MEGATREN D %rnau Nl

UNTVEIRTSITY Symposiunkg

# Natural
* Resources
4 Management @

FACULTY OF MANAGEMENT
ZAJECAR

PEzERO ANAuzA

ﬂTEGIJ A

RUDE o‘ TI\AZNJA EKONOMIJA

555,:.52‘:?‘?
s @O 2
U
v
: §
£ 3

" FIFTH INTERNATIONAL SYMPOSIUM
ON NATURAL RESOURCES MANAGEMENT
May 23rd 2015, FACULTY OF MANAGEMENT ZA]ECAR,

REPUBLIC OF SERBIA
Zajecar, 2015






Faculty of Management
Zajecar
Megatrend University
Belgrade

InternatioNl
Symposiunk
# Natural

FIFTH INTERNATIONAL SYMPOSIUM
ON NATURAL RESOURCES MANAGEMENT

PROCEEDINGS

Edited by
Dragan Mihajlovié¢
Bojan Dordevi¢

Zajecar, Serbia
23 May, 2015



5" International Symposium on Natural Resources Management

Supported by The Ministry of Education and Science of the Republic of Serbia

Publisher:

For the publisher:

Editors:

Technical editors:

Printed by:
Copies:

Faculty of Management, Zajecar, Megatrend University, Belgrade
Dragan Randelovi¢, Executive Director

Dr Dragan Mihajlovi¢, Full Professor,
Dr Bojan Pordevi¢, Associate Professor

Dr Sasa Ivanov, Assistant Professor
Jovan Vetovi¢, MSc

Dragica Stojanovi¢, MA

Mira Dordevi¢, MA

Printing office "Tercija" Bor
100

The publisher and the authors retain all rights. Copying of some parts or whole is not
allowed. Authors are responsible for the communicated information.

CIP - Katanorusauuja y nyébnukaumju -
HapogHa 6ubnuoteka Cpbuje, beorpan

005:330.15(082)
502.131.1(082)

INTERNATIONAL Symposium on Natural Resources Management (5 ; 2015 ;

Zajecar)

Proceedings / Fifth International Symposium on Natural Resources
Management, ZajeCar, 23 May 2015 ; [organizer] Faculty of Management
Zajecar, Megatrend University Belgrade ; edited by Dragan Mihajlovi¢, Bojan
Dordevic. - Zajecar : Faculty of Management, 2015 (Bor : Tercija). - 434

str. : graf. prikazi, tabele ; 30 cm

Na vrhu nasl. str.: Megatrend University, Belgrade. - Tiraz 100. -
Bibliografija uz svaki rad.

ISBN 978-86-7747-530-7

1. Megatrend univerzitet (Beograd). Fakultet za menadzment (Zajecar)

a) MpupopHa 6oratcTa - Ynpasrbake - 36opHuum b) XXneotHa cpeguHa -
OppxuBu pa3sBoj - 36opHuLmM c) MeHaMeHT - 360pHMLM

COBISS.SR-ID 215278860

ISBN: 978-86-7747-530-7

Zajecar, Serbia
23 May, 2015



SCIENTIFIC COMMITTEE

Miéa Jovanovié, PhD, Founder of Megatrend University Belgrade
Dominick Salvatore, PhD, Chairman of Megatrend University Belgrade
Slobodan Pajovi¢, PhD, Rector of Megatrend University Belgrade
Dragan Mihajlovi¢, PhD, Dean, Faculty of Management Zajecar, Megatrend University
Belgrade
Jean Jacques Chanaron, PhD, Chairman of Megatrend University Belgrade, Grenoble Ecole
de Management, France
John A. Nesbitt, Ed. D., CTRS Professor Emeritus, University of lowa
Sung Jo Park, PhD, Free University, Berlin, Germany
Dominique Jolly, PhD at CERAM, Sophia Antipolis, Nice
Radomir A. Mihajlovié¢, PhD, New York Institute of Technology, USA
Antonello Garzoni, PhD, Preside della Facolta di Economia, Universita LUM Jean Monnet
Antonio Salvi, PhD, Dean, Univesita LUM, ,,Jean Monnet*“, Bari, Italy
Angeloantonio Russo, PhD, Univesita LUM, ,,Jean Monnet*, Bari, Italy
Nicolaie Georgesku, PhD, Rector of Alma Mater University of Sibiu
Maria Turtoi, PhD, Alma Mater University of Sibiu
Vencislav Ivanov, PhD, University of Mining and Geology ,,St. Ivan Rilski* Sofia
Ljuben Ivanov Totev, PhD, Rector at the University of Mining and Geology ,,St. Ivan
Rilski* Sofia
Srecko Devjak, PhD, MLC Fakulteta za management in pravo, Ljubljana, Slovenia
Biserka Dimiskovska, PhD, Institute of Earthquake Engineering and Engineering
Seismology Skopje, Macedonia
Ana Jovancai, PhD, Vice Rector, Megatrend University Belgrade
Slobodan Stamenkovié, PhD, Vice Rector, Megatrend University Belgrade
Jane Paunkovi¢, PhD, Faculty of Management Zajecar, Megatrend University Belgrade
Bojan Pordevi¢, PhD, Vice Dean, Faculty of Management Zajecar, Megatrend University
Belgrade
Srdan Ziki¢, PhD, Vice Dean, Faculty of Management Zajecar, Megatrend University
Belgrade
Nadezda Cali¢, PhD, Dean of Mining Faculty Prijedor, University of Banja Luka
Tibor Kenjves, PhD, Dean, Faculty of Biofarming, Backa Topola, Megatrend University
Belgrade
Zoran Arandelovi¢, PhD, Dean, Faculty of Economics, University of Ni$§
Petar Veselinovi¢, PhD, Faculty of Economics, University of Kragujevac
Mile Bugarin, PhD, Director of Mining and Metallurgy Institute, Bor
Dragisa Stanujki¢, PhD, Faculty of Management Zajecar, Megatrend University Belgrade
Slobodan Ignjatovi¢, PhD, Faculty of Management Zajecar, Megatrend University Belgrade



ORGANISING COMMITTEE

Dragan Mihajlovi¢, Chairman
Bojan Dordevi¢, Deputy Chairman
Zoran Stojkovié
DZejn Paunkovié¢
Srdan Zikié
Sasa Ivanov
Nebojsa Simeonovi¢
Mira Pordevié¢
Milica Paunovié¢
Sanja Stojanovi¢
Dragan Randelovi¢
Sanja Jevti¢
Ivana Nikolié¢
Andelija Radonji¢
Biljana Ili¢
Aleksandra Cvetkovi¢
Dragica Stojanovi¢
Vesna Pasi¢

Jovan Vetovié



TABLE OF CONTENTS

Ventsislav Ivanov, Georgi Dachev 11-15
THE ROLE OF MANAGEMENT IN THE STRATEGY OF MINING OF MINERAL RESOURCES

Mirela Matkovi¢, Jelena Boskovic, Veselinka Zecevi¢, Desimir KneZevi¢, Nenad Duric 17-22
INFLUENCE OF GENOTYPE ON YIELD AND QUALITY COMPONENTS OF DURUM WHEAT IN
ORGANIC PRODUCTION

Paola Amoruso, Massimo Mariani 23-30
SUSTAINABLE MANAGEMENT OF WATER RESOURCES: CULTURAL ROOTS OF A STAKEHOLDER
PERSPECTIVE

Francesco Debellis 31-39
ANALYSIS OF CSR POLICIES IN EUROPE THROUGH A CROSS CULTURAL PERSPECTIVE. A
COMPARISON BETWEEN MEDITERRANEAN AND SCANDINAVIAN COUNTRIES

Vasyl H. Gerasymchuk 41-49
PROBLEMS OF REALIZATION OF PRINCIPLES OF ECOLOGICAL POLITICS

Zdenka Vidovi¢, Tomislav Radovié, Slobodan Stanojevié¢ 51-59
KA USPOSTAVLjAN;U RACUNOVODSTVA ZASTITE ZIVOTNE SREDINE

Dejan KozZelj, Vertrees ‘Mac’ Canby, Darko Stojadinovié¢ 61 - 65
ENVIRONMENT — SAFETY ASPECTS OF DRILLING ACTIVITIES AS A PART OF GEOLOGICAL
EXPLORATION

Samir Nurié¢, Tihomir Knezicek 67 -75
MINERALNI RESURSI BOSNE | HERCEGOVINE

Biserka Dimishkovska, Jovan Dimishkovski Nikola Dimishkovski 77 -83
POTECTION AGAINST HAZARDOUS WASTE AFTER EARTHQUAKE

Milinko Ranilovi¢, Mirjana Ranilovi¢, Miro Ranilovi¢ 85-92
ODRZIVI RAZVOJ BOSNE I HERCEGOVINE I NJEGOVA IMPLEMENTACIJA

Milinko Ranilovi¢, Mirjana Ranilovi¢, Danijela Ranilovi¢ 93-100
BOSNIA AND HERZEGOVINA - GREEN ECONOMY IN THE EUROPEAN UNION

Dragan Mihajlovi¢, Biljana Ili¢ 101 - 107
UPRAVLJANJE OBNOVLIIVIM I1ZVORIMA ENERGIJE - PRIMER SUMSKOG POTENCIJALA SRBIJE

Dragan Mihajlovi¢, Mladan Maksimovi¢, Andrijana Petrovi¢ 109 - 114
THE IMPORTANCE OF RECYCLING ELECTRONIC AND ELECTRICAL WASTE MANAGEMENT

Bojan Dordevié, Dragica Stojanovi¢, Mira Pordevi¢ 115-122
TERMINSKO TRGOVANJE EMISIJAMA CO2 - NEKA EVROPSKA ISKUSTVA

Srdan Zikié, Jane Paunkovié¢, Strahinja Glavoni¢ 123-130
DEVELOPMENT AND PERSPECTIVE OF RENEWABLE ENERGY USE IN SERBIA

Tibor Kdnyves, Neboj$a Zlatkovi¢, Memisi Nurgin 131-136
UTICAJ FAKTORA SREDINE NA PROIZVODNJU MLEKA KOD KRAVA

Slobodan Ignjatovié 137 - 144
FOSSIL FUELS AS A FACTOR OF GLOBAL ECONOMIC GROWTH AND INCREASED RISK OF
CARBONIZATION INCLUDING THE GREENHOUSE EFFECT



DragiS$a Stanujkié¢, Dragan Milanovi¢, Bojan Drobnjakovié¢ 145 - 148
AN APPROACH FOR DETERMINING WEIGHTS OF CRITERIA FOR GRINDING CIRCUIT DESIGNS
EVALUATION BASED ON THE SWARA METHOD

DragiSa Stanujkié, Dragan Milanovi¢, Srdana Magdalinovié 149 - 153
AN APPROACH TO THE PRELIMINARY SELECTION OF COMMUNICATION CIRCUIT DESIGNS
BASED ON GRAY RELATIONAL ANALYSIS

Silvana Ili¢, Tomislav Radovi¢, Dragan Bogojevié¢ 155 - 159
PRIVATIZACIJA MLEKARSKE INDUSTRIJE U REPUBLICI SRBUJI

Silvana Ilié, Aleksandra Milovanovi¢, Dragoslav Stevanovié¢ 161 - 166
MODEL USPESNOG RAZVOJA KULTURNOG TURIZMA U NEGOTINSKOM SELU RAJAC

Maja AndrijaSevi¢, Vesna Pasi¢ 167 - 172
EKOLOSKI POREZI
Dalibor Mileti¢, Petar Veselinovi¢, Krunislav Softi¢ 173 -183

ENERGETIKA U FUNKCIJI EKONOMSKOG RAZVOJA SRBIJE

SasSa Ivanov, Zoran Milovanovié, Vesna Simié¢ 185-190
ANALIZA REZULTATA PROJEKTA ,STARA PLANINA — NOVA MREZA“ I PREDLOG MERA ZA
NJENO UNAPREDENIJE

Miroslava Mari¢, Aleksandra Cvetkovié¢ 191 - 200
FITOREMEDIJACIJA ~ZELENA TEHNOLOGIJA ZA ODRZIVI RAZVOJ ZEMLIJISTA

Gabrijela Popovi¢ 201 - 208
KRITERIJUMI ZA 1ZBOR PROJEKTA EKSPLOATACIJE MINERALNIH RESURSA

Ivan Ivanovié, Slavica Ostoji¢, Ana Marija Duri¢ 209 - 215
TROSENJE ZAJEDNICKIH RESURSA

Momc¢ilo Mani¢, Dejan Riznié, Stefan Tomié 217 - 223
POTENTIALS OF MOUNTAIN AND FOREST ECOSYSTEMS OF EASTERN SERBIA IN THE
DEVELOPMENT OF ATTRACTIVE TOURIST AND OTHER DESTINATIONS

Momcilo Mani¢, Dejan Riznié, Katarina Ceran 225 - 232
RESOURCE EFFICIENCY AND SOCIO-ECONOMIC ASPECTS OF ENVIRONMENTAL RATIONALITY

Radica Pavlovi¢ 233 - 237
UTICAJ EKONOMSKE POLITIKE NA EKSPLOATACIJU POLJOPRIVREDNIH RESURSA U REPUBLICI
SRBUI

Dragan Bogdanié 239 - 245
ATRAKTIVNOST TURISTICKE PONUDE SOKOBANJE

Dragan Bogdanié 247 - 253
UTICAJ ZDRAVSTVENOG TURIZMA NA PRIVREDNI | REGIONALNI RAZVOJ

Sanja Stojanovi¢, Nina Petkovi¢, Dragisa Stanujki¢ 255 - 264
PRIMENA VISEKRITERIJUMSKOG ODLUCIVANJA U UPRAVLJANJU PRIRODNIM RESURSIMA

Leposava Jovanovi¢ 265 - 271
DRUSTVENO ODGOVORNO POSLOVANJE U KREIRANJU BAZE LOJALNIH POTROSACA I
SATISFAKCIJE



Andelija Radonjié¢, Milica Paunovié, Igor Trandafilovi¢ 273 -279
ODNOSI SA JAVNOSCU U EKOMENADZMENTU

Vesna Pasi¢ Tomi¢, Dragisa Stanujkié, Maja AndrijasSevié 281 - 287
OCENA INVESTICIONIH PROJEKATA 1Z OBLASTI ORGANSKE PROIZVODNJE PRIMENOM TOPSIS
METODE

Dragica Stojanovié 289 - 295
EKONOMSKO-TRZISNO REGULISANJE EMISIJA CO2 U SVETU

Biljana Ili¢, Leposava Jovanovi¢ 297 - 305
GAMZIGRAD SPA — COST-EFFECTIVE USING OF RENEWABLE RESOURCES

Biljana Ili¢, Dragica Stojanovié¢ 307 - 314
RENEWABLE ENERGY IN OPTIMAL USE IN BUSINESS EFFICIENCY OF GAMZIGRAD SPA

Dejan Loncar, Jane Paunkovié, Violeta Jovanovié 315 - 320
GOING GREEN: AN EVIDENCE FROM PANEL DATA ANALYSIS

Marija Nikoli¢, Violeta Jovanovi¢, Mladan Maksimovi¢ 321 - 328
SERBIAN ORGANIC PRODUCERS: OPPORTUNITIES AND CHALLENGES

Aleksandra Mladenovié 329 -334
ANALITICKI METOD ZA PRACENJE ZAGADENOSTI ZEMLJISTA PREKO ELEMENATA PRISUSTVA
TESKIH METALA U OPSTINI ZAJECAR

Andica Stosié¢ 335-341
PRIMENA SIMPLEX METODE ZA 1ZBOR OPTIMALNE PROIZVODNJE PROIZVODA DOBIJENIH OD
AGRARNIH RESURSA

Slavica Mileti¢, Dejan Bogdanovi¢, Miladin Durié 343 - 349
ZNACAJ IMPLEMENTACIJE INTEGRISANOG SISTEMA MENADZMENTA NA ODRZIVOM
POSLOVANJU

MIladan Maksimovi¢, SneZana Urosevié, Andrijana Petrovié 351 - 358
LJUDSKI RESURSI KAO CINIOCI RAZVOJA RURALNOG TURIZMA

Darjan KarabasSevi¢, Dragi$a Stanujkié¢, Ana Stanujki¢ 359 - 364
DRUSTVENE MREZE U FUNKCIJI REGRUTACIJE I SELEKCIJE KADROVA

Bojan Prodovi¢ 365 - 370
OSNOVNI KRITERIJUMI ODRZIVOG RAZVOJA I USPESNOST NJIHOVE PRIMENE NA
UNIVERZITETIMA U SRBUJI

Danijela Vuji¢, Darjan KarabaSevi¢, Sasa Srbulovié¢ 371-377
ODRZIVI SISTEM SNABDEVANJA HRANOM U SRBIJI

Darjan KarabaSevic, Dragisa Stanujkic, Ana Stanujkic 379 - 384
RANKING OF COMPANIES ACCORDING TO THE SUSTAINABILITY INDICATORS BASED ON THE
WASPAS METHOD

Gordana Petrovi¢, Milan Grujovié¢, Darjan Karabasevi¢ 385 - 392
ZEMLIJISTE ZNACAJAN PRIRODNI RESURS U FUNKCIJI ODRZIVOG RAZVOJA

Bojan Prodovi¢ 393 - 399
RACIONALNI PRISTUP PRIMENE PRIRODNIH RESURSA KAO USLOV PRIVREDNOG RAZVOJA



Milan Grujovié¢, Gordana Petrovié¢ 401 - 405
MENADZMENT LJUDSKIM RESURSIMA U FUNKCIJI ODRZIVOG RAZVOJA U OBRAZOVANJU

Dragan Ugrinov, Aleksandar Stojanov 407 - 413
A PATH FROM ADVANCED HUMAN RESOURCES TO BUSINESS SUSTAINABILITY

Gordana Petrovié¢, Milan Grujovié 415 -419
IMPORTANCE OF USE OF SOLAR AND EOLIC ENERGY IN FUNCTION OF SUSTAINABLE
DEVELOPMENT

Ivana Or¢i¢ Gliguroska, Katarina Petrovié, DragiSa Stanujkic¢ 421 - 426
INVESTMENT PROJECT EVALUATION IN SPA TOURISM BASED ON AHP AND WASPAS METHOD

Katarina Petrovi¢, Ivana Or¢i¢ Gliguroska, Dragis$a Stanujkic 427 - 433
APPLICATION OF DYNAMIC CRITERIA FOR THE RANKING PROJECTS IN THE FIELD OF
MOUNTAIN TOURISM



FOREWORD

The study of Natural Resources Management today is very important for the economy
of a country, but for the planet as well, if we look at the world as a future global village. In
this regard, within economics as a science, the creation of a special scientific discipline to deal
with these issues is increasingly evident.

Indeed, we cannot separate the economics of natural resources from the economics in
a wider context. We can start from a famous thought that: ,,Nature has made a lot of effort to
give a lot of what is needed for a decent life to the ,,guests* of the planet, and how these
benefits will be used, depends on themselves. We must treat nature wisely.

Economic life has always relied on natural resources to a lesser or greater extent. In
modern business conditions, natural resources are the framework of economic development of
a country.

Throughout history, a man has treated nature, its resources and the environment
differently. For a long time he lived in the belief that nature had given him sufficient
resources for a smooth economic development. It is also known that 20th century was the
century when wars were fought over oil, the 21st century will be marked by wars over healthy
drinking water, and it is assumed that the next century will be the century of wars between
nations over food because the population is increasing.

So, it is up to us to preserve the land without excessive pollution of flora and fauna
and water, because without the sun, wind and precipitation, there is no survival and
coexistance on the planet Earth.

Enjoy the reading!

Zajecar, May 2015 Editors



PREDGOVOR

Danas izuCavanje Upravljanja prirodnim resursima je veoma bitno, kako za ekonomiju
jedne zemlje, tako i globalno gledano za svet, kao jednog buduceg velikog globalnog sela.
Stim u vezi, u okviru ekonomije, kao nauke, sve viSe dolazi do izrazaja formiranje posebne
naucne discipline koja bi se bavila ovim pitanjima.

Zaista, mi ne mozemo da odvojimo ekonomiju prirodnih resursa od ekonomije u
jednom Sirem kontekstu. Ako podemo od jedne Cuvene misli koja kaze: ,, Priroda se svojski
potrudila da podari mnogo toga §to je potrebno za pristojan Zivot ,,gostima‘ planete, a kako ¢e
se te blagodati koristiti zavisi od njih samih®. Moramo se mudro odnositi prema njoj.

I uvek se privredni i ekonomski Zivot, u manjoj ili ve¢oj meri, oslanjao na resurse iz
prirode. U savremenim uslovima poslovanja, prirodni resursi predstavljaju okosnicu
privrednog razvoja jedne zemlje.

Tokom svoje istorije, Covek se razli¢ito odnosio prema prirodi, okruzenju i resursima u
prirodi. Dugo je ¢ovek ziveo u ubedenju da je priroda dovoljno podarila resurse za nesmetan
privredni razvoj. Poznato je takode, da je 20. vek bio vek kada su se ratovi vodili zbog nafte,
ovaj 21. vek bic¢e obeleZen ratovima za zdravu pijacu vodu, a pretpostavlja se da ¢e naredni
vek biti vek borbe izmedu naroda zbog hrane, jer se populacija sve vise uvecava.

Znac¢i na nama je da saCuvamo zemljiSte, bez preteranog zagadivanja flore i faune i
vode, jer pored sunca, vetra i padavina, nema nam opstanka i suzivota na planeti zemlji.

Uzivajte Citajuci!

Zajecar, Maj 2015. Urednici
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ABSTRACT

The paper discusses the need of a new strategy in the management of mining/utilization of mineral resources and a new
concept about the role of management. Existing practice of mining of georesources should not be the only goal of
mankind. Society needs a new strategy, tactics and management of resources within an environmentally friendly system
Host Rock/Underground Mine (HR/UM) for the different mining methods in underground mining. The above thesis has
been illustrated by examples and specific factors of integrated management of mining of georesource have been analyzed.

KEYWORDS

georesources, geomechanics, damage, management

1. INTRODUCTION

Today’s general feature of world development consists in continuously increasing and intensifying mining
and consumption of natural resources. That is because there is no human need to be satisfied and/or provided,
in one way or another, without a direct or indirect dependence of mineral and energy resources and other life-
sustaining resources, produced from the Earth.

The main specifics of the issue of utilization of mineral resources have been controlled by several types of
large scale incompliance:

o Limited quantity (within the Earth)

o Incomparability of time scales of formation of mineral resources (geological epochs) and mining of
resources (several centuries only) for the period of intensive mining since development of
industrial society.

Today’s main role, and even the main role for the visible future, within mining of mineral resources is
given to technologies for mining.

Not long ago (the middle of the last century) it was considered that providing society with mineral
resources needed only modern and adequate geological and mining knowledge (defining the geological
conditions and mining methods) and respective stage of development of integrated mining machinery to
implement the winning process.

The above concept has already proved that it is unsubstantial. Society has quickly realized that mining of
mineral resources is combined with comprehensive negative sequences (serious environmental damage,
planetary climate changes, possible biological and anthropological risk etc.), showing tendencies of
irreversibility and/or impossibility of nature to assimilate or compensate them.

No doubt, scales of negative impact on the planet have involved serious concern that mining may not be
the only goal of mankind.

11



2. INTEGRITY AND SUSTAINABILITY OF MINING

The authors’ position has always been and still consists in the fact that consequences of mining for the
environment in both local and global scale have fundamental geomechanical origin and development.
Modern geomechanical science has an extremely large set of approaches for quantitative identification of
constrains (geological, hydro-geological, geotechnical and mining) in order to provide geomechanical,
engineering logistics of decision for any type modern mining technology and any type mineral resource [2,3].

Practice in design of mining methods has usually been based on engineering calculations, defined by
analogical situations and experience-based practical expertise [1]. Another practice in design is the use of
empirical, pre-defined coefficients with the required reliable motivation. Evidences of the above practice are
shown in figure 1.

Figure 1. Near-surface damages in different regions of the country, affected by mining technologies

12



The figure shows that irrespectively of the application of different methods of mining and different design
approaches, as described above, in most of the cases does not provide stability of the host rock and results in
damage of the earth surface and negative consequences for the environment, respectively.

The above examples have motivated a new geomechanical approach for safe, effective, environmental-
friendly mining to mitigate negative impact on the environment.

An illustration of the above statement is the algorithm, shown in figure 2.

CHARACTERISTICS OF THE MASSIF

3 F

STRENGTH AND 5TR& IN TECHNOLOGY & TECHNOLOGICAL STRUCTURAL PROPERTIES
FPARAMETERS OF THE MA 55I1F PARAMETERS STRESS STATE OF THE OF THE MASSIF, GSI, RQD,
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| [
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N
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!
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o ‘ ‘ CAVING WETHOD OF MINING‘ ‘ OFMMING |
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¥
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3
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Figure 2. Algorithm for provision of geomechanical stability and design of mining methods

The above algorithm has proved its workability in one of the underground mines for lead and zinc at the
Madan ore field in Bulgaria.

Nevertheless of the integrity of the geomechanical decision the authors know that the analyzed
methodology is a single partial decision. Modern mining of mineral resources, however, involves the need of

13



decisions of integrated issued, where in addition to the engineering decision, a set of other issue have to be
overcome, which are not less important as constrains — anthropological, biological, social etc.

The above algorithm, according to our position, provides an opportunity for design and stable
geomechanical condition of the rock massif aiming adequate preservation of the quality of environment,
during and after suspension of mining activities, without risk and possible consequences for loss of stability
in individual sections of the deposit. The advantages of the above method for evaluation are the following:

e Defining the geomechanical condition of the massif, defining the risk and mechanisms of loss of
stability and/or collapsing.

e Geomechanical background of the adequate method for development of mineral resources.
Minimum damage on the earth surface and maximum preservation of the parameters of the local
ecosystem, respectively.

e Integrated and complete recovery.

Maximum reduction of the risk of damage, injuries and accidents with employee.
Last, but not least, safety of worked out areas and preservation for the future.

3. CONCLUSION

Modern mining of mineral resources has to be based on the involvement of a set of well developed particular
scientific trends. Each of those sciences, however, is based on particular principles and operates with
methods of analysis, synthesis, estimates and decisions, constrained within the framework of their own
issues.

The example above has shown that each particular decision for each phase of mining consists in the
solution of a type of objective function with its arguments subjected to various specific constraints. In
practice, each decision further to the above approaches is to a certain extent a momentary decision.

