risks to which banks are exposed, to carry out
their assessment and to anticipate their negative effects on business. Therefore,
particular attention is given to the development and implementation of risk
assessment methods and models. Their development and implementation are
becoming increasingly important with the advent of the Basel Accords, which
prescribe the obligation for banks to calculate and assess risk, as well as to
effectively manage credit risk.

Keywords: risk, risk management, risk assessment, stress testing, economic crisis.
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UTICAJ KLIMATAKIH PROMENA NA EKO-TROSKOVE PROIZVODNJE
ZELENOG GORIVA

Aleksandra Gajdobranski, Vera Krmpot, Milan Jankovi¢
Fakultet za poslovne studije i pravo, Univerzitet Union - Nikola Tesla, Beograd, Srbija

Uticaj klimatskih promena na ekoloSke troSkove proizvodnje biogoriva, mozZe se
poistovetiti sa globalnim zagrevanjem. Imajuéi u vidu da je zemljina atmosfera
sastavljena od gasova i vodene pare, od ¢ega su azot i kiseonik nazastupljeniji, dok
je uglien-dioksid prisutan u atmosferi u veoma malim koli¢inama. Medutim, uloga
uglien-dioksida u nasoj atmosferi jeste da reguliSe temperaturu povrSine nase planete
sa efektom staklene baste, Sto je od velikog znaaja za zivot. U slu€aju spaljivanja
fosilnih goriva, naglo se povec¢ava koli¢ina ugljenika koji se oslobada u atmosferu, Sto
dovodi do naruSavanja eko-ravnoteZe. Zbog toga je vazno izmeniti stil Zivota na
planeti zemlji uz znafajno povecCanje energetske i ekolodke efikasnosti, uz
pronalaZenje novih prirodnih resursa i koriS¢enje tehnologije iz obnovljivih izvora
energije. U tu svrhu, u radu éemo se posluzi analizom uticaja ekoloSkih troSkova
proizvodnje i prerade biogoriva uz primenu naprednih tehnologija. Vazno je primeniti
strategiju odrzivog razvoja, gde vrednost dolazi od ¢&injenice da je neSto stvoreno
prirodnim procesom sa visokim stepenom biodiverziteta, poput zelenog goriva. Ako
se uticaj klimatskih promena ignoriSe, dolazi do problema sa zivotnom sredinom $to
vodi dodatnim eksternim troSkovima i investicijama u proizvodnji biogoriva, ¢emu se u
radu posvecuje najveca paznja.

Key words: klimatske promene, biogoriva, ekoloski troskovi, obnovljive tehnologije.
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THE IMPACT OF CLIMATE CHANGES ON THE ECO-COSTS OF GREEN
FUEL PRODUCTION

Aleksandra Gajdobranski, Vera Krmpot, Milan Jankovi¢
Faculty of Business Studies and Law, University Union - Nikola Tesla, Belgrade, Serbia

The impact of climate change on the environmental costs of biofuel production can be
identified with global warming. Bearing in mind that the Earth's atmosphere is
composed of gases and water vapor, of which nitrogen and oxygen are more
prevalent, while carbon dioxide is present in the atmosphere in very small quantities.
However, the role of carbon dioxide in our atmosphere is to regulate the surface
temperature of our planet with a greenhouse effect, which is of great importance for
life. In the case of fossil fuel combustion, the amount of carbon released into the
atmosphere increases sharply, causing eco-balance to be disturbed. Therefore, it is
important to change the lifestyle on planet earth with a significant increase in energy
and eco-efficiency while finding new natural resources and using technology from
renewable energy sources. To this end, the paper will analyze the impact of the
environmental costs of biofuel production and processing using advanced
technologies. It is important to implement a sustainable development strategy where
the value comes from the fact that something is created by a natural process with a
high degree of biodiversity, such as green fuel. If the impact of climate change is
ignored, there are environmental problems leading to additional external costs and
investment in biofuel production, which is given the highest attention in this paper.

Key words: climate changes, biofuels, environmental costs, renewable technologies.
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PRIVREDNO-EKONOMSKA SPREMNOST REPUBLIKE SRBIJE ZA
SUBVENISANJE LICA NA KUPOVINU PUTNICKIH MOTORNIH VOZILA
NA ELEKTRICNI POGON: PREDNOSTI | NEDOSTACI

Marko Stankovi¢, Tanja Prastalo, Sanja Maksimovi¢

Pravni fakultet za privredu i pravosude, Univerzitet Privredna akademija, Novi Sad, Srbija

Zivot danasnjice je nezamisliv bez upotrebe putni¢kih motornih vozila. Skoro svako
domacinstvo poseduje minimalno jedno putni¢ko motorno vozilo . Koliko je upotreba istih
olakasala svakodnevnicu, toliko je i ugrozila Zivotnu sredinu (tako ispustanjem iz auspuha
putniCkih motornih vozila ugljen-monoksid, ugljovodonike, azot-oksid, ¢ad, kao i sitne
Cestice u vazduhu glavni su uzrok smoga i respitaornih bolesti ljudi). Imajuéi u vidu
utvrden visok stepen zagadenosti vazduha koji potiCe od saobracaja, a u nameri
unapredenja kvaliteta vazduha, Vlada Republike Srbije je donela Uredbu o uslovima i
nacinu sprovodenja subvencionisane kupovine novih vozila isklju€ivo na elektri¢ni pogon,
kao i vozila koja uz motor sa unutrasnjim sagorevanjem pokrece i elektriCni pogon
(hibridni pogon) $to predstavlja i predmet analize rada. Cilj rada predstavlja sagledavanje
prednosti i nedostataka upotrebe putnic¢kih motonih vozila na elektri€ni pogon u kontekstu
kupovne mo¢i gradana Republike Srbije i uz ograni¢ene subvencije koje drzava daje na
jednoj strani (privredno-ekonomska mo¢ drzave) i smanjenja zagadenosti Zivotne sredine,
odnosno vazduha, na drugoj.

Kljuéne reci: putnicko motorno vozilo na elektri€ni pogon, subvencije, Srbija.

ECONOMIC READINESS OF THE REPUBLIC OF SERBIA TO FINANCE
SUBVENTIONS FOR THE PURCHASE OF ELECTRIC PASSENGER
CARS: ADVANTAGES AND DISADVANTAGES

Marko Stankovi¢, Tanja Prastalo, Sanja Maksimovi¢

Faculty of Law, Economics and Justice, University Business Academy, Novi Sad, Serbia

Life today is unthinkable without the use of passenger motor vehicles. Almost every
household owns at least one passenger motor vehicle. That has made everyday life
easier, but it has also endangered the environment (thus the exhaust from the exhaust of
passenger motor vehicles, carbon monoxide, hydrocarbons, nitrous oxide, soot, as well as
small particles in the air are the main causes of smog and respiratory diseases in
humans). Bearing in mind the high level of air pollution originating from traffic, and with the
aim of improving the quality of air, the Government of the Republic of Serbia has adopted
the Decree on the conditions and manner of conducting subsidized purchase of new
electric vehicles, as well as vehicles that, with the internal combustion engine, electric
drive (hybrid drive) which is also the subject of work analysis. The aim of this paper is to
look at the advantages and disadvantages of using electric powered electric motor
vehicles in the context of the purchasing power of the citizens of the Republic of Serbia
and with limited subsidies provided by the state on the one hand (economic and economic
power of the state) and reduction of environmental or air pollution on the other.

Keywords: electric vehicle, subvention, Republic of Serbia.

184



THE FOURTH INDUSTRIAL REVOLUTION - THE IMPORTANCE FOR GREEN ECONOMY PROGRESS AND ENVIRONMENTAL PROTECTION

ULOGA | ZNACAJ REVIZIJA ZA ODRZIVI RAZVOJ
Milica Kali¢anin®, Miroslav Peri¢?, Zoran Kali¢anin?

1Fakultet za poslovne studije i pravo, Univerzitet Union - Nikola Tesla, Beograd, Srbija
2poslovni fakultet, Univerzitet Singidunum, Beograd, Srbija

Autori polaze od hipoteza da koncept odrzivog razvoja povezuje ekonomsku,
socijalnu i ekoloSku dimenziju rasta i razvoja. Smatraju da odrzivi razvoj po€iva na
principu medugeneracijske pravi¢nosti i jednake raspodele moguénosti izmedu
sadasnjih i buducih generacija. Primenjen na poslovanje kompanija, dovodi do
stvaranja drustveno odgovornih kompanija, kod kojih glavni cilj poslovanja nije samo
maksimizacija profita, ve¢ i zastita i oCuvanje zivotne sredine. Ostvarenje ovih ciljeva
zavisi od stalnog pracenja i izveStavanja o ekonomskim, socijalnim i ekoloSkim
performansama. Vaznu ulogu u ostvarenju odrzivog rasta i razvoja ima uspostavljanje
adekvatnog sistema internih kontrola u kompaniji, adekvatno i kvalitetno
organizovanje racunovodstva, organizovanje aktivnosti interne revizije kao i
angazovanje eksternog revizora radi vrSenja nezavisne revizije. Aktivnosti eksternih i
internih revizora treba da dodaju vrednost unapredenju sistema izveStavanja i
podizanje njegovog kredibiliteta kao i samih izvestaja o poslovanju kompanije. U radu
autori jasno ukazuju da korporativha socijalna odgovornost je u samoj osnovi
poslovanja, Sto znali da se kompanije pozivaju na odgovornost za sve negativne
uticaje njihovog poslovanja. S druge strane, organizovanje interne revizije i
angazovanje nezavisnog revizora doprinosi ostvarenju cilieva odrzivog rasta i razvoja
u dugom roku, jer se uz pomoc¢ njih mogu prepoznati podru¢ja u kojima su
neophodna unapredenja. Ona povecava kredibilitet i transparentnost poslovanja, kao
i poverenje menadzmenta i stakeholder-a.

Kljuéne reé€i: odrzivi razvoj, druStvena odgovornost, zastita Zivotne sredine,
izveStavanje o odrzivosti, interna kontrola, revizija, interna i nezavisna revizija.
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THE ROLE AND IMPORTANCE OF AUDITS FOR SUSTAINABLE
DEVELOPMENT

Milica Kali¢anint, Miroslav Peri¢2, Zoran Kali¢anin?

1Faculty of Business Studies and Law, University Union - Nikola Tesla, Belgrade, Serbia
2Faculty of Business, Singidunum University, Belgrade, Serbia

The authors start from the hypothesis that the concept of sustainable development
connects the economic, social and environmental dimensions of growth and
development. It is based on the principle of intergenerational fairness and equal
distribution of opportunity between present and future generations. Applied to the
business of companies, it leads to the creation of socially responsible companies,
where the main objective of the business is not only profit maximization, but also the
protection and preservation of the environment. Achieving these goals depends on
constant monitoring and reporting of economic, social and environmental
performance. Accounting and auditing play an important role in supporting
sustainable growth and development. The primary role of accounting is measurement
and reporting of business performance in the form of economic, social and
environmental indicators. The authors make it clear that corporate social
responsibility is at the core of business, which means that companies are responsible
for all negative impacts of their business. On the other hand, the audit contributes to
the achievement of sustainable growth and development goals in the long run, as it
can identify areas where improvements. It enhances the credibility and transparency
of the business, as well as the confidence of the management and stakeholders.

Keywords: sustainable development, social responsibility, environmental protection,
sustainability reporting, internal and external audit.
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TROSKOVI U FUNKCIJI UPRAVLJANJA SISTEMOM ZASTITE ZIVOTNE
SREDINE

Aleksandar M. Damnjanovi¢, Milosav Mili¢kovi¢, Miroslav Jevremovi¢

Poslovni i pravni fakultet, Knez Mihailova 33, Beograd, Srbija

TroSkovi za zastitu zivotne sredine su izmedu ostalog i finansijski pokazatelj koiji
ukazuje na to kolika se pazZnja posvecCuje ovoj sve vaznijoj zZivotnoj i ekonomskoj
aktivnosti. Upravljanje ovim troSkovima je istovremeno i znak koliko je efikasno
finansijsko upravljanje sistemom zastite Zivotne sredine. Tekuci izdaci u strukturi
troSkova daleko nadmaSuju investicije u za$titu Zivotne sredine, a aktivnost
upravljanja otpadom je daleko najzastupljenija u finansiranju svih aktivhosti koje su u
vezi sa zastitom zivotne sredine. Nacionalni program zastite zivotne sredine u kome
su projektovani finansijski elementi se ne ostvaruje ni po iznosima ni po strukturi.
TroSkovi zastite zivotne sredine predstavijaju namenu troSenja sredstava
obezbedenih ekonomskim instrumentima. TroSkovi nastali radi spre€avanja,
smanjenja i uklanjanja zagadenja ili bilo koje druge degradacije zZivotne sredine usled
procesa proizvodnje ili upotrebe dobara i usluga su troSkovi za zastitu Zivotne
sredine. Efikasno upravljanje sistemom zastite Zivotne sredine znadi i efikasno
upravljanje ovim tro8kovima i usmeravanje izvora finansiranja na ove troSkove.

Klju€ne reci: troskovi, tekuéi izdaci, investicije, Zivotna sredina, zastita Zivotne sredine,
nacionalni program, Srbija.