Mining of mineral resources has involved integrated issues, in addition to the above issues many others
have to be decided, which are not less important and defining constrains — economical, social, environmental,
biological and anthropological, which in their unity are referred as environment.

In fact, each decision at each phase of mining of mineral resources is particular for the objective function,
whose arguments are subjected to constrain. Further to the above approach it is evident that the decision is
momentary (point). In a global view, however, that approach for deciding is unsatisfactory and the need of a
new way of managing the mining of mineral resources originates. That means managing by a variety of
alternative decisions, consisting of separate particular decisions and their interrelation and unity, i.e.
management of a system consisting of interrelated, subordinated, with clearly defined hierarchy and mode of
management. Management of mining has the following specific aspects — has to be based on the search of a
general extreme in a domain of multiple decisions, compiled of functions of different type, origin and
parameters-arguments and constrains  (physical, environmental, economical) factors for analysis of the
impact on mining of mineral resources. That means that the management has to be based o optimization of
generalized criterion based on comprehensive fact analysis for providing the maximum wide range of
alternative approaches for management. In this context, management in the mining of mineral resources
means management of particular issues in their interrelation and unity, i.e. management of system of
particular sub-systems. The strategy of management, most probably, has to be stage-by-stage — in the
beginning regarding the exploration, then construction of the enterprise for mining of mineral resources and
mining of the resources.

The second important issue of the methodology of integrated management are the unclear interrelations
and type of arguments of the particular functions for considering the effect of further constraints, not less
affecting the utilization: economic, social, biological, anthropologic, involving new issues — except the
economic arguments the other are not measurable, (direct or integrated) to determinate the separate objective
functions. The above makes the integrated, optimum management decision a not yet reachable one.

14



REFERENCES

Dachev G., Ivanov V., Issues in the calculation of single pillars according to the example of “Erma Reka” mine,
“Gjudjurska” deposit (,,South Petrovitsa”), Annual of the University of Mining and Geology, vol. 57, Part II, 2014,
pages 12-14 [in Bulgarian].

Ivanov V., Totev L. The role of geomechanics for sustainable, safe, effective and environmentally-friendly utilization of
natural environment. 2™ International Symposium Natural Resources Management, Zajecar Serbia 24-25 May 2012.

Ivanov V. Geomechanical foundations of underground mining of mineral resources, Magazine “Mining and Geology” 1-
2, 2010 [in Bulgarian].

Brady B. H. G., Brown E. T. - Rock mechanics and underground mining, third edition-Canada 2004.

15



16



5™ International Symposium on Natural Resources Management

23" May, 2015, Faculty of management Zajecar, Republic of Serbia

esources
anagement

www.fmz.edu.rs

INFLUENCE OF GENOTYPE ON YIELD AND QUALITY
COMPONENTS OF DURUM WHEAT IN ORGANIC
PRODUCTION

Mirela Matkovi¢!
Jelena Boskovi¢?
Veselinka Zegevié®
Desimir Knezevi¢*
Nenad Puri¢’

'Megatrend University, Belgrade; Faculty of Biofarming, Backa Topola, Serbia, mirelam89@gmail.com
University Business Academy; Faculty of Economy and Engineering Management, Novi Sad, Serbia, Jelenabo@sbb.rs
*Megatrend University, Belgrade; Faculty of Biofarming, Backa Topola, Serbia, Joca@kg.ac.rs

) University of Pristina, Faculty of Agriculture, Lesak, Serbia, desimir.knezevic@pr.ac.rs
’Megatrend University, Belgrade; Faculty of Biofarming, Bac¢ka Topola, Serbia, nenad.djuric@outlook.com

ABSTRACT

This paper presents the results of field experiment conducted in Backa Topola in 2010-2011 year. The aim of research is
to review variability of yield and quality components of five durum wheat genotypes in organic production. The lowest
variability was presented in test weight (CV=1.12%), while the highest variability was observed in grain weight per spike
(CV=25.09%). Significant differences between genotypes has been presented in grain weight per spike, thousand grain
weight and test weight. Highly significant and positive correlations was found between all elements of spike. Thousand
grain weight was in negative correlation with grain number per spike.

KEY WORDS

Durum wheat, organic production, yield components

1. INTRODUCTION

Production of alternative culture has a positive effect on agricultural biodiversity, adds to versatility nutrition
and maintaining the health of the people and therefore plays an important role in organic agriculture.

Cereals are inevitable plant species in organic production. Numerous species, subspecies, forms, types and
varieties of cereals make their growing possible in the whole world. As far as wheat is concerned, we have
developed in Serbia several low-input cultivars of winter wheat (Kovacevi¢ and Lazic, 2012).

Many authors include durum wheat (Triticum thurgidum var. durum) in alternative group of cereals
(Kovacevi¢ et al., 2007). Durum wheat, which are intended exclusively for making pasta, spaghetti,
macaroni, has incomparably less important value than vulgare wheat. However, because of its nutritional
value, durum wheat is very important in organic farming (MaleSevic i sar., 2008). Statistically significantly
higher grain yield was given with species of Triticum durum in relation with yield given with Triticum spelta
and Triticum compactum (Kovacevi¢ and Lazi¢, 2012).

Organic wheat production has increased by 55% in the last decade and it is implemented in 24 countries
of the world. Area under organic production of wheat in the 2012™ amounted to 284 ha, or 5% of the total
area under organic production in Serbia (Mérz et al., 2012).
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The production of high yield wheat cultivars is one of the main goals in wheat breeding. Indirect selection
based on one or more grain yield components has been considered to be more effective than the direct
selection for grain yield since grain yield has low heritability (Gorjanovi¢ and Kraljevi¢-Balali¢, 2006).

Today, wheat breeding is mainly focused on increasing the potential for grain yield, improving chemical
and technological properties, good adaptability and earliness because of growing land and air dried in the
grain filling period (Madi¢ i sar., 2010).

The knowledge of genetic variability, the nature and the extent of association of various component
characters with the yield are, therefore, important for genetic improvement of yield and other characters
(Bilgin et al., 2011).

The knowledge of genetic correlation between grain yield and its components can improve the efficiency
of breeding by identifying appropriate indices for selecting wheat varieties (Evans and Fischer, 1999). The
study of correlations between traits that determine the yield can help in choosing the indirect yield
components (Zecevi¢ et al., 2004; Hristov et al., 2011).

The main reason that makes breeding for the main yield components difficult is that they are in negative
correlation with each other (Gorjanovi¢ and Kraljevi¢-Balali¢, 2006).

The goal of this paper is to estimate the variability, coeficient of variation and correlation between yield
and quality component in order to try to make the breeding more efficient. Furthermore, the aim is to discuss
the possibility of a successful production of durum wheat in organic farming.

2. MATERIALS AND METHODS

The experiment was conducted at the Economy of High Agrucultural School in Backa Topola, during 2011-
2012 vegetation period, using the randomized block design with three replications. Sowing was done in 23"
of October with a sowing density of 700 seeds m™.

The experiment was conducted on five durum wheat genotypes: CIMMYT 7803, CIMMYT 7849,
CIMMYT 7896, which originating from International Maize and Wheat Improvement Center — CIMMYT,
and L-34/id and L-120/idzz that have been bred at Maize Research Institute Zemun Polje.

In this field trial wheat has been cultivated according to the principles of organic production, where
pesticides and other assets that are not allowed in organic farming have not been applied. Protecting plants
from weeds was done mechanically.

Harvesting was performed at the stage of full maturity at 13™ of July, when the moisture content in grain
was less than 14%.

Three yield and two quality components were studied: spike length, grain number per spike, grain weight
per spike, thousand grain weight and test weight.

The mean value ( %), coefficient of variation (CV) and analysis of variance were calculated as indicators
of trait and genotype variability. Correlation coefficients was used to determine the independence of the
traits. Statistical calculations were performed using the statistics program ,,IBM SPSS Statistics version 20.

3. RESULTS AND DISCUSSION

3.1 Variabillity and analysis of variance of yield components

The average value of spike length at observed genotypes was 7.41 cm. No statistically sinifficant differences
was found between genotypes in this trait. Spike length showed moderate values for the coefficient of
variation (CV=12.92%) (Table 1). These results are in agreement with previous reported by Gorjanovi¢ and
Kraljevi¢-Balali¢ (2006) and Zecevi¢ et al. (2008). Zecevi¢ et al. (2008) indicate spike lenght expression
highly depended to genetic factors.
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Grain number per spike is one of important yield components, which directly affect genetic yield
potential (Zecevi¢ et al., 2010).

The highest mean value of grain number per spike has been estabilished at L-120/idzz genotype (52.07)
and the lowest one has been observed at L-34/id genotype (47.13). Statistically significant difference
(LSDy ¢5) was found between L-120/idzz and L-34/id genotypes (Table 1).

Grain number per spike showed significant coefficient of variation (CV=21.04%) at analyzed genotypes
(Table 1). Similar results were obtained by Zecevi¢ et al. (2008, 2010), Ali et al., 2008 and Petrovi¢ et al.
(2007). Grain number per spike is a quantitative trait whose expression depends on a large number of genes
that are strongly influenced by environmental factors that cause high variability (Zecevi¢ et al., 2010). Grain
number per spike is variable trait and depends on number of spikelets per spike and fertilization success
(Petrovic¢ et al., 2007; ZeCevic et al., 2010).

The grain weight per spike is very variable trait because it depends on grain number and grain chemical
composition. This trait is very important yield components, which directly influence to harvest index and
yield (Zecevi¢ et al., 2010).

The highest mean value for grain weight per spike has been estabilished at L-120/idzz genotype (3.19 g)
and the lowest value has been observed at CIMMYT 7803 genotype (2.51 g). Analisys of variance showed
statistically high significant difference (p<0.01) between L-120/idzz and CIMMYT 7803 genotypes, and
significant difference (p<0.05) between CIMMYT 7849 and CIMMYT 7896 genotypes.

It has been estabilished a significant coefficient of variation (CV=25.09%) for grain weight per spike at
investigated genotypes. The lowest variability was observed in L-120/idzz genotype (CV=20.38%) and the
highest one in CIMMYT 7803 (CV=27,49%) (Table 1). Gorjanovi¢ and Kraljevi¢-Balali¢ (2006) reported
similar results for coefficient of variation (CV=27.87%) in first year of their investigation, while in second
year grain weight per main spike showed moderate values. Zecevic et al. (2010) concluded that grain weight
per spike is very variable trait and its expression depends highly on the environmental factors.

Table 1. Mean value, coefficient of variation and analysis of variance of spike length, grain number per spike and
grain weight per spike in durum wheat genotypes

Spike length (cm) Grain nu.mber per Grain weight per spike
Genotype _ _ spike _ (8)
(X) (CV%) (%) (CV%) (X) (CV%)
CIMMYT 7803 7.04 11.08 50.07 19.79 2.51 27.49
CIMMYT 7849 7.43 18.98 51.47 24.44 2.99 25.41
CIMMYT 7896 7.41 13.9 52.1 20.29 2.72 283
L-34/id 6.68 9.43 47.13 19.2 2.72 23.88
L-120/ idzz 8.47 11.22 59.57 21.47 3.19 20.38
Average 7.41 12.92 52.07 21.04 2.83 25.09
LSDg 2.90 13.61 0.59
LSDy o5 1.99 9.35 0.41

3.2 Variability and analysis of variance of quality components

The thousand grain weight and test weight are indicators of physical seed quality(Mladenov et al., 2001).

The average mean value for thousand grain weight was 56,61 g, while the average value for durum wheat
should be from 41 to 45 g. Denci¢ (1989) in his research concluded that thousand grain weight should be
about 40 g or slightly higher.

The highest mean value for thousand grain weight has been observed in L-34/id genotype (65.4 g), while
the lowest one has been established at CIMMYT 7896 genotype (48,2 g). Genotype L-34/id has a highly
significantly higher (p<0.01) mean value for thousand grain weight in relation to other genotypes. Significant
difference has been found between CIMMYT 7803 and CIMMYT 7849 genotypes (Table 2). Analyzed
genotypes showed a moderate value of coefficient of variation (CV=1,96%) for this trait (Table 2).
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The test weight depends on many factors such as moisture, texture, grain structure, the proportion of
impurities in the grain mass (Puri¢ and Mladenov, 2007).

The highest average value of test weight has been established at L-120/idzz genotype (82,3 kg hl™"), while
the lowest one has been observed at CIMMYT 7896 genotype (78,07 kg hl™") (Table 2). According to the
Regulations on the quality of agricultural products durum wheat should has at least 78 kg hl" test weight.

The analysis of variance for test weight showed highly significant differences (p<0.01) amongst L-
120/idzz and CIMMYT 7896 genotypes, and significant differences (p<0.05) between CIMMYT 7849 and
CIMMYT 7896 genotypes, as well as L-120/idzz and L-34/id genotypes (Table 3).

Low variability of test weight was found in all investigated genotypes. Results showed the average
coefficient of variation of 1.12% (Table 2).

Table 2. Mean value, coefficient of variation and analysis of variance of thousand grain weight and test weight in durum
wheat genotypes

Thousand grain weight (g) Test weight (kg hl™)
Genotype = =
(%) (CV%) (%) (CV%)
CIMMYT 7803 58.3 1.47 80.5 0.87
CIMMYT 7849 57.6 1.65 80.7 1.44
CIMMYT 7896 48.2 1.97 78.07 0.7
L-34/id 65.4 1.07 80.0 1.67
L-120/ idzz 53.6 3.64 823 0.91
Average 56.61 1.96 80.32 1.12
LSDg ¢ 3.59 2.92
LSDg 05 2.47 2.01

3.3 Correlations among yield and quality components

Correlation is a pragmatic approach to developing selection criteria for accumulating an optimum
combination of yield contributing traits in a simple genotype (Munir et al., 2007).

Spike length was in highly significant and positive correlation with grain number per spike (r=0.990**)
and grain weight per spike (r=0.850**). Zecevi¢ et al. (2004) and Munir et al. (2007) observed a strong
positive correlation between spike lenght and other components of spike. Grain number per spike and grain
weight per spike were in highly significant and positive correlation (r=0.773*%*). This is in agreement with
resultates obtained by Hristov et al. (2011).Thousand grain weight was in negative correlation with grain
number per spike (r=-0.368) and spike lenght (r=-0.261). Akram et al. (2008) found negative correlations
between thousand grain weight and spike lenght. Test weight was highly significantly and positively
correlated with grain weight per spike (r=0.618**), spike lenght (r=0.577**) and grain number per spike
(r=0.561%%*) (Table 3).

Table 3. Correlations among analyzed components

Spike Grain number Grain weight Thousand Test
length per spike per spike grain weight weight
Spike length 1
Grain number per spike 0.990** 1
Grain weight per spike 0.850%* 0.773%%* 1
Thousand grain weight -0.261 -0.368* 0.137 1
Test weight 0.577* 0.561%* 0.618%* 0.173 1

*%(p=0.01); *(p=0.05)
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4. CONCLUSION

According to the obtained results, the following can be concluded:

Genotype L-120/idzz achieved the highest mean values in most of investigated characteristics, while
CIMMYT 7896 genotype was the closest to the average mean values for all evaluated traits.

The lowest variability has been established in test weight (CV=1.12%), while the highest variability was
found in grain weight per spike (CV=25.09%). Genotype L-34/id showed the highest homogeneity, while
CIMMYT 7849 genotype had the highest average variability in relation to the analyzed characteristics.

Statistical analysis of variance showed highly significant differences between analyzed genotypes for
grain weight per spike, thousand grain weight and test weight. Significant differences have been observed
between genotypes for grain number per spike. No significant differences have been found between
genotypes in spike length.

High significant and positive correlation has been presented between all traits of spike. Test weight had a
high significant correlation with all traits of spike, while thousand grain weight had significant negative
correlation with grain number per spike.

Knowledge of correlation between yield and quality components is of great importance for selection and
plant breeding, and represents an approach that would increase the grain yield.

Based on this research it is possible successful production of durum wheat under the principles of organic
agriculture.
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ABSTRACT

Sustainable use of water resources is based on the analysis of the above-mentioned sector, characterized by persistent
delays and imbalances, referring to the Italian context, which reflects a problem of global dimension. As a consequence
of the current scenario, this paper discusses possible success resulting from the application of a stakeholder perspective in
order to achieve a sustainable management of these strategic resources. Specifically it points out the importance to build
the study on the analysis of national territory carried out through cultural dimensions, in order to evaluate the eventual
parallelism between national peculiarities and requirements of a stakeholder perspective.
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1. INTRODUCTION

This work deals with sustainable use of water resources, from an economic point of view as well as social
and environmental. Water resources are among the most strategic for the maintenance of qualitative and
quantitative standards of social and economic conditions of a society, and often represent a limiting factor for
development. Water resources are essential for a large number of human activities and different application
fields are each other related (Grigg, 1996). ISTAT survey on the water cycle and Italian Supervisory
Committee analysis on the use of water resources (CO.VLRI.) 'provides data which describe a sector
characterized by persistent delays and imbalances, mainly due to high fragmentation of management
Authorities, to incorrect operating modes of services and to widespread structural and qualitative deficits
(Mazzola, 2006).

In 2008 in Italy 92.5 m® of drinking water per capita were granted, with an increase of 1.2% over the past
decade. This value is representative of water consumed, measured referring to individual users, and the
estimated water not measured, but consumed for different uses (public places, fountains, water washing of
roads, watering of public parks, etc.). The distribution of drinking water is very heterogeneous on the Italian
territory. With 107.1 m® per inhabitant, the Northwest is the geographical distribution which shows a greater
supply of drinking water per capita by the municipal network of distribution, about 15 m® more than the
national average. The highest regional values are those of the Autonomous Province of Trento (127.4 m® per
inhabitant) and Valle d'Aosta (121.9 m®). The Centre presents a value of 96.0 m® per capita, slightly higher
than the national average. The south is the region with the lowest supply of drinking water: the annual

" The following data are provided by ISTAT and referred to different surveys of 2008 and 2012
http://www.istat.it/it/archivio/acqua/pagina/1
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volume of water supplied per capita is of 80.6 m® and presents, in this case, a strong regional variability, with
a maximum value of 99 2 m’ in Calabria and a minimum one in Puglia of 63.5 m’ (the latter is the region
with the lowest value of water delivered per inhabitant). The Italian situation actually reflects a problem of
global dimension. In fact, considering per capita consumptions in the 27 EU countries, Italy, with a value of
92 m’ per capita per year, is above the European average of 85 m’ per capita per year. Particularly,
comparing the phenomenon in some large EU countries, the average consumption in Italy is lower than Spain
(100 m’) and UK (110 m’); on the other hand, it is higher than Netherlands (73 m®) and Germany (57 m’).
The water footprint in Italy, which is the amount of freshwater used to produce goods and services, is of 132
billion cubic meters per year, 6.309 litres per capita per day. Italy is the third importer of virtual water in the
world (62 billion cubic meters per year), after Japan and Mexico and before Germany and United Kingdom.
Regarding investments, Italy spends 30% of the amount invested by UK; in fact, Italy invests every year €30
per inhabitant, Germany €80, France €90, UK €100. It is estimated that, to bring the level of the Italian Water
infrastructure in line with European standards, we should invest 65 billion euro in three decades. In 2008
there was, at national level, a loss of 47% of drinking water, with the largest losses in Puglia, Sardinia,
Molise and Abruzzo, where for every 100 litres of water delivered, about 80 litres more enter the network;
the lower losses are observed in Lombardy and in Trento and Bolzano.

In 2012 the total volume of water withdrawn for drinking was of 9.5 billion cubic meters, with an
increase of 3.8% compared to the data of 2008. The volume entered municipal drinking water distribution
network is of 8.4 billion cubic meters, 385 litres per day per inhabitant. The value is 2.6% more than 2008’s
volumes. 5.2 billion cubic meters is the volume delivered to users, which corresponds to a daily consumption
of water of 241 litres per capita, 12 litres per day less compared to the data of 2008. Overall, the dispersion
of municipal drinking water distribution networks is of 3.1 billion cubic meters. Therefore 37.4% of volumes
in the network does not reach end users. There has been a relative worsening of situation compared to 2008,
when dispersions were of 32.1%. Considering the data of 2008, losses of the regional network show the most
critical situations in the Islands and in the Centre-South, with the exception of Abruzzo and Puglia, which
recently have healed some situations of strong dispersion. Although with lower levels, even the northern
regions present a general worsening of recorded losses.

With the attention to the current global scenario, the European Commission submitted to Parliament on
November 14, 2012 the report " Blueprint to safeguard Europe's water resources "* , the first of a series of
five reports, which shows the current state of water with the final aim of implementing it by 2015 , as
required by The European Framework Directive (WFD ) ; among approaches expected from the report, there
is the introduction of new strategies for resource management.

Generally, the whole global scenario is affected by several emerging problems and risks, related to water
resources management. Pollution trends and impacts of hazardous pollutants remain uncertain; water
resources and water demands remain unbalanced at various levels; groundwater abstraction and over-
exploitation have serious environmental impacts. Moreover, climate change are impacting on both water
availability and demands and the occurrence of extreme events. These problems encompass important
socioeconomic issues, such as legal and regulatory frameworks for water resources management, methods to
balance conflicting human and ecosystem demand, financial sustainability of water management system. This
shows the complexity water managers face for sustainable management. Hence, sustainable development is
one of the main guiding principles for our modern societies; sustainability has become, in general, a cogent
paradigm for the management of natural resources. The Brundtland Report® defined sustainable development
as “development that meets the interests of the present without compromising the ability of future
generations to meet their own interests”. The relationship between environment and economic growth is
strongly related to scarce resources, pollution and significant population increase. The crux of the issue is
linked to the ability of the market to allocate resources efficiently. Therefore, a particular perspective was
provided by Environmental Kuznets Curve (EKC), a vehicle for describing the relationship between
measured levels of environmental quality and related measures of income per capita, across time.
Specifically, there is evidence that the level of environmental degradation and conventionally measured
income per capita follow an inverted-U-shaped relationship. The EKC statistical relationship suggests that, as
development and industrialization progress, environmental damage increases due to greater use of natural
resources, increasing emission of pollutants, the operation of less efficient and relatively dirty technologies,

2 http://ec.europa.cu/environment/water/blueprint/index_en.htm
3 The report “our common future”, issued by the UN World Commission for the Environment and Development, 1987
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the high priority given to increase material output, and disregard for the environmental consequences of
growth. However, as economic growth continues and life expectancies increase, cleaner water, improved air
quality, and a generally cleaner habitat become more valuable as people begin to invest their incomes in
environmental quality. Much later, in the post-industrial stage, cleaner technologies and a shift to information
and service-based activities combine with a growing ability and willingness to enhance environmental
quality. In this view, the positive correlation between economic development and pollution is offset by the
trend of investing part of the growing prosperity in the protection of the environmental quality.

Figure 1. Environmental Kuznets Curve
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Water and sustainability are closely linked, since the provision of water in sufficient quantities and of
high quality have important impacts on our environment, society and industry as well as the wellbeing of
future generations. Water is recognized as the most crucial resource, in part because it underpins basic
ecosystem functions. At the same time, it is distributed variably over the planet, and because of scarcity as
well as lack of financial resources, it fails to meet essential human needs. It requires a challenge in water
management in order to mitigate the inequitable and inefficient distribution of water resources, reducing their
vulnerability to excessive demands and limiting the impact of both land and water-based activities on their
quality. These needs stand for a widespread demand of a ‘“rational management”. Thanks to the
unprecedented attention sustainability have received over the last several years, chief executives have
strongly set sustainability priorities and goals and companies have undertaken numerous initiatives focused
on enhancing environmental performance. Environmental sustainability objectives include controlling
anthropogenic impacts on the global climate, reducing pollution, preserving natural resources and enhancing
ecosystems and habitats (Rosin, Electris & Raskin, 2010). Key action dimensions contributing to these ends
are divided in three sectors: mitigate greenhouse gas emissions (reduce combustion of fossil-fuels and
sequester CO2 emissions; minimize then reverse emissions from land-use changes; reduce other greenhouse
gas emissions); protect natural resources (reduce air and water pollution; eliminate emissions of toxic
chemicals; reduce mineral flows through economy and recycle intensively; reduce water stress), preserve
habitats (reduce urban sprawl; protect forests and other ecosystems; fish sustainably; promote ecological
agriculture). Meeting all these objectives requires improvements in technology and significant changes in
lifestyles, and ultimately, in core values. To radically reduce human impacts on the environment,
technological progress is necessary, but it isn’t sufficient. Indeed, a re-thinking in the management of natural
resources is also required in order to reach these aims.

Following a triple-bottom approach (Elkington, 1997), rational management must be able to ensure:

- multiple use (drinking, irrigation, hydropower, industrial) such as uses not directly productive, but
essential for environmental safety (i.e. the river minimal basic flow downstream of the reservoirs,
the preservation of wetlands and everything else needed to conserve natural ecosystems). Often, the
different uses conflict each other because they answer to different logics, ratio (i.e. different fares,
user laws, quality and quantity,);

- ecological sustainability of resource which is limited and degradable that means that the available
stock of resource must be used according a purpose priority scale (i.e. drinking, irrigation, ...) in
order to satisfy the current needs, but also to preserve the resource for future generation;

25



- economical sustainability, for what it is necessary an optimization of management and processes, in

order to guarantee low fares, compatible with cost-benefit analysis;

- ethical-social sustainability, that means an equitable sharing and accessibility for all users.

As a consequence of the emerging scenario, in order to reach the above aims, it is necessary to consider
different territory conditions, at national and regional level. In this view, we cannot ignore the peculiarities of
each country, which strongly influence the possible success of adopted practices. The above-mentioned
peculiarities rest on the concept of nationality, which is related to prevalent way of thinking and mode of
operation. They deeply affect a wide range of areas of action, including all the possible adopted strategies in
a particular context. For this reason, also the management of resources, as it involves the adoption of
practices and strategies, will be influenced by national belonging. Therefore, nationality is important to
management for at least three reasons: the first is political. Nations are political units, rooted in history, with
their own institutions: forms of government, legal systems, educational systems, labour and employer's
association systems. The second reason why nationality is important is sociological. Nationality, or regional
belonging, has a symbolic value to citizens and we all derive part of our identity from it. The third reason is
psychological. Our thinking is partly conditioned by national culture factors. This is an effect of early life
experiences in the family and later educational experiences in schools and organizations, which are not the
same across national borders (Hofstede, 1983). The six cultural dimensions, presented by Hofstede to
identify some driven factors of the culture of a particular country, are:

e Power Distance, related to the different solutions to the basic problem of human inequality;
Uncertainty Avoidance, related to the level of stress in a society in the face of an unknown future;
Individualism versus Collectivism, related to the integration of individuals into primary groups;
Masculinity versus Femininity, related to the division of emotional roles between women and men;
Long Term versus Short Term Orientation, related to the choice of focus for people's efforts: the
future or the present and past.

e Indulgence versus Restraint, related to the gratification versus control of basic human desires related

to enjoying life.