COSTS IN THE FUNCTION OF MANAGING THE ENVIRONMENTAL
PROTECTION SYSTEM

Aleksandar M. Damnjanovié, Milosav Milickovi¢, Miroslav Jevremovi¢

Business and Law Faculty, Knez Mihailova 33, Belgrade, Serbia

Environmental costs are, among other things, a financial indicator indicating how
much attention is being paid to this increasingly important life and economic activity.
Managing these costs is also a sign of how effective the financial management of the
environmental system is. Running costs in the cost structure far outweighs
environmental investment, and waste management activity is by far the most
represented in financing all environmental activities. A national environmental
program in which financial elements are designed is not realized either in terms of
amount or structure. Environmental costs are the purpose of spending the funds
provided by economic instruments. Costs incurred to prevent, reduce and eliminate
pollution or any other environmental degradation due to the process of production or
use of goods and services are environmental costs. Effective management of the
environmental system also means the efficient management of these costs and the
directing of funding sources to these costs.

Keywords: costs, running costs, investments, environment, environmental protection,
national program, Serbia.
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UTICAJ FAKTORA STRATESKOG RIZIKA NA ODRZIVO BANKARSTVO
Zoran Kali¢anin!, Milica Kali¢anin', Miodrag DZodzZo0?

1Fakultet za poslovne studije i pravo, Univerzitet Union - Nikola Tesla, Beograd, Srbija
20Opportunity banka Srbija a.d. (OBS), Novi Sad, Srbija

U ovom radu autori razmatraju pitanja strateSkog rizika sa fokusom na razlicite
faktore Kkoji izazivaju, odnosno uti€u na strateSki rizik u bankarskom sektoru.
Odabrana metodologija ovog rada je selektivni pregled literature objavljenih ¢lanaka,
studija i razli€itih izve&taja. 1z ovog razloga, rad daje teoretski okvir fokusirajuci se na
najpregledanije publikacije u proteklom periodu, napisane na temu stratedkog rizika,
kao i na temu faktora koji utiCu na strateski rizik u bankarskom sektoru. Autori istic¢u
da je potrebno napomenuti da u smislu rezultata ovaj rad pokazuje nedostatak
nau¢nog fonda u istraZivanju problema faktora poslovnog rizika u aktuelnoj literaturi.
Predlazu da naucni odbori u rangiranim &asopisima i publikaciama viSe paznje
posvete ovom vaznom problemu savremenog bankarstva.Autori ukazuju da odrzivo
bankarstvo zahteva da se popune uoCene praznine u nau¢nom fondu kroz
intenziviranje bududih istrazivanja.

Kljuéne reéi: strateski rizik, bankarstvo, faktori, bankarski sektor, pregled literature.

INFLUENCE OF STRATEGIC RISK FACTORS ON SUSTAINABLE
BANKING

Zoran Kali¢anin!, Milica Kali¢anin', Miodrag DZodzZo?

IFaculty of Business Studies and Law, University Union - Nikola Tesla, Belgrade, Serbia
20pportunity bank Serbia a.d. (OBS), Novi Sad, Serbia

In this paper, the authors discuss issues of strategic risk with a focus on various
factors that cause or influence strategic risk in the banking sector. Furthermore, the
chosen methodology of this paper is a selective literature review of the published
articles, studies, and different reports. For this reason, this paper provides a
theoretical frame while focusing on the most reviewed publications written on the
subject in the recent period. The authors point out that in terms of results, this paper
demonstrates the lack of a scientific foundation in investigating the problem of
business risk factors in the current literature. They suggest that scientific committees
in ranked journals and publications pay more attention to this important problem of
contemporary banking. The authors indicate that sustainable banking requires filling
the perceived gaps in the science fund through intensifying future research.

Keywords: strategic risk, banking, factors, banking sector, literature review.
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PRIMENA BLOCKCHAINA U POSLOVANJU SA OBNOVLJIVIM
IZVORIMA ENERGIJE

Doc. dr Nikica Radovi¢
Univerzitet Singidunum, Beograd, Srbija

Inovativni poslovni modeli javljaju se u svim vrstama delatnosti, utiCuéi na unaprede-
nje poslovnih procesa. Pojava novih tehnologija uti¢e na promene navika i potreba,
kao i na formiranje sistema odrzivog poslovanja. Cetvrta industrijska revolucija donosi
nove primene tehnologija - robotike, vestacke inteligencije, interneta stvari, kvantne
tehnologije, kao i nove naline skladiStenja energije, npr. primenom blockchain
tehnologije. Ove tehnolodke inovacije kreirace novi pristup svakodnevnim aktivnosti-
ma a takode poslovnim i privatnim poduhvatima.

U ovom radu je obraden pojam blockchain tehnologije i njegova primena na primeru
projekta koji je osmiSljen za skladiStenje obnovljive energije i prodaju obnovljivih
izvora energije.

Kljuéne reéi: Industrija 4.0, blockchain, obnovljivi izvori energije, skladistenje
energije.

APPLICATION OF BLOCKCHAIN IN BUSINESS WITH RENEWABLE
ENERGY SOURCES

Ass. prof. Dr. Nikica Radovi¢
University Singidunum, Belgrade, Serbia

Innovative business models occur in all types of industries, influencing the improvem-
ent of business processes. Occurrence of new technologies influences changes in
habits and needs, as well as the formation of a sustainable business system. The
fourth industrial revolution is bringing new ways of technology from robotics, artificial
intelligence, the internet of things, quantum technology, as well as to new ways of
storing energy, e.g. using blockchain technology. These technological innovations will
create a new approach to everyday activities, both business and private.

This paper will cover the concept of blockchain technology and its application to an
example project designed to store and sell renewable energy.

Key words: Industry 4.0, blockchain, renewable energy, energy storage.
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UTICAJ MODELA KORPORATIVNOG UPRAVLJANJA NA ODRZIVI
RAZVOJ KORPORACIJA

Miroslav Peri¢!, Zoran Kali¢anin?, Milica Kali¢anin?

1Poslovni fakultet, Univerzitet Singidunum, Beograd, Srbija
2Fakultet za poslovne studije i pravo, Univerzitet Union - Nikola Tesla, Beograd, Srbija

Prema navodima autora adekvatno korporativno upravljanje je preduslov odrzivom
razvoju preduzecéa jer poboljSava operativhu efikasnost, omogucéava laksi pristup
trziStima kapitala i boljoj trziSnoj poziciji, pruza i stvara povoljnije uslove za
prikupljanje novog kapitala, obezbeduje vecu vrednost sredstava i stvara bolju
reputaciju preduzeéa. Zbog toga je veoma vazno izvrSiti izbor odgovaraju¢eg modela
korporativnog upravljanja koji ¢ée biti prilagoden geografskom podru¢ju u kom
preduzece posluje i prilikama i problemima sa kojima se suo€ava. Razlikuju se tri
modela korporativhog upravljanja i to: angloamericki, japanski i nemacki model. Svaki
od navedenih modela ima bitna svojstva koja ga razlikuju od drugih modela. MPP
“Jedinstvo” ad Sevojno primenjuje dvodomni sistem korporativhog upravljanja koji po
svojim karakteristkama podse¢a na nemacki model korporativnog upravljanja.
Primena odgovarajuéeg modela korporativhog upravljanja MPP “Jedinstvo® ad,
Sevojno govori nam da Manadzment preduze¢a u poslednjim godinama radi na
podizanju poslovnih performansi i u¢es¢a na trzistu, sto je vidljivo kroz podizanje
poslovnih prihoda, rasciS¢avanjem internih odnosa u grupi, pojaCavanjem naplate
svojih potrazivanja a time i postizanja bolje likvidnosti i tezi da procenom i
vrednovanjem dovede vrednost imovine na realnu vrednost i da obezbedi utrzivu i
konkurentnu poziciju na trziStu za svoje proizvode.

Kljuéne reéi: korporacija, korporativho upravljanje, modeli korporativhog upravljanja,
odrzivi razvo;.
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THE IMPACT OF CORPORATE GOVERNANCE MODELS OF
SUSTAINABLE DEVELOPMENT CORPORATIONS

Miroslav Peri¢!, Zoran Kali¢anin?, Milica Kali¢anin?

IFaculty of Business, Singidunum University, Belgrade, Serbia
2Faculty of Business Studies and Law, University Union - Nikola Tesla, Belgrade, Serbia

Authors of the paper note adequate corporate governance is a prerequisite for
sustainable development of the company because it improves operational efficiency,
allows easier access to capital markets and better market position, provides and
creates more favorable conditions for raising new capital and provides greater value
and creates a better reputation. Therefore, it is very important to choose the
appropriate model of corporate governance that will be adapted to the geographical
area in which the company operates. There are three models of corporate
governance: Anglo-American, Japanese and German. Each of these models has
essential features that distinguish it from other models. PPP "Jedinstvo" Sevojno
applies a bicameral system of corporate governance, which by its characteristics
resembles the German model of corporate governance. The application of the
appropriate model of corporate governance has enabled PPP "Jedinstvo", Sevojno in
recent years has been working to increase business performance and market share,
which is visible through raising business income, reconciliation internal relations in
the group between related parties, increasing collection of its receivables and
achieving better liquidity and strives to bring the value of assets to real value through
assessment and valuation and to ensure a marketable and competitive market
position for its products.

Keywords: corporation, corporate governance, corporate governance models,
sustainable development.
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PERSPEKTIVE FINANSIRANJA ORGANSKOG STOCARSTVA MODELOM
BANKARSKOG KREDITA U REPUBLICI SRBIJI

Branko Zivanovié!, Aleksandra Cveijié!, Una Sikimié2

1Beogradska bankarska akademija, Fakultet za bankarstvo, osiguranije i finansije,
Zmaj Jovina 12, Beograd, Srbija
2Komercijalna banka a.d., Beograd, Srbija

Ekoloska poljoprivreda i stoCarstvo sve vise su u fokusu poslovnog bankarstva u
formatu komercijalnog kreditiranja poljoprivrede. Dva su jasha razloga za to. Prvi, sve
rigorozniji pristup regulatora u domenu poljoprivredne proizvodnje koja se formatira u
okvire ekologije i odrzivog razvoja. Drugi, rastu¢a traznja za ekoloski prihvatljivim
proizvodima organskog porekla koja otvara prostor za uvecanje profita agro sektora i
komercijalnog bankarstva. Konzervativho sto€arstvo u kome dominira proizvodnja
juneceg mesa oslonjena u najveéoj meri na uzgoj i proizvodnju rase simental prestaje
da bude atraktivano komercijalno-kredithno podruéje za poslovno bankarstvo.
EkoloSko sto€arstvo u formi organske proizvodnje rase Aberdin Angus opravdava
kreditna ulaganja banke sa aspekata profitabilnosti i ispunjenja standarda ekolo$ke
prihvatljivosti i odrzivog razvoja.

Kljuéne redéi: ekoloSko stoCarstvo, organska proizvodnja, odrzivi razvoj, bankarski
kredit, Aberdin Angus bikovi.

PROSPECTS OF FINANCING ORGANIC ANIMAL HUSBANDRY BY BANK
LOAN MODEL IN THE REPUBLIC OF SERBIA

Branko Zivanovié!, Aleksandra Cveiji¢t, Una Sikimié2

1Belgrade Banking Academy, Faculty of Banking, Insurance and Finance,
Zmaj Jovina 12, Belgrade, Serbia
2Komercijalna banka a.d., Belgrade, Serbia

Ecological agriculture and animal husbandry are increasingly in the focus of business
banking in the context of commercial lending to agriculture. There are two obvious
reasons. The first is the increasingly rigorous approach of the regulator in the field of
agricultural production within the framework of ecology and sustainable development.
The second reason concerns the rising demand for ecologically acceptable organic
products, which opens room for boosting profit of the agricultural sector and
commercial banking.  Conservative animal husbandry with the dominant production
of beef and relying mainly on the breeding and production of the Simmental breed
ceases to be an attractive commercial-credit area for business banking. Ecological
animal husbandry in the form of organic production of the Aberdeen Angus breed
justifies a bank’s commercial lending in terms of profitability and fulfilment of
standards of ecological acceptability and sustainable development.

Key words: ecological animal husbandry, organic production, sustainable developm-
ent, bank loan, Aberdeen Angus bulls.
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RIZICI FINANSIRANJA KONVENCIONALNOG MODELA PROIZVODNJE
MALINE U POSLOVNOM BANKARSTVU REPUBLIKE SRBIJE

Branko Zivanovi¢?, Aleksandra Cveijiél, Zeljko A¢imovié2

1Beogradska bankarska akademija, Fakultet za bankarstvo, osiguranije i finansije,
Zmaj Jovina 12, Beograd, Srbija
2Drustvo za konsalting i menadZment Agroinvest Fond d.o.o., Pazinska 16, Beograd,

Vocarska kultura maline decenijski predstavlja srpski izvozni proizvod parexelance.
Poslovno bankarstvo favorizovalo je ovaj vid vocarske proizvodnje i izvoza u svojim
kreditnim politikama i praksi. Tradicionalno je kreditirana intenzivna proizvodnja i uzgoj
maline. Posebna ograni¢enja u pogledu ekoloskih zahteva i ispunjenja standarda organski
ispravnih proizvoda nisu bili u fokusu poslovnog bankarstva. Trendovi rasta traznje za
organskom hranom i poljoprivrednim proizvodima proizvedenim u ekoloSki ispravhom
ambijentu dominiraju EU i trziStima razvijenih zemalja, klju¢nim za domicilne proizvodace.
Intenzitet trenda diferencira i cene organski proizvedene maline u odnosu na onu koja je
proizvedena na tradicionalan nacin intenzivnom upotrebom pesticida i hemijskih
sredstava. Naglaseno vi8a cena i permanentno rastuéa traznja za organskom malinom
usmerila je poslovno bankarstvo da vecinu kreditnih fondova usmeri u njenu proizvodnju.