As a matter of fact, the intrinsic aspects of a nation widely affect the success of the adopted practices. As
a consequence, corporate sustainability could be improved by a cultural change and, for this reason,
organizations should develop sustainability-oriented organizational culture (Linnenluecke & Griffiths, 2010).
According to this idea, competitive value framework (CVF) of organizational culture is used to illustrate the
relationship between corporate sustainability and organizational culture. It identifies four different
dimensions (internal-external dimensions and control-flexibility dimensions); different combinations of these
four dimensions generate various culture types with peculiar characteristics. Each quadrant emphasizes
different aspects of the organization (people, stability, task accomplishment) and they can and do coexist
within an organization, although some values could be more dominant than others.

There is a strong parallelism between the quadrant of the CVF and the major theoretical issues in
managerial ideologies such as “the engagement with the natural environment can enhance firm performance,
economic sustainability is not enough”; “Human relationships and creation of human work environment,
placing emphasis on internal staff development”; “Rational planning and organizing in light of environmental
demands” and “Importance of external environment in affecting the behaviour, structure and life change of
organizations”. The leading result of this analysis is a change in managerial approach; in order to move
towards corporate sustainability, it appears that leaders have to abandon a purely economically driven
paradigm and achieve a more balanced set of socially and environmentally responsible values. An
engagement with corporate sustainability practices, particularly the publication of a corporate sustainability
policy as well as the integration of environmental performance indicators in employee evaluation, should be
an important aspect.

2. ANALYSIS

Based on previous activities, it will be necessary to understand the territorial peculiarities and, subsequently,
to compare them with main requirements of stakeholder perspective.

Hofstede presented ,in his work of 1983, a research project across 50 countries, including Italy. However,
a deeper analysis can discover further differences among several Italian macro-areas (North, Centre and
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South). The results presented by an accurate analysis, developed according to Hofstede’s classification,
adduce a clear cultural framework of Italy, assigning a score for every above-mentioned dimension®. It
provides insights in Hofstede's research into national and organisational culture. Specifically the country
scores presented on the dimensions are relative; they are related to other data regarding the countries
concerned. Power distance, for example, is correlated with income inequality, and individualism is correlated
with national wealth. In addition, masculinity is related negatively with the percentage of national income
spent on social security. Furthermore, uncertainty avoidance is associated with the legal obligation in
developed countries for citizens to carry identity cards, and pragmatism is connected to school mathematics
results in international comparisons. These are the cultural scores provided for the Italian case:

Figure 2. Italy’s score on Hofstede’s model

Italy's score
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These data are provided by The Hofstede Centre- http://geert-hofstede.com/italy.html

Power distance

With a score of 50, Northern Italy tends to prefer equality and a decentralisation of power and decision-
making. The younger generation generally dislikes control and formal supervision and prefers teamwork and
an open management approach. Certainly the high score on Individualism accentuates the aversion of being
controlled and told what to do. In Southern Italy all the consequences of the above-mentioned index are often
high, quite the opposite of Northern Italy.

Individualism

At a score of 76, Italy is an Individualistic culture, “me” centred, characterized by subjects strongly
focused on themselves. In this view, having own personal ideas and objectives in life is a fundamental point
and the route to happiness is through personal fulfilment. This dimension presents differences in Southern
Italy where less individualistic behaviour can be observed: the family network and the group one belongs
have relevant influence on society.

Masculinity

At 70 Italy is a masculine society — highly success oriented and driven. Children are taught since the
beginning that competition is good and the material demonstration of personal success is a fairly normal
occurrence. As the working environment is the place where every Italian can reach his/her success,
competition among colleagues for making a career can be very strong.

Uncertainty avoidance

At 75 Italy has a high score on uncertainty avoidance which means that, as a nation, Italians are not
comfortable in ambiguous situations. Formality in Italian society is fundamental and, for this reason, the
Italian penal and civil code are complicated with clauses, codicils etc. In work terms high uncertainty

* The analysis is provided by “the Hofstede Centre”- http://geert-hofstede.com/
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avoidance results in large amounts of detailed planning. As a consequence, the low uncertainty avoidance
approach (whit flexible planning to changing environment) in this context can be very stressful.

Long term vs Short term Orientation

Italy's high score of 61 on this dimension shows that Italian culture is typically pragmatic. In societies
with a pragmatic orientation, people believe that truth is influenced by situation, context and time. They show
an ability to adapt traditions easily to changed conditions, a strong propensity to save and invest, thriftiness,
and perseverance in achieving results.

Indulgence vs Restraint

A low score of 30 indicates that Italian culture is restraint-oriented. Societies as the Italian one, with a low
score in this dimension, have a tendency to cynicism and pessimism. Moreover, in contrast to indulgent
societies, they don’t put much emphasis on leisure time and strictly control the gratification of their desires.
People with this orientation have the idea that their actions are restrained by social norms and feel that
indulging themselves is somewhat wrong.

2.1. Discussion

A stakeholder-based structure is characterized by aggregations management aimed to vertical and horizontal
integration. Independent exercise of the functions and appropriate interaction between the parties involved
can fill the imbalances related to quality of service, in terms of management, waste and economic,
environmental and social key performance indicators. This change of perspective can create conditions of
convenience for the exercise of business activities to ensure innovation and development. Moreover, it can
allow to overcome the extreme heterogeneity, that characterizes the Italian context, starting from the
involvement of different subjects and paying attention to the huge diversification of conditions. This
approach would lead to legitimization strategies including transparency, democratic access and an
improvement of the regulatory asset, also ensuring respect to the cultural framework and the creation of
expertise.

This perspective can be compatible with a score in power distance which indicates a preference of
equality, even though differences of behavior in the South are found. However, the following two dimensions
are characterized, in the Italian case, by negative index, from a stakeholder perspective. Therefore, a strong
individualistic approach is not useful because too much focused on personal goals and success. Societies that
are characterized as masculine, such as Italy, encourage individuals to be ambitious, competitive and to strive
for material success. These factors may contribute significantly to one's engagement in unethical behaviour.
Thus, decision-makers in some cultures (i.e., masculine) may not even perceive certain ethical problems
because they are not defined by their culture as involving ethics. Based on Hofstede's conceptualization of
the dimension of uncertainty avoidance, it is suggested that business practitioners from societies that are
strong on uncertainty avoidance are more likely to be intolerant of any deviations from group/organizational
norms. This reasoning concurs with Ouchi's (1981) theory regarding organizational cultures in Japanese and
American firms. Japan, as Italy, is characterized by a high degree of uncertainty avoidance; Ouchi states that
type Z organizations (i.e., Japanese firms) have a high degree of consistency in their internal cultures. These
firms involve intimate associations of people who are tied together through a variety of bonds, in contrast
with a hierarchical organization (i.e., American firms) where there is a great deal of mistrust; the individual
in the type Z organization naturally seeks to do that which is in the common good. This interpretation of this
fourth dimension could be in accordance to stakeholder theory. Finally the pragmatic aspect of Italian culture
can be considered as positive in this view, because it is indicative of long-term orientation trend which is of
course at the basis of a stakeholder approach, and in general of a successful change in favour of sustainable
management. The last dimension is not very influential in this context because it focuses on aspects not
covered by the other five dimensions, but known from literature as “happiness research”. This analysis points
out contrasting aspects in the parallelism between Italian culture and stakeholder theory. Some of them
suggest compatibility, but, on the other hand, others prove an obvious discord. As a consequence, this
analysis doesn’t provide a final and univocal response to the leading question about the possible success of a
stakeholder perspective in the considered cultural context; however, it adds a piece to the puzzle, trying to
create a concrete and empirical basis to validate the effectiveness of a re-thinking in the management. The
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position of Italy on these dimensions allows us to make some predictions on the possible results, derived
from the pursuit of the required change. The truthfulness of this kind of analysis is verified in light of the
basic concept that people of different countries may think, feel and act in various ways when confronted with
basic problems of society. Effective and realistic management practices are strictly related to the cultural
context of action. This perspective explains the failure or, otherwise, contradictory results that, for example, a
particular and single multinational can obtain in different countries. In this perspective, the meaning of
management differs to a larger or smaller extent from one country to the other, and it takes considerable
historical and cultural insight into local conditions to deeply understand its processes and problems.

3. CONCLUSION

This analysis, based on Hofstede’s classification, should be useful in order to validate the effectiveness of a
stakeholder approach; in this regard, the present work aims to add a deep theoretical basis to this topic, taking
into account essential cultural aspects, related to the specific reference context. The desirable change in water
resources management is necessary because, in current and future conditions of water scarcity, many nations
cannot meet demand through increased water supply only; water demand management is therefore
imperative. However, it is necessary to take into account that a unique solution doesn’t exist but still it’s
possible to find the best one depending on the case of analysis.

In this perspective, it is essential to consider some aspects, closely linked to nationality, regarded as
cultural belonging, since they are representative of the reference context; as a consequence, the characteristic
that seems indispensable is the flexibility, which allows to properly consider these elements. This study
shows, for certain aspects, a possible improvement which can be obtained from the application of a
stakeholder approach, which would fit well with some peculiarities of the Italian cultural background.
Considering the scores obtained in these dimensions, stakeholder practices could prove successful. On the
other hand , the analysis indicates an incompatibility between some of the requirements at the basis of this
perspective and the corresponding fundamental behavioural attitudes of this country. Management is a
phenomenon that cannot be isolated from other processes taking place in a society. Nevertheless there is an
intrinsic limit in the modelling of these cultural dimensions; they are associated to scores, based on average
behaviour of individuals. For this reason, they don’t take into account one peculiar element which
distinguishes culture: the heterogeneity. This aspect is a limiting factor since it means that the analysis
provides just a general description of the cultural background, maybe approximating the results. However,
despite this element, we can conclude that social attitudes are essential in order to move toward an effective
change, aimed to reach a sustainable approach and this requirement is certainly necessary, considering the
growing attention the global context is paying toward environment.

The possible future directions of this work could validate the change of perspective in the management of
water resources, laying additional ground from an economic point of view. Then, it would be useful to point
out benefits, in terms of saving as well as of growing investments, which would be obtained with the
introduction of private investors, with a particular focus on the mutual collaboration among involved parties.
This perspective would allow to prove that a sustainability-oriented management, aimed to respect resources,
isn’t synonymous with costs but it is equivalent to benefits. In this view, recorded data on current scenario
merit further consideration as they show a growth in global economy as well as a contemporary decrease in
pollution phenomena.
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ABSTRACT

All European governments have policies for CSR, but these vary considerably. For instance, in Scandinavia CSR policies
have an high strength of government policy and broad application, while in the Mediterranean countries CSR policies are
characterised by low strength and partial application. The aim of this work is to inspect on CSR differences in Europe,
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1. INTRODUCTION

In the last decades, lots of scholars have investigated the social function of the firms and the importance of
the sustainable development, in order to pursue the ‘triple bottom line’ of simultaneous economic,
environmental and social success held in the unique concept of CSR (Corporate Social Responsibility). The
social-environmental dimension became hence a structural element of a firm’s life, viewed not like
philanthropy, but as a key way to reach a successful strategic position in the long term, thanks to the
improvement of the relationships with the stakeholders and the increase of synergies with the economic
dimension. But still, there are lot of companies that make their efforts only in order to maximize
shareholders’ satisfaction, downgrading the importance of relationships with the all stakeholders, continuing
“to view value creation narrowly, optimizing short-term financial performance in a bubble while missing the
most important customer needs and ignoring the broader influences that determine their long-term success”
(Porter and Kramer 2011). The other problem is made up by those firms that understand the importance of
the relationship with all the stakeholders, but consider social responsibility only as a commercial politic of
‘window dressing’, putting efforts in the sustainable and environmental disclosure without truly act
responsibly.

That is why assumes a key role the double function of Government, as an institute of control (and
eventually sanctioning) and as a providing of clear points of orientation in order to force companies to be
more active with regard to voluntary sustainability activities. So Governments are fundamental because of
the need to orchestrate different types and tools of regulation, monitor firms’ performances and, if necessary,
make the appropriate adjustments, such as introducing new regulation. Lots of international treaties and
agreements have attempted to push Governments and firms to act ‘sustainable responsibly’. For instance, the
principle 4 of the Rio Declaration expresses that “in order to achieve sustainable development, environmental
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protection shall constitute an integral part of the development process and cannot be considered in isolation
from it”. Hence, there is a clear principle of integration that imposes to policy makers to pursue
simultaneously economic, social and environmental goals, taking into account the interdependencies and the
importance of nature and to consider the impacts and implications of propose policies. The European Union
has remarked that the European market should be built on a sustainable development based on “balanced
economic growth and price stability, a highly competitive social market economy, aiming at full employment
and social progress, and a high level of protection and improvement of the quality of the environment” (Art.
3 of the Treaty of EU). The public compliance of Government, thus, acquires a fundamental role of institute
of control and providing of clear points of orientation in order to force companies to be more active with
regard to voluntary sustainability activities. A core aspect of the implementation of sustainable development
in the EU is the ‘integration principle’, contained in Article 11 of the Treaty on the Functioning of the
European Union: “Environmental protection requirements must be integrated into the definition and
implementation of the Union policies and activities, in particular with a view to promoting sustainable
development”. The problem is that integration is difficult to institutionalise, demanding the involvement of
and cooperation between many actors in different parts of the decision-making process and is especially
difficult in the EU’s fragmented decision-making context. Indeed, the examination of governance
frameworks in EU shows that its value as policy concept, in some regions of Europe, is rather fragile. For
instance, in countries such as the UK, Northern Europe and Scandinavia CSR policies have an high strength
of government policy and broad application, while in the Eastern Europe and Mediterranean countries CSR
policies are characterised by low strength and partial application.

In this paper I right focus on the differences on CSR policies in Europe, making for the purpose of the
paper, a comparison between countries of Mediterranean and Scandinavian area. In particular, I will compare
Italy, Spain, Portugal and Greece with Norway, Finland, Sweden and Denmark. I will thus attempt to find a
connection between cultural aspects, using the Hofstede’s framework, and environmental policies adopted by
Governments. The work is structured as follows. In a first part, I briefly introduce the Hofstede’s model, that
I will use to analyse the national cultural values. In the following part, I provide a synoptic vision of cultural
aspects of each country, using the data provided by the Geert Hofstede’s website (www.geert-hofstede.com).
In the third part, I will inspect on sustainable policies using the data available on SGI (Sustainable
Governance Indicators) website (http://www.sgi-network.org/2014/), that examine how well Governments’
policies have performed in achieving economic, social and environmental objectives. I will particularly focus
on the latter aspect. The environmental ranking is given by the quality of environmental policies at country
level and the efforts for global protection. Finally, I will discuss the data providing conclusive remarks and
implications through which I expect to contribute to the complex debate of CSR policy-making process.

The Hofstede’s cultural dimensions Hofstede's cultural dimensions theory is a framework for cross-
cultural communication that the dutch psychologist Geert Hofstede developed as a result of using factor
analysis to examine the results of a world-wide survey of employee values by IBM in the 1960s and 1970s.
The theory was one of the first that could be quantified, and could be used to explain observed differences
between cultures. The original theory proposed four dimensions along which cultural values could be
analysed: power distance, individualism, masculinity and uncertainty avoidance. Later, an independent
research in Hong Kong led Hofstede to add a fifth dimension, long-term orientation (initially called
“Confucian dynamism”), to cover aspects of values not discussed in the original paradigm. In the 2010
edition of “Cultures and Organizations: Software of the Mind” Hofstede added a sixth dimension (indulgence
vs self-restraint), as a result of co-author Michael Minkov's analysis of data from the World Values Survey.
Hofstede's work represents the most used resource in cross-cultural fields and it has also been drawn upon by
researchers and consultants in many fields relating to international business, communication and other
aspects connected with the studies of cultural values. Lots of scholars have inspected on the correlation of
Hofstede’s scores on the dimensions with conceptually related external data. For instance, Power Distance
scores correlated with a dimension from Gregg and Banks’ (1965) analysis of political systems and also with
a dimension from Adelman and Morris’ (1967) study of economic development; Uncertainty Avoidance
correlated with a dimension from Lynn and Hampson’s (1975) study of mental health; Individualism
correlated strongly with national wealth (Gross National Product per capita) and Femininity with the
percentage of national income spent on development aid. The number of external validations kept expanding,
and the second edition of Culture’s Consequences lists more than 400 significant correlations between the
IBM-based scores and results of other studies. (Hofstede, 2001, Appendix 6, pp. 503-520) Recent validations
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show no loss of validity, indicating that the country differences these dimensions describe are, indeed, basic
and enduring (Hofstede 2011). Hofstede’s six dimensions are:

1. Power distance (PDI) is the extent to which people in certain societies accept inequality in power
distribution or, on the contrary, have a somewhat egalitarian view of power distribution.

2. Individualism (IDV) characterizes a culture in which individuals look after their own or immediate
relative interests.. Collectivist cultures, on the other hand, will put group interests above individuals:
consensus and harmony will be preferred to assertiveness.

3. Masculinity (MAS) refers to the distribution of values between the genders which is another
fundamental issue for any society, to which a range of solutions can be found (Hofstede 2011).

4. Uncertainty avoidance (UAI) represents the extent to which the members of a culture feel
threatened by ambiguous or unstructured situations and have created beliefs and institutions that try
to avoid these.

5. Long-term orientation (LTO) describes how every society has to maintain some links with its own
past while dealing with the challenges of the present and the future.

6. Indulgence versus restraint (IVR) represents the extent to which people try to control their
desiresand impulses, based on the way they were raised.

Analysis of cultural dimensions of Mediterranean and Scandinavian countries

Country |pdi idv mas uai Iltowvs  |ivr

Sweden 31 71 5 29 53 78
Denmark 18 74 16 3 35 70
Finland 33 63 26 59 £+ 57
Norway 31 ] 8 50 35 55
Greece B0 35 57 100 45 50
Italy 50 76 70 75 61 30
Partugal 63 27 il ] 28 33
Spain 57 51 42 Bb 48 44

Power distance. The Italian score of 50 is the result of the average of North and South Italy scores.
Indeed, Northern Italy tends to prefer equality and a decentralisation of power and decision-making. Control
and formal supervision is generally disliked among the younger generation, who demonstrate a preference for
teamwork and an open management style. Bear in mind that the high score on Individualism accentuates the
aversion of being controlled and told what to do. In Southern Italy all the consequences of PDI are often
high, quite the opposite of Northern Italy. Spain (57), Portugal (63) and Greece (60) have an intermediate
score with a slight tendency to the higher side of PDI . This means that people accept a hierarchical order in
which everybody has a place and which needs no further justification. Hierarchy in an organisation is seen as
reflecting inherent inequalities, centralisation is popular, subordinates expect to be told what to do and the
ideal boss is a benevolent autocrat. Norway (PDI: 31), Sweden (PDI: 31), Finland (PDI: 33) and Denmark
(PDI: 18) all score low on this dimension, which means that the characteristics of their culture are: being
independent, hierarchy for convenience only, equal rights, superiors accessible, coaching leader, management
facilitates and empowers. Power is decentralized and managers count on the experience of their team
members. Employees expect to be consulted. Control is disliked and attitude towards managers are informal
and on first name basis. Communication is direct, participative and consensus orientated.

Individualism. At a score of 76 Italy is an Individualistic culture, “me” centered, especially in the big
and rich cities of the North where people can feel alone even in the middle of a big and busy crowd. For
Italians having their own personal ideas and objectives in life is very motivating and the route to happiness is
through personal fulfilment. This dimension does vary in Southern Italy where less individualistic behaviour
can be observed: the family network and the group one belongs to are important social aspects, and rituals
such as weddings or Sunday lunches with the family are occasions that one can’t miss. People going from
Southern Italy to the North say that they feel cold not only for the different climate but for the less “warm”
approach in relationships. Spain (IDV: 51) has an intermediate score, while Greece (IDV: 35) and Portugal
(IDV: 27) have two of the lower rank in this dimension, in comparison with the rest of the European
countries. Portuguese and Greek collectivism is manifest in a close long-term commitment to the member
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'group’, be that a family, extended family, or extended relationships. Loyalty in a collectivist culture is
paramount, and over-rides most other societal rules and regulations. The society fosters strong relationships
where everyone takes responsibility for fellow members of their group. In collectivist societies offence leads
to shame and loss of face, employer/employee relationships are perceived in moral terms (like a family link),
hiring and promotion decisions take account of the employee’s in-group, management is the management of
groups. Denmark (IDV: 74) Norway (IDV: 69), Sweden (IDV: 71) and Finland (IDV: 63) are all considered
individualistic societies. This means that the “Self” is important and individual, personal opinions are valued
and expressed.

Communication is explicit. At the same time the right to privacy is important and respected. There are
clear lines between work and private life. Job mobility is higher and one thinks in terms of individual careers.
The employer/employee relationship is a contract based on mutual advantage, hiring and promotion decisions
are supposed to be based on merit only and leaders focus on management of individuals. Feedback is direct
and nepotism is not encouraged.

Masculinity. At 70 Italy is a masculine society — highly success oriented and driven. Children are taught
from an early age that competition is good and to be a winner is important in one’s life. Italians show their
success by acquiring status symbols such as a beautiful car, a big house, a yacht and travels to exotic
countries. As the working environment is the place where every Italian can reach his/her success, competition
among colleagues for making a career can be very strong. Spain (MAS: 42) and Portugal (MAS: 31) have a
medium, with low tendency to femininity. So polarization is not well considered or excessive
competitiveness appreciated. Regarding management, managers like to consult their subordinates to know
their opinions and, according to it, make their decisions. At 57 Greece is a medium ranking Masculine
society — success oriented and driven. Men consider it a personal honour to take care for their family. In
Collectivistic and Masculine cultures the success of a member of a family gives social value to the whole in-
group. Norway (MAS: 8), Sweden (MAS: 5), Finland (MAS: 26) and Denmark (MAS: 16) are all high
feminine societies. This means that the softer aspects of these cultures are valued and encouraged such as
levelling with others, consensus, “independent” cooperation and sympathy for the underdog. Taking care of
the environment is important. Trying to be better than others is neither socially nor materially rewarded.
Societal solidarity in life is important; the focus is on “working in order to live”, managers strive for
consensus, people value equality, solidarity and quality in their working lives. Conflicts are resolved by
compromise and negotiation. Incentives such as free time and flexibility are favoured. Focus is on well-
being, status is not shown. An effective manager is a supportive one, and decision making is achieved
through involvement.

Uncertainty avoidance. At 75 Italy has a high score on uncertainty avoidance which means that as a
nation Italians are not comfortable in ambiguous situations. Formality in Italian society is important and the
Italian penal and civil code are complicated with clauses, codicils etc. What is surprising for the foreigner is
the apparent contradiction between all the existing norms and procedures and the fact that Italians do not
always comply with them. But in a bureaucratic country one learns very soon which the important ones are
and which are not, in order to survive the red tape. In work terms high uncertainty avoidance results in large
amounts of detailed planning. In Italy the combination of high masculinity and high uncertainty avoidance
makes life very difficult and stressful. Spain (UAI: 86) and Portugal (UAI: 99) have also a very high rank in
this dimension. Countries exhibiting high uncertainty avoidance maintain rigid codes of belief and behaviour
and are intolerant of unorthodox behaviour and ideas. In these cultures there is an emotional need for rules
(even if the rules never seem to work), time is money, people have an inner urge to be busy and work hard,
precision and punctuality are the norm, innovation may be resisted, security is an important element in
individual motivation. In Spain, people like to have rules for everything, changes cause stress, but, at the
same time, they are obliged to avoid rules and laws that, in fact, make life more complex. Confrontation is
avoided as it causes great stress and scales up to the personal level very quickly. There is great concern for
changing, ambiguous and undefined situations. Thus, for example, in a very recent survey 75% of Spanish
young people wanted to work in civil service (i.e. a job for life, no concerns about the future) whereas in the
USA only 17% of young people would like it. At 100 Greece has the highest score on Uncertainty Avoidance
which means that as a nation Greeks are not at all comfortable in ambiguous situations: the unforeseen is
always there ready to “lay an ambush”. The “sword of Damocles”, impending over the head of all of us, can
illustrate this anxious and stressing feeling about life. In Greece, as in all high Uncertainty Avoidance
societies, bureaucracy, laws and rules are very important to make the world a safer place to live in. Norway
scores 50 and thus does not indicate a preference on this dimension. Sweden scores 29 on this dimension and
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thus has a very low preference for avoiding uncertainty. Low UAI societies maintain a more relaxed attitude
in which practice counts more than principles and deviance from the norm is more easily tolerated. In
societies exhibiting low UAI, people believe there should be no more rules than are necessary and if they are
ambiguous or do not work they should be abandoned or changed. Schedules are flexible, hard work is
undertaken when necessary but not for its own sake, precision and punctuality do not come naturally,
innovation is not seen as threatening. With a score of 23 also Denmark scores low on this dimension. This
means that that Danes do not need a lot of structure and predictability in their work life. Plans can change
overnight, new things pop up and the Danes are fine with it. It is a natural part of their work life. Curiosity is
natural and is encouraged from a very young age. This combination of a highly individualistic and curious
nation is also the driving force for Denmark’s reputation within innovation and design. This also emerges
throughout the society in both its humour, heavy consumerism for new and innovative products and the fast
highly creative industries it thrives in — advertising, marketing, financial engineering. Finland scores 59 on
this dimension and thus has a high preference for avoiding uncertainty. Countries exhibiting high uncertainty
avoidance maintain rigid codes of belief and behaviour and are intolerant of unorthodox behaviour and ideas.
In these cultures there is an emotional need for rules (even if the rules never seem to work), time is money,
people have an inner urge to be busy and work hard, precision and punctuality are the norm, innovation may
be resisted and security is an important element in individual motivation.