Kljuéne reci: organska malina, ekoloski ambijent, izvozni proizvod, bankarski kredit,
rastuca traznja.

THE RISKS OF FINANCING CONVENTIONALLY GROWN RASPBERRY
AND ITS PRODUCTION IN COMMERCIAL BANKING IN THE REPUBLIC
OF SERBIA

Branko Zivanovi¢?, Aleksandra Cveijié!, Zeljko A¢imovié2

1Belgrade Banking Academy, Faculty of Banking, Insurance and Finance,
Zmaj Jovina 12, Belgrade, Serbia
2Consulting and Management Company Agroinvest Fond d.o.o., Pazinska 16,
Belgrade, Serbia

Raspberry production has been one of the leading Serbian export brands for decades.
Commercial banking has prioritized this type of fruit production and its export in their loan
lending. Traditionally, the banks were granting loans for the mass production based on the
intensive use of synthetic chemicals. In commercial banking, lending there was no focus
on ecological demands nor fulfilling standards for organically grown product. Demanding
trends for organically grown food and agricultural products produced in ecological
environment dominate the EU and other developed markets that are the target markets for
our export. Such a strong trend causes the price difference between the organically grown
raspberries and traditionally grown fruit where the chemicals are used. Significantly higher
price and a higher demand for the organic raspberry has steered the commercial banking
lending towards financing the organically grown raspberries.

Key words: Organic raspberry, ecological environment, export product, banking loans,
rising demands.
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_INVESTICIJE U ZASTITU ZIVOTNE SREDINE | POTREBA ZA
IZVESTAVANJEM O ZASTITI ZIVOTNE SREDINE KAO DEO DRUSTVENO
ODGOVORNOG POSLOVANJA

Zoran Papovié?, Slavisa Dordevi¢?, Kiril Postolov?

1Visoka ekonomska skola strukovnih studija, Dositeja Obradovi¢a bb, Leposavic¢
2Univerzitet Sv. Kiril i Metodij, Ekonomski fakultet, Bulevar Goce Deléev 9v, 1000
Skoplje, Severna Makedonija

Drustveno odgovorno poslovanje, u savremenim uslovima, postalo je neminovnost.
Investicije u zastitu Zivotne sredine postale su uslov opstanka drustva ali i uslov opstanka
i razvoja samih preduzeca. Oblasti investiranja u zastitu zivotne sredine koje su profi-
tabilne trebalo bi da budu predmet privatnih investicija dok bi one oblasti koje ne donose
profit trebalo da investicije crpe iz tzv. “Zelenih fondova”. U svakom slu¢aju Republika
Srbija zaostaje za Evropom i svetom u pogledu ulaganja u zastitu Zivotne sredine i kako bi
ovo nadoknadila potrebno je da se dosta ulozi u promociju zelenih investicija. Kao jedan
od nacina promocije ovakvog vida investiranja jeste i izveStavanje o drustveno odgovor-
nom poslovanju. 1z tog razloga zajedno sa potrebom za investiranjem u zastitu zivotne
sredine javlja se i potreba za izveStavanjem o zastiti Zivotne sredine kao i drustveno
odgovornom poslovanju uopste.

Kljuéne reci: zastita zivotne sredine, drustveno odgovorno poslovanje, investicije, izves-
tavanje.

ENVIRONMENTAL INVESTMENTS AND NEEDS FOR ENVIRONMENTAL
REPORTING AS A PART OF SOCIALLY RESPONSIBLE BUSINESS

Zoran Papovié¢!, Slavi$a Dordevi¢?, Kiril Postolov?

1College of Economics of Vocational Studies, Dositeja Obradovica bb, Leposavic¢
2Ss. Cyril and Methodius University, Faculty of Economics, Blvd. Goce Delcev 9v,
1000 Skopje, North Macedonia

Socially responsible business, in modern conditions, has become an inevitable. Investm-
ents in environmental protection have become a condition for the survival of society, but
also a condition for the survival and development of the companies themselves. Areas of
environmental investment that are profitable should be the subject of private investment,
while those areas that are not profitable should draw investments from the so-called Of
the Green Funds. In any case, the Republic of Serbia is lagging behind Europe and the
world in terms of environmental investments and in order to compensate for this, it is
necessary to invest a lot in promoting green investments. One of the ways to promote this
type of investment is to report on corporate social responsibility. For this reason, along
with the need to invest in environmental protection, there is a need for environmental
reporting as well as for corporate social responsibility in general.

Key words: environmental protection, corporate social responsibility, investment,
reporting.
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ZELENE FINANSIJE | SOCIJALNO ODGOVORNO BANKARSTVO
Maja Dimi¢!, Svetislav Paunovi¢?

IFakultet za poslovne studije i pravo, Univerzitet Union - Nikola Tesla, Beograd, Srhija
2Beogradska bankarska akademija, Zmaj Jovina 12, Beograd, Srbija

Sveobuhvatni pristup druStveno odgovornog poslovanja u bankarskom sektoru se
zasniva na standardizaciji, implementaciji i kontroli internih i eksternih sistema $to za
cilj ima uvodenje novih i inovativnih bankarskih proizvoda koji obezbeduju drustveno
odgovorno poslovanje i efikasno upravljanje zastitom zivotne sredine. U radu je dat
prikaz razvoja zelenih finansija sa fokusom na ozelenjavanje bankarstva kroz primere
dobre prakse zemalja koje su uspedno implementirale ovaj koncept u svoje poslovne
strategije. Autori u radu analiziraju i nivo razvijenosti ,zelenog“ bankarstva u Srbiji i
zaklju€uju da postoji nekoliko izazova u procesu razvoja pomenutog koncepta: har-
monizacija propisa, podizanje svesti o zna&aju ,zelenih® finansija i ,zelenog“ novca,
povecanje nivoa ulaganja u drudtveno odgovorno poslovanje.

Kljuéne re€i: zelene finansije, zeleno bankarstvo, drustvena odgovornost u bankar-
skom sektoru.

GREEN FINANCE AND SOCIALLY RESPONSIBLE BANKING
Maja Dimi¢?, Svetislav Paunovic¢?

IFaculty of Business Studies and Law, University Union - Nikola Tesla, Belgrade, Serbia
2Belgrade Banking Academy, Zmaj Jovina 12, Belgrade, Serbia

The comprehensive CSR approach in the banking sector is based on the standard-
ization, implementation and control of internal and external systems, which aims to
introduce new and innovative banking products that ensure social responsibility and
efficient environmental management. The paper presents the development of green
finance with a focus on greening banking through examples of countries that have
successfully implemented this concept in their business strategies. The authors
analyze the level of development in Serbian green banking sector. Furthermore, they
conclude that there are several challenges in the developing process: harmonization
of regulations, raising awareness of the importance of green finance and green
money, increasing the level of investment in the corporate social responsibility.

Keywords: green finance, green banking, social responsibility in banking sector.
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YETBPTA UHOYCTPUJCKA PEBOJTYLUWUJA, 3ENIEHA EKOHOMUJA
N COUUJATTHE AMMEH3WJE OOPXXNBOI' PA3BOJA

Mpodb. ap Brnagax Jonpuh
HHcmumym 3a KpUMUHOMIOWKAa U COUUOsIoWwKa ucmpaxueara, beozpad

Mojam 4eTBpTE MHAOYCTpUjcke peBonyuuje HWje UHanM3oBaH anu je rnobanHo
npuxsaheH, y 6pOjHUM HayYHVUM 1 CTPYYHUM pagoBuMMa M nogpasymeBa MHOYCTPUJCKY
peBonyuujy Kojy KapakTepuLy:
o objeanaBare GPOjHNX TexHoMorvja, 6asMpaHnx Ha CHaXHOj KOMNjyTepusaumju,
Yak 0O HMBOA BeluTayke MHTenureHuuje, otyaa u
e poboTusaumja pasHOBPCHMX NPOM3BOAHUX MpoLeca, anv u
e MPOU3BOOHM MPOLIECU 3aCHOBaHW Ha JocTurHyhuma monekynapHe Guonoruvje u
reHeTuke.
Cama ueTBpTa MHAyCTpujcka peBonyLuja MOXe, anum U He Mopa, Aa npoussede
edekTe Tako3BaHe 3erneHe ekoHomuje. To jecT, kako je To gokymeHToM UNEP-a A
Guidebook to the Green Economy (2008. r.) jacHO peuyeHo: EkoHomuje koja ce
ycarnalaBa Cca €eKONOWKOM MOMMTUKOM, OTyda W CcyodaBa ca: KIuMaTCKuM
npomMeHama, owTehewnma 030HCKOr croja, AedopectaumjomM, Te ApPYrMM €KONOLLKUM
npobnemuma, anu ce WCTOBPEMEHO OpUjEHTUIE U Ha WAEHTUPUKOBaAHE U
paspeluaBare eKOMOLWKMX M coumjanHmux npobnema Koju mMory ga ce UCKaxy yHyTap
eKoHOMMja dpxaBa, Texehu ycrnocTaBrbakwy OAPXKMBOI pa3Boja, Kako yHyTap HMX
Tako 1 Ha rnobanHoOM HMBOY.
Y cywTunHu, 3eneHa ekoHomuja 6y Tpebano ga gonpuHece NO3UTUBHUM COLMjanHUM
AVMMeH3njama OAPXWBOr pasBoja, a MpaBuNaH nNpuCTyn eneMeHTMMa 4eTBpTe
NHOYCTPpUWjcke peBofyuMje, LITO 3HA4YM M NOMUTUYKM OTyda M NpaBHMW, Npe cBera Ha
nnaHeTapHOM HVBOY, je jegaH oA npeaycnosa oBor pa3soja. OTyaa ce mu 1 6aBuMo
KIbYYHUM efneMeHTMMa couMmjanHux OuUMeH3Wja OOPXMBOr pasBoja y OKBMpMMA
YeTBpPTE UHAOYCTPUjCKe peBonyuuje.

KrbyyHe peum: 4yeTBpTa UHAYCTpUjCKa peBonyuMja, 3efleHa eKOHOMMja, EeKOSTOLLKK
NPUCTYN, OOPXXMBU PasBoj, coLujaniHe ANMEH3Nje.
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FOURTH INDUSTRIAL REVOLUTION, THE GREEN ECONOMY AND
SOCIAL DIMENSIONS OF SUSTAINABLE DEVELOPMENT

Prof. Dr. Vladan Joldzi¢
Institute for Criminological and Sociological Research, Belgrade

Our work is focused on understanding the relationship between the fourth industrial
revolution and the so-called green economy in the light of the social dimension of
sustainable development. In addition, although the very concept of the fourth
industrial revolution has not been finalized, hence no globally accepted, numerous
scientific and professional work includes industrial revolution characterized by:
e integrate numerous technologies, based on a strong computerization, even to the
level of artificial intelligence, hence the
e robotics variety of manufacturing processes, but also
e production processes based on the achievements of molecular biology and
genetics.
Fourth industrial revolution may, but not necessarily product, green economies
effects. That is, how, at the year 2008, UNEP document A Guidebook to the Green
Economy clearly stated: Economies that are complying with environmental policy,
hence: the climatic changes, ozone layer depletion, deforestation, and other
problems, but at the same time orienting, identifying and resolving environmental and
social problems that can express themselves within the economyes of states, aiming
at establishing a sustainable development, both within them and on the global level.
In fact, the green economy should contribute to positive social dimensions of
sustainable development and, at the same time, to proper approach to the elements
of the fourth industrial revolution, which include adequate political and legal approach.
Approach especially on a global level as one of main prerequisites for green, and at
the same time, industrial development. Hence we, in our text, deal with key elements
of the social dimension of sustainable development within the framework of the fourth
industrial revolution.

Keywords: industrial revolution, green economy, ecological approach, sustainable
development, social dimensions.
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NMPABHU OKBUP 3ALUTUTE XKUBOTHE CPEOUHE

HparaHa bapjaktapesuh

®akynmem 3a nocsiogHe cmyduje u npaeo, YHueep3umem ,,YHUOH - Hukona Tecna®,
Beoepad, Cpbuja

Mpobnemn perpagaunje XMBOTHE cpeavHe HaMeTHynu cy notpeby 3ajegHuukor
goroBapara 1 ycknahuBara Hanopa CBMX Hapofa cseTa, umajyhu y Bugy ga sawtuta
XMBOTHE cpeduHe He no3Haje rpaHuue. OcHoBHM objekaT MefhyHapopHe 3awTuTe je
NMPOCTOPHO AedUHNCAHO OKpYXeHe, OQHOCHO OHaj Aeo nnaHeTe 3eMrbe Ha KojeM fbyacka
6uha mory ga onctaHy. [Jakne, XXMBOTHA CPeAMHA HUje HeKa ancTpakuuja, Beh je ped o
XMBOTHOM MpocTopy Ha kome je Moryhe o6e3begutu KBanuTeTaH >XWBOT W 34paBrbe
cajawnwum n bygyhum reHepaunjama. [a 6u ce ouyBana, 3awTuTuna U yHanpeguna
XMBOTHa cpeduHa notpebHO je pasymMeTn HauuMH HeHor yTuuaja Ha gpywTso. OTyaa,
nsyyaBawe M crnpoBoherwe nponuca n3 oee obrnactm Mma 3a UMb ga ce noborblua
KBanuTeT XXMBOTHE CPeAMHe 1 NOCTUrHe paumoHanHo kopuwherwe NpUpogHNX pecypca, a
caMuMM TUM W NOBOJSBHO YTUYE Ha XUBOT U 3ApaBrbe fbyan, umajyhu y BUay Aa je jeqHo of
OCHOBHUX SbYACKMX NpaBa ynpaBo NpaBO Ha 34paBy XMBOTHY cpeauHy. C 063vpom Ha
CINOXEHOCT, CNeUMMUYHOCT U MyNTUAMCUMNIIMHAPHOCT NUTaka XXUBOTHE cpeaunHe, paj ce
6aBn MefyHapogHOMpaBHUM perynucakbeMm 3awTuTe >XUBOTHE CpeauHe, 3awwTUTOM
XWBOTHE cpeauHe y npaBy EBponcke yHuje 1 3aWTUTOM XWBOTHE cpeawHe y npasy
Peny6bnuke Cpbuje.

Krby4yHe peun: npaBo 3allTUTE XMBOTHE CpPeAuHe, KIMMaTtcke npoMeHe, NPUPOAHM
pecypcu, O4pPX1BU Pas3Boj.

THE LEGAL FRAMEWORK FOR ENVIRONMENTAL PROTECTION

Dragana Barjaktarevi¢

Faculty of Business Studies and Law, University Union - Nikola Tesla, Belgrade, Serbia

The problems of environmental degradation have imposed the necessity of concerted
effort of all countries of the world, considering the fact that environmental protection has
no boundaries. The focus of international environmental protection is on definition of
environmental area, i.e. the part of the Earth where humans can survive. Therefore, the
environment is the area where it is possible to provide quality and healthy life for present
and future generations. In order to preserve, protect and improve the environment, it is
also necessary to understand how it influences on society. Thus, the study and
enforcement of regulations in this field aim to improve the quality of environment, achieve
rational use of natural resources and consequently produce positive effect on human
health and life. One of the basic human rights is the right to a healthy environment.
Considering the complexity and multidisciplinary nature of environmental issues, this
paper analysis The International Environmental Law and regulations, EU Environmental
Law and The Law on Environmental Protection in the Republic of Serbia.

Keywords: environmental protection law, climate change, natural resources, sustainable
development.
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INSTITUCIJE EVROPSKE UNIJE U SUZBIJANJU EKOLOSKOG
KRIMINALA: ZNACAJ | IZAZOVI

Vladan Stankovi¢
Fakultet za poslovne studije i pravo, Univerzitet Union - Nikola Tesla, Beograd, Srbija

EkoloSki kriminalitet je u dokumentima Evropske unije predstavljen kao specificna
pretnja Cije se posledice mogu ispoljiti na lokalnom, regionalnom pa &ak i globalnom
nivou. Uzimajuéi u obzir savremene oblike njegovog ispoljavanja, ekoloSki kriminlitet
sve viSe predstavlja transnacionalnu pojavu pa otuda i potreba da mehanizmi
njegovog suzbijanja budu na viSem, nadnacionalnom nivou. Ovde pre svega treba
imati u vidu da je dobit ostvarena ekoloSkim kriminalnim aktivnostima nesrazmerno
velika u odnosu na rizik $to predstavlja izazov za organizovane kriminalne grupe koje
deluju na prostoru dve ili vise drzava u okviru EU. Kao specifian oblik integracije EU
je u odredenoj meri, izgradila pravni i instutucionalni okvir za suzbiljanje ove pojave
uzimajuéi u obzir Cinjenicu da ekoloSke kriminalne aktivnosti prevazilaze granice
nacionalnih drzava i da bilateralna saradnja nije dovoljna za sprovodenje zakona.
Pitanje suzbijanja ekolo$kog kriminaliteta je stalno u centru paZnje svih relevantnih
tela EU, koja svoju zakonodavnu aktivnost usmeravaju na prilagodavanje

zakonodavnog okvira novim ali i postoje¢im oblicima ispoljavanja  ekoloskih
kriminalnih aktivnosti. U radu se razmatra znac¢aj i doma$aj organa EU u suzbijanju
ekoloSkog kriminala, uzimaju¢i kao pravni osnov primarno i sekundarno

zakonodavstvo Unije. Posebno c¢e biti razmatrana pitanja nadleznosti Agencije EU za
saradnju tela za sprovodenje zakona (EUROPOL), a takode Agenciji EU za
pravosudnu saradnju (EUROJUST) i projektu Evropskog javnog tuzioca (EPPO) i
drugih tela EU koja se delimi¢no ili u celosti bave predmetnom materijom u skladu sa
Direktivom EU o zastiti zivotne sredine putem krivicnog zakonodavstva (2008) i dr.
Cilj rada je da ukaze na znalaj organa Evropske unije koji se bave suzbijanjem
ekoloskog kriminala, naro€ito onog sa elementom transnacionalnosti, i na
permanentnu aktivnost EU kojom prilagodava svoj normativni i institucionalni okvir u
ovoj oblasti ¢ime se stvara mogucnost da, pored zakonodavstva u drZzavama
¢lanicama, suzbijanje ove pojave bude efikasnije.

Kljuéne re€i: ekoloski kriminal, Evropska unija, zastita zivotne sredine, Europol,
Eurojust, EPPO.
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EU INSTITUTIONS IN THE FIGHT AGAINST ENVIRONMENTAL CRIME:
SIGNIFICANCE AND CHALLENGES

Vladan Stankovi¢
Faculty of Business Studies and Law, University Union - Nikola Tesla, Belgrade, Serbia

Environmental criminality is presented in European Union documents as a specific
threat whose consequences can be manifested at local, regional and even global
level. Given the contemporary forms of its expression, environmental crime is
increasingly a transnational phenomenon and hence the need for mechanisms to
suppress it at a higher, supranational level. Here, first of all, it should be borne in
mind that the profits generated by environmental criminal activity are
disproportionately high in terms of risk, which poses a challenge for organized crime
groups operating in the territory of two or more EU countries. As a specific form of
integration, the EU has to some extent built a legal and institutional framework to
counteract this phenomenon, taking into account the fact that environmental criminal
activities transcend national borders and that bilateral cooperation is not sufficient for
law enforcement. The issue of combating environmental crime is constantly the focus
of attention of all relevant EU bodies, which focus their legislative activity on adapting
the legislative framework to new and existing forms of environmental crime. The
paper examines the importance and reach of EU bodies in combating environmental
crime, taking primary and secondary Union legislation as the legal basis. Issues of
competence of the EU Agency for the Cooperation of Law Enforcement Bodies
(EUROPOL), the EU Judicial Cooperation Agency (EUROJUST), the project of the
European Public Prosecutor (EPPO) and other EU bodies dealing partly or fully with
the subject matter, the EU Directives will be discussed separately on the protection of
the environment through criminal law (2008), et al. The aim of the paper is to highlight
the importance of European Union bodies aiming at combating environmental crime,
especially that with an element of transnationality, and to the permanent activity of the
EU adapting its normative and institutional framework in this field, thus creating the
possibility, in addition to legislation in the Member States, suppress this phenomenon
more effectively.

Keywords: environmental crime, European Union, environmental protection,
Europol, Eurojust, EPPO.
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EKOTEPOPU3AM U 3ALLTUTA NMPABA XUBOTUHA
JoBaH BykoBana?, AHa BoBaH?, Hukonaj ViBaHHMKoB®

1YHueep3aumem y beoepady, ®uno3oghcku chakynmem, HYuka-IbybuHa 18-20, beoepad
2YHueepsumem MemponrionumaH, Tadeywa Kowhywka 63, beozpad
3®akynmem 3a nocrnosHe cmyoduje u npaeo, Jypuja MazapuHa 149a, beoepad

Pan ob6pahyje ogHoc 3akoHopgaBcTBa Penybnuvke Cpbuje npema exkoTepopuamy U
3alTUTK NpaBa XMBOTUHA M Aaje oapeheHe npepnore. EkoTepopusam ce NojMOBHO
ogpefyje kao caboTaxa HamMmereHa oMeTaky aKTMBHOCTM NepuunMpaHe Kao WTeTHe
3a XXMBOTHY CpeAMHY O[IHOCHO Kao CKyn KPMBWUYHMX Aena NpoTUMB KOMMaHwja Koje
cnpoBode akTMBHOCTM LWITeTHe 3a XWBOTHY cpeauHy. Pag pasmatpa pasnuuute
ngeonornje M aKkTUBHOCTM U3  KOjUX €eKoTepopusam MoTuye, Kao LWTo cy
ekodpemuHnsam, gybuHcka ekomorwja M ekoaHapxusam. Y pagy Ce WUCTMYe CcTaB
3aKoHOdaBLa KOju jow yBeK Huje Mnperno3Hao TepMUH eKkoTepopusam. YnpKoc
WHUUMjaTUBaMa napramMeHTapHuX rpyna Koje 3acTynajy BUCOKe CTaHOapAe y 3awTuTu
XnBoTHe cpeauHe CkynwTtuHa Cpbuje Huje npuxsaTtuna noHyheHe npegnore. Aytopu
pasMaTpajy HauMH Ha Koju Cy mnpaBa >XWBOTWH-A pErynmcaHa Yy HauuoHanHoMm
npaBHOM OKBUpY, ykasyjyhu Ha oppeheHu Hecknapg uamehy KpumBuYHOr 3akoHa wu
3aKkoHa 0 CTOYapCTBY KOjU perynuily npasa XvsoTuha. MIameny octanor gonasv go
oapeheHux HeycarnaweHocT! n3mefy ABa 3akoHa Kao M KOHUenTa npasa XMBOTUH-a
n [obpobuTtn XmMBoTUa. AyTopu 3akrbydyjy M M3HOCe npeasiore 3a yHanpehewe
aKTyeriHor cTawa, Te [fa je HeONxOo4HO CrpoBecTW TeMerbHWjy eaykauujy
CTaHOBHMWITBA M 3akoHOZaBuUa, M3BpWUTKU Yycknahueawe agomahux nponuca ca
€YPOMNCKMM M Ha WMHCTUTYLMOHANHOM HMBOY yBecTu oppeheHe opraHe n nogctahu
mMefypecopHy capagty kako 6u ce npeBeHuparne akTUBHOCTU KOje yTu4dy Ha nojaBy
TeHAeHuuja ekoTepopmsma.

Krby4He peum: ekoTepopusaM, EKONOLLKM Tepopu3aM, ekororuja, Tepopusam, Tepop,
npaBa XUBOTUHa, A0BPOBUT KNUBOTUHA.
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ECOTERRORISM AND PROTECTION OF ANIMAL RIGHTS
Jovan Bukovalat, Ana Bovan?, Nikolaj Ivannikov®

University of Belgrade, Faculty of Philosophy, Cika-Ljubina 18-20, Belgrade
2Metropolitan University, Tadeu$a Kos¢uska 63, Belgrade
SFaculty of Business Studies and Law, 149a Jurija Gagarina, Belgrade

The paper deals with the relation of the legislation of the Republic of Serbia to eco-
terrorism and protection of animal rights and makes certain proposals. Eco-terrorism
is conceptually defined as sabotage aimed at interfering with activities perceived as
harmful to the environment, and a set of criminal offenses against companies that
carry out activities harmful to the environment. The paper examines different activities
as well as the ideologies from which eco-terrorism originates, such as eco-feminism,
deep ecology and eco-anarchism. The paper emphasizes the position of a legislator
who has not yet recognized the term eco-terrorism. Despite initiatives by
parliamentary groups that advocate high environmental standards, the Serbian
Parliament has not accepted the submitted proposals. The authors study the way in
which animal rights are regulated in the national legal framework, pointing to a certain
discrepancy between the Criminal Code and the Law on animal husbandry regulating
animal rights. Among other things, there are inconsistencies between the two laws,
as well as the concept of animal rights and animal welfare. The authors conclude and
present proposals for improving the current state of affairs, by conducting more
thorough education of the population and the legislator, harmonizing local regulation
with the European Union, introducing certain institutional bodies and encouraging
inter-ministerial cooperation in order to prevent activities that affect the emergence of
ecotourism tendencies.

Keywords: eco-terrorism, environmental terrorism, ecology, terrorism, terror, animal
rights, animal welfare.
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STAVOVI STUDENATA BEOGRADSKE POSLOVNE | UMETNICKE
AKADEMIJE STRUKOVNIH STUDIJA O PRAVNOJ ZASTITI INOVACIJA U
SRBUJI

Ivana Eri¢

Beogradska poslovna i umetni¢ka akademija strukovnih studija, Beograd, Srbija

Globalizacija, liberalizacija, multikulturalizam i bespostedna konkurencija predstavljaju
eliksir za podsticanje i razvoj inovacija. Pravna zastita inovacija i konsekvence za njeno
krSenje su prisutne u svim efikasno i efektivno uredenim pravnim sistemima. KrSenje
pravne regulative moze doci usled nepoznavanja propisa ili namernog zanemarivanja
pravne zastite inovacija. Cilj rada jeste sagledavanje poznavanja, svesnosti posledica
krSenja i namernog krSenja pravne zastite inovacija studenata BPUASS. Empirijsko
istraZivanje sprovedeno je na 325 studenata trece godine, koji pohadaju predmet
MenadZment inovacija. Rezultati su ukazali da su studenti upoznati sa posledicama
krSenja pravne regulative, ali da su spremni da ih zanemare ukoliko necée trpeti posle-
dice. Osnovni doprinos studije jeste da je prva koja analizira spremnost poznavalaca
pravne zastite inovacija prema njihovom svesnom krdenju.