Long term orientation. Italy's high score of 61 on this dimension shows that Italian culture is pragmatic.
In societies with a pragmatic orientation, people believe that truth depends very much on situation, context
and time. They show an ability to adapt traditions easily to changed conditions, a strong propensity to save
and invest, and perseverance in achieving results. Despite an intermediate score of 48, Spain can be
considered a normative country. Spanish people like to live in the moment, without a great concern about the
future. In fact, Spain is the country that has given the meaning of ‘fiesta’ to the world. In Spain, people look
for quick results without delays. Moreover, there is a need for clear structures and well defined rules
prevailing against more pragmatic and relaxed approaches to life, particularly, in the long term time. A low
score of 28 shows that Portuguese culture prefers normative thought over pragmatic. People in such societies
have a strong concern with establishing the absolute Truth; they are normative in their thinking. They exhibit
great respect for traditions, a relatively small propensity to save for the future and a focus on achieving quick
results.

Greece has an intermediate score of 45 on this dimension. With an intermediate score of 53 also Sweden
is seen to not express a clear preference on this dimension. Norway (LTO: 35), Denmark (LTO: 35) and
Finland (LTO: 35), instead, have a culture more normative than pragmatic. People in such societies have a
strong concern with establishing the absolute Truth; they are normative in their thinking. They exhibit great
respect for traditions, a relatively small propensity to save for the future, and a focus on achieving quick
results.

Indulgence. Italy (IVR: 30), Spain (IVR: 44) and Portugal (IVR: 33) have a low score on this dimension
and that indicates that these cultures are not indulgent societies. Societies with a low score in this dimension
have a tendency to cynicism and pessimism. Also, in contrast to indulgent societies, restrained societies do
not put much emphasis on leisure time and control the gratification of their desires. People with this
orientation have the perception that their actions are restrained by social norms and feel that indulging
themselves is somewhat wrong. Greece has an intermediate score of 50 on this dimension, so no clear
preference between indulgence and restraint can be established. Norway (IVR: 55), Sweden (IVR: 78),
Denmark (IVR: 70) and Finland (IVR: 57), with different degrees, can be all considered indulgent countries.
People in societies classified by a high score in indulgence generally exhibit a willingness to realise their
impulses and desires with regard to enjoying life and having fun. They possess a positive attitude and have a
tendency towards optimism. In addition, they place a higher degree of importance on leisure time, act as they
please and spend money as they wish.

2. ENVIRONMENTAL POLICIES OF MEDITERRANEAN COUNTRIES

Italy, despite recent improvements in its environmental record, scores comparatively poorly overall with
regard to environmental policies. With significant use of hydroelectric, wind and solar technology in power
generation, the country’s share of renewable-energy use is comparatively good. CO2 emissions are also
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below average relative to GDP. The main problems are water efficiency and waste management. In these
fields disparities between northern and central Italy on the one side and southern Italy on the other remain
significant. In environmental policy the decentralization efforts of the last 15 years show that southern Italy
does not achieve national standards in waste management. Some emergencies in Napoli, Palermo and other
southern towns demonstrate the low performance of local and regional authorities in environmental matters.

The absence of purification plants compromise large parts of the coast line and rivers. Traffic-related
smog is an issue even in smaller towns (Italy has among the highest numbers of cars per capita in the world).
Smog, particulate matter, poor air quality and traffic jams undermine the quality of life significantly in Italian
towns. Erosion is a danger in many parts of Italy. Perhaps more so than any other policy area, the
environment demands a stronger strategy and corresponding political action, as Italy is dropping back on the
European but also global level for quality of life.

The contribution of the Italian government to international efforts in the field of global environmental
protection has not been particularly active. It has in general been supportive of international concerted actions
but has not played a significant leadership role. This is due also to the fact that the resources of the Ministry
of Environment have been seriously curtailed. Moreover, because of the crisis the attention of the
government and the priorities of the prime minister have been diverted.

With environmental issues taking a back seat during the crisis, Portugal falls into the middle ranks
internationally with regard to environmental policies. There is legislation to protect the environment.
However, the current government is so focused on hard economic realities that in the overall scale of things,
the environment is not considered a political priority. And although the government has failed to implement
adequate policies to mitigate climate change, ensure renewable water sources, and protect forest areas and
biodiversity, the reduction in production resulting from the economic crisis has eased the pressures placed on
the environment. Portugal agrees to and participates in EU-wide policies on the environment. Portugal has
also signed the Kyoto Protocol. It agrees and participates in this legislation, but the main issue concerns
implementation in both the domestic and global settings.

Spain’s overall environmental policy scores also relatively poorly in international comparison. Despite
some positive trends (mainly because of the crisis, which has reduced energy consumption, limited
construction work and has prevented further littoral destruction), the current Spanish environmental policy
cannot guarantee completely the sustainability of nature and the quality of the environment. Concerning
climate, energy and air pollution, a report released by the World Wildlife Fund shows a decrease in
greenhouse gas emissions since 2008, although those emissions are not yet within the maximum threshold
allowed by the Kyoto Protocol (118.68% against the 115% permitted) and may increase again if the economy
reactivates in the future. A law decree passed in January 2012 terminated — at least temporarily — the
economic incentives for renewable energies, changing the path followed in previous years and jeopardizing
the leadership gained by Spain in solar and wind energies (the new government seems to prefer a pricing
policy aimed at encouraging energy saving in a country extremely dependent on external supply). Air quality
is still a huge problem mainly in big capitals, such as Madrid and Barcelona — both currently at risk of being
sanctioned by the European Union for violating pollution limits.

Finally, recycling has improved, showing an increase from 21% in 2001 to 33% in 2010, but Spain is still
far off target and will have to make an extra effort to meet the 50% target of the Waste Framework Directive
of the European Union by 2020. The Spanish government did not actively contribute to international efforts
to design and advance global environmental protection regimes, although it is still committed to the existing
conventions. Spain has supported in 2012 — 2013 several international projects (such as wind farms in
developing countries or emissions-trading projects) aimed at helping the country comply with the Kyoto
protocol and allowing Spain to reduce its CO2 emissions in order to meet its obligations.

Concerning Greece, with haphazard development polices, the country receives comparatively low
rankings for its environmental policies. While energy intensity and CO2 emissions are relatively low, the
country has never formulated a sustainable environmental policy. Tourism and agricultural development has
taken priority over conservation. Forest fires — some started deliberately to enable development — have been a
periodic problem. The EU has frequently taken Greek authorities to court for violating European legislation.
And the crisis has further undermined environmental-policy management.
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3. ENVIRONMENTAL POLICIES OF SCANDINAVIA

Finland receives a high score overall with respect to environmental policies. Finland faces specific
environmental challenges in terms of climate change and population, yet the country’s contribution to larger
efforts in combating climate change have so far been modest. The country has focused strongly on water
pollution and forest protection, curbing industrial emissions and cleaning polluted waterways. However,
efforts to halt a decline in biodiversity have been insufficient, and contributions to combating climate change
have been modest overall. Regarding the efforts for the improvement of global environment, Finland is
committed to observing many multilateral and bilateral environmental agreements concerning climate
change, air pollution, and so on. For instance, the Arctic Environmental Protection Strategy, adopted in 1991,
is a multilateral agreement among Arctic states did come about as a result of a Finnish initiative. Finland has
received good or satisfying ratings in several international comparisons of environmental protection
standards, such as the Global Economic Forum’s Environmental Sustainability Index.

With a strong focus on renewable energy production, also Norway’s environmental policies are deemed
among the best worldwide. Sensitive to environmental issues, the country has a wide range of laws on the
issues. Renewable-resource use is among the world’s highest, aided by a low population density and strong
utilization of hydroelectric power. Air and water quality are very good. Norwegian public opinion is highly
sensitive to environmental, issues and the government regularly promotes international cooperation on
environmental issues. There is a wide range of laws regulating various aspects of environmental policy and
the use of natural resources, including specific laws on building regulations, pollution controls, wildlife and
freshwater fish, municipal health, environmental protection and motorized vehicles. At global level, the
Norwegian government promotes itself as a lead actor in international environmental efforts, and in
international climate negotiations. Norway is also involved in the United Nations Collaborative Program on
Reducing Emissions from Deforestation and Forest Degradation in Developing Countries (UN-REDD).
However, the country has also been criticized for buying itself out of burdensome domestic environmental
obligations, by purchasing international CO2 quotas instead of reducing emissions. Norway has been a
leading actor in the development of carbon-capture technologies in the use of fossil fuels in energy
production and she is also involved in diffusion of technology related to renewable energy.

Also Denmark receives a high overall score with regard to environmental policies and, indeed, it is
considered a front-runner in environmental policies and is pressing for high environmental standards within
the European Union. Much of the country’s economic policy is based on EU directives. The share of
renewable energy use is fairly high, and water usage restrained. The government has set rather ambitious
goals including that Danish energy production should be fossil free by 2050. Several sub-targets have been
set to reach this goal. However, CO2 emissions remain problematic, and agricultural activity has undermined
biodiversity. The country plays an active role in shaping international environmental regimes, working
through European Union, the United Nations and other bodies. There is broad understanding in Denmark of
global environment protection as an international issue and it is an area where civil society is very actively
putting pressures on politicians.

With a longstanding focus on ecological issues, Sweden scores at the top worldwide in the area of
environmental policies. The country remains a significant energy consumer, but CO2 emissions are
declining, biodiversity is improving, and the ecological footprint is decreasing. The government is moving
toward “green taxes.” The country’s use of nuclear energy remains controversial. Sweden has a very strong
international record in terms of supporting international environmental protection regimes. Indeed, the
country has a record of going beyond the requirements of international accords, such as the Kyoto Protocol,
as a means of setting an example to other countries.

4. CONCLUSION

The work has highlighted some similar aspects between the countries of the ‘same’ geographic area.
Anyway, it is important to underline that Hofstede’s framework generalizes about one country's culture
describing national averages which apply to the population in its entirety and the analysis is done by country.
While this is valid for many countries, it does not hold in the countries where there are strong subcultures that
are based on ethnicity of origin or geography. In Italy, for instance, masculinity scores would differ between
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north and south. The Hofstede’s framework enable users to distinguish grossly countries but are not about
differences between single members of societies. National scores cannot be thus interpreted as strictly
deterministic for individuals, because there are obviously exceptions and different degrees from person to
person. Given this premise, the rankings given by Hofstede show, in the Mediterranean area, a very high
level of Uncertainty Avoidance (ITA 75, SPA 86, POR 99, GRE 100). Countries exhibiting high uncertainty
avoidance maintain rigid codes of beliefs and behaviour and are intolerant of unorthodox behaviour and
ideas. There is resistance to innovation, confrontation is avoided as it causes great stress and scales up to the
personal level very quickly. There is great concern for changing, ambiguous and undefined situations. In the
Mediterranean countries there is also a slight tendency to the higher side of Power distance, that means that
these societies believe hierarchy should be respected and inequalities amongst people are acceptable.

In Scandinavia, countries all score low on Power distance. This means a very egalitarian mindset that
reflects on believe in independency, equal rights, accessible superiors and that management facilitates and
empowers. Communication is direct, participative and consensus orientated. Scandinavian countries are also
individualistic societies. This means that the “Self” is important and individual, personal opinions are valued
and expressed. The employer/employee relationship is a contract based on mutual advantage, based on merit
only while nepotism is not encouraged. But the aspect that maybe at best characterizes Scandinavian
countries is the really low rank on Masculinity, especially in Sweden (5) and Norway (8). Hence, all the four
countries are high feminine societies, where the focus in on well-being, status is not shown. Societal
solidarity in life is important, the focus is on “working in order to live” and taking care of the environment is
very important. It seems than that this latter aspect (High Femininity) is strongly ascribable to the efforts in
social and environmental policies. Indeed, Sweden, that has the lower rank on Masculinity, has been named
the most sustainable country in the world' and Finland, Denmark and Norway rank anyway in the top ten.
Scandinavian countries, hence, score at top worldwide in the area of environmental and social policies (the
only problems are CO2 emissions, however declining, and a middle discrimination in labour markets for
immigrants). On the other hand, Mediterranean countries show low rank on social and environmental
policies, and this problem, obviously is increased by the focus on hard economic realities that current
governments have to face.

To sum up, the paper shows two main points of reflection, that can be developed and inspected in the
future research. First, that the lower is masculinity, the higher is the sustainable development of country.
Second, that the coexistence of these different governance regimes, that often are the effect of deeply
different socio-economic ideological tendencies, leads to a problem of supra-governance by the European
Union, that cannot be solved with average rules that could disguise national inequalities and would always
risk to over prioritise the things that can be easily measured or downgrade the value of questions that can be
more urgent in some countries. For this reason, it assumes a particular relevance one of the general principles
of international environmental law, namely the principle of “common but differentiated responsibility”.
States, thus, shall cooperate in a spirit of global partnership to conserve, protect and restore the health and
integrity of the Earth’s ecosystem. But, in view of the different contributions to global environmental
degradation, states have ‘common but differentiated’ responsibilities, in relation to each state’s contribution
to the creation of a particular environmental problem and its ability to prevent, reduce and control the threat.
Background values, cultures and management practices are different in any context. So, because of the
dependence from so disparate variables, every single case analysed will not be the absolute truth, but just one
relative case, that is the result of a much more complex host of underlying relationships in that given context.
Similar governance tools from the same type of regulation can be more or less effective from a given context
to another one. For this reason, it is necessary to base the compliance of a country on a process of co-
regulation, with soft regulation by governments and more responsibilities of managers in order to create a
more flexible bureaucratic system that would not obstruct the economic growth. Corporations are then called
to assume a ‘political’ role, in a public efficient context based not on a Montesquieu’s vision of power
division, but on a need of co-regulation wherein both corporations and Governments have a regulatory role in
order to accomplish positive results for the environmental and the social system.

! The data refer to a report from the Swiss investment group RobecoSAM, which ranked 59 countries worldwide on a
broad range of environmental and social governance issues such as renewable energy sources and low carbon dioxide
emissions, as well as social and governance practices such as labor participation, education and institutional framework
(for more details, see The Sustainability Yearbook 2014 RobecoSAM (http://www.sustainability-
indices.com/images/RobecoSAM_Sustainability Yearbook 2014 Low-Res.pdf).
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ABSTRACT

Attention on triuneness of basic factors of steady development is accented on a planet: ecological, social and economic.
Three levels of violence are distinguished in development of civilization: against nature, against people, and also wars
and conflicts for world resources. Principles of international ecological cooperation and guard of environment of
habitation of man are systematized. Ways are analysed to the steady future — future with the large number of workplaces,
more clean energy, greater safety and deserving level the lives accepted on higher international forums under an aegis the
UNO. Experience of countries EU is considered in creation of the economy, based on the expedient use of resources,
ecology and competition. The economic instruments of ecological politics are investigational in Poland. The problems of
ecologization of economy of Ukraine are considered.
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1. INTRODUCTION

"Historia est testis temporum, luxveritatis, vita memoriae, magistra vitae, nuntia vetustatis (Lat.). — History
is a witness of time, light of truth, life of memory, teacher of life, announcer of antiquity”. Humanity every
day all anymore disturb devastating processes what be going on our planet: from constantly nascent soldiery
operations, varicoloured revolutions, conflicts on religious soil to contamination of environment (air, water,
soil). For today economists are led away by the problems of increase of competitiveness — from the salary of
workers of firms to the gross world product (GWP). Sociologists convince public about priority of human
factor. Environmentalists the anxieties of relatively irretrievable processes of elimination express different
methods by a man and economy of earthly bowels of the earth [1]. Realization of substantive provisions of
conception of steady development (Rio de Janeiro, 1992) and other major decisions at world level depends
on BOCNIUTaHOCTH, persuasions, knowledge, qualification, responsibility, mind, wisdom, boldness of ideas and
actions of leaders: the Secretary general of the UNO, leaders of the states, political parties and religious
confessions, international organizations and multinational corporations.

Numbers resumptive geological and geochemical activity of man shock the sizes. Annually at mining
from the bowels of the earth of Earth a to 100 milliard of tons of mountain breeds is extracted, the 800
million tons of different metals are smelted, the 500 million tons of mineral fertilizers are brought in soil,
burned as a motor fuel and for the receipt of electric power about 3 milliards of tons of oil and oil products. A
yet greater amount of the annually burned anthracite coal is 7,3 milliards of tons (2011). For the last 30
maintenance of carbon dioxide in the atmosphere of our planet increased on 5% and continues raise.
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Step by step national property (earth, forests, lakes, roads) is passed to the hands of businessmen.
Privatizing of water, electricity, health protection, brings educations over to the economy growing, as profits
of businessmen grow. At the same time, privatizing results in impoverishment of most people compels them
to spend facilities not on life, and on existence. All aspects of vital functions grow into the source of
commercial income and commodity. Life is expensive, and people — poorer. These processes conduce to
instability and injustice. The dominating model of economic development became unnatural actually,
"antivital". The level of development of economy is measured only by money streams. Thus the rich become
yet richer, and poor - yet poorer. The necessities of modern model of economy result in violence, untiing of
wars for resources, for water, oil and food.

In the conditions of modern development of civilization it is possible to distinguish three levels of
violence. The first level is this violence against nature. It is expressed in form an ecological crisis. Second is
violence against people. This type of violence finds the expression in poverty, poverty and evictions. The
third level is wars and conflicts for world resources. An obsession outshone the economy growing by itself
our fears concerning viability, justice and human dignity. In this connection sociology, ecology and economy
are called both ideological and pragmatic to unite on principles of conception of steady development of
civilization for creation of the proper terms for good and happiness of all people on their general habitat — on
a planet Earth [2].

The aim of of research is generalization of principles of forming and realization of ecological politics of
on planetary, continental (EU), national that corporate levels of for support of proper of minds of of vital
functions of man, maintenance of flora and fauna.

2. PRINCIPLES OF ECOLOGICAL POLITICS

“Commune est, quod natura optimumfecit (Lat.). — The Best in the wild belongs to all”.To the basic
international legal sources in area of guard of natural resources international conventions, agreements,
agreements, resolutions and documents of different international organizations, belong. A major place in this
row is taken to resolutions of General Assembly of the UNO. Legal aspects of guard of environment it is
closely related to marine, atomic, space and by other fields of international law.

First principles of international ecological cooperation were generalized in Declaration of the Stockholm
conference the UNO on the problems of environment (1972). To Declarations elucidations are driven about
essence and reasons of global ecological problem, that explained the necessity of active international
cooperation for the area of guard of environment. 26 principles are set forth in Declaration, since
proclamation of fundamental principle are human rights on life in such environment the "quality side of that
does possible the deserving and safe way of life" [3].

By legal and semantic value the declared principles of guard of environment can be subdivided into nine
groups. The first group includes principles, fastening priorities of human rights on a favourable environment
and steady development. Natural resources of Earth, including air, water, earth, flora both fauna and
especially unique standards of natural ecosystems, must be saved for the good of present and future
generations by the careful planning and management as necessary.

The second group of principles proclaims sovereignty of the states on the use of natural resources. On
every state responsibility lies for that activity within the limits of their jurisdiction or control did not cause
damage to the environment and other states or districts, lying outside national jurisdiction. The states are
under an obligation to accept effective legislative acts in the areas of environment.

The third group of principles characterizes the duties of citizens in area of guard of environment. In
Declaration of Rio de Janeiro these duties are set forth as follows: women play a vitally important role the
rational use of environment and development; it is necessary to mobilize creative forces, ideals and courage
of the young world people for forming of global partnership for the achievement of steady development and
providing of the best future for all; it is a native population and his communities, and also other local
communities are called to play a vitally important role the rational use and improvement of environment by
virtue of their knowledge and traditional practice. The states must acknowledge and properly support their
originality, culture and interests and provide their effective participating in the achievement of steady
development; an environment and natural resources of people, above-ground in the conditions of oppressing,
domination and occupation must be protected.
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A fourth group declares responsibility for the guard of environment. Principle proclaimed 4 Stockholm
declarations the special responsibility of man for maintenance and reasonable management by works of wild-
life and her environment, that are under a serious threat in connection with the row of unfavorable factors.
And in the World charter of nature (WCN), for example, specified: genetic basis of life on Earth must not be
in a danger; ecosystems and organisms, and also resources of dry spell, used by a man, seas and atmospheres
must be managed so that it was possible to provide and save their optimal and permanent productivity, but
without a damage to integrity of those ecosystems or kinds with that they coexist (principle 4).

A fifth group sets priorities in the use of natural resources. It is envisaged (principle 10) the world charter
of nature, that natural resources must be not dissipated, and used mildly. Principles 3 and 5 Stockholm
declaration sanctified to according to the guard of replenishable and irreparable resources. The first must be
saved mainly by maintenance of natural ability of nature to their reproduction. Unrenewable resources must
be developed so that their protecting was provided from exhaustion in the future and that benefits from their
development in international spaces got all humanity.

A sixth group is made by the principles orientated on prevention of contamination of environment and
other noci-influences on nature. In Charter through this question the following is writtenin: it is necessary to
restrain from every upcast of contaminents in the natural systems, if such upcast is inevitable, then these
contaminents must be rendered by harmless in those places, where they are produced, with the use of the
most perfect facilities present at disposal of producers, and also the special precautionary measures must be
accepted on purpose to shut out the upcast of radioactive and toxic wastes (principle 12).

Seventh, most vast group of principles of guard of environment, close and effective international
cooperation supposes in this area. The states cooperate in a spirit global partnership for maintenance, defence
and renewal of the healthy state and integrity of ecosystem of Earth. Because of the different role in
worsening of the state of global environment of the state bear the general, but different responsibility. The
developed countries acknowledge responsibility that they carry, in the context of international efforts on
providing of steady development taking into account stress that is created by their societies for a global
environment, technologies and financial resources that they possess.

An eighth group characterizes principles, providing a right on information. In accordance with principle
10 Declarations of Rio de Janeiro ecological questions decide the most effective character with participation
of all interested citizens. At national level everybody must have a corresponding access to information
touching an environment, and possibility to participate in the processes of making decision. Effective
possibility of the use of judicial and administrative procedures must be provided, including compensation and
provisional remedies.

The ninth group of principles sets the obligations of guard of environment in the cases of the armed
conflicts. War inevitably renders the destructive affecting process of steady development. Therefore the
states must respect an international law, providing defence of environment during the armed conflicts, and if
necessary must cooperate on business of his further development. The world, development and guard of
environment of interdependent, is indivisible. The states must settle the all ecological cmopsr a peaceful way
and proper facilities in accordance with UN Charter.

3. "RIO+20": PROBLEMS REMAIN

"Lucrum unius est alterius damnum (Lat.). — Income one is a loss for other”. Results of holding conference
the UNO on steady development of "Rio+20" (2012) allow to see the state of civilization in 20 (2020). World
leaders are jointly with the representatives of private sector, ungovernmental organizations and other groups,
by joint efforts prepared conception of further development of civilization. Among primary objectives:
reduction of poverty, assistance to development of social justice, providing of the proper measures on the
guard of environment taking into account the forward rates of height of quantity of population of planet.

Actual are two main themes: creation of "green economy" for the achievement of steady development and
conclusion of people from poverty; improvement of international co-ordination of steady development. Ways
are certain to the steady future is the future with the large number of workplaces, more clean energy, greater
safety and deserving standard of living for all. The conference of the UNO confirmed a resulting document
the "Future that we want".



In opinion of the Secretary General of the UNO Pan Gui Mun, "Rio+20" became one of the most essential
global meetings on steady development of our time". If we want to leave the suitable for life world to our
children and grandchildren, it is necessary to work out now the problems of general poverty and degradation
of environment. A situation in is the world folded as follows: 7 milliards of persons live on a planet, and
there will be 9 milliards to 2050; the every fifth (1,4 milliard) lives on 1,25 dollar of the USA in a day or less
than; 1,5 milliard of persons is not had access to electricity; 2,5 milliard of persons is not had rest room;
almost a | milliard man starves every day; continue raise volumes of extrass of greenhouse gases; more than
1/3 known types of animal kingdom will be under threat of disappearance, if it will not be succeeded to stop
the process of change of climate.

Among the real actions by the result of "Rio+20" more than 700 voluntarily obligations, that undertook
business, universities and public organizations, became. Only 13 largest projects are estimated in $ 513
milliards $ 50 milliards pledged to give businessmen and investors on financing of initiative "Steady energy
for all". Initiative was supported by about 100 companies and organizations. The program sets the problem to
2030 on 40% to bring down intensity of world energy consumption, to 30% to increase the stake of
proceeded in energy sources, and similarly to provide universal access to the modern power resources. To
date every fifth habitant of planet still does not have an access to the modern energy sources. 3 milliards of
persons use wood and coal for preparation of food and heating of dwelling. In the project of resulting
document of “Rio+20” a paragraph "of power engineering Specialist” is essentially the summary of aims and
tasks of Global power-ecological strategy. Program of partnership the mechanism of realization of strategy is
counted on a period 2100 to.

A world bank, Asian bank of development, European bank of reconstruction and development and 5
banks, promised during 10 to distinguish to the $175 milliard on creation of transport systems in developing
countries. It must result in reduction of extrass of greenhouse gases. An overload, contamination of air, road
traffic accidents, the change of climate can cost 5-10% from GDP in a year. In addition, this project must
facilitate life of the municipal poor, including a 1 milliard of people that will move to live in cities in the
nearest 20. Investments will be directed to Asia, Latin America and Africa, where swift urbanization is in the
nearest years expected.

More than 80 countries, international organizations and companies supported global partnership for
oceans. Due to it on the program on the rescue of world oceans the World bank intends to attract $1,5
milliards the Main tasks of the initiative" of Zero Hunger Challenge", sent to the decision of food problems:
to provide 100-percent access to adequate food the whole year round, to increase the productivity of shallow
farms and minimize food wastes. For example, Great Britain pledged to distinguish an about $ 234 million
help to the small farmers for the increase of their productivity.

To "the pluses" of final agreement of "Rio+20" experts take next results: it is shown, as a green economy
can be used as an instrument for the achievement of steady development; the new indicators of steady
development, that would complement GDP, are worked out; strategies of steady development of financial
sphere are worked out; bases are accepted for a steady consumption and production. Among main "minuses"
of “Rio+20”: countries did not succeed to make decision on defence of biological variety in international
waters. Attempts to liquidate subsidies on a fossil fuel made off without results. It would give an opportunity
to develop an economy and shorten the extrass of CO2. The question of sponsorship of developing countries
remained also unsolved for charges in transition on "the green" way of development [4]..

4. EU: CREATION OF ECONOMY, BASED ON THE EXPEDIENT USE
OF RESOURCES, ECOLOGY AND COMPETITION

"Clara pacta claros faciunt amicos (Lat.). — Clear agreements create kind friends". It is known that in
strategy "Europe -2020" three basic factors of strengthening of economy EU are set: 1) reasonable height:
the development of economy, based on knowledge and innovations; 2) strong growth: creation of the
economy, based on the expedient use of resources, ecology and competition; 3) all-embracing height:
promoting to the increase of level of employment of population, achievement of social and territorial consent.