Kljuéne reci: pravna zastita inovacija, stavovi studenata, spremnost za krsenje
propisa, BPUASS

ATTITUDES OF STUDENTS OF THE BELGRADE BUSINESS AND ART
ACADEMY OF VOCATIONAL STUDIES ON THE LEGAL PROTECTION OF
INNOVATION IN SERBIA

Ivana Eri¢

Belgrade Business and Art Academy of Vocational Studies, Belgrade, Serbia

Globalization, liberalization, multiculturalism and ruthless competition are the elixir for
the promotion and development of innovation. Legal protection of innovation and
consequences for its violation exist in a regulation of all efficiently and effectively legal
systems. Legal regulations can be violated due to ignorance or intentional disregard
regulations of legal protection of innovation. The aim of this paper is to review the
knowledge, awareness of the consequences of violations and deliberate violations of
the legal protection of innovations of BPUASS students. An empirical study was
conducted on 325 third-year students, who attended the Innovation Management
course. Results have been confirmed that students were aware of the consequences
of violating legal regulations, but that they were prepared to ignore them if they did
not suffer the consequences. The main contribution of this study is that it is the first
which analyzes the willingness of the connoisseurs of the legal protection of innovati-
ons to knowingly violate them.

Keywords: legal protection of innovation, attitudes of students, willingness to violate
regulations, BBAAVS.
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YETBPTA MHOAYCTPUJCKA PEBOJIYLUUJA'Y CBETNY EKOJNTOLWIKOI
NMPABA

Mpod. ap Brnagan Jonupuh
I/IHcmumym 3a KpuMUHOJIowKa u coyuorsriowka ucmpaxxueama, 5602[)86

Y okBupy paga kojy Bam nmacmpamo Tako3BaHM OCHOBHM OBjekT Ka Kome

ycMepaBaMO nNaxkwy je 4YeTBpTa WHAOYCTpUjCKa peBoniyuunja y CBeTRy 3ereHe

€KOHOMMWje 1 3alUTuUTe XUBOTHe cpeauHe. Mu, nonasehun og akTyernHe MHOYCTpujcKe

peBonyuuje, Kako cMO je pfeduHucann yHyTap MpeTxodHor Tekcrta ,YeTBpTa

WMHOYCTpUjcKa peBornyuuja, 3erieHa eKoHoMMuja M couujanHe OUMEeH3uje oapXusor

pa3Boja“, ykasyjemo 1 Ha Heke, a cMaTpamo

OCHOBHE, €erfeMeHTe eKOmoLWKOor npaBa oOf KpyuujanHor 3Hadaja 3a HEeHOo

ocTBapuBame. AN Ha Ha4MH U MopA YCrioBMMa KOju BOAE Ka 3erneHOj eKOHOMWN U

cTarnHo OoApPXMBOM pa3Bojy. Pa3Bojy koju Hehe nMpou3BOAUTU EKOMOLWIKM HeraTuBHE

edekTe Beh OHe MO3NTUBHE M oapXKMBe.

CarnepaBare HEOMXOAHMX EKOSOLLIKO-NPaBHUX eneMeHaTa uMa ABa HuBoa:

e MefyHapoaHo-npaBHW, Npe cBera nckasaH Ha rnobanHoM HUBOY, U

e YyHyTapwe NnpaBHUW, TO jeCT HUBO 3aKOHOAABCTaBa CyBepeHWX JpKaBa, a Koju ce
Mo Hajnpe o4MTyje Y OKBUPY EKOMOLLKOr 3aKOHOAaBCTBa, anin He U camo Hera.

JacHo, naxa HaM ce ycmepaBa Ha noTpeby, nyTeBe n cpeacTBa 3allTuTe:

. eKonowkmx Meaunjyma (Boae, Basayxa, 3emroumiita), anu u

. 0BHOBIBLMBKX pecypca,

. HeOBHOBIBLUBMX pecypca,

. O30HCKOT croja,

. O[3 HEraTUBHUX KNMMaTCKNX NPOMeEHa,

wyma,

. MyTeM npaBuIHor NocTynaxa ca oTnagom,

. KOpUWhereM CekyHAapHUX CUPOBUHA, anu n

. aleKBaTHOr TpoLLeHa eHepruje.

A cBe TO 3axTeBa:

e Ha NPBOM MECTY afieKBaTaH NonMUTUYKN MPUCTYN peyeHoMm, oTyaa u

e (popmuparme agekBaTHUX ereMeHaTa 3aKkoHOAaBCTaBsa, No Hajnpe y ckrnagy ca
Beh dopmupaHnm mehyHapogHo-NpaBHUM eneMeHTuMa, anv 1M erneMeHTuma
HauuMoHanHMX 3akoHo4aBCTaBea, a y cknafdy ca notpeba Ha KOHKPETHOM TepeHy U
MoA, KOHKPETHUM YCIioBUMA.

[Mpn TOM cmMO MUWIIbEHA [a yrnpaBO €EKOSOLWKO-MpaBHa perynauvja, a y cseTny

3efleHor eKOHOMCKOT pasBoja, MOXe MO3UTUBHO [a yTU4e Ha YeTBPTY UHOYCTPUjCKY

pesonyuujy, 0 4eMy W roBOPUMO HalUMM TEKCTOM, Maga, o63MpoM Ha npocTop

ajieKkBaTaH unaHuuma, Ha JoCTa CaKeT HauumH.

©CO~NOUAWN

Krby4He peuu: 4yeTpBpTa uHOYCTpUjcKa peBonyuuja, 3efeHa eKoHOMMja, EKOTOLLKM
npaBHW NpUCTyN, MeflyHapodHO NpaBao, HaLMoHannHa 3aKoHO4aBCTBa.
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FOURTH INDUSTRIAL REVOLUTION IN THE LIGHT OF
ENVIRONMENTAL LAW

Prof. Dr. Vladan Joldzi¢
Institute for Criminological and Sociological Research, Belgrade

In the context of our work we observe, as so-called basic object, the fourth industrial

revolution in the light of the green economy and environmental protection. We,

starting from the current industrial revolution, as we define it within the previous text

"Fourth industrial revolution, the green economy and social dimensions of sustainable

development,” points to some, we think basic elements of environmental law, as

crucial elements for its implementation and realization. But at the manner and under

conditions conducive to a green economy and continual sustainable development.

Development which will not produce environmentally negative effects, but effects that

are positive and sustainable. This leads us to the consideration of the necessary

ecological and legal elements formed on two levels:

e International-law, especially that is expressed globally, hence the

e Legislatures of states, the level which is primarily manifested in the context of
environmental legislation, but also through the other elements of positive
legislatures.

Obviously, our attention is directed to the need, ways and means of protection of the:

. Environmental media (water, air, soil), and

. Renewable and non-renewable resources,

. Non-renewable resources, and also

. Ozone layer,

. Negative climate changes,

. Forests,

. Proper treatment of waste,

. Use of secondary raw materiala, and

. Adequate power is consumed.

All this requires:

- in the first place adequate political approach to the aforesaid, hence the

- establishment of appropriate elements of the legislation, at first place in accordance

with the already formed international legal elements, but, having this in mind, also

elements of national legislations in harmony with needs manifested at specific fields

and under specific conditions.

At the same time we think that environmental-law regulations in the light of green

economic development, can have a positive impact on the fourth industrial revolution.

This we explain laconically, having in mind the usual space of scientific articles.

O©oOoO~NOOT,, WNBE

Keywords: The fourth industrial revolution, green economy, environmental law
approach, the international Right, the national legislation.
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KOPMNOPATUBHA APYLWUTBEHA OANOBOPHOCT - YJIOI'A U 3HAYAJ Y
SAWUTUTU XUBOTHE CPEAUHE Y UHOYCTPUJU 4.0

Op MNopan Oawwuh!, MA JacmuHa Monos-Jlouke?,
Op Pyxuua hepeugad, Op AgpvaHa Pagocasau?®

1Bucoka wkona modepHoe busHuca, Tepasuje 27, beoepad, Cpbuja
2Modyn YHusepsumem, [lyb6au, YjedurneHu Aparicku Emupamu
8HesasucHu YHusep3umemy batba Jlyka, Penybnuka Cprcka, buX
4YHusep3umem [NpuspedHa akademuja y Hosom Cady, @akynmem 3a npumMeH-eHU
MeHayMeHm, eKOHOMUjy u ¢pbuHaHcuje, Jespejcka 24, beozpad, Cpbuja

Mpema CBeTCKOM €KOHOMCKOM dopyMmy, YeTBpTa WMHAOYCTpUjcKa peBonyuuja unm
nonynapHo WHayctpuja 4.0 ce passuja og nodvetka 21. Beka. Cam KoHuenT
AeduHUcaH je Kao peBonyuMoOHapHa MpomMeHa 3acHoBaHa Ha dy3unju AurntarHor,
BMPTYENHOr N peanHor, 04HOCHO CMOj pasnuuuTUX TexHororuvja (MHTepHeT cTBapw,
BeLUTa4yka WHTenureHumja, MalnHCKO yyYere) a Takohe MHOrMX Opyrnx TexHororunja
pa3BujeHuX Yy MpoLwomM Beky. MHore TexHonorvje us pasnmyutux obnactu MHAyCT-
pvje pesynTupajy » npoMeHama y HauuHy nocrnoBaka, Koju namehy octanor ykrby-
Yyjy KOpropaTuBHY ApYLITBEHY ogroBopHOCT. 3akrbyyum [Mapuckor camuta 2015.
roAMHe HeBOCMUCIIEHO YKa3yjy Ha anapMaHTHO cTawe y nornedy npobnema npeko-
MepHOr 3arafewa XMBOTHE CpeauHe W HeOnxXOOHOCT WMHKopropupakwa npuHumna
OAPKMBOT pa3Boja y CBe CUCTEME MOCoBaHa.

Y pagy he 61T pa3moTpeH noTeHumjan KopnopaTvBHe APYLITBEHe OArOBOPHOCTU U3
BM3ype HeHe eKomoLlKe AUMeEH3Wje, Tj. MOryhHOCTN uHTerpucamwa 6pure o XMBOTHO]
cpeduHu y CBOje MnocrnoBake W UHTEpaKuMjy ca 3avHTepecoBaHMM CTpaHama, He
yrpoxaBsajyhu ekoHomcku pesyntaT. [Opyrum pedmma y Kojoj Mepu KoprnopaTuBHa
ApyLwTBEHa OArOBOPHOCT MOXe OMOryhuTM eKOHOMCKW pa3Boj y3 OvyBaH-€ XMBOTHE
cpeavHe, OQHOCHO UCMyH-eHa YCrioBa OAPXMBOI pasBoja M yCrnocTaBrbakwa 3eneHe
EeKoHoMuje.

KmbyyHe peum: kopnopaTuBHa ApylliBeHa OArOBOPHOCT, €KOJoLWKa KoprnopaTuBHa
OpYyLUTBEHa O4roBOPHOCT, nHAycTpuja 4.0, HoBe TexHoMoruje, 3eneHa ekoHoMuja.
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CORPORATE SOCIAL RESPONSIBILITY — ROLE AND IMPORTANCE IN
ENVIRONMENTAL PROTECTION IN INDUSTRY 4.0

Dr Goran Dasi¢t, MA Jasmina Popov-Locke?,
Dr Ruzica Pervida3, Dr Adriana Radosavac*

1College of Modern Business, Terazije 27, Belgrade, Serbia
2Module University, Dubai, United Arab Emirates
SIndependent University of Banja Luka, Republika Srpska, BH
4University Business Academy in Novi Sad, Faculty of Applied Management,
Economics and Finance, Jevrejska 24, Belgrade, Serbia

According to the World Economic Forum, The Fourth Industrial Revolution, or
Industry 4.0, has developed since the beginning of the 21st century. The concept
itself is defined as a revolutionary change based on the fusion of digital, virtual and
real, that is, the fusion of different technologies (Internet of Things, Artificial Intellig-
ence, machine learning, etc.) and a change in business, which includes corporate
social responsibility, among other things. The conclusions of the 2015 Paris Summit
unequivocally point to the alarming state of the issue of over-pollution and the need to
incorporate sustainable development principles into the business system.

This paper will analyze the potential of corporate social responsibility from the
perspective of its ecological dimension, i.e. opportunities to integrate environmental
concerns into businesses and interact with stakeholders without compromising
economic performance. In other words, the extent to which corporate social
responsibility can facilitate economic development while preserving the environment,
that is, meeting the conditions of sustainable development and establishing a green
economy.

Keywords: Corporate Social Responsibility, Environmental Corporate Social Resp-
onsibility, Industry 4.0, new technologies, green economy.
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PRAVNA REGULATIVA UPOTREBE DRONOVA U SRBIJI

Prof. Dr Vladimir M. Jovanovi¢?!, Prof. Dr Buro M. Puri¢?

1Univerzitet Privredna akademija, Fakultet za ekonomiju i inZenjerijski menadZzment,
Cvecarska 2, Novi Sad, Srbija
2Beogradska bankarska akademija, Fakultet za bankarstvo, osiguranje i finansije,
Zmaj Jovina 12, Beograd, Srbija

Dronovi i njihova civilna upotreba brzo su pronasli mesto u Republici Srbiji. S obzirom
na znacaj primene, a posebno na rizike koje ove bespilotne letilice sa sobom donose,
domadi zakonodavac je pristupio temeljnom regulisanju prava na posedovanje i
kori¢enje dronova. Pravni okvir za njihovo bezbedno koriséenje predstavlja Zakon o
vazduSsnom saobracaju. NadleZnost za njihovo evidentiranje, odrzavanje i kontrolu
ispunjenosti uslova za koriSéenje poverena je Direktoratu civilnog vazduhoplovstva.
Na osnovu zakonskih odredbi je najpre donet 2015. godine Pravilnik o bespilotnim
vazduhoplovima. Ipak, brzi razvoj tehnologija i novi izazovi uslovili su donoSenje
novog Pravilnika o bespilotnim vazduhoplovima pocetkom 2020. godine. Ovim
propisom utvrdena su i brojna ograni¢enja. Cilj ovog ¢lanka je ukaze na moguénosti
koje zakonodavac treba da iskoristi u buducnosti, radi profitne i drustveno odgovorne
upotrebe bespilotnih letilica, posebno u oblasti poljoprivrede i zastite Zivotne sredine,
ali i na neophodnost zastite lica i imovine, kao i podataka o li¢nosti.

Kljuéne reci: Srbija, zakonski propisi, dronovi, letilice, upotreba.

LEGAL REGULATION ON USE OF DRONES IN SERBIA

Prof. Dr Vladimir M. Jovanovié?, Prof. Dr Buro M. BPurié?

lUniversity Business Academy, Faculty of Economics and Engineering Management,
Cvecarska 2, Novi Sad, Serbia
2Belgrade Banking Academy, Faculty of Banking, Insurance and Finance,
Zmaj Jovina 12, Belgrade, Serbia

Drones and their civil use quickly found a place in the Republic of Serbia. Bearing in
mind the importance of their use and especially the risks that these unmanned aerial
vehicles bring with them, the national legislator started with the basic regulation of the
right to own and use drones. The legal framework for their safe use is the Law on Air
Traffic. Competence for their registration, maintenance and control of fulfillment of
conditions for use is entrusted to the Directorate of Civil Aviation. Based on the legal
provisions, the Rulebook on Unmanned Aircraft was first adopted in 2015. However,
the rapid development of technologies and new challenges have led to the adoption
of a new Rulebook on Unmanned Aircraft in early 2020. This regulation also sets out
a number of restrictions. The aim of this article is to point out the possibilities that the
legislator should use in the future, for the profit and socially responsible use of
drones, especially in the field of agriculture and environmental protection, but also the
necessity of protection of persons and property, as well as personal data.

Keywords: Serbia, legal regulation, drones, airborne, use.
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POSEBNOST PREVENTIVNE EKOLOSKE PARNICE
Prof. dr Vladimir Crnjanski', Dragan Gasi¢?
1Pravni fakultet, Univerzitet Union, Beograd, Srbija; 2Pravnik iz Beograda, Srbija.

Cilj ovoga rada je da ukaze na znacaj i specificnost preventivhe ekoloSke parnice,
posebno u svetlu potrebnih zakonskih izmena u srpskom procesnom pravu. Pravo na
zdravu zivotnu sredinu predstavlja centralni predmet regulisanja savremenog
zakonodavstva. U pitanju je osnovno ljudsko pravo i zbog toga svako fizicko lice
moze da podnese ekoloSku tuzbu, a postupak vestalenja u ovim parnicama je
izuzetno kompleksan. Problem se dodatno usloZava i visokim troSkovima vestadenja.
Zbog opSteg interesa za zastitu zdravlja, zakonodavac mora da propiSe hitnost u
postupanju i da ukupne troSkove, posebno troSkove vestacenja, svede na minimainu
meru.

Prema nadem miSljenju, de lege ferenda u okviru posebnih pravila o preventivnoj
ekoloskoj parnici treba voditi rauna o ograni€enom rezimu dokaznih sredstava u
postupku dokazivanja odredenih ¢injenica. Ove vrste zabrana spadaju u relativne
zabrane koje propisuju da se odredene Cinjenice mogu dokazivati samo odredenim
dokaznim sredstvima. Zbog slozenosti i zna€aja vestacenja u preventivnim ekoloSkim
parnicama, na$ predlog bi bio da se de lege ferenda uvede jasno propisano
ogranienje koje ima znacaj relativne zabrane. S tim u vezi, zakonska norma kojom bi
se uredio rezim relativne zabrane mogla bi da glasi: ,U ekoloSkim sporovima sporne
¢injenice o zastiti Zivotne sredine ne mogu se utvrdivati drugim dokaznim sredstvima
osim vestaCenjem. VestaCenje se odreduje putem veStaka upisanog u registar
sudskih vesStaka u oblasti zastite Zivotne sredine®.

Uz postojecCeg tuZioca i na njegovoj strani u preventivnoj ekolodkoj parnici mogu se
umeSati kao jedinstveni suparniari i odredena pravna lica i nadlezni organi uz
ispunjenje dva uslova: da su sami ovlas¢eni za podnoSenje tuzbe i da mogu
samostalno da podnesu takvu tuzbu. Kao obiéni umesaci mogu se pojaviti i druga
fizicka i pravna lica Ciji se interesi Stite podnetom tuzbom za zastitu kolektivnih
interesa i prava. Osnovni smisao i pravozastitni cilj preventivne ekoloske tuzbe jeste
da se spreCi nastupanje Stete u sluCaju da Steta preti neodredenom krugu lica.
Preventivnopravna zastita proteze se na veci broj Stetom ugrozenih lica zbog ¢ega
preventivha ekoloSka parnica ima i javnhopravno obeleZje. Ukoliko se zakonodavac
odluci da uvede nov institut u nasu parni€énu proceduru, to bi zahtevalo i dodatno
osposobljavanje ne samo sudija nego i drugih u€esnika u postupku preventivhe
ekolodke parnice, posebno vestaka. Zbog toga je nuzno da uporedo nastanu
promene i u drugim zakonskim propisima.

Parnica radi zaStite kolektivnih interesa i prava svoju delotvornost ostvaruje ukoliko
pozitivnim posledicama uti¢e i na fizika i pravna lica Cija se prava Stite u takvoj
parnici. Upravo zbog toga, de lege ferenda treba proSiriti dejstvo subjektivne
pravnosnaznosti presude i na fizicka i pravna lica koja naknadno pokrenu parnicu za
naknadu Stete kako bi se oni mogli pozvati na utvrdenje iz presude kojom je usvojen
zahtev iz tuZzbe za zastitu kolektivnih interesa i prava. Posebno zakonsko uredenje
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ekoloSke parnice bio bi pozitivan iskorak u pravcu zastite Zivotne sredine kao opsteg
dobra. Time bi se zastita opSteg interesa (zdrave Zzivotne sredine) ucinila
delotvornijom kroz nova zakonska pravila o posebnoj ekolo$koj parnici. Na taj nacin
bi se ucinilo efikasnijim i nacdelo pristupa pravosudu.

Posebnost preventivne ekoloske parnice je visestruka. Pre svega, tiCe se ovlaséenja
za podnosenje tuzbe, pravila o jedinstvenim i obi€nim umeSacima, znacaju
vestatenja u dokaznom postupku, hitnosti postupka, proSirenom dejstvu subjektivne
pravnosnasnosti presude i, s tim u vezi, stvarne legitimacije za pokretanje postupka
prinudnog izvrSenja. Zbog svega ovoga, postoji vise nego dovoljan broj razloga da se
u srpskom parni€nom postupku de lege ferenda uredi poseban postupak zaStite
kolektivnih interesa i prava koji bi uklju€ivao i posebna pravila u pogledu preventivhe
ekoloSke parnice.

Kljuéne re€i: zdrava Zivotna sredina, pravni znacaj preventivhe ekoloske parnice

SPECIFICITY OF PREVENTIVE ENVIRONMENTAL LITIGATION
Prof. dr Vladimir Crnjanski!, Dragan Gasi¢?

1Faculty of Law, Union University, Belgrade, Serbia
2Lawyer in Belgrade, Serbia

The aim of this paper is to point out the importance and specificity of preventive
environmental litigation, especially in light of the necessary legal changes in Serbian
procedural law. The right to a healthy environment is a central subject of regulation of
modern legislation. This is a basic human right, and because of that, any natural
person can file an environmental lawsuit, and the expertise procedure in these
lawsuits is extremely complex. The problem is further complicated by the high cost of
expertise. Due to the general interest in health protection, the legislator must
prescribe urgency in the procedure and keep the total costs, especially the costs of
expertise, to a minimum.

In our opinion, de lege ferenda within the special rules on preventive environmental
litigation should take into account the limited regime of evidence in the process of
proving certain facts. These types of prohibitions belong to the relative prohibitions
that prescribe that certain facts can be proved only by certain means of evidence.
Due to the complexity and importance of expertise in preventive environmental
litigation, our proposal would be to introduce de lege ferenda a clearly prescribed
restriction that has the significance of a relative prohibition. In this regard, the legal
norm that would regulate the regime of relative prohibition could read: "In
environmental disputes, disputable facts about environmental protection cannot be
established by other means of evidence than expertise. The expertise is determined
by an expert entered in the register of court experts in the field of environmental
protection”.
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Along with the existing prosecutor and on his side in the preventive environmental
litigation, certain legal entities and competent bodies can intervene as sole rivals,
provided that two conditions are met: that they are authorized to file a lawsuit and that
they can file such a lawsuit independently. Other natural and legal persons whose
interests are protected by a lawsuit for the protection of collective interests and rights
may also appear as ordinary interveners. The basic meaning and legal protection
goal of a preventive environmental lawsuit is to prevent the occurrence of damage in
the event that the damage threatens an indefinite circle of persons. Preventive legal
protection extends to a larger number of persons endangered by damage, and
therefore preventive environmental litigation also has a public law feature. If the
legislator decides to introduce a new institute in our litigation procedure, it would
require additional training not only of judges but also of other participants in the
procedure of preventive environmental litigation, especially experts. Therefore, it is
necessary for changes in other legal regulations to occur at the same time.

A lawsuit for the protection of collective interests and rights achieves its effectiveness
if it has positive consequences for both natural and legal persons whose rights are
protected in such a lawsuit. Precisely because of that, de lege ferenda, the effect of
the subjective finality of the verdict should be extended to natural and legal persons
who subsequently initiate a lawsuit for damages so that they can refer to the
determination from the verdict which adopted the request from the lawsuit for
protection of collective interests and rights. A special legal regulation of
environmental litigation would be a positive step towards the protection of the
environment as a common good. This would make the protection of the general
interest (healthy environment) more effective through new legal rules on special
environmental litigation. In that way, the principle of access to justice would be made
more efficient.

The specificity of preventive environmental litigation is multiple. First of all, it concerns
the authority to file a lawsuit, the rules on unique and ordinary interveners, the
importance of expertise in the evidentiary procedure, the urgency of the procedure,
the extended effect of the subjective finality of the verdict and, in that connection, the
actual legitimacy for initiating enforcement proceedings. Due to all this, there are
more than enough reasons to regulate a special procedure for the protection of
collective interests and rights in the Serbian litigation de lege ferenda, which would
include special rules regarding preventive environmental litigation.

Keywords: healthy environment, legal significance of preventive environmental
litigation.
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VAZNQST DRUSTVENO ODGOVORNOG POSLOVANUJA |
IZVESTAVANJA O NEFINANSIJSKIM INFORMACIJAMA

Milo§ Pavlovié!2, lvana Eri¢t, Milo§ Milanovi¢?

1Beogradska akademija poslovnih i umetnickih strukovnih studija, Kraljice Marije 73,
Beograd, Srbija
2Univerzitet u Pristini, Ekonomski fakultet, Kosovska Mitrovica, Kolasinska 156, Srbija

Predmet rada jeste koncept treCe generacije korporativhe drustvene odgovornosti
(CSR) i oblici izveStavanja o nefinansijskim pokazateljima uspeSnosti organizacija.
Cilj rada je da se ukaZe na neophodnost implementacije CSR u strategijsko
odlucivanje kompanija, gde se kao logi¢na posledica javlja javno izvestavanje o
nefinansijskim pokazateljima prouzrokovanim takvim odlukama. Metodologija
koris¢ena u radu je deskriptivna, metod analize i sinteze, kao i istorijski pregled
razli€itih teorijskih stavova o CSR. Rezultati ukazuju na neophodnost implementacije
koncepta strategijske korporativnhe druStvene odgovornosti i javno prezentiranje
integrativnog izveStavanja, koje bi prikazao pored finansijskih i odgovarajuée
nefinansijske pokazatelje performansi organizacija. Znacaj rada jeste da prvi analizira
strategijsku CSR i pruza smernice za nefinansijsko izvestavanje.

Kljuéne reci: strategijska druStvena odgovornost, nefinansijsko izvestavanje,
integrativno izvestavanje.

THE IMPORTANCE OF CSR AND REPORTING ABOUT NON-FINANCIAL
INFORMATION

Milo$ Pavlovi¢2, lvana Eri¢!, Milo§ Milanovic?

1Belgrade Business and Arts Academy of Applied Studies, Kraljice Marije 73,
Belgrade, Serbia
2University of Pristina, Faculty of Economics, Kosovska Mitrovica, Kolasinska 156, Serbia

The subject of the paper is the concept of the third generation of corporate social
responsibility (CSR) and forms of reporting on non-financial performance indicators of
organizations. The aim of this paper is to point out the necessity of implementing
CSR in the strategic decision - making of companies, where is the logical
consequence public reporting on non - financial indicators caused by such decisions.
The methodology used in the paper is descriptive, the method of analysis and
synthesis, as well as a historical overview of different theoretical views on CSR. The
results indicate the need to implement the concept of strategic corporate social
responsibility and public presentation of integrative reporting, which would show
financial and appropriate non-financial performance results of organizations. The
importance of the paper is to be the first which analyses strategic CSR and provide
guidelines for public non-financial reporting.