We will be stopped for the analysis of experience of the European countries in relation to forming and
realization of ecological politics, since her basic principles. Thus, main principles of ecological politics of
EU are: principle of subsidiarity; principle of preventive actions; principle of carefulness; principle of



damage to the person to the environment; principle of ecological oriented; principle a "pollutant pays";
principle of integration of ecological politics in development and realization all other the politician.

Inculcated EU a number of instruments of guard of environment: LIFE is a financial instrument of
ecological defence; agreements are about the guard of environment; ecological duties and taxes; program of
support of guard of environment; integrated productive politics (Integrated of product policy); European
Agency is on questions an environment; to the ecolabeling products; system of ecological management and
ecological audit (EMAS); an estimation of influence is on the environment of certain state and private
projects; estimation of ecological consequences of introduction of plans and programs; ecological
verifications; European register of extrass and transference of contaminents (PRTR).

Approaching to the ecological norms of EU folds one of main problems for countries that cooperate with
the European concord. At a considerable difference in requirements and norms there can be a necessity of
bringing in of considerable investments for bringing a natural environment over to the standards of EU. On
the estimations of Commission, countries-candidates must spend 2-3% GDPS annually during a few years for
the complete input of "acquis" in relation to ecological requirements. This index hesitates from 2% for Czech
Republic to 11% for Bulgaria. Sourcings include the loans of international financial institutions, bilateral
underbacks and credits, loans of commercial banks, direct foreign investments, and receivabless from
payment at a consumption, withholdings and taxes.

On the modern stage of EU perfects the legal base of guard of environment. So, updating acts in relation
to monitoring of environment, ecological certification, realizations of estimation of affecting environment,
mechanism of financing of ecological measures and other were exposed to the attempts of kogupukaunu of
numerous norms are Simultaneously undertaken in area of ecological standardization.

By a leader among countries EU in area of guard of environment Germany is considered. The legal
adjusting in area of and the use of natural resources guard of environment is here concentrated at the level of
federal earth and local authorities. The sphere of plenary powers of federal organs in area of guard of
environment and adjusting of the use of natural resources is limited to development and realization of federal
ecological politics; normatively-legal adjusting; including work co-ordination of nature protection activity,
ecological monitoring, international cooperation, with EU; adjusting of production and use of all types of
radionuclidess and nuclear-power.

In the field of defence of climate of ecological politics in Germany envisages the effective production of
energy; her rational use; increase of the use of proceeded in energy sources. Defence of climate, economy
growing, competitiveness of the German economy and providing of employment, is examined as links of one
chain. Germany is the active supporter of Kyoto protocol. To shorten the extrass of carbon dioxide to 2012
on 21 % (as compared to a level 1990 year) were met engagements already in 2001 on 85%. From 2000 in
Germany the use of petrol was fully forbidden with leaden additives; advantages give oneself up to the fuel
not sulphur-bearing. The system of sorting of domestic wastes is widely widespread.

Corresponding containers ("white glass", "dark glass", "paper, cardboard", "remaining garbage") not only
are set in public places, autostations, public institutions, entertaining complexes, but also actively inculcated
by Germans in own dwellings apartments. About the scales of nature protection activity it is possible to judge
and in fact of presence in BRD more than 6000 landscape reserves and announcements by natural reserves
more than 5000 districts.

In France plenty of legislative acts operate in area of providing of ecological safety and guard of
environment.The concept of ecological terrorism is 1994 prescribed in the Criminal code of France. France
became one of the first countries, applying the system of payments for flows or extrass. From 1992 at the
national command of gendarmery the special department operates for co-ordination of actions in area of
guard of environment. Among all subdivisions of gendarmery a memorandum is widespread about nature and
environment.

In Norway of one time per two years a government gives to parliament lectures about the state of
environment in a country and about the conducted ecological politics. The special role in realization of
9KOTONIMTHKH is taken to the city governments of power. Legislation on the guard of natural environment is
sent directly to the source of upcasts, and volumes are regulated through permission on upcasts. In Norway
industry bears responsibility for observance of norms on the guard of environment. The state checking
system is based on inspecting and system audit. The Norwegian government ecological fund carries the ball,
supporting clean technologies ecologically [5].
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5. ECONOMIC INSTRUMENTS OF ECOLOGICAL POLITICS OF
POLAND

"Firmissima of est inter paresamicitia (Lat.). — Most lasting friendship — between even”. A necessity of co-
operation of Ukraine and EU for industry of ecological politics is irrefutable. Speech goes not only about the
prospects of integration but also taking into account the necessity of environmental preservation on the
European continent. By the example of the effective use of economic instruments at realization of ecological
politics there can be Poland that is the strategic partner of Ukraine. It is important to take advantage of
experience of the nearby state. By explanation there is successful embodiment of instruments of ecological
politics of Poland, and also likeness of natural and social terms of both countries it.

The component staples of economic mechanism of management ecology in Poland are: it is paying for the
special use of natural resources; it is paying for contamination of natural environment and other types of
harmful influence on an environment; it is the system of financing and crediting of nature protection
measures (state and local budgets, nature protection funds, banks, money of enterprises, foreign receivabless
and investments and others like that); it is an ecologization of the tax and price systems; it is support of
becoming and development of ecological industry. Poland adheres to basic priority of ecological politics of
countries of EU — non-admission of contamination of natural environment by an ecological foresight and
reasonableness. This approach to applications of the so-called "best accessible technologies" (BAT) is
incarnated. Applications of the newest methods of production give possibility to guarantee as possible higher
ecological safety up-to-date scientific and technical knowledge. BAT was entered in 1984 by a directive
84/360 ECC for a fight against industrial contaminations of atmospheric air.

To the market regulators in Poland belong natural resources: ecological tax, tax deductions and subsidies,
favourable loans, payments for contamination of environment, reform of pricing. Poland widely uses the
differentiated taxation depending on "ecological favourableness" of products. In this case conception of
taxation is developed with such calculation, that separate enterprises a production of that is ecologically safe
did not end up in unprofitable position comparatively with competitors as a result of price increase on
products. A main task in a management natural resources stimulation of more active application of modern
scientific and technical achievements is. The losses of budgetary facilities as a result of introduction of tax
deductions and subsidies compensate receivabless from taxation of enterprises that use ecologically
dangerous technology or make harmful products ecologically.

By the important condition of maintenance of nature protection investments on acquisition of the capital
blessing producers are favourable loans. In the list of favourable loans deserve attention of such methods, as
interest-free or with the subsidizings percents of loan. To them set off the different types of favourable credit
for sponsorship of subjects of menage, that enter economy and nature protection technologies. As experience
of Poland certifies, it is possible to attain positive results in reduction of contamination of environment it is
possible to attain also due to differentiation of prices on ecologically muddy and environmentally clean
products.

It is possible to consider the perspective stimulus of nature protection activity and market realization of
right on contamination. This mechanism is part of plan of encouragement of business to nonwaste
technologies and use of the high-efficiency cleansing systems. She is base on difference between the actual
and ecologically possible level of contamination. If the actual level of contamination below from certain
ecologically possible, a subject takes title on contamination of environment as a certificate that can be sold to
other.

Economic instruments, that is sent to the use of financial leverages and advantages that arise out of
alternative economic behavior, confess the major group of instruments of ecological politics. To such
instruments belong: payments (payments are for emission; payments that is given on products; payments are
for the use of infrastructure of guard of environment; concession payments; administrative payments);
deposit and mortgage systems; ecological market (sale of rights for emission; use of market mechanisms;
insurance market creation is from an ecological risk) creation; instruments that help implementation of right
(approvals are for exceeding of norms; caution money that provides implementation of norms; tax mark-up);
grants, tax deductions; priority loans and credits.

Ecological payments in Poland are carried out by all subjects of menage and only for activity that meets
operating legislative standards. Especially expedient is an ecological tax in the size of caused to the
environment and natural resources of ecological harm that is set by ecological standards. The system of
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ecological standards is here built so that contains maximum limitations in relation to the use of natural
resources, application of technological processes, and also parameters of the prepared products, exceeding of
that results in economic, ecological, social harm. Id est, ecological standards, except the direct setting, must
perform the duty of mechanisms of ecological politics. By means of such mechanisms divide ecological taxes
and economic approvals for the inefficient use natural resources. In Poland the sum of fine for the extrass of
contaminents in air in 10 times exceeds the sum of paying for the rationed contamination. The threat of
possible large fine for ecological violation considerably strengthens his function as a preventive economic
regulator of using natural resources [6].

Thus, the effective system of economic instruments of ecological politics was formed in Poland. She
became reliable foundation of the rational use by natural resources. The economic instruments of ecological
politics provide transformation of external negative ecological effects in the internal ecological charges of
economy and reverse stimulation of external positive ecological effects.

6. PROBLEMS OF ECOLOGIZATION OF NATIONAL ECONOMY ARE
IN UKRAINE

“Dicere non est facere (Lat.). — Talk does not mean to do”. Intensifying and deepening of ecological
problems, degradation of potential of environment and natural resources is in Ukraine, proceeds, not having
regard to the considerable slump of industrial production in 24 last the (1991-2015). Maintenance of mainly
raw material character of economy, raw resource-material orientation of production, absence of positive
changes toward reduction of energyexploiting and ecologically dirty industries, considerable physical and
moral wear of the fixed assets of production need the special attention to the ecological factor in realization
of national economic politics [7].

102 positions of Ukraine do not give to optimism among 132 countries of the world (2012) in the
international rating of ecological achievements. Expected this rating by the specialists of the University of
Texas at El Paso (USA) on 25 indexes. This totality of indexes characterize effectiveness of public policy in
relation to maintenance of the ecological systems. Ecologically clean it is considered in Ukraine only 6% her
territories. Annually more than 6 million T of contaminents gets in an atmosphere. About 62% from them is
on the stationary sources of contamination of industrial enterprises. Closeness of extrass from the stationary
sources of contamination on the average in a calculation on 1 apt. the kilometre of territory of Ukraine makes
6,8 tons of hazardous substances, and on one person — 90,1 kg.

Realization of complication of situation in a ekonororiusiii sphere in Ukraine definitely accompanied by
activation of activity of the state in an ecological sphere. In particular, the special organs from conservancy
and formed normative-legal base are created in the structure of state administration. An aim and principles of
national ecological politics are formed. Certain strategic goals and corresponding tasks are from conservancy.
They are represented in Strategy of public ecological policy of Ukraine on a period 2020 to.

By the basic tasks of national ecological politics of Ukraine certainly: it is creation of the systems of
ecological management and preparation of the government having a special purpose programs of guard of
natural environment for separate industries of national economy, that envisage the technical retooling of
productive complex as a result of realization of innovative projects, introduction of zero-emission and
environmentally sound technological processes; it is optimization of structure power to the sector of national
economy as a result of increase of volume of the use of power sources with the low level of extrass of
dioxide of carbon 2015 to on 10% and 2020 to on 20%; it is an increase of volume of the use of refurbishable
and unconventional energy sources 2015 to on 5% and 2020 to on 10% base level; it is reduction to the
volume of extrass of in general use contaminents by stationary sources 2015 to on 10% and 2020 to on 25%
base level, and also by movable sources as a result of establishment of norms of content of contaminents in
exhaust gases 2015 to in accordance with the standards of Euro-4, 2020 to — Euro-5; it is realization of
mechanism of Kyoto protocol to Scope convention of the UNO about the change of climate, in particular
projects of general introduction, projects of having a special purpose ecological (green) investments; it is
creation 2015 to ecologically and economically reasonable system of payments for the special use and
collection for contamination of water resources taking into account the mechanism of stimulation of
enterprises to the rational use of water; it is establishment 2020 to ecologically and economically reasonable
tariffs on services in a water-supply; it is a decline 2020 to on a 15% level of contamination of waters by
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contaminents (first of all, there is a biological necessity of oxygen, chemical necessity of oxygen, connection
of nitrogen and phosphorus) as a result of reconstruction of existing and building of new municipal sewage
treatment plants; it is an input 2020 to of water control on pool principle; it is an improvement and
introduction 2015 to of technological processes of preparation of drinking-water and cleaning of effluents,
and also providing of control after the state of the centralized water and overflow-pipe systems for reduction
of losses of water and improvement of her quality and other [8].

Forming of ecological responsibility business of environment in Ukraine needs the change of world view
and valued reference-points with the use of economic, legal, informative tool, in particular: to strengthen a
force social-and-ecological constituent of business responsibility by the increase of penalty approvals. The
size of fines for violation of norms of legislation must answer economic losses from violation of environment
and to exceed the cost of measures of caution; for a deloading on the state budget and increase of ecological
responsibility of users of natural resources it is necessary improvement and conditioning for embodiment of
the system of ecological insurance; actively to bring over to the ecological projects small and midsize
businesses by state and public support of companies, that carry on ecological business (monitoring, audit,
ecological informing, inlightening and education), rehabilitation of environment, building of sewage
treatment plants, by utilization of wastes and others like that.

Id est, from one side it follows to interest a business-environment in realization of nature protection
measures, and from other — to set more hard responsibility for ecological violations. Use of regulators a
stimulant the ecologization of production, passing to front-rank technologies need corresponding changes tax
and budgetary law

7. CONCLUSION

"Bene vertat quod agis! (Lat.) — Let it will be good that you do! (Successes with work!)". By the primary
objective of management natural resources is establishment of harmony between development of humanity
and favourable state of environment. The achievement of this aim in a theoretical aspect requires an answer
for next questions: as far as changes the internalss of environment, what be going on under influence of
development of humanity, threaten to physical existence of humanity; whether people are capable to prevent
the offensive of ecological crisis; what must be undertaken, to decide the problem of guard of environment,
guarantee a human right on a favourable environment?

Passing to the fundamentally new fundamentally new model of development of society means the clear
understanding of ecological problems and conviction in the personal responsibility each for the state and
future of biosphere and humanity and needs the acceptance of urgent measures in relation to forming of
ecological consciousness and culture. The marked questions in many countries of the world (Germany,
France, Norway, Finland, Poland, Serbia, Slovenia, Macedonia, Ukraine and other) are the article of attention
of political elites within the framework of the UNO, and from adjusting of safety in different spheres
confessed public organs by the effective instrument of decision of ecological problems.

Foreground jobs on the nearest prospect are realization of positions of Conception of sustainable
development (“Rio+20”) with the aim of providing of dynamic socio-economic increase, maintenance of
quality of environment and rational use of naturally-resource potential; satisfaction of necessities of modern
and future generations is through the construction of the high-efficiency socially directed economic system,
able to provide the effective use of labour resources, stimulation of scientific and technical progress, rational
use and recreation of natural resources.
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REZIME

Racunovodstvo zastite zivotne sredine obezbeduje okvir za organizovanje podataka o Zivotnoj sredini, tako da ekonomski
podaci mogu biti povezani. Izmedu ostalog, moZze da pomogne nosiocima politickih odluka da: bolje upravljaju
resursima, procene razliCite vrste pritisaka na zivotnu sredinu, identifikuju implikacije razli¢itih propisa, poreza i
obrazaca potro$nje na odrzivost Zivotne sredine i identifikuje putanje do odrzivog razvoja. Racunovodstvo Zivotne
sredine je priznato od strane globalne zajednice kao znacajan instrument za pracenje, merenje, analiziranje i klimatske
promene.

U velikom broju slu€ajeva politicari ostaju uskraceni za informacije potrebne za razumevanje potencijalnog uticaja na
odluke za zastitu Zivotne sredine i moguce ekonomske implikacije. Sa druge strane, bogatstvo ekonomskih informacija se
srece u sferi proizvodnje i prihoda, §to politi¢ari koriste da razumeju trenutna ekonomska kretanja.

Svrha ovog skromnog rada je da pospesi napore ka utemeljenju i uspostavljanju raunovodstva zastite Zivotne
sredine, od ¢ega ¢e koristi, bar po naSem uverenju biti viSestruke.

KLJUCNE RECI

raCunovodstvo,zivotna sredina, rauni, zastita

ABSTRACT

Accounting for environmental protection provides a framework for the organization of environmental data, so that
economic data can be linked. Among other things, can help holders of political decision-makers to: better manage
resources, estimates of different types of pressures on the environment, identify the implications of different regulations,
taxes and consumption patterns to environmental sustainability and identify paths to sustainable development.

Accounting for the environment has been recognized by the global community as an important instrument for
monitoring, measuring,analyzing, and climate change. In many cases, politicians remain deprived of the information
necessary to understand the potential impact of the decision for the protection of the environment and the possible
economic implications. On the other hand, the wealth of economic information encountered in the sphere of production
and income, as politicians try to understand the current economic trends.

The purpose of this modest work is to accelerate efforts towards establishing and establishing accounting of
environmental protection, from which it will benefit, at least in our view be multiple.

KEYWORDS

accounting, environment, invoices, protection
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1. UVOD

Evropska unija (EU) je tretiraju¢i probleme zastite Zivotne sredine u okviru komunitarnog prava usvojila niz
propisa ali i donela odredeni broj smernica kako za drzave ¢lanice tako i za drzave koje se nalaze u procesu
pridruzivanja. Medutim, pored takvog normativnog okvira, naro¢ito u drzavama koje apliciraju za ¢lanstvo u
EU, retko gde su uradene sustinske provere sredstava i obaveza koje se tiu zastite Zivotne sredine. Nedostaje
izvr§ena revizija usaglasenosti sa zakonima, sporazumima i konvencijama, najzad, nedostaje pogled na
objektivnost i istinitost finansijskih izvesStaja, barem u delu koji se odnosi na sredstva i obaveze za zivotnu
sredinu.

Da bi se uspostavila kontrola pravilnosti i svrsishodnosti upotrebe sredstava namenjenih za zastitu Zivotne
sredine nedostaje institucija raCunovodstva zastite Zivotne sredine (ekoloSkog ili zelenog revizora).
Postojanje ovakve institucije je i sa stanoviSta pomoc¢i i podrske nosilaca politickih odluka da bi se u vrienju
drzavnih funkcija pravilno odredili prema sektoru zastite zivotne sredine. Racunovodstvo zastite Zivotne
sredine mora da kontroli$e tro$enje sredstava za zastitu i o€uvanje zivotne sredine, kao i usaglasenost zakona
sa standardima zastite Zivotne sredine i njihov uticaj na finansijske izvestaje i operacionalizaciju troskovno-
dohodovnih analiza. Drugim recima, pojavila se sustinska potreba za uvodenjem nove discipline u okviru
drzavne revizije, takozvana revizija o€uvanja Zivotne sredine da bi se prevashodno obezbedila kontrola
tro$enja sredstava namenjenih ekologiji. U okviru ove discipline racunovodstvo zastite Zivotne sredine treba
da odgovori na pitanja da li novac namenjen ekologije ne otiCe na druge namene odnosno da nema
zloupotreba i monopola u njegovom kori$¢enju. No, da bi se krenulo sa utemeljenjem ra¢unovodstva zastite
zivotne sredine nije zgoreg obraditi neka osnovna pitanja vezana za isto. U prvom redu sam pojam
racunovodstva zastite Zivotne sredine, tipove racuna kao i prednosti koje ovo ra¢unovodstvo nosi sa sobom.

2. POJAM RACUNOVODSTVA ZASTITE ZIVOTNE SREDINE -SAIS

Racunovodstvo zastite zivotne sredine obezbeduje okvir za organizovanje informacija o statusu, upotrebi i
vrednosti prirodnog bogatstava i imovine zivotne sredine, ukljucujudi i ribarstvo, izmedu ostalih - kao i
troskove na zastitu Zivotne sredine i resursa menadzmenta. Najnovija kategorizacija racuna Zivotne sredine
po Medunarodnoj zajednici ukljucuje Cetiri vrste raCuna - racune prirodnih resursa i sredstava, racune
zagadenja 1 fizickog toka materijala, monetarne i hibridne racune i racune ekoloski prilagodenih
makroekonomskih agregata. Vazno je da racunovodstvo zastite zivotne sredine obezbedi nacin za
povezivanje podataka Zivotne sredine sa ekonomskim podacima koji se nalaze u zemlji SNA.'

Na primer, u $emi 1, ilustrovano je koje su informacije sadrzane u zemlji u pogledu zastite Zivotne sredine
u racunima: upotrebe prirodnih resursa, Zivotnih troskova, a emisije tokova su komponente ekonomske
aktivnosti proizvodnje i potro$nje u zemlji i svetu u celini.

Treba napomenuti da ,,Prekograni¢na transferi®, mogu da ukljuce,na primer,emisije gasova staklene baste
koji se proizvode u zemlji, ali zagaduju vazduh susednih zemalja.

Godine 1992., Ujedinjene nacije (UN), odrzale su Konferenciju o zivotnoj sredini i razvoju, u Rio de
Zaneiru sa temom odrzivog razvojua. Tom prilikom usvojen je akcioni plan uz u¢esée vise od 178 vlada u o
ispunjavanjem osnovnih potreba, poboljSanja standarda za sve, bolje zaSticenih i uspes$nijih ekosistema i
sigurnijom i prosperitetnijom budué¢no$céu. U tom cilju, preporu¢uno je izmedu ostalog da drzave primene
racunovodstvo zastite Zivotne sredine. Preporuka koja je zasnovana na konferenciji je bolje merenje klju¢ne
uloge Zivotne sredine, kao i izvor prirodnog kapitala i skladiste za nus - proizvode koji se generi$u tokom
ljudske aktivnosti. To je vazan prvi korak ka integraciji odrzivog razvoja u ekonomskom upravljanju.

' U tom smislu, racuni zastite Zivotne razlikuju se od indikatora zastite Zivotne sredine, koji moze da pruzi
informaciju o uslovima i trendovima iz prirodnog sveta, ali mozda nije nuzno da mora biti usaglasen na takav
nacin da se direktno poveze sa ekonomskim podacima zemlje. Prema programu UN zastite Zivotne sredine,
oba indikatora Zivotne sredine I racuni zastite Zivotne sredine mogu biti korisni za izvestavanje zemalja.
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FIZICKI ULAZI DOMACE EKONOMSKE AKTIVNOSTI FIZICKI IZLAZ

Ekoloske takse
Prirodni resursi A
ukljucujuci Emisija
korlslc._evr?e > vazduha, vode i
zemljista g
- - otpada
Proizvodnja P
ukljucujudi
troSkove zaStite > Potro3nja
zivotne sredine
A
A 4
Prekograni¢ni
transferi
A 4
Uvoz Izvoz
Tabela 1

Izvor: Prilagodeno iz podataka koje u Velikoj Britaniji koristi Kancelarija za nacionalnu statistiku.

Racun zivotne sredine moze da podrzi politiku sa ekoloSkim pokazateljima i deskriptivnom statistikom za
pracenje okruzenja kako bi se doprinelo privredi i ekonomiji koje uti¢u na zivotnu sredinu. Pored toga,
racunovodstvo zastite Zivotne sredine potencijalno moze da posluzi kao alat za strateSko planiranje i politicke
analize odnosno da identifikuje implikacije razli¢itih propisa, poreza i obrazaca potro$nje na odrzivost
zivotne sredine i puteve za odrzivi razvoj specificnih ekonomskih aktivnosti. Na primer, sveobuhvatne
informacije o fondu ribe i do koje mere se odredene zalihe ribe tro§e mogu pomoc¢i menadzerima ribarstva da
bolje identifikuju odgovarajuce granice i obezbede bolju politiku.

3. TIPOVI RACUNA ZIVOTNE SREDINE

Cetiri vrste racuna zadtite Zivotne sredine predstavljaju najnoviju kategorizaciju ra¢una Zivotne sredine od
strane medunarodne zajednice. To su: raéune prirodnih resursa i sredstava, racune zagadenja i fizickog toka
materijala, monetarne i hibridne radune i radune ekoloski prilagodenih makroekonomskih agregata.”

2 Edwards, Alex and Connell, N.A.D. Expert Systems in Accounting, 1989., London.
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1. Racuni prirodnih resursa i sredstava se fokusiraju pre svega na zalihe. Ovi racuni sadrZze podatke o:
otvaranju akcija, zatvaranju akcija i promenama u zalihama. Razlikuju se dve vrste promena na zalihama:
= promene zbog ekonomskih aktivnosti (npr., rudarstva minerala, i sl.),
= promene usled prirodnih procesa (na primer, radanja i umiranja drveca u Sumi).
a) Fizicka sredstva raCuna prate iznos fizickih resursa. Ovi izvestaji daju pokazatelje ekoloske
odrzivosti i mogu se koristiti kako bi pokazali efekte politike na resurse zaliha. Dakle, oni mogu da
pomognu menadzerima da resursi budu efikasniji. Primer racuna fizicke imovine je zemlja koja
prati konverziju poljoprivrednog zemljista u gradskim naseljima.
b) Monetarna sredstva ra¢una uspostavljaju monetarnu vrednost za ukupno nacionalno bogatstvo
resursa. Ovi racuni se mogu koristi u sprezi sa nacionalnim ekonomskim ra¢unima koji utvrduju
ukupno bogatstvo, raznolikost sredstava zemlje, kako se deli vlasni$tvo nad imovinom, i kako su
ugrozena sredstva fluktuacije cena - koja su posebno vazna u ekonomijama koje zavise u velikoj
meri od neobradene robe.

Tabela 2
ULjE 1985 1990 1995 2000 | 2001 2002 | 2003 2004 2005 2006 2007
Otvaranje
zaliha 146,20 | 1947 | 26,21 | 46,96 | 53,61 | 51,81 | 50,8 53,0 78,5 100,1 120,9
7 5 5 4 1 2 33 45 36 92 21
Vadenje -1,112 | -3,780 | - -6,578 | - - - - - -
-9,717 6,878 6,326 | 6,166 8,260 10,034 | 10,982 | 16,674
Revalorizacija
zbog 3.847 0,580 | 1,698 | 2,735 | 2,557 | 2,333 | 2,524 3,657 4,924 5,610 8,784
vremenskog
prolaza
Druge promene -1,577 1,467
zapremine 1,174 0,332 - 5,051 3,238 6,103 2,134 8,922 2,190
0,295
Promene u - - - - -
vadenju 0,176 0 0,276 | 1,142 | -0,961 | 0 1,291 2,253 3,459 3,685 0
Promene u - -6,458 -3,584
zakupu 58,596 15,26 | 11,66 | 0,611 2,283 24918 | 26,329 | 18,282 | 59,183
7 0
Odrzavanje
dobitka 8.389 1,486 | 0,690 | 0,567 | 1,105 | 1,597 | 1,574 1,326 1,762 2,581 3,487
Zatvaranje
zaliha 91,480 | 14,30 | 38,78 | 53,61 | 51,81 | 50,88 | 53,04 78,536 | 100,19 | 120,92 | 177,89
3 9 1 2 3 5 2 1 1
GAS 1985 | 1990 1995 2000 2001 2002 2003 2004 2005 2006 2007
Otvaranje -
zaliha 927 | 8,207 15,374 | 30495 | 43,011 | 50,451 | 46,567 | 44,251 | 50,755 | 64,404 | 69,441
Vadenje -1,477 | -4,222 | -5,048 | -5,091 | -4980 | -5,632 | -7,622 | -7.304 | -7,019
-30 0,340
Revalorizacija -
zbog 22 0,236 0,977 2,143 2,513 2,466 2,164 2,510 3,499 3,153 3,341
vremenskog
prolaza
Druge promene - -2,501 -4,022
zapremine 6 0,284 0,003 0,256 0,359 1,423 1,025 5,744 0,687
Promene u -0,062 - - - -1,072 | -1,941 | -1,256 | -1,972
vadenju 29 0,942 1,335 | 0,552 0,355 0,037
Promene u - -2,326
zakupu 450 | 2,985 7,701 | 12,636 | 9,282 0,042 8,567 | 23,596 | 2,015 1,860
Odrzavanje -
dobitka 53 0,626 0,405 0,368 0,886 1,555 1,440 1,106 1,139 1,685 2,002
Zatvaranje -
zaliha 557 | 6,090 | 23,925 | 43,011 | 50,451 | 46,567 | 44,251 | 50,755 | 65,404 | 69,441 | 68,340

Izvor: Kancelarija za nacionalnu statistiku Velike Britanije.



Tabela 2 je prikaz novéanih sredstava Ujeinjenog Kraljevstva Velike Britanije, odnosno racuna za naftu i
gas. Ovi racuni pokazuju nov€ane vrednosti imovine na pocetku godine, vrednost promena u zalihama
sredstava i kona¢nu novcanu vrednost. Vrednost nadoknadive nafte u Velikoj Britaniji i rezervi gasa,
uglavnom zavisi od procenjene preostale koli¢ine, stope ekstrakcije, a pretpostavlja se buduca cena po
jedinici nafte ili gasa. Buduci da stvarne trzi$ne vrednosti za transakcije nisu §iroko dostupne, ove vrednosti
su procenjene pomoc¢u metode neto sadasnje vrednosti.

2. Zagadenje i fizicki tok racuna materijala, ima za cilj da obezbedi informacije na nivou industrije o koli¢ini
resursa - energije, vode, i materijala, koji se koriste u ekonomskim aktivnostima, kao i koli¢ine ostatka ° -
¢vrstog otpada, emisije u vazduhu i otpadnih voda generisanih od strane ovih aktivnosti. Pored toga, ovi
racuni €esto ukljucuju podatke o zagadenju i materijalnim tokovima u odnosu na druge zemlje, kao $to su
grani¢na zagadenja i izvoz robe. Ovi raéuni mogu da imaju vise oblika, ali uglavnom su organizovani da
pokazu poreklo (napajanje) i destinacije (upotrebu) materijala i zagadenja. Detaljnije racuni pokazuju kako se
ulazi transformi$u u druge proizvode, zagadenja i otpatke, i oni daju informacije na neto akumulaciju
materijala, bilo privredi ili Zivotnoj sredini (tj., razlika izmedu ukupnog ulaza i ukupnog rezultata za svaku
aktivnost).

Primeri zagadenja i fizickog toka rauna materijala su racuni vremenskih serija za emisije ugljen -
dioksida i energije. To su racuni specijalno za pracenje trendova emisija ugljen - dioksida i energije tokom
vremena.

Fizi¢ki tok rac¢una se Siroko koristi za analizu politike. Na primer, oni su kori§¢eni za procenu uticaja
ekoloskih taksi i projektovanje ekonomske politike sa ciljem smanjenja zagadenja emisija izduvnih gasova.
Evropska unija (EU) je koristila intenzivno tok rac¢una za dva prioriteta: emisiju gasova staklene baste i kisele
kise. Podaci iz toka racuna se koriste da identifikuju izvore Zivotne sredine degradacije i procene alternative
za njihovo ublazavanje. Ovi nalozi se takode mogu koristiti za proizvodnju ekoloskih indikatora koji
pokazuju da li su nacionalni ciljevi, kao $to su odredeni nivoi emisije gasova staklene baste postignuti.

Tabela 3 je prikaz iz fizickog toka Svedske naloga za ugljen - dioksid. Ovaj radun daje broj tona ugljen-
dioksida emitovanog svake godine, od 1993. do 2004., od strane mnogih sektora iz §vedske privrede (iako je
samo pet prikazano ovde). Ova slika prikazuje, na primer, dok se ugljen - dioksid od poljoprivredne
delatnosti kre¢e od 1993. i 2004., emisija ugljen - dioksida iz Sumarstva ima tendenciju da se poveca prili¢no
stalno u istom vremenskom periodu.

Tabela 3

Ekonomska | 1993 1994 1995 1996 1997 1998 1999 | 2000 2001 2002 2003 2004
aktivnost

Poljoprivre

da 1,686 | 1,806 | 1,753 | 1,736 | 1,762 | 1,814 | 1,736 | 1,664 | 1,677 | 1,705 | 1,779 | 1,823
Sumarstvo 0,446 | 0,474 | 0,454 | 0,452 | 0,469 | 0,493 | 0,513 | 0,538 | 0,599 | 0,655 | 0,694 | 0,722
Ribolov 0,333 | 0,344 | 0,329 | 0,315 | 0,317 | 0,316 | 0,298 | 0,301 | 0,287 | 0,287 | 0,285 | 0,293
Rudarstvo

energetskih 0,008 | 0,009 | 0,014 | 0,015 | 0,011 | 0,008 | 0,008 | 0,010 | 0,008 | 0,011 | 0,005 | 0,006
izvora

Rudarstvo
ne- 0,565 | 0,564 | 0,604 | 0,596 | 0,637 | 0,546 | 0,497 | 0,534 | 0,594 | 0,516 | 0,467 | 0,475
energetskih
izvora

Ukupne
emisije za | 3,038 | 3,197 | 3,154 | 3,114 | 3,196 | 3,177 | 3,052 | 3,047 | 3,165 | 3,174 | 3,230 | 3,319
aktivnosti

Ukupna
emisija svih | 59,94 | 63,37 | 61,89 | 65,84 | 61,88 | 63,11 | 60,35 | 59,80 | 59,70 | 59,49 | 62,09 | 62,94
ekon. 2 6 3 0 7 3 3 3 8 7 2 1
aktivn.

Izvor: Statistika Svedske, U tabeli je prikazana skraéena verzija originala, koja se moze pogledati na:
www.scb.se/Pages/TableAndChart 39287.aspx

3 Ostatak je koli¢ina polutanata koji ostaje u okruZenju, nakon prirodnog ili tehnoloskog procesa .
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3. Monetarni i hibridni racuni (rauni posebnih podatka) iz konvencionalnih raéuna zemlje se fokusiraju na
troskove i poreze, a odnose se na zaStitu i upravljanje Zivotnom sredinom, kao i ekonomski doprinos
Zivotnih usluga industrije.* Primeri monetarnih i hibridnih naloga obuhvataju takse prikupljene od strane
vlade za kori$¢enje resursa, kao §to su takse na: minerale, Sumarstvo, ribarstvo, a utroSena sredstva na
tretmane vode i upravljanje ¢vrstim otpadom. Postoji pet tipova monetarnih i hibridnih racuna:
a) Zadtita zivotne sredine i upravljanje resursima rashoda identifikuju troSkove od strane industrije,
Vlade, i domacinstva za zastitu zivotne sredine ili upravljanja resursima.
b) Zastita zivotne sredine roba i usluga industrije vrsi se pregledom racuna zastite Zivotne sredine roba
i usluga i njihovog doprinosa na BDP, zaposljavanja i izvoza.
¢) Zastita zivotne sredine i ra¢uni poreskih resursa sadrze poreze i ostale naknade prikupljene od strane
vlade za emisiju zagadenja i kori$¢enja resursa.
d) Tok monetarnog racuna dodeljuje nov¢anu vrednost na zastitu Zivotne sredine, troSkova i koristi
vezanih za kori§¢enje resursa i generisanje zagadenja.
e) Tok hibridnog ra¢una da kombinuje fizicki tok ra¢una i novéani tok ra¢una u jednoj matrici.
Ovi nalozi pomazu oko pitanja o Uredbi, na primer, troskovi zastite zivotne sredine se reguliSu tokom
vremena; efikasnost rashoda zastite zivotne sredine i eko-takse i uticaj takvih troSkova na cene, produktivnost
i medunarodne konkurentnosti.

Tabela 4
Vadenje prilagodeno domacem Nov¢ane jedinice Indeks
proizvodu (u milijardama) (BDP = 100)
Bruto domacdi proizvod 692.4 100.0
Potro$nja osnovnog kapitala -104.4
Neto domadi proizvod 588 84.9
Pad vrednosti resursa zaliha -58.6
usled vadenja
Vadenje prilagodeno 529.4 76.5
domaéem proizvodu
Trosenje prilagodeno domacem Nov¢ane jedinice Indeks
proizvodu (u milijardama) (BDP = 100)
Bruto domaci proizvod 692 .4 100.0
Potrosnja osnovnog kapitala -104.4
Neto domadi proizvod 588 84.9
Pad vrednosti resursa zaliha -12.8
usled vadenja
TroSenje prilagodeno 575.2 83.1
domacem proizvodu

Izvor: Sistem zastite Zivotne sredine i ekonomskog racuna (SEEA) 2003.

4. Ekoloski prilagodeni makroekonomski agregati koriste prethodne vrste raCuna zastite zivotne sredine da se
prilagode proizvodi i racune prihoda da bi se procenila ukupna zastita Zivotne sredine zdravlja i ekonomskog
napretka. Primeri ekoloSkog prilagodavanja makroekonomskih agregata su ekolosko prilagodeni BDP i neto
domaci proizvod NDP. Kao §to tabela 4 ilustruje, ekoloski prilagodeni makroekonomski agregati mogu
pomoci u proceni ukupne zastite Zivotne sredine zdravstvenog i ekonomskog napretka korekcijom BDP - a
da uklju¢e nov&anu vrednost na pad zaliha sredstava iz ekoloskih i ekstrakcije trogenja.’

* Kao $to je napomenuto, monetarni i hibridni racuni su izvedeni iz podataka koji su ve¢ ukljuceni u
konvencionalnim ra¢unima zemalja. Monetarni racuni sredstava nisu ukljuc¢eni ovde, jer oni nisu izvedeni iz
podataka, vec su ukljuceni u konvencionalnim ra¢unima zemalja.

> Pitanje adekvatnosti BDP, kao pokazatelja nacionalnog uspeha, dobilo je paZnju u poslednje vreme. Na
primer, Evropska komisija trenutno preduzima napore da se razviju agregatne mere kao BDP koje sadrze
ekoloski i socijalni aspekt u proceni blagostanja.
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4. PREDNOSTI RACUNOVODSTVA ZASTITE ZIVOTNE SREDINE —
SAls

Racuni zastite Zivotne sredine su znacajan izvor podataka koji SAls mogu koristiti u razli¢itim programima
revizije. Na primer, protok racuna za emisije u vazduhu mogao bi da pomogne SAls da utvrdi da li kisele
kise kontrolom politike pokrecu njihove vlade da uspeju u smanjenju $tetnih zagadivaca. Isto tako, za one
koji obavljaju SAIs potencijalne analize, informacije iz toka rauna o statusu i kori$¢enje vode naciji mogle
bi da pomognu SAIs u proceni potencijalnog uticaja razli¢itih politickih opcija. Podaci racunovodstva zastite
zivotne sredine su takode korisni kada postoji kriza koja zahteva trenutni odgovor. Na primer, kada je
Australija dozivljavala visegodisnje suse, politika proizvodaca je bila da koriste podatke iz racuna sredstva
vode za utvrdivanje ekonomskih i ekoloskih uticaja promena u vodi. U krizi, kreatori politicke elite brzo
odgovaraju, ali ako zemlja nije investirala u prikupljanje podataka, neophodne informacije mozda nece biti
dostupne. Sli¢no tome, SAls ¢e takode biti u stanju da odgovori brze i efikasnije potrebama kreatora politike
ako imaju odgovarajudi pristup politici.

Iako su mnogi u SAIs ve¢ imali pristup statistici Zivotne sredine, podaci iz okoline rac¢una mogli bi da
poboljsaju njihov program revizije. Nalazi revizije iz raznih zemalja su pokazali da mogu da zastite Zivotnu
sredinu, ali su statistike ¢esto problemati¢ne za razne uzorke. ° Na primer, statistika da su podaci prikupljeni
za specificne administrativne potrebe. Nedoslednosti u podacima granica korisnosti statistike u analizi
zivotne sredine, kao i statisticki podaci na razli¢itim zivotnim sredinama kao §to su emisije gasova staklene
baste i sumpor - dioksida ne mogu uvek biti u poredenju jedni sa drugima. Tako, ponekad revizija zastite
zivotne sredine zakljuCuje da se revizija ciljeva ne moze uraditi usled neodgovarajucih podataka. Nasuprot
tome, racuni zatite zivotne sredine su dosledni u pogledu koncepta, metoda, definicija i klasifikacija - iz
jednog raCuna na drugi i tokom vremena, koliko je to moguce. Dakle, podaci iz okoline ratuna mogu da
pomognu SAls da bolje procene kompromis izmedu razli¢itih politika sa slicnim ciljevima. Pored toga,
pretvara u statistiku zivotne sredine strukturirane naloge koji mogu da pomognu jacanje i standardizuju
postojece podatake o zivotnoj sredini. Na primer, statistiari mogu re$iti neslaganja u osnovi za statistiku
podataka u cilju izgradnje ra¢una. Kao rezultat toga, SAIs rad moze da bude oja¢an kroz pristup pouzdanijim
podacima. Pored toga, za razliku od okoline, zastita zZivotne sredine deli strukture, set definicija i klasifikacije
ekonomskih racuna.

Obe zivotne sredine i ekonomski nalozi koriste iste klasifikacije industrije tako da se informacije iz ovih
racuna mogu analizirati u okviru zajednickih okvira. To moze da posluzi kao mo¢no analiti¢ko sredstvo za
sprovodenje zastite zivotne sredine SAI revizije. Na primer, SAls mozZe emisije gasova staklene baste
koristiti kao izvor industrije za procenu politike zasnovane na plac¢anju principa zagadivaca.

Globalna svest o zna¢aju oCuvanja zivotne sredine je znatno porasla krajem dvadesetog veka sa posebnim
naglaskom na pitanjima kao $to su oSte¢enje ozonskog omotaca i globalno zagadenje, $to potvrduje i Siroko
prihvacen stav po kojem samoodrzivi razvoj pociva na tri stuba: ekonomskom prosperitetu, kvalitetu Zivotne
sredine i socijalnoj pravdi.

To je dovelo do preispitivanja uloge i odgovornosti kako Vlada (drzavnih ili lokalnih, ukljuéujuéi njihove
agencije u ¢ijoj je nadleznosti pitanje Zivotne sredine), tako i industrije. Rezultat toga su krucijalne promene
do kojih je doslo u slede¢im podrucjima:

e donosenje velikog broja propisa na lokalnom, nacionalnom i medunarodnom nivou;

e  potpisivanje niza sporazuma;

e povecanje troskova zastite Zivotne sredine za privatni i javni sektor (resursi koje oba sektora trose
nakontrolu zagadivanjasu jako porasli tako da se povecavaju napori za pronalazenje jeftinije i
efikasnije borbe sa ovim problemom);

e jacanje svesti o zivotnoj sredini medu nacionalnim i medunarodnim finansijskim institucije dovode
do pomnih istrazivanja na ovu temu I pritisaka na vlade i biznismene (kompanije) da posvete vecu
paznju zastiti zivotne sredine;

e nakon konferencije UN o Zivotnoj sredini u Rio de Zaneiru, vlade i korporacije $irom sveta su
pokazale vi§e zanimanja za odrzivi razvoj.

® Na primer, na Novom Zelandu, Kancelarija revizora je izveitavala o ograni¢enjima u kvalitetu podataka i
informacija koje se koriste od strane Ministarstva za ribarstvo za procenu zaliha ribe.
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Sve ovo je uticalo na to da organizacije koje negativno uti¢u na Zivotnu sredinu, snose odgovornost za
aktivnosti koje sprovode, $to je opet dovelo do toga da se od takvih organizacija zahteva da izveStavaju o
posledicama aktivnosti koje preduzimaju. Priprema takvih izveStaja je automatski pokrenula pitanje jesu li
oni predmet nezavisne revizije $to je rezultiralo povecanim zanimanjem i uklju¢ivanjem vrhovnih institucija
za reviziju.”

Obzirom da se radilo o novom izazovu i specificnoj problematici INTOSAI je 1992. godine na XIV
Kongresu u Vasingtonu formirao radnu grupu za reviziju zivotne sredine. Grupa je od tada izdala niz
smernica, izvestaja idrugih publikacija koji tretiraju problem Zivotne sredine. Revizija okruzenja i revizija
pravilnosti poslovanja — ISSA 5120 kao dokument utvrduje uputstva o nacinu sprovodenja revizije okruzenja
kroz praksu koja se primenjuje pri reviziji finansijskih izveStaja i revizije uskladenosti poslovanja s
propisima. INTOSAI Radna grupa za reviziju okruzenja je identifikovala tri vrste revizije koje mogu biti
predmet takve revizije. Re¢ je o sledecim revizijama:

e Revizija finansijskih izveStaja — obuhvata podr§ku predupredenju, smanjenju ili nadoknadi nastale
Stete nanesene Zivotnoj sredini, obezbedenje obnovljivih i neobnovljivih izvora, posledice krSenja
zakona ili drugih propisa i posledice obavezne nadoknade Stete koje utvrduje drzava;

e Revizija uskladenosti poslovanja s propisima — obezbeduje da su aktivnosti vlade sprovedene u
skladu sa odgovaraju¢im zakonima, standardima ili politikama, kako na nacionalnom tako i na
medunarodnom nivou,

e Revizija svrsishodnosti — moze obuhvatati indikatore poslovanja koji se odnose na okruzenje, na
programe zastite Zivotne sredine a koji se sprovode ili su sprovedeni na ekonomican, efikasan i
efektivan nacin.®

Bududi da nije realno ocekivati od vrhovnih institucija za reviziju da izvrSe reviziju svakog programa ili
svih entiteta koji su ukljuceni na bilo koji na¢in u o€uvanje zivotne sredine, onda je potrebno pazljivo
osmisliti metodologiju koja ¢e omoguditi dovoljnu podlogu za izvodenje zakljuaka o tome kako su date
funkcije ili aktivnosti implementirane.

Generalno, finansijski izvestaji entiteta javnog sektora imaju tendenciju da izbegnu pitanja Zzivotne
sredine. Medutim, ¢injenica je da postoje trosSkovi, pitanja poStovanja propisa i uspeha koji se ti¢u obaveza i
politika zivotne sredine koji trebaju biti reflektovani u finansijskim izveStajima.

Postoje i Medunarodni racunovodstveni standardi koji razmatraju opSte principe za priznavanje,
vrednovanje i objavljivanje pitanja Zivotne sredine u finansijskim izvestajima. Takav je Medunarodni
racunovodstveni standard 37- Rezervisanja, potencijalne obaveze i potencijalna imovina koji obezbeduje
opsta razmatranja vezano za priznavanje i objavljivanje rezervisanja i potenci-jalnih obaveza, ukljuujuci one
koji su proistekli iz aktivnosti zastite Zivotne sredine.

Racunovodstveni standardi zahtevaju i niz dodatnih objavljivanja u napomenama uz finansijske izvestaje
koji ukljucuju:

e delatnost (granu) u kojoj posluje entitet i pitanja zivotne sredine koja su relevantna za tu delatnost

e racunovodstveni tretman troSkova zaStite Zivotne sredine koji je primenjen (npr. Koji troskovi su
ukljuceni u finansijski izvestaj, kada je izvr3ena kapitalizacija ili utroSak po-jedinih stavki i sl.)

e kazne i penale nastale zbog krSenja propisa koji reguliSu zastitu zivotne sredine

e obaveze obnavljanja zivotne sredine.

Cinjenica je dakle, da je znagaj ra¢unovodstva o&uvanja Zivotne sredine sve vise naglasen, pa prema tome
i postojeci standardi moraju biti prilagodeni pitanjima Zivotne sredine, a revizori moraju oceniti kako su ta
pitanja tretirana u finansijskim izvestajima za $ta ve¢ imaju uporiste u postojecim standardima revizije.

Medunarodni komitet revizijskih praksi (APC) defini$e pitanje zivotne sredine u finansijskoj reviziji kao:

e inicijative za spre¢avanje, smanjivanje ili otklanjanje §teta nastalih u Zivotnoj sredini i inicijative za
ocuvanje obnovljivih i neobnovljivih resursa (takve inicijative mogu biti zahtevane zakonom i
drugim propisima ili ugovorom, ili mogu biti preduzete samoinicijativno)

¥ Lj. Stanojevi¢, Z. Vidovig, Revizija javnog sektora, Poslovni biro, Beograd, 2014., str. 345
° Standardi revizije Republike Srpske, Savez raunovoda i revizora Republike Srpske, Banja Luka, 2000.,
str. 541
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e posledice krsenja propisa i zakona koji reguliu oblast Zivotne sredine

e posledice Stete nanete Zivotnoj sredini, drugima ili prirodnim resursima

e posledice indirektnih obaveza nametnutih zakonom (npr. obaveze za Stete koje su uzro-kovali
prethodni vlasnici)

S tim u vezi, ra¢unovode i revizori su fokusirani na obaveze koje imaju entiteti u vezi sa zastitom Zivotne
sredine. Medutim, u novije vreme je naglaseno ukljuCivanje tzv. sredstava zaStite Zivotne sredine
(environmental assets). To su sredstva koja pruzaju svojevrsne usluge zastite i o€uvanja zivotne sredine kao
$to su: prirodni rezervati, navodnjavanja, kontrola klime i druge neekonomske funkcije kao $to su lepsa i
zdravija zivotna sredina. Poklanjanje paznje ovim sredstvima je jo§ u ranoj fazi razvoja i izrazenija je u
privatnom sektora.

Vladini programi ili entiteti mogu imati direktan ili indirektan uticaj na zivotnu sredinu, mogu uticati
(direktno ili indirektno) na formulisanje politike ocuvanja Zzivotne sredine i regulisanje iste na
medunarodnom, nacionalnim ili lokalnom nivou i mogu imati ovlasé¢enja da nadgledaju i kontrolisu akcije
o¢uvanja Zivotne sredine koje preduzimaju drugi. *°

5. ZAKLJUCAK

Cilj i svrha raCunovodstva zastite Zivotne sredine je da obezbedi okvir za organizovanje podataka o Zivotnoj
sredini, tako da ekonomski podaci mogu biti medusobno povezani. Postojanje ovakvog racunovodstva moze
da pomogne nosiocima politickih odluka u vise pravaca. Izmedu ostalog da bolje upravljaju resursima, bolje
procene razliCite vrste pritisaka na zivotnu sredinu, identifikuju implikacije razli¢itih propisa, poreza i
obrazaca potro$nje na odrzivost zivotne sredine i identifikuju putanje do odrzivog razvoja. Ra¢unovodstvo
zivotne sredine je priznato od strane globalne zajednice kao znacajan instrument za pracenje, merenje, i
analiziranje. Svoju viSestruku korisnost u analizi politike, racunovodstvo zastite Zivotne sredine ostvaruje u
vrhovnim revizorskim institucijama (SAIs).

Notorna je ¢injenica da mnogi politiCari nemaju informacije potrebne za razumevanje potencijalnog
uticaja na odluke za Zivotne sredine i ekonomske implikacije na promene u svom okruzenju. Nasuprot
takvom stanju, bogatstvo ekonomskih informacija je obi¢no dostupno u oblasti proizvodnje i prihoda, §to
politi¢ari koriste da razumeju stanje ekonomije, pracenjem trendova i predvidanjima kojima informisu
javnost u politickim debatama. Sli¢no tome, zatita Zivotne sredine ima potencijal da obezbedi klju¢ne
informacije koje mogu da koriste politicarima da shvate stanje zivotne sredine, odnosno kako se isto menja
tokom vremena, kao i posledice razli€itih politickih opcija i odluka u ovoj oblasti.

Stoga, prvi korak treba da bude uspostavljanje racunovodstva zastite zivotne sredine (zelenih revizora),
pred kojima bi vlada i njeni resorni ministri podnosili racun za utroSena sredstva ali pre toga, treba
uspostaviti jedinstvenu metodologiju vodenja racunovodtsva zastite zivotne sredine kao i metodologiju
prevencije zloupotrebe sredstava uvodenjem internih kontrola u svaki projekat i firmu koja se bavi
ekologijom.
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ABSTRACT

Every exploitation of mineral resources is preceded by the exploration stage that could have a negative impact on the
environment and the very exploitation process. Exploration of mineral resources cannot be done without implementation
of exploration drilling, which could pollute the ground up to some extent. In that regard, exploration drilling demands
appropriate attention regarding environment protection.

Air, water and land pollution happens when the material in them reaches the level that could have a harmful effect on
the population, environment and material assets. In accordance with that, there is a certain legal framework i.e.
Regulations and limits for polluting environment and ways to protect it.

KEYWORDS

geology exploration, ecological aspect, environment, safety and security

1. INTRODUCTION

Mineral resources are non-renewable geology resources in such form, with enough quality and quantity, to
have rational chances for their possible exploitation. Mineral resources include resources of fossil fuels,
metallic and non-metallic mineral resources. In accordance with the growing geological study and reliability,
we can divide them in the following classes: inferred, indicated and measured.

In terms of mineral resources and their exploitation, inseparable aspect is, certainly, sustainable
development. Sustainable development is development of society with available resources that would satisfy
human needs, without putting in jeopardy ecosystems and environment. This would secure a long-term
existence of human society and its surroundings.