Key words: strategic corporate social responsibility, non-financial reporting,
integrative reporting.
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EKOJIOLLKA ETUKA U XUBOTHA CPEOUHA

Bupocasreesuh CnahaHa, Emunuja Mapkosuh, Jenena Kpyrs, Hatawa MnageHosuh

YHueep3zumem y lNMpuwmuHu / Kocosckoj Mumposuuu,
Yyumerbcku ¢hakynmem y lNpuspeHy / Jlenocasuhy

Ha noyeTKy ABageceT NpBOr Beka Moxe ce ¢ npaBom pehu ga ce rbyacka nonynaum-
ja cyodaBa ca eKonoLIKMM 13a3oBuMa Koju cy 6e3 npecefaHa y UCTOpuju oBe MniaHe-
Te. YuwbeHnua je ga gaHac Ha 3eMiby MMa MHOFO fbyAun, Aaneko BULIE Of eKOMNOLLKe
paBHOTEXE KOjy Halla nnaHeTa Moxe Aa nogpxu, 36or yera CMo Cyo4veHn ca 6pojHUM
npobnemuma, rybutkom 6uoamnsepsmTeTa, KNnMMaTtckum npodbnemmma. M3 tor pasnora
IbyAmn Tpolle HeOOHOBIbUBE UMM BEOMa Cnopo OBHOBIbMBE pecypce Benvkom 6p3u-
HOM M TO HaM jacHO ykasyje Ha Bpno 03burbHe npobrieme ca kojuma ce cyoyaBamo
Beh gaHac, u ca kojuma he ce nMoroToBo cyo4yaBatTu reyam y 6yayhHocTu. Ynpaso
TakaB, OOMUHMpajyhmn ogHOC 4oBeka mpema npupogw, 30or yera ce gaHac uena
nnaHeTa Hanasu y onacHOCTW oA MOTMyHe Aerpajauvje, YCroBMO je da ce daHac
HanasvMo y BpeMeHy Kaja je eTuka Koja ce ogpaxaBa Ha Norby XMBOTHe cpeauHe
3anocTaBrbeHa. bes jegHor HoBOr Mopana Koju ce opujeHTULWe Ha 3awTuTy Npupoay,
anu n eTuke Koja ce cacToju y Tome ga ce byayhe reHepauuje ysmy y o63vp kao
npeaMeTy Halux MoparH1Mx oOAroBOPHOCTHW, ONCTaHak Ha nnaHeTu 6uhe cBe Texu.

Krbque peyun: eKonoera, €KOJ10LLUKa eThKa, XXNBOTHa cpegnHa, eKOLEeHTPUYHOCT, Ibyaun.

ECOLOGICAL ETHICS AND ENVIRONMENT

Vidosavljevi¢ Sladana, Emilija Markovi¢, Jelena Krulj, NataSa Mladenovi¢

University of Prishtina / Kosovska Mitrovica,
Faculty of Teacher Education in Prizren / Leposavic

At the beginning of the twenty-first century, it can be rightly said that human populat-
ions face environmental challenges in the history of this planet. The fact is that there
are many people on earth today, far more than the ecological balance our planet can
support, which is why we face numerous problems, loss of biodiversity, climate probl-
ems. For this reason, people are consuming non-renewable or very slowly renewable
resources at high speed, and this clearly indicates to us the very serious problems
that we are facing today, and which people will especially face in the future. This
dominant attitude of people towards nature, which is why today the entire planet is in
danger of complete degradation, conditioned that we are today at a time when the
ethics reflected in the field of environment are neglected. The survival on the planet
will be increasingly difficult without new nature-oriented morale, but also an ethics
that is to consider future generations as objects of our moral responsibilities.

Keywords: ecology, ecological ethics, environment, ecocentricity, people.
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ULOGA SREDSTAVA JAVNOG INFORMISANJA U SIRENJU
INFORMACIJA OD OPSTEG ZNACAJA

Ivana LeSevi¢!, Pavle Radanov?, Pavle Brzakovi¢?,
Gordana Tomié¢!, Dragan Paji¢?

1Fakultet za primenjeni menadZment, ekonomiju i finansije, Beograd, Srhija
2Novosadski sajam, a.d. Novi Sad, Srbija

Kada dode do velikih svetskih ili lokalnih kriza, €&iji uzroci mogu biti razliiti, pandemije
ili pak veliki finansijski potresi, ekonomisti i struénjci iz izvrdne vlasti jedne zemlje
donose niz ekonomskih mera okrenutih ublazavnju posledica krize. Jedna od mera
koja se u Republici Srbiji sprovela kao pomo¢ stanovniStvu u cilju ublazavanja
posledica krize izazvane pandemijom Covid 19 je sledeéa: svim punoletnim
gradanima namenjeno je po 100 evra. Ovo istrazivanje treba da otkrije koliko su, a
posebno na koji nacin, gradani Republike Srbije upoznati sa ovim vidom pomoéi, da li
su je prihvatili, da li su se prijavili za pomo¢ preko programske platforme koristeci
internet ili su se prijavili putem telefona. Siri kontekst ovakvog istraZivanja moze da
ukaze na opsege socijalne provezanosti pojedinaca, kao i na modalitete javnog
informisanja stanovniStva. Tokom istraZzivanja, prilikom prikupljanja podataka,
upotrebljen je istrazivacki instrument anketa, kojom je obuhvac¢eno 1000 ispitanika.
Reprezentativni uzorak predstavljaju gradani razli€itog pola, starosnog doba i Skolske
spreme. Prilikom ispitivanja korid¢en je upitnik koji sadrzi trinaest pitanja, a koji je
realizovan putem telefonskih poziva u 50 lokalnih samouprava u Republici Srbiji.
Rezultati istrazivanja ukazuju da je informisanost o ovako vaznoj drustvenoj temi na
visokom nivou, ali da presudnu uogu ipak igraju internet platforme, dok je na drugom
mestu televizija. Ono Sto valja istaéi jeste jaCina meduljuskih odnosa koja takode
doprinosi u zna¢ajnoj meri Sirenju informacija.

Kljuéne reci: javno informisanje, Covid-19, ekonomska kriza, finansijska pomo¢.
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THE ROLE OF THE MEDIA IN THE DISSEMINATION OF INFORMATION
OF GENERAL IMPORTANCE

Ivana LeSevi¢!, Pavle Radanov?, Pavle Brzakovi¢?,
Gordana Tomié¢!, Dragan Paji¢?

1Faculty of Applied Management, Economics and Finance, Belgrade, Serbia
°Novi Sad Fair a.d., Novi Sad, Serbia

When major global or local crises occur countries bring a series of economic
measures aimed at mitigating the effects of the crisis. One of them was implemented
in the Republic of Serbia to help the population in order to mitigate the consequences
of the crisis caused by the Covid-19 virus — all adult citizens are earmarked 100
euros. This research should reveal how much, and especially in what way, the
citizens of the Republic of Serbia are familiar with this type of help, whether they have
accepted it, whether they have applied for help through a software platform using the
Internet or have applied by phone. The broader context of such research may
indicate the extent of social attachment of individuals, as well as the modalities of
public information of the population. During the research and the data collection the
authors have used survey, which included 1000 respondents. A representative
sample is composed by citizens of different sex, age and education. During the
survey, a questionnaire containing 13 questions was used, which was realized
through telephone calls to 50 local governments in the Republic of Serbia. The results
of the research indicate that information on such an important social topic is at a high
level, but that internet platforms still play a crucial role, while television is in second
place. What is worth emphasizing is the strength of interpersonal relations, which also
contributes significantly to the dissemination of information.

Keywords: public information, Covid-19, economic crisis, financial assistance.
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ZNACAJ EDUKACIJE ZA QDRZIVI EKOLOSKI RAZVOJ U RURALNIM
PODRUCJIMA SVETA | U SRBUJI

Gordana Buki¢?, Biljana lli¢?

1Ekonomski fakultet, Kamenivéka 6, Beograd, Srbija
2Fakultet za menadzment Zajecar, Park Suma Kraljevica bb, Zajecar, Srbija

Danas je na globalnom nivou razvijen sveobuhvatni pristup u okviru Milenijumskih
cilieva razvoja, nazvan Edukacija ruralnih krajeva (ERK), sa osnovnim ciliem da se
umanji nedostatak osnovnih ljudskih potreba i stvore moguénosti za dostizanje
drustvenog i zivotnog blagostanja, u odgovaraju¢éem ekoloskom okruzenju. Cilj rada
je da se ukaze na neophodnost preduzimanja aktivnosti kao Sto su: obrazovanje,
poboljSanje uslova zivota u okruzenju, razvoj zelene ekonomije, kao i razvoj
infrastrukture. Predmet rada je analiza slabije razvijenih krajeva Srbije i dostignutog
stepena odrzivog razvoja i pismenosti. Jedna od glavnih karakteristika Srbije jeste
neujednacen razvoj njenih regiona, gde je severni deo zemlje najrazvijeniji, dok jug i
istoni krajevi zemlje zaostaju u razvoju. Stoga, autori primenjuju deskriptivhu i
komparativhu metodu u radu i daju uporedni prikaz razvijenih i nerazvijenih regiona i
ekoloski razvoj Srbije i bogatih zemalja u svetu. Doprinos autora se sastoji u
preporukama sa ciliem da se na osnovu dobre prakse, preduzmu mere i aktivnosti u
ruralnim krajevima u cilju edukacije stanovniStva i dostigne viSi nivo odrzivog razvoja.
Na taj nacin bi se i u slabije razvijenim regionima zemlje podigao odgovarajuci nivo
kvaliteta zivota, odnosno povecala socijalna sigurnost uz pobolj$ane uslove u zZivotnoj
sredini. Samim tim, ljudi bi postali sigurniji u sebe i spremniji da se i dalje obrazuju
kako bi njihove osnovne potrebe bile zadovoljene i kako ne bi morali da brinu o svojoj
egzistenciji, ili 0 egzistenciji svoje porodice.

Kljuéne redéi: ruralno obrazovanje, ekoloski razvoj, Milenijumski ciljevi, Srbija, zelena
ekonomija, odrzivi razvo;.
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IMPORTANCE OF EDUCATION FOR ECOLOGICAL SUSTAINABLE
DEVELOPMENT IN RURAL AREAS OF THE WORLD AND IN SERBIA

Gordana Bukié¢?, Biljana lli¢?

Faculty of Economics, Kamenicka 6, Belgrade, Serbia
2Faculty of Management Zajecar, Park Suma Kraljevica bb, Zajecar, Serbia

Today, a comprehensive approach under the Millennium Development Goals, called
Rural Education has been developed globally, with the primary objective of reducing
the lack of basic human needs and creating opportunities for social and life well-being
in an appropriate environmental environment. The aim of the paper is to point out the
necessity to undertake activities such as: education, improvement of living conditions
in the environment, green economy development, and development of infrastructure.
The subject of this paper is the analysis of the less developed parts of Serbia and the
achieved level of sustainable development and literacy. One of the main features of
Serbia is the uneven development of its regions, and on the one hand, the northern
part of the country is the most developed, while on the other, the south and eastern
parts of the country are lagging. Therefore, the authors apply a descriptive and
comparative method in their work and give a comparative overview of developed and
underdeveloped regions and the ecological development of Serbia and rich regions of
the world. The authors' contribution consists in recommendations with a purpose to
take measures and activities in rural areas, based on good practice, to educate the
population and achieve a higher level of sustainable development. In this way the
level of quality of life would be raised in the less developed regions of the country, i.e.
the social security would be increased, with improved environmental conditions. As a
result, people would become more confident in themselves and more willing to
continue their education so that their basic needs are met and that they do not have
to worry about their existence or that of their family.

Keywords: rural education, ecological development, Millennium Goals, Serbia, green
economy, sustainable development.
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ANALIZA STAVOVA GRADANA O EKOLOSKOJ BEZBEDNOSTI NA
TERITORIJI LOKALNE SAMOUPRAVE BOLJEVAC

Dr Violeta Jovanovié?, Prof. dr Jane Paunkovi¢!, Neboj$a Marjanovic¢?

1Fakultet za menadzment Zaje&ar, Park Suma Kraljevica bb, Zaje&ar, Srbija
2Lokalna samouprava Boljevac, Boljevac, Srbija

Savremeni nacin obavljanja privrednih aktivnosti, primenjene tehnologije u industriji i
uopSte Zivotni stil ljudi doveli su do toga da se savremeno drustvo poslednjih godina
suoc€ava sa brojnim izazovima i pretnjama. Promene koje nastaju delovanjem ¢oveka
na prirodu kao 5to su degradacija Zivotne sredine ili neadekvatno kori¢enje prirodnih
resursa, Sto rezultira njihovim deficitom na lokalnom i regionalnom nivou, mogu da
izazovu ili doprinesu nepovoljnoj nacionalnoj bezbednosti. Promene koje se deSavaju
u zivotnoj sredini mogu imati izuzetno veliko psiholoSko dejstvo na ljude. Republika
Srbija spada u ketegoriju zemalja u razvoju pa je kao takva optere¢ena brojnim izazo-
vima tranzicionog procesa medu kojima znaéajno mesto zauzimaju i eko-bezbednosni
uslovi. U radu su prikazani rezultati istrazivanja koje se odnosi na bezbednost Zivotne
sredine u lokalnoj samoupravi Boljevac, u isto¢noj Srbiji, i izvr§ena je analiza stavova
gradana o ekoloskoj bezbednosti na ovoj teritoriji.