Sustainable development is most often connected with environment protection. The reason for that,
among other things, is actualization of the very term of endangered environment that could be reflected in
ecological challenges and problems.
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2. ASPECTS OF SAFETY AND TECHNICAL PROTECTION AT WORK AS
A PART OF EXPLORATION DRILLING ACTIVITIES

2.1 Safety measures at the drilling location

A drilling location in the field is determined in accordance with the current regulations, so that the distance of
the axis of the drill hole from the protection zone of the channels, railway, power lines, as well as public
buildings and residential buildings, must be at least as the height of the tower increased by 10%. The distance
of the axis of the drill hole from the highways and first and second degree roads must be at least 30 meters,
and at least 15 meters from other types of roads.

2.2 Safety measures during the setup of the drill hole

The tower and the working platform must be designed to endure maximum allowed load during the work. If
the working platform is 1 meter above the ground level, it must be fenced with protection fence that is at least
1 meter high and has a 0.15 meter high curb. Access to the working platform must be secured with at least
two stairs with handrails, which must not be on the same side as the tower.

The drilling equipment must have a stress indicator and a stress registrator on the hook and pressure on
the mud system. A temperature of the device for exhaust gases of the motor used during the drilling must not
get over than 350°C. Technical documentation of the drill hole setup gives an insight into technical solutions
on implementing technical and protective regulations and it is created based on geology exploration,
geophysical measuring and their interpretations.

2.3 Protection from eruption

Basic protection measures from eruption in the process of setting up the drill hole are: certain type, quality
and quantity of the fluid, as well as certain working regime while performing operations at the drill hole.
Outer mud system must have the working fluid in amount of one volume of the achieved depth in the drill
hole. In residential zones, besides this quantity of the working fluid, there must be enough material to equal
the quantity of volumes of two projected depths of the drill hole, but in case of working outside of residential
zone, only up to one quantity of volume of projected depth.

2.4 Safety measures while working in residential zones

These measures are implemented during the work in residential zones at the distance of 200 meters from the
residential zone. In case where there is no carbon dioxide and sulfur hydrogen, this distance is reduced to 90
meters. Protective area around the drill hole in the residential zone is determined in each separate case.
Before the drilling starts, a safe access for vehicles and equipment must be secured and the drill site must be
connected by telephone or radio with the management, but also fire department and emergency directly or
through the management.

2.5 Safety measures while working with hazardous material

Working with hazardous material could be entrusted only with employees who are capable of working with
hazardous material in a safe way, and these workers must have appropriate personal protection equipment.
Hazardous material neutralization assets and first aid kits must be kept in appropriate location.
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2.6 Protection from harmful gases

At the locations where poisounous and noxious gases could be expected, each shift must have at least 4
breathing equipments and gas indicators, and at least five employees must be trained and skilled for the usage
of this equipment. In the vicinity of mining works at the location that is not jeopardized, a gas protection
station must be formed and it should consist of:

e  Breathing equipment;

e  QGas indicators;

e Necessary parts for this equipment and instruments;

e  First aid kits and equipment;

2.7 Protection from fire and explosion

For the areas in danger of fire or explosion, a danger zone is determined, preventive measures are
implemented and the zone is clearly and visibly marked. During the drilling, finishing and testing of the drill
hole, fire danger zone must be at least 30 meters from the drill hole collar. In later mining works (repair etc.),
the fire protection zone, for the open system, must be at least 30 meters around the drill hole collar, and 7.5
meters for the closed system.

3.ENVIRONMENT ASPECTS OF GEOLOGICAL DRILLING ACTIVITIES

A large number of unfavorable factors for environment protection is present during the exploration drilling
and the following can be identified:

e Harmful impact on air from dust and gases;

e Harmful impact on water i.e. muddied waterways, polluted underground water, waste

water, firm material waste, oil and lubricants;

e Degradation of ground;

e Problems of slag disposal;

e Noise and vibrations from the machinery;

3.1 Impact of access roads on the environment

The main harmful products of the transport process are creation, spreading to greater distances of: exhaust
gases, dust and noise. Motors produce the most of exhaust gases (nitrogen oxides and carbon hydrogen) and
noise, and trucks, while moving, create and raise the most of dust. Access roads to the location of drilling are
made from the nearest existing road and they can be very long. Thus, the drilling rigs are done by usage of
heavy transport assets, but lighter vehicles could be used for shallow drill holes. Drilling time can vary and
the location is afterwards abandoned, so the access roads, unless they can be used for something else, must be
returned to their original state.

3.2 Ground pollution in the drilling setup process

Change in characteristics and pollution of ground in the drilling setup stage is caused by the works on the
arrangement of the working site, landfill and buildings. Earthworks are done in order to arrange the workig
site, foundations of the drilling rig and additional equipment, reservoirs, sumps, waste etc. These works i.e.
their scope, are influenced by the size of the site, terrain, water presence, overgrowth etc. Implemented
facility, drilling technology and drill hole depth can have an impact on the platform size.
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3.3 Spills of additives, fuel and lubricants

Spilling of additives, fuel and lubricants on the working site, can pollute the ground with its quantity and
content. Material used in creation of the mud, but especially fuel and lubricants, cannot be dissolved and turn
into non-polluting compounds. It is thus necessary to elliminate them by using different processes (physical,
chemical or thermal). Together with them, a layer of the ground that was reached by the pollution should be
removed.

3.4 Usage of the geotextile

Geotextile is a non-woven textile, which is not produced by conventional ways of textile making, but with
techonology of creating fleece from high quality synthetic polyester (PES) and polypropylene (PP) fibers,
mechanically firmed, by needling i.e. creating loops or tangling fibers into a firm creation similar to felt.

The most important environment protection segment of the geotextile is its chemical resistance. This is
the reason why many companies use this material as a background for setting the drilling infrastructure.
Parameters of chemical resistence of geotextile are the following:

e Diluted acids: very good resistence
Concentrated acids: medium good resistence
Diluted bases: very good resistence
Concentrated bases: medium good resistence
Microorganisms (putridity, mold): very good resistence

3.5Removal of surplus material from mud (Baroid system 360)

Baroid system 360 is designed to remove surplus / unusable material from liquid / mud in order to reuse it in
the drilling process. Baroid system 360 is installed for the first time in this part of Europe and this has been
done in Brestovac — Metovnica exploration area where Rakita Exploration d.o.o. is doing geological
exploration. Advantages of the Baroid system 360 are:
e Reusing of mud during the process of exploration drilling,
e  Separation under pressure of firm material from water in order to make it reusable for the drilling
process,
Reduced water usage up to 75%,
Enabling safe and easy waste management and disposal at the landfill,
Increased drilling efficiency.

3.6 Area rehabilitation

Rehabilitation is a process that is realized after the end of drilling activities in the location. It includes
returning of the complete degradated area into its former state. The drill hole that is abandoned must be
closed in accordance with standards and the closing document must be recorded.

Rehabilitation absolutely removes all traces of drilling, starting from the very drill hole, sumps, it refers
also to all tools and equipment and everything is returned to the previous state.

4. CONCLUSION

Every socially responsible company must direct its activities towards decreasing negative effects on the
environment by implementing risk management strategies. Simultaneously, based on the valid data and
implemented scientific findings, it must protect and improve the environment quality in the operating areas.



Equally significant segment of business is, also, creation of safe working environment for employees and
contractors, as well as showing a positive contribution to economic environment. A constant goal of each
responsible company, besides synchronization with valid laws and environment protection regulations, must
be constant improved impact on the environment.
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REZIME

Ugalj je tradicionalno gorivo i veoma vazan energetski izvor kako u svijetu tako i u Bosni i Hercegovini. Bosna i
Hercegovina svoju energetsku strategiju zasniva na proizvodnji elektri¢ne energije iz mrkog uglja, niskokalori¢nog
lignita i hidropotencijala. Na bazi uglja zasnovani su energetski potencijali i mnogih drugih zemalja, prvenstveno zemalja
u razvoju. Bez obzira na pojacane napore za proizvodnjom tzv. "Ciste energije" odnosno elektri¢ne energije iz obnovljivih
izvora ipak se ugalj namece kao osnovni izvor energije u narednih 30 godina. U radu je predstavljen razvoj rudarstva u

Bosni i Hercegovini i njeni potencijali s obzirom na rezerve uglja.
KLJUCNE RIJECI

Rudarstvo, ugalj, rezerve, potencijal, razvoj
ABSTRACT

Coal is traditionally a very important fuel and energy source in world as well as in Bosnia and Herzegovina. Bosnia
Energy strategy of and Herzegovina is based on the generation of electricity from brown coal, low calorie coal, and
hydropower potential. Based on coal-based energy resources are many other countries, especially developing countries.
Regardless of the intensified efforts for producing so-called "clean energy" and electricity from renewable sources still
imposes coal as the main energy source in the next 30 years. The paper presents the development of mining in Bosnia and
Herzegovina and its potential with regard to coal reserves.

KEYWORDS

Mining, coal, reserves, potential development
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1. UVOD

Opcenito kazano rudarstvo predstavlja pojam koji obuhvata pronalazanje i vadenje mineralnih sirovina. U
novije vrijeme, pojam rudarstvo se Cesto zamjenjuje pojmom '‘eksploatacija mineralnih sirovina'’, a
obuhvata sve na¢ine dobivanja mineralnih sirovina. Uobi¢ajno se eksploatacija mineralnih sirovina koja se
vrii kopanjem na povr$ini zemlje naziva se povrSinska eksploatacija mineralnih sirovina, kopanjem ispod
povrsSine zemlje naziva se podzemna ili jamska eksploatacija mineralnih sirovina, buSotinama sa povrSine
zemlje naziva se buSotinska eksploatacija mineralnih sirovina ili kopanjem ispod povr§ine vode naziva se
podvodna eksploatacija mineralnih sirovina. U perspektivi su i alternativni nacini eksploatacije mineralnih
sirovina, kao i tzv. "svemirska eskploatacija mineralnih sirovina". Cinjenica je da su leziita uglja ograni¢enog
vijeka, da su neobnovljivi resursi, te da se sa eksploatacijom mora "i¢i sve dublje" i spustati na vece dubine
kako bi se obezbijedio kontinutiet isporuke uglja za potrebe termoelektrana. U takvim uslovima eksploatacija
postaje sve skuplja, zbog Cega svako leziste nije prihvatljivo za buduéi termoenergetski objekat. Posto ima
vise lezista, treba, a i korisno je, izvr$iti njihovo rangiranje, a zatim vrsiti prvo eksploataciju onih lezista gdje
su potrebna manja investiciona ulaganja i gdje ¢e biti jeftiniji buduéi proizvod, odnosno ugalj, izraZen u
jedinici toplote. Za preciznu ocjenu mogucénosti razvoja energetike na bazi koristenja uglja u basenima Bosne
i Hercegovine (BiH) treba poznavati niz Cinjenica, a prije svega, stvarne rezerve uglja, rudarsko-geoloske
prilike, hidrogeoloske uslove, geomehani¢ke parametre pratec¢ih naslaga, kvalitet i upotrebljivost uglja,
mogucnost razvoja jeftinije povrsinske eksploatacije, moguénost primjene savremene osnovne mehanizacije
na povrSinskim kopovima, odnosno mehanizovanih visokoproduktivnih kompleksa u podzemnoj
eksploataciji, troSkove pripreme uglja za potroSace (u ovom slucaju termoelektrana-TE), moguc¢nosti i uslove
transporta od mjesta proizvodnje do potroSaca-TE), konkurentnost uglja drugim oblicima raspolozive
primarne energije, moguc¢nost lokacije TE, specifi¢ne investicije i troSkove proizvodnje uglja i elektri¢ne
energije u zavisnosti od kapaciteta, uslove eksploatacije, pripreme i duzine transporta u odnosu na specifi¢ne
troskove proizvodnje elektricne energije. Ocjene mogucénosti razvoja proizvodnje uglja su priblizne i
podlijezu promjenama zavisno od priraStaja rezervi sa realizacijom programa istrazivanja sirovinske baze,
pomjeranja ekonomski opravdane granice eksploatacije, primjene savremene tehnologije i mehanizacije
optimalnih kapaciteta, automatizacije, kao i koristenja uglja u blizini basena za dobijanje elektri¢ne energije u
termoelektrana. Mora se imati u vidu i stalno povecanje potro$nje i pomjeranje cijena na trzistu energije, kao
i visina specifi¢nih ulaganja i troSkova proizvodnje. Ova kompleksna istrazivanja treba da daju potpuniji
odgovor na graniéne mogucénosti razvoja proizvodnje i potro$nje uglja, s tim, ako se tako usmjeri razvoj
proizvodnje, treba da bude obezbijedjen i element sigurnosti i strategije razvoja. Polaze¢i od ove
pretpostavke istiCe se u prvi plan da za ocjenu mogucnosti razvoja proizvodnje uglja u basenima BiH
prethodno treba utvrditi kolike se eksploatacione rezerve mogu dobiti povrSinskom eksploatacijom pri
optimalnim tehni¢kim i opravdanim ekonomskim uslovima ako se ugalj koristi samo za odredjenu namjenu.

2. ISTORIJSKI RAZVOJ RUDARSTVA

Tragovi rudarske i metalurske aktivnosti iz staroga vijeka dokazuju da je rudarstvo starih civilizacija bilo vrlo
razvijeno. Otkopavanje i dobivanje zlata razvija se u starom Egiptu (4000 godina prije nove ere — g.p.n.e),
otkuda potjece i prva rudarska karta na kojoj je ucrtan rudnik zlata iz doba Ramzesa II. Poceci rudarstva su
pronalazenje i otkopavanje nalazista soli (u Salzkammergut-u u Austriji) i kremena kresivca koji se koristio
za paljenje vatre (3000 g.p.n.e).

U IX vijeku p.n.e. radili su rudnici srebra u Laurionu u Grékoj. U rimskom razdoblju rudarstvo je bilo
vrlo snazno u svim dijelovima Carstva gdje je bilo nalazista rude (rudonosna podrucja). S propadanjem
Rimskog Carstva dolazi i do zamiranja rudarstva koje u V vijeku gotovo nestaje. U srednjem vijeku prvi su
se poceli baviti rudarstvom Slaveni (Ceska VIII i IX vijek). Dobivanje uglja pocinje u Velikoj Britaniji u IX
vijeku, u Njemackoj u X vijeku, a 1507. uvedena je prva mokra separacija u Altenbergu u Njemackoj.
Godine 1557. Agricola je objavio prvu knjigu o rudarstvu, geologiji i metalurgiji "De re metallica" - "O
metalima" u XII svezaka (slika 1).
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Slika 1. Prva knjiga o rudarstvu

Godine 1559. je probijeno vertikalno rudarsko okno dubine 513 m. U XVI vijeku u Njemackoj i
Engleskoj prevoz iskopane rude se vr$io konjima koji su vukli Zeljezne vagonete na tra¢nicama. Godine
1627. je izvedeno prvo miniranje crnim barutom u podzemnom rudniku u Slovackoj. Pogetkom XVIII vijeka
pocinje se rjeSavati problem pojave vode u rudnicima (odvodnjavanje rudnika), i to parnom masinom, koja je
bila konstruisana za rudarske potrebe podizanja - pumpanja vode. Godine 1712. engleski inzenjer T.
Newcomen napravio je prvi parni stroj koji je pogonio rudni¢ku pumpu koja je sluzila za izbacivanje vode iz
jame (rudnika) kod Birminghama. Godine 1768. Skotski nau¢nik J. Watt konstruisao je prvu djelotvornu
(u¢inkovitu) parnu maSinu Sto je oznacilo prekretnicu u razvoju rudarstva i omoguéio efektivno
iskoriStavanje prirodnih resursa. Dugo vremena je u rudarstvu bila kori$tena ljudska i zivotinjska radna snaga
za obavljanje fizickih poslova, posebno u oblasti transporta mineralnih sirovina (slika 2.).

Slika 2. Konjska vuca vagoneta

Englez G. Stephenson 1814. je konstruirao prvu parnu lokomotivu koja je mogla brzinom od 5 km/h vuci
nekoliko rudnic¢kih vagoneta. Godine 1816. engleski hemicar H. Davy konstruirao je rudarsku sigurnosnu
svjetiljku (lampu) koja je sluzila za rasvjetu u rudniku, ali i za detektovanje opasnih koncentracija gasa
metana. Godine 1859. E. L. Drake je izveo prvu buSotinu dubine 21 m za dobivanje nafte u podrucju
Titusvillea u Pennsylvaniji. Godine 1867. §vedski hemicar A. Nobel pronalazi dinamit. Osnovni rudarski
alati (¢ekic i dlijeto), nisu se nimalo promijenili od najstarijih vremena pa sve do pocetka XIX vijeka.
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Prva busilica na komprimirani zrak napravljena je 1873. godine. Godine 1882. primijenjena je prva
elektri¢na lokomotiva u jamskom transportu u jednom njemackom rudniku soli. Godine 1882. u rudniku
"Trafalgar" u Engleskoj postavljena je prva pumpa na elektri¢ni pogon. XX vijek je razdoblje visokog
stepena tehnike rudarstva — donosi nova dostignuéa i uvodi se nova mehanizacija u rudnike. MaSine su
specijalizovane za odredene tehnoloske procese: busenje, kopanje, utovar, transport. Godine 1901. inz. Antun
Lucic¢ otkrio je u Texasu na dubini od 374 m prvi veliki izvor nafte na svijetu. Godine 1912. u rudnicimau V.
Britaniji je uvedena signalizacija duz rudnickih hodnika. Krajem XX vijeka u rudarstvo se uvodi elektronika,
automatika, daljinsko upravljanje (slika 3.) i robotika.

Slika 3. Autonoman kamion (bez vozaca) na kopu Rio Tinto’s West Angeles Australija

3. RAZVOJ RUDARSKE DJELATNOSTI NA PODRUCJU BIH

Kako je srednjovijekovna Bosna u prvoj polovini XIV vijeka dozivjela intenzivan razvoj u politickom i
teritorijalnom pogledu, tako je i razvoj rudarske djelatnosti u privrednom sektoru bio neminovan.
Srednjovjekovna bosanska drzava teritorijalno je prosirena, povecan je obim trgovine, §to je zahtjevalo op¢i
porast proizvodnje materijalnih dobara, a posebno u rudarstvu. Tada$nje podru¢je Bosne i Hercegovine je
bilo bogato rudama i metalima koji su bili eksploatisani i obradivani na podrucju Fojnice, Zenice, Varesa,
Kaknja, Srebrenice, Foce, Banja Luke, Tuzle, Gorazda, Ustikoline i Zvornika. Zna¢ajan izvor prihoda za
vladare tog doba bili su rudnici, posebno rudnici srebra i olova. Seoba Germana i Slavena umanjila je
kontinuirani razvoj antickog rudarstva u kasnoantickom i ranosrednjovjekovnom vremenu na podrucju
Bosne. Znacajniji razvoj rudarstva u Bosni pripada tek razvijenom srednjem vijeku. Razlog za ovo
poboljsanje nalazi se u Cinjenici da je poslije nestasice plemenitih metala u zapadnoj i srednjoj Evropi,
zapocela potraga za njima koja je imala svoj odraz i na balkanskom poluotoku. U tu svrhu najvise su
angazirani njemacki rudari Sasi (germansko rudarsko pleme tzv. Saksonci) koji su bili specijalizovani za
pronalazenje i organizaciju eksploatacije mineralnih sirovina rudarenjem naj¢e$¢e u podzemnim rudnicima.
Najpoznatiji rudnici u Bosni u kojima su radili Sasi bili su smjeSteni u srednjobosanskom i istoénobosanskom
bazenu. Sasi su se poceli nastanjivati u blizini rudnika, tako da su ¢ak ¢itava naselja dobijala imena po njima,
kao Sto je npr. Saski, Sasina, Saski potok itd. Rudarstvo je na teritoriji Bosne i Hercegovine veoma stara
privredna grana. Bazira se na pojavi ruda i minerala, a oni su vezani za geolosku istoriju zemljine kore na
teritoriji BiH. Za pojave metaliénih mineralnih sirovina veze se magmatski ciklus Zemljine kore. Faze
magmatskih ciklusa na teritoriji BiH odvijale su se u geoloskim epohama pocevsi od starijeg paleozoika,
preko mladeg paleozoika, trijasa, jure i krede ili mezozoika, nastavljale se kroz kenozoik i njegove periode i
epohe: paleogen i neogen. U terenima u kojima dominiraju magmatske stijene: intruzivne, efuzivne i Zi¢ne,
razvila se proizvodnja i prerada (metalogenija) crnih i obojenih metala, a zatim rijetkih metala. Nemetali, kao
$to su npr. ugljevi, nafta, zemni gas (plin) i drugi, javljaju se u sedimentnim stijenama BiH. Ugalj se nalazi
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pretezno u jezerskim naslagama neogena. Neke metali¢ne rude se javljaju kao pretalozene u mladim
naslagama, u odnosu na naslage u kojima su primarno formirane. To su neka lezista zeljeznih ruda i boksita.
Ipak vecdina metalogenije je vezana za magmatske stijene, a kaustobioliti (ugalj, nafta, zemni gas) za
sedimentne naslage. U toku poslijeratnog razvoja rudarstva u BiH (od pedesetih godina proslog vijeka)
intezivno se eksploatisao ugalj, jer je on bio osnovni izvor energije. Istrazivanja su vrSena na nalazistima
zeljezne rude, olovno-cinkanih lezista i bakra. Od nemetala istrazivana su i eksploatisana lezista kvarca,
kaolina, feldspata i gradevinskog materijala. Posebno je razvijena proizvodnja uglja, a vrSile su se istrage na
naftu i druge mineralne sirovine. Na teritoriji Bosne i Hercegovine postoje rudne oblasti za sve vrste ruda.
Tako se rudne oblasti Zeljeza nalaze na podrucju Varesa i Ljubije. Na vie mjesta nalaze se pojave Zeljeznih
ruda, ali se zbog malih utvrdenih rezervi ne eksploatiSu. Otvoren je rudnik na planini Radovan. Pojava
manganove rude kod Cevljanovié¢a nije dovedena do eksploatacije, jer je sadrzaj korisne supstance u rudi vrlo
nizak.

Ruda mangana u BiH se nalazi, i eksploatie kod Buzima. Hromne i rude nikla su jo§ u fazi istrazivanja.
Obojeni metali: olovo, cink, boksit, su neprekidno istrazivani i zbog utvrdenih eksploatacionih rezervi
otvarani su novi rudnici i pro§irivani stari. Tako je na podruc¢ju Srebrenice otvoren rudnik olova i cinka Sase,
u kojem je otvoren pogon za obogacivanje rude. U vare$koj rudnoj zoni nalazi se polimetalno leziste
sulfidnih ruda sa baritom, nalaziSte olovno cinkanih ruda. Olovna ruda se javlja i u Olovu i njegovoj okolini,
gdje su bile srednjovjekovne rudarske jame. Znacajna su leziSta boksita na podrucju Vlasenice, Bosanske
Krupe, Bespelja i Mostara. Dosadasnja istrazivanja bakarne rude nisu dala takve rezultate da bi se za te rude
ostvarili rudnici. Lezista zive nalaze se u Drazevi¢ima u blizini Srednjeg, ali rudnik nije otvoren zbog slabe
moguénosti plasmana proizvoda na medunarodnom trzi$tu. Pored metalnih mineralnih sirovina BiH je bogata
nalazistima nemetala medu koje se ubrajaju: dolomiti, kre¢njaci, mermeri, gline, kvarcni pjesci, laporci, te
bentoniti i feldspati. Za industriju su jo$ vazni: barit, azbest, magnezit i dr. Barit se ekploatise u Kresevu i
Velikoj Kladusi. Za potrebe vatrostalne industrije eksplatise se magnezit i za njega je (bio) otvoren rudnik u
Kladnju. Azbest kao vatrostalni materijal eksploatiSe se iz serpentinita kod Bosanskog Petrova Sela. Jedini
rudnik kamene soli je bio Tusanj gdje se vrsila podzemna eksploatacija, a rudnik je zatvoren 2007. godine.
Pored navedenih, u BiH su prisutna lezista i pojave nuklearnih sirovina, te plemenitih metala (zlata i srebra),
kao i rijetkih metala.

Glavna rudarska djelatnost u BiH vezana je za eksploataciju uglja. Rezerve uglja u BiH procjenjuju se na
oko 3.8 milijardi tona, od ¢ega 40% mrkog i 60% lignita. Znac¢aj povrSinske eksploatacije za BiH je veliki jer
oko 60% proizvedene elektri¢ne energije dobija se iz uglja. Tokom prve decenije XXI vijeka, u BiH je
aktivno vise od 30 rudnika uglja rasporedenih u Srednjobosanskom bazenu, Bazenu Tuzla-Banovici,
Ugljevik, Gacko, bazen Bugojna i Livna, te bazen Stanari. Perspektivna podruéja su i bazeni Kamengrada,
Kongore (Duvno-Tomislavgrad), Maglaja i dr. U istom periodu, u BiH je aktivno 18 podzemnih rudnika i 8
povrsinskih kopova sa proizvodnjom od 0,2 do 1,5 miliona tona/godi$nje po pogonu.
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Slika 4. Polozaj rudnika uglja i termoelektrana u BiH
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Znacajna lezista lignita i mrkog uglja se nalaze u Federaciji BiH i Republici Srpskoj. Mnogi od ovih
rudnika, posebno rudnika na prostorima Sjeveroisto¢ne BiH i Srednje Bosne, koji su glavni snabdjevaci uglja
za dvije termoelektrane (TE) Federacije, TE «Kakanj» i TE «Tuzlay, u okviru JP «Elektroprivreda» Bosne i
Hercegovine (EPBiH). U Republici Srpskoj su najznacajniji Rudnik i TE “Ugljevik® A.D. u Ugljeviku,
Rudnik i TE “Gacko* A.D. u Gacku koji rade u sastavu Elektroprivrede Republike Srpske (EPRS), i rudnik
Stanari kod Doboja (slika 4.).

Rudnici uglja u Federaciji BiH (FBiH):

* Rudnik ,,Banovic¢i* (ugalj mrki) sa povrSinskim kopovima Turija i Grivice, te podzemnim rudnikom
Omazici,

* Rudnik ,,Purdevik* (ugalj mrki) sa povrSinskim kopovima mrkog uglja Vis¢a II i Potocari, te podzemnim
rudnikom Purdevik,

* Rudnik ,,Kakanj“ (ugalj mrki) sa povrSinskim kopom Vrtliste i podzemnim rudnikom Haljini¢i,

* Rudnik ,,Zenica* (ugalj mrki) sa podzemnim rudnicima Stara jama, Raspotocje i Stranjani,

* Rudnik ,,Breza“ (ugalj mrki) sa podzemnim rudnicima Sretno i Kamenice,

* Rudnik ,,Bila“ (ugalj mrki) sa jamom i povr§inskim kopom Grahov¢i¢i.

+ Rudnik ,,Kreka*“ (ugalj lignit) u &ijem se sastavu nalaze povr3inski kopovi lignita Sikulje i Dubrave,
podzemni rudnici lignita Mramor i Bukinje,

* Rudnik ,,Sanski Most* (ugalj mrki) sa povr§inskom kopom Zlavuse i jamom Fajtovci,

* Rudnik ,,Livno* (ugalj lignit) sa povr3inskim kopom Tus$nica i

* Rudnik ,,Gracanica“ G.Vakuf/Uskoplje (ugalj lignit) sa povrinskim kopom Dimnjace.

Rudnici uglja u Republici Srpskoj (RS):

* Rudnik ,,Ugljevik” (mrki ugalj) sa povr§inskim kopom ,,Bogutovo Selo* i TE Ugljevik,

* Rudnik ,,Miljevina“ (mrki ugalj) sa povrSinskom i podzemnim eksploatacijom,

* Rudnik ,,Gacko* (ugalj lignit) sa povrSinskim kopom Gracanica i TE Gacko i

* Rudnik ,,Stanari* (ugalj lignit) sa povr§inskim kopom Raskovac.

Potencijalni rudnici:

Lezista u FBiH
* Povrsinski kop ,,Kongora“ za TE ,,Duvno*
* Povrsinski kop ,,Kotezi,, za TE ,,Bugojno*

LeziStau RS
* Povrsinski kop ,,Ugljevik-Istok* za snabdijevanje TE ,,Ugljevik* za postojeci i novi blok
* Povrsinski kop ,,Gacko® za snabdijevanje TE ,,Gacko* postojeceg i novih blokova

4. REZERVE MINERALNIH SIROVINA

4.1 Kategorizacija rezervi mineralnih sirovina

Mineralne sirovine su prisutne u ¢vrstom stanju (metali¢ne mineralne sirovine, ugalj, kamen, so, itd.), te€nom
(nafta, ziva) i gasovitom stanju (prirodni gas, ugljen dioksid). Sve vrste mineralnih sirovina se unificirano
kategoriSu u sljedece grupe:

Kategorija A: Definisana sa visokim stepenom pouzdanosti sa koli¢inom, kvalitetom, dubinom koji su
ispitivani buSotinama rasporedenim u mrezi veli¢ine odnosno dimenzija 100x100 m. Ove rezerve se nazivaju
dokazane rezerve. U A kategoriju spadaju one mineralne sirovine za koje su na osnovu izvedenih istraznih-
rudarskih radova ili istraznih buSotina potpuno upoznati i utvrdeni lezi$ni uslovi, zalijeganje, veli¢ina, oblik i
grada lezista, te potpuno utvrden kvalitet i tehnoloska svojstva za pripremu i preradu sirovine.

Kategorija B: Definisane kao istrazene ,rezerve® i srednjeg stepena pouzdanosti, a kvalitet i osobine
lezista su dovoljno detaljno poznate na osnovu mreze buSotina na medurastojanju 150x150 m da bi se
obezbijedila osnovna pouzdanost projekta. Ove rezerve se nazivaju istraZene rezerve. U B kategoriju spadaju
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one ¢vrste mineralne sirovine kod kojih su na osnovu izvedenih rudarskih radova ili buSotina upoznati lezi$ni uslovi,
zalijeganje, te utvrden kvalitet i tehnoloska svojstva.

Kategorija C1: Zahtjeva dodatne radove u cilju boljeg odredivanja njihovih parametara i kvaliteta, kao i
daljih radova na istrazivanju. Ove rezerve se nazivaju nedovoljno istrazene. U Cl kategoriju spadaju mase
mineralnih sirovina kod kojih su djelimi¢no upoznati uslovi zalijeganja i prostiranja, oblik i grada, te
utvrdene kvalitativne karakteristike i tehnoloska svojstva.

Kategorija C2: Sli¢no kao pod Cl, ali se ove rezerve obi¢no defini$u na osnovu §iroko razmaknutih
busotina ili na osnovu povrSinskog pojavljivanja. U C2 kategoriju spadaju potencijalne rezerve mineralnih
sirovina kod kojih je veli€ina, oblik, zalijeganje i poloZzaj odreden na osovu geolo3kih i geomorfoloskih
radova, odnosno odredeni analogijom s prouc¢enim dijelovima lezista. Kvalitet je odreden prema podacima
najblizih istraznih rudnih tijela ili dijelova tog rudnog tijela. Ove rezerve se nazivaju perspektivne rezerve.

D1 i D2 kategorije razlikuju se od rezervi C2 kategorije po tome §to su za rezerve kategorije D1 i D2
parametri za ocjenu (pruzanje, veli¢ina, mocénost, itd.) pretpostavljeni i odredeni posredno. Te rezerve sluze
za planove odredenih geoloskih istrazivanja. Vanbilansne rezerve mineralnih sirovina su one koje se
postojecom tehnologijom i tehnikom eksploatacije i prerade ne mogu rentabilno koristiti. To je zbog male
koli¢ine, male mo¢nosti, velike dubine zalijeganja, niskog sadrzaja korisnih komponenti ili visokog ucesc¢a
Stetnih i jalovih komponenti. D1 se nazivaju prognozne rezerve, a D2 se nazivaju pretpostavljene rezerve.

Rezerve Cvrstih i teénih mineralnih sirovina se iskazuju u tonama (t), a rezerve u gasovitom stanju u
kubnim metrima (m®). Ukupne (geoloske) rezerve mineralne sirovine utvrduju se i razvrstavaju prema
stepenu istrazenosti i stepenu poznavanja kvaliteta sirovina na:

- utvrdene (otkrivene) rezerve - kategorije A, BiCl i
- potencijalne (neotkrivene) rezerve - kategorije C2, D1 i D2.

Utvrdene rezerve sirovina kategorije A, B i CI razvrstavaju se, prema tehnickim i ekonomskim

moguénostima iskori§¢enja, u klase - bilansne i vanbilansne.

U bilansne rezerve ¢vrstih mineralnih sirovina spadaju utvrdene mase u leziStu koje se postojeCom
tehnologijom i tehnikom mogu rentabilno eksploatisati. U bilanse rezerve spadaju rezerve A+B+Cl1 (rezerve A
kategorije, B i C1). U vanbilansne rezerve sirovina spadaju utvrdene koli¢ine mineralne sirovine u lezistu, koje
se postoje¢om tehnikom i tehnologijom eksploatacije ne mogu rentabilno koristiti.

4.2 Rezerve uglja u BiH

Ukupne geoloske rezerve uglja u BiH iznose oko 5,647 milijardi tona, od ¢ega je bilansnih 2,540 milijardi
tona i to 1,437 milijarde lignita i 1,103 milijardi mrkog uglja. Iz ovoga se vidi da su potrebna velika sredstva
da bi se potencijalne rezerve istrazile i prevele u bilansne. Bilansnih rezervi je svega 45,0%, vanbilansnih
11,0% i 44,0% potencijalnih, a $to navodi na nizak stepen istrazenosti. U Bosni i Hercegovini istraZzena
lezista mrkog uglja su relativno dobrog kvaliteta. Prosje¢na toplotna vrijednost Cistog mrkog uglja u BiH
iznosi oko 16750 kJ/kg, Medutim, sadrzi znatne koli¢ine ukupnog sumpora (2-6%), pepela (10-45%) i vlage
(10-25%), $to mu suzava podrucje upotrebe, naro¢ito kada su u pitanju velike duZine transporta i zastita
Zivotne sredine.

Lignit je visokokvalitetan, ¢ist, toplotne vrijednosti u intervalu 7500-12600 kl/kg, sadrzi 0,2-1,0%
ukupnog sumpora, rijetko vise, pepela 5-9% i vlage 35-53%. Ovakav kvalitet mu odreduje Siroko podrucje
primjene, a ekonomika eksploatacije i konac¢na cijena opravdavali su do sada duzi transport lignita.
Najznacajnije rezerve mrkog uglja u BiH se nalaze u slijede¢im basenima: Srednjobosanskom (lezista:
Kakanj, Zenica, Breza i Bila), Banovickom (Seona, Centralni basen, Purdevik), Ugljevickom (Bogutovo
Selo, Ugljevik-Istok, Glinje, Mezgraja, Tobut-Peljave), Miljevina i Kamengradskom, a lignita u basenima
Kreka, Gacko, Stanari, Bugojno, Livno i Duvno (Tabela 1 i 2). Ovi baseni predstavljaju sadasnji i buduci
potencijal za termoenergetske potrebe u BiH. Vanbilansne rezerve od 206,83 miliona tona mrkog uglja i
412,10 miliona tona lignita predstavljaju veliku koli¢inu u ukupnim geoloskim rezerima uglja u BiH. Najveci
dio ovih rezervi nalazi se u basenu Kreka, u zavodnjenim dijelovima na dubini ispod 400 m u zastitnim
stubovima vecine rudnika, ispod rijeka, puteva, pruga, naselja i drugih objekata.
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Tabela 1. Rezerve uglja pojedinacno po rudncima u Federaciji Bosne i Hercegovine

REZERVE (000 t) Hq Vlaga Pepeo Sumpor
Redni broj| A2 !V ) : ukupni
PROIZVODNOG KAPACITETA i Potencij Ukupne | Eksploatacione | (GJ/t) %) ) %)
vrsta uglia geoloske
(A+B+Cy) |(A+B+C,) (Co#D1+Dy) (A+B+C,)
BOSNA | HERCEGOVINA
Ukupno lignit BiH 1.437.635) 412.103] 1.386.653] 3.236.391 1.004.593]
Ukupno mrki ugalj BiH 1.187.491 214.991 1.124.320 2.526.802 825.212
UKUPNO BiH 2.625.126 627.094] 2.510.973 5.763.193 1.829.805]
FEDERACIJA BOSNE | HERCEGOVINE
1 Rudnici Kreka (L) 743.954 322.833 59.407, 1.126.194] 456.008 1,31 38.7] 13,08 0.61
2 Rudnici Banovi¢i (M) 194.085 13.935 - 208.020 162.429 16,18 16,09 24,14 1,74
3 Rudnik Burdevik (M) 60.183 4.963] - 65.146] 54.524 17,95 9.42] 25,77 2,3
4 Rudnik Kakanj (M) 256.536 56.525] 127.604 440.665 204.839( 12,5-18,07 57-9.16| 3549-42,75 1.4-3.85
5 Rudnik Breza (M) 49.244 23.928) - 73.172 28.098 14,428 6.61 30,99 2,54
] Rudnik Zenica (M) 179.843 59.931 721.389 961.143] 131.800 17,619 12,58 22,32 3.6
7 Rudnik Bila (M) 26.808 10.373 25.354 62.535 16.091 14,503 15,84 2465 4,69
8 Rudnik Graganica (L) 10.657 - - 10.657 10.657 10,748 32,43 17.06 2,95
9 Rudnik Tunica (L) 76.201 111 - 77.312 68.528 1" 39 13 2,23
(M) 16.274 - 1.865 18.139 11.433 15 16,5} 18] 4
10 Rudnik Kamengrad (M) 122.482 12.303 150.000 284.765] 68.871 13,003 22,6} 24,19 4,08
" Bugojno (L)* 14.651 : 1.280.105 1.294.756] 12.893 11,38 32,88 1943
12 Kongora (L)* 206.411 : : 206.411 129.785 7,38 35,06 27,5 1,25
Ukupno lignit F BiH 1.051.874] 323.944] 1.339.512 2.715.330 677.851
Ukupno mrki ugalj F BiH 905.435 181.958] 1.026.192 2.113.585] 678.085]
UKUPNO F BiH 1.957.309 505.902, 2.365.704 4.828.915] 1.355.936
Tabela 2. Rezerve uglja pojedina¢no po rudncima u republici Srpskoj
PROIZVODNOG Sumpor
Redni  |KAPACITETAI REZERVE (000¢%) Hy Viaga Pepeo ukupni
broj vrsta uglja Bilansne | Vanbilansne| Potencijalne Ty Eksploatacione| _ (GJIt) (%) (%) (%)
(A+B+Cy) | (A+B+C,) | (Co*D*Dy) | geoloske (A+B+C4)
REPUBLIKA SRPSKA
1 Rudnik Ugljevik (M) 260.856 17.233 58.028 336.117 128.047, 12,287 32,1 18,07] 4,08
2 Rudnik Stanari (L) 107.221 31.842) 9.761 148.824 73.271 9,646 50,75 5,74 0,17
3 Rudnik Gacko (L) 278.540 56.317] 37.380 372.237 253.471 10,174 37,97 15,68] 1,55
4 Rudnik Miljevina(M) 21.200 15.800f 40.100 77.100 19.080, 11.,7-14.8| 24.9 24,83 2.2
Ukupno lignit RS 385.761 88.159 47441 521.061 326.742
Ukupno mrki ugalj RS 282.056 33.033] 98.128 413.217| 147.127
UKUPNO RS | 667.817 121.192] 145.259| 934.278| 473.869

Opravdano bi bilo o¢ekivati da ¢e se u buducnosti moci otkopati dio vanbilansnih rezervi $to bi povecalo
bilansne i eksploatacione rezerve. Medutim, to uglavnom nece biti moguce jer tesko se nalazi ekonomi¢na
metoda za racionalnu eksploataciju na ve¢im dubinama, gdje su slojevi zavodnjeni i rudarske prostorije pod
uticajem velikih pritisaka, pa je i skupa eksploatacija, koja, s povecanjem dubine, postaje sve skuplja.
Eksploatacione rezerve su procijenjene na sadasnjem nivou poznavanja uslova eksploatacije i stanja rudnika i
trenutnih cijena uglja na trzistu, te cijena troskova eksploatacije i ona iznose manje od 65,7% bilansnih
rezervi uglja. Rezerve uglja, u tonama, za cjelokupnu BiH su prikazane na slici 5.
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Slika 5. Ukupne rezerve uglja u BiH

5. ZAKLJUCAK

Neophodno je da se poveca stepen istrazenosti i poznavanja svih lezista sa bilansnim i perspektivnim
rezervama uglja, a posebno sa stanovista posljedica nastalih nekontrolisanom urbanizacijom produktivnih
prostora, potrebe za ocuvanjem zivotne sredine i slinih razloga. PoSto je opredjeljenje druStva za
maksimalno koriStenje domacih resursa, u okviru bududih proucavanja neophodno je sagledati stvarne
mogucnosti razvoja proizvodnih kapaciteta na raspolozivoj sirovinskoj bazi, kao i moguée domete njegove
potro$nje, kako sa stanovi$ta postojecih i buduéih potrosaca, isto tako i sa stanovista buduéih
termoenergetskih objekata. Poseban problem, koji je veoma znaCajan za razvoj termoenergetike, je
konzervacija uglja u najsirem smislu. Naime, Cesta su traZzenja da se aktiviraju sva istrazena lezista uglja, $to
nije niti moguce, niti ispravno. Ne mozZe se insistirati da se sva leziSta otvaraju paralelno, ili u toku 10 godina.
To je neekonomski i nesvrsishodan pristup. Pravilno sagledavanje i tehnicko-ekonomsko planiranje
zahtijevaju da se pravovremeno utvrde ne samo fizicki obim proizvodnje, nego i podru¢ja primjene i
redoslijed koriStenja rezervi iz pojedinih basena i lezista, u kontekstu sagledavanja stanja rezervi uglja,
energetske strukture svih domacih resursa i potreba buduéeg razvoja. Na takvim osnovama potrebno je
usvojiti i rjeSenja da se za lezista, koja ce se konzervirati za 2 ili 3 decenije, obezbijede alternative. Svrha
ovih proucavanja bila bi odgovarajuce rjeSavanje ove problematike, inae se moze desiti da drustvo izgubi
dio rezervi, odnosno da lezista budu obezvrijedena individualnom neplanskom izgradnjom i eksploatacijom,
$to u kona¢nom govori o nedostatku energetske strategije na nivou drzave. Sva dosadasnja izu¢avanja rezervi
uglja u Bosni i Hercegovini tretirana su isklju¢ivo na bazi naturalnih pokazatelja. Ovo je uslovilo dosta
jednostran tretman, jer su vrijednosni pokazatelji ocjene veoma oskudni.
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ABSTRACT

Many construction products contain asbestos. These are incorporated in the buildings that surround us. The term
“asbestos™ refers to six fibrous silicate materials that are naturally found in the Earth’s crust. It consists of many tiny
fibers that can be seen only by a microscope. When products containing asbestos are disturbed, the asbestos fibers are
broken into smaller pieces and these pieces float into the air even under the smallest air currents. Friable materials are
therefore to be removed from buildings before demolition since they are considered hazardous waste, whereas non-friable
materials may be normally treated as construction debris.

KEYWORDS

Asbestos, lead, paint, regulatory levels, effects upon health.

1. INTRODUCTION

Earthquakes belong to the category of natural phenomena that are most commonly associated with
catastrophes. These are the consequence of the huge amount of energy of the seismic impacts, the
unpredictability of the time of their occurrence and the wide space in which they occur.

Since one has to deal with such an abrupt and unusual natural phenomenon that has multiple effects, it is
clear that the study of earthquakes equally interests the geologists, the geophysicists, the physicists and the
civil engineers and even the economists, planners, sociologists and philosophers. This is a complex and
multidisciplinary work that requires collective labour and frequently, an international cooperation with the
only goal of preservation of the most precious — the human lives. The central issue in this matter is the
adaptation of the Man to the effects of earthquakes, i.e., undertaking of technical measures for protection
against earthquakes. All this means that earthquakes as natural phenomena are inevitable and people should
consider these phenomena and adapt their activities, i.e., they should find an interrelationship.

2. SEISMICITY OF R. MACEDONIA

From the epicentral map of the Republic of Macedonia [7], it can be concluded that its territory is
considerably seismically active. It shows the occurred earthquakes with M > 3.0 < M>7.0. From the analysis
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of the epicentral map, it is concluded that individual areas in the Republic of Macedonia, including the
bordering areas, are different in respect to their seismic activity.

There are three seismogene zones: Drim, Vardar and Struma zones stretching along the rivers bearing the
same names. Individual parts of these zones represent epicentral areas, in which, in the considered period
from 1900-2009, there have occurred the strongest earthquakes in our country. These epicentral zones of
strong earthquakes (Fig 1.) are the following:

e Drim zone: Debar and Ohrid — Podgradec
e Vardar zone: Skopje, Valandovo — Gevgelija, Tikves
e Struma zone: Pehcevo — Kresna

In addition to these main longitudinal seismogene zones, there are also secondary (transverse) seismogene
zones as follows: Kustendil — Skopje — Debar; Pehcevo — Veles — Ohrid and Sandanski — Valandovo — Korca.
The places where these zones intersect are places of the most intensive seismic activity, i.e., these are the
places of occurrence of the strongest earthquakes that have been recorded in Macedonia. From the
investigations that have so far been performed, it has been defined that a larger part of the R. Macedonia is
susceptible to strong earthquakes. These earthquakes are with an intensity of VII and VIII degrees according
to the MCS scale.

Fig. 1. Seismotectonic map of Macedonia

The Skopje earthquake of 26™ July, 1963 was a 6.1 magnitude earthquake according to Richter. It
occurred in Skopje and also affected part of SFR Yugoslavia. 1,000 people were killed, 3,000 were injured
and 120,000 to 200,000 people were left homeless. 75 to 80 percent of the city was destroyed Fig. 2.
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L] P
Fig. 2. Ruins due to the earthquake of 1963

After each natural catastrophe, particularly a catastrophic earthquake, there comes an ecological
catastrophe as well. The air and the water are polluted as is the entire environment. It is therefore necessary
that the population be evacuated in tents in safe areas. To continue with life, water from cisterns as well as
conserved food are provided. The water is polluted [3] very fast, the water supply and the sewerage system
don’t function and the food is contaminated. Controlled motion of people is introduced as is also sanitary
discipline and fast medical aid.

The ruins are composed of different construction materials that are ecologically unhealthy for the people
and the environment and they indirectly affect the health of the people. The lethality rate is increased.

Asbestos is one of the constituent elements of construction materials. It was frequently used in
construction in the past. Asbestos pipelines and sewerage systems as well as asbestos plates for the ceilings,
etc. used to be made. There was a percentage of lead in the paints used in construction which also poses a
danger for the human life (occurrence of cancer) [8].These materials will be discussed in this paper.
Reference will also be given to protection against them and establishment of regulations for their further use
in the environment.

3. WHAT IS “ASBESTOS”

The exact definition of asbestos [1] varies depending upon whom you ask. For example, an OSHA regulator
may give a different definition than one given by a geologist. In general, “asbestos” is the name given to six
fibrous silicate minerals that occur naturally in the earth’s crust.

3.1. Where does asbestos come from

Asbestos can be found in almost every section of the earth’s crust. Only in a few countries, however, is there
enough of it in the ground to make mining worthwhile.

3.2. For what is asbestos used

Asbestos fibers were used in two to three thousand different types of products or applications. The most
common uses of asbestos [4] were:

Thermal and acoustic insulation
Fireproofing

Textiles

Asbestos concrete and cement
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Flooring

Gaskets, packaging

Roofing felts, papers, shingles
Electrical insulation

3.3. Asbestos containing materials (ACM)

This is the broadest category of materials that might contain asbestos. Besides the commonly discussed
construction products, this category includes many products used in industry either currently or in the past.

3.4. Asbestos containing building materials (ACBM)

The Asbestos Hazard Emergency Response Act of 1986 (AHERA) required trained inspectors to look for
friable and nonfriable asbestos in schools.

The EPA created the term “Asbestos Containing Building Materials” (ACBM) to limit and focus the
attention of inspectors. In brief, ACBM was limited to friable and nonfriable construction materials found
inside buildings.

4. MISCELLANEOUS PRODUCTS

Miscellaneous materials include asbestos-containing construction materials that are not surfacing or thermal
system insulation (TSI). The list of miscellaneous products and materials is extensive [9]. The list below
summarizes only the most common materials and categories of materials.

4.1. Asbestos materials on roofs

Asbestos was used extensively in roofing products. Asbestos containing roofing products include asphalt
asbestos shingles, asbestos cement shingles, roofing felt, roofing paint and roof patching compound. These
products are considered non-friable when they are new. Heat, water, the effects of weathering and time can

cause these products to become friable.

4.2. Celing tiles

A small percentage of acoustic ceiling tiles contain asbestos. Usually these tiles contain pressed cellulose,
woodpulp, fiberglass, or other mineral wools. Asbestos was sometimes added in concentrations of 5-20
percent. Most ceiling tiles are considered somewhat friable. The mastic or adhesive that holds the tiles to the
wall or ceiling is actually more likely to contain asbestos than the tile itself. Suspended ceiling tiles rarely,
but occasionally contain asbestos.

4.3. Asbestos materials on floors

Asbestos was often used to reinforce vinyl or asphalt floor tiles. Vinyl asbestos floor tiles are generally
considered non-friable unless severely disturbed or subjected to abrasion. However, the mastic compound
used to attach these tiles to the sub-floor often also contains asbestos.

Leveling compounds and mastics used on floors may contain asbestos. They are nonfriable during their
application but can become friable over time.

4.4. Asbestos materials on walls

Walls were constructed with many products that might contain asbestos. Some of these materials might be
considered “surfacing materials” since they are sprayed or troweled on the surface of the wall. Many
caulking, patching, mastic and leveling compounds contain asbestos. Most of the time they are considered a
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miscellaneous material even though, like taping compound, they are troweled on the wall surface. They are
considered miscellaneous because they are more similar to the nonfriable miscellaneous materials than they
are similar to the always friable surfacing materials.

Gypsum board Wallboard (also called sheetrock, wallboard, or drywall) rarely contains asbestos. Yet

manufactures sometimes made it for special purposes included asbestos [6].

5. HEALTH EFFECTS ASSOCIATED WITH ASBESTOS EXPOSURE

Doctors and medical researchers have studied the illnesses associated with asbestos exposure for many years.
These studies demonstrated that breathing asbestos fibers may lead to increased risk of developing one or
more diseases.

Asbestos workers (in mining, manufacturing, and insulation installation) make up the majority of people
who developed a disease as a result of asbestos exposure. These workers were frequently exposed to high
concentrations of asbestos fibers and usually did not wear respirators. The asbestos abatement worker of
today follows specific work practices and wears appropriate protection, including respirators, to minimize the
risk of exposure [2].

Asbestos has negative effect upon the respiratory system It can cause asbestosis, which represents a
restrictive lung disease reducing the capacity of the lung. Asbestosis is prevalent among workers, who have
been exposed to large doses of asbestos fibers over a long period of time [5]. There is a clear dose-response
relationship between asbestos exposure and development of this disease. This means that the greater the
asbestos exposure, the more likely asbestosis will develop. Asbestos is one known cause of lung cancer.
OSHA estimates (based on research with heavily exposed workers) that employees exposed to industrial
concentrations of asbestos have five times greater risk of getting lung cancer than those employees not
exposed to asbestos.

Mesothelioma is probably the asbestos-related disease of the greatest concern since only a very small
exposure to asbestos may cause it. Fortunately, it is also the rarest asbestos-related disease. Mesothelioma is
a cancer of the chest lining (pleura). Pleural plaques indicate past exposure to asbestos (or some other dust
particles) but they are not cancerous and do not necessarily indicate that asbestos disease will develop.
Several other diseases are found more often among persons exposed to asbestos than in the normal
population. These include cancer of the esophagus, stomach, colon, and pancreas, pleural plaques, pleural
thickening, and pleural effusion.

In general, asbestos fibers can only cause disease when we breathe them. The more asbestos we breathe,
the more likely we will get one of the fatal diseases. Those diseases are lung cancer, asbestosis and
mesothelioma. All three have long latency periods before the symptoms of the disease are apparent. It
normally takes between 10-40 years for asbestos diseases to become apparent.

Several diseases are found more often among persons exposed to asbestos than in the normal population.
These include cancer of the esophaqus, stomach, colon, and pancreas, pleural plaques, pleural thickening and
pleural effusion.

In general, asbestos fibers can only cause disease when we breathe them. The more asbestos we breathe,
the more likely we will get one of the three fatal diseases. Those diseases are lung cancer, asbestosis, and
mesothelioma. All three have long latency periods before the symptoms of the disease are apparent. It
normally takes between 10-40 years for asbestos diseases to become apparent.

5.1. Assessing individual risk
We can define three kinds of exposure to airborne asbestos:

Occupational exposure occurs on the job as a result of job-related activities;
Incidental exposure may occur in buildings