Kljuéne reci: EkoloSka bezbednost, zivotna sredina, Isto¢na Srbija, lokalna samoup-
rava Boljevac.

RESULTS OF AN ANALYSIS OF CITIZENS' ATTITUDES ABOUT
ENVIRONMENTAL SECURITY IN THE LOCAL COMMUNITY BOLJEVAC,
EAST SERBIA

Dr Violeta Jovanovi¢?, Prof. dr Jane Paunkovi¢!, Neboj$a Marjanovié?

1Faculty of Management Zaje&ar, Park Suma Kraljevica bb, Zajeéar, Serbia
2| .okal community Boljevac, Boljevac, Serbia

The modern way of performing economic activities, the applied technology in the
industry and general the change from traditional lifestyle have caused the modern
society to face numerous challenges and threats in recent years. Environmental
degradation and inadequate use of natural resources, resulting in their scarcity at
local and regional level, are important factors that can cause or contribute to adverse
national security. Environmental changes can also have a profound psychological
effect on humans. The Republic of Serbia belongs to the category of developing
countries and as such is burdened with numerous challenges in the transition
process, among which an important place is occupied by eco-security conditions.
This paper presents the results of research related to environmental safety in local
government in eastern Serbia - Boljevac, and analyzes citizens' views on environ-
mental safety in this territory.

Keywords: environmental safety, environment, Eastern Serbia, Boljevac local gov-
ernment.
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EKONOMSKI, EKOLOSKI | DRUSTVENI ASPEKTI ODRZIVOG
UPRAVLJANJA OBNOVLJIVOM ENERGIJOM

Srdan Zikié!, Milica Nestorovié!, Mirjana Stevanovi¢?

1Fakultet drustvenih nauka Beograd, Univerzitet Privredna akademija, Srbija
2Fakultet za menadZment, Univerzitet Union - Nikola Tesla, Beograd, Srbija

Sve vecdi broj nauénih istrazivanja ukazuje da izvori obnovljive energije, koji predstav-
ljaju jednu od kljuénih komponenti odrzivog razvoja, pruzaju perspektivu smanjenja
ekoloSke ugrozenosti uz istovremeno podsticanje ekonomskog i drustvenog razvoja.
Na osnovu navedenih Cinjenica postavljen je osnovni cilj istrazivanja, koji predstavlja
analiziranje ekolodke, ekonomske i drustvene prednosti koriS¢enja energije iz obnov-
ljivih izvora. Rezultati sprovedenog istrazivanja nesumnjivo dokazuju da proizvodnja
energije iz obnovljivih resursa, pored ekoloSkog ima nagladen ekonomski i drustevni
aspekt. Brojne studije navedene u radu dokazuju da se ekoloski, ekonomski i drust-
veni aspekti koriS¢enja obnovljivih izvora energije odnose prvenstveno na koridéenje
lokalnih izvora, Cime se povecava stepen zaposlenosti, standard Zivota lokalnih
zajednica i ravnhomerni regionalni razvoj. Obnovljiva energija ima strateski znacaj za
ukupni drustveni razvoj, posebno u onim oblastima u kojima je ekonomski atraktivna
zbog svoje dostupnosti. Razvoj energetskog sektora zasnovanog na ekoloski Cistim
obnovljivim izvorima energije, doprinosi poboljSanju kvaliteta zivota ruralnog stanov-
nistva i modernizaciji poljoprivrede.

Kljuéne re€i: Obnovljiva energija, odrzZivost, odrzivi razvoj
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ECONOMIC, ENVIRONMENTAL AND SOCIAL ASPECTS OF
SUSTAINABLE RENEWABLE ENERGY MANAGEMENT

Srdan Zikié!, Milica Nestorovié!, Mirjana Stevanovi¢?

IFaculty of Social Sciences, Belgrade, University Business Academy, Serbia
2Faculty of Management, Union University - Nikola Tesla, Belgrade, Serbia

An increasing number of scientific researches suggests that renewable energy
sources, which are one of the key components of the sustainable development
concept, provide the prospect of reducing environmental vulnerabilities while
encouraging economic and social development. Based on these facts, the main goal
of the research is set, which represents the analysis of the ecological, economic and
social advantages of using energy from renewable sources. The results of the
conducted research undoubtedly prove that the production of energy from renewable
resources, in addition to ecological, has an emphasized economic and social aspect.
Numerous studies have shown that environmental, economic and social aspects of
the use of renewable energy sources relate primarily to the use of local sources,
which increases the level of employment, the standard of living of local communities
and balanced regional development. Renewable energy has a strategic importance
for overall social development, especially in those areas where it is economically
attractive due to its availability. The development of an energy sector based on
environmentally clean renewable energy sources contributes to improving the quality
of life of the rural population and modernizing agriculture.

Keywords: Renewable energy, sustainability, sustainable development.
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ZELENI LIDERI | CETVRTA INDUSTRIJSKA REVOLUCIJA

Radmila Micié

Univerzitet u Pristini sa privremenim sedistem u Kosovskoj Mitrovici,
Ekonomski fakultet, KolaSinska 156, 38220 Kosovska Mitrovica, Srbija

Novo industrijsko doba odlikuje brz tehnolo3ki razvoj koji transformiSe celokupno
drustvo, stvara nove sisteme vrednosti, nove poslovne modele, nadine komunikacija,
razmisljanja i delovanja. Svojim dometom i sloZeno$cu, inovacione visoke tehnologije
redizajniraju temelje druStva i zahtevaju novu paradigmu liderstva. Cilj ovog rada
jeste da ukazemo na znacaj Cetvrte industrijske revolucije za razvoj zelene ekonomije
sa posebnim osvrtom na zelene lidere. Savremena tehnologija zahteva nova znanja,
vestine i sposobnosti lidera. Da bi iSli u korak sa vremenom, lideri Cetvrte industrijske
revolucije trebalo bi da se odgovorno pona$aju, da kreiraju klimu koja podsti¢e na
inovativnost, stvaralastvo, prihvatanje promena i rizika, eksperimentisanje, saradnju u
oblasti zastite Zivotne sredine, da budu pravedni. Nova paradigma liderstva znacila
bi: usredsrediti se na nove sisteme, podsticati drustvo na digitalnu pismenost i ovla-
davanje novom tehnologijom, promovisanje odrzivosti, povezivanja, transparentnosti i
eti¢nosti u poslovanju.

Kljuéne reci: liderstvo, lideri, Cetvrta industrijska revolucija, zeleni lideri, zelena ekonomija.

GREEN LEADERS AND THE FOURTH INDUSTRIAL REVOLUTION

Radmila Mici¢

University of Prishtina with temporary seat in Kosovska Mitrovica,
Faculty of Economics, KolaSinska 156, 38220 Kosovska Mitrovica, Serbia

The new industrial age is characterized by rapid technological development that is
transforming the entire society, creating new value systems, new business models,
ways of communication, thinking and acting. With their reach and complexity, high-
tech innovations redesign the foundations of society and demand a new leadership
paradigm. The aim of this paper is to highlight the importance of the fourth industrial
revolution for the development of a green economy, with particular reference to green
leaders. Modern technology requires new knowledge, skills and abilities of leaders.
To keep up with the times, the leaders of the Fourth Industrial Revolution should
behave responsibly, create a climate that fosters innovation, accepting change and
risk, experimentation, collaboration, environmentalism, being fair. A new leadership
paradigm would mean: focusing on new systems, fostering society for digital literacy
and mastering new technology, promoting sustainability, connectivity, transparency
and ethics in business.

Keywords: leadership, leaders, fourth industrial revolution, green leaders, green economy.
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JMOEPCTBO Y 3AWLUTUTU XXUBOTHE CPEOVHE
Mpod. ap JoBaH Becenunosuh, dou. ap CtaHummp bykuh
®akynmem 3a MeHayMeHm y criopmy, YHusep3aumem AJI®A BK, beoepad, Cpbuja

Y cBeTy je cBe NpUCYTHWja CBECT a je ouyBake XMBOTHE CpeanHe LMBUnu3aunjcka
obaBesa 4oBevaHcTBa. KoHayHO ce cxBaTumio ga 3a oncrtaHak 6yayhux reHepauuja
Tpeba umatu gpyrauvju ogHOC Npema >XUBOTHOj CpeaMHU. Y TOM CMUCIY, OvyBahe
XMBOTHe cpeauHe Kao Meaujyma pahama, butncara v passoja rbyacke nonynauuje,
XMBOTUHA M Burbaka, NpeacTaBiba He3aobunasaH hakTop yHyTpalluhe CTabunHocTm
n 6e3begHOCTU jegHe 3emibe. Y Mpurnor ToMe roBope W YukbeHuue ga Cy MHOMM
nobopHMLM XeremMoHuje BEenuKMX cuna, jow npe Buwe of YeTpaeceT roavHa,
yBUgenu ga ynpaBO NPeKo XMBOTHE CpeauHe MOory Ada yrpose MHore gpxase U
Hapoge M Tako OCTBape >erbeHe uubeBe. JIngepcTtBo M MHTErpanHu cuctem
3awTuTe XMBOTHE cpeduHe o6e3behyjy ocTBapuBare MpaBa YOBEKa Ha >XUBOT U
pa3Boj y 30paBOj XXUBOTHOj 1 CNOPTCKOj cpeanHn. CUCTEM 3aLlUTUTE XUBOTHE cpeanHe
YnMHEe Mepe, YCMNOBW M MHCTPYMEHTWN 3a OAPXKMBO YyNpasrbake, ovyBake NpupoaHe
paBHOTEXe, LLeNOBUTOCTU, PasHOBPCHOCTU WU KBanuTeTa NpUpoOaHUX BPEeOHOCTU U
yCrioBa 3a OfncTaHak CBUX XuBux buha, kao 1 cnpevyaBare, KOHTPOMY, CMatbMBaHhEe U
caHauumjy cBux obnvka 3arafjuBara XMBOTHe cpeanHe. C TUM y Be3u, NMAEepPCTBO UMK
BONeHe, Kao jow jeAHa o aKTUBHOCTW CMOPTCKOr MeHalMeHTa, je y yHKuujn
OAPKUBOT yNpaBrbaka NPUPOOHUM BPeAHOCTUMA U 3alUTUTE XUBOTHE cpeanHe, koja
ce ocTBapyje y cknagy ca 3akOHOM O 3aWwTUTU XUBOTHE cpeauHe. "KnMBOTHa
cpeguHa" je Ckyn NpUMPOOHWX U CTBOPEHUX BPEAHOCTU YMju KOMMMAEKCHN MeRycobHum
O[HOCU YMHE OKpYXeHe, OOHOCHO MPOCTOP M YCMoBe 3a XMBOT. "KBanuTeT XMBOTHE
cpeguHe" Koju jecTe cCTawbe XUBOTHE CpeauHe Koje ce uckasyje qU3NYKNM,
XeMUjCKM, OMOSOLIKAM, eCTeTCKUM W ApyrvM uHaukatopuma. Wako je sawTtuta
XMBOTHE CpeavHe NPeBacXOA4HO YHyTpalhwy npobnem cBake OpxaBe W HapoAa,
3arafjuBame XMBOTHe cpeanHe JaHac NnocTaje cBe BuLle CBETCKM Npobrem 3aTo LWTo
paavjauuja, bronoLika Unn Xxemujcka KoHTaM1MHauwja, 3araheH Ba3gyx, peke n mopa,
NCTPOLLEH O30HCKM OMOTaY ¥ Ap. He MO3Hajy rpaHuue 1 noctajy rnobanHn eKonoLkm
npobrnemu.

KrbyuHe peum: nvaepcTBO, XMBOTHA CpeauHa, KBanuTeT JXUBOTHE CpeauvHe,
3aWTUTA )XMBOTHE CpeauHe, CUCTEM 3aLlUTUTE KUBOTHE CpeauHe.
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THE FOURTH INDUSTRIAL REVOLUTION - THE IMPORTANCE FOR GREEN ECONOMY PROGRESS AND ENVIRONMENTAL PROTECTION

LEADERSHIP IN ENVIRONMENTAL PROTECTION
Prof. Dr. Jovan Veselinovi¢, Ass. prof. Dr. Stanimir Djuki¢

Faculty for management in sport, Alfa BK University, Belgrade, Serbia

There is an omnipresent view in the world that the preservation of the environment is
a civilization obligation of humankind. Finally, there is a perspective that for the future
generations we should consider preservation of environment as a very important
guestion. In that context we should deeply care about stability and regard toward
nature in its full perspective. Even forty years ago many representatives of great
hegemony have seen that the environmental care is a key in which they can put in
danger other states and their wellbeing. System of environmental care is consisted by
many regulations, conditions and quality of human and other beings on this planet
that we share together. Regarding that fact, leadership or leading and management
serves for a greater cause in nature resistance and quality of life in general, sanation
and improvement of life in general and it should be defined by the law in general.
Considering that all concept of environment in general is defined by the multiple
factors such as complex of biochemical and environmental factors which are defined
as a “quality of life environment” and are very significant for proper functioning of
inner problems and constitution of every state and nation in general. Considering the
fact that the global problem of life environment is crucial for defining problems of
radiation, biological and chemical pollution, river and lakes pollution, question of
ozone cover and other important environmental problems.

Key words: leadership, life environment, quality of lifestyle, life environment, system
of environmental protection.
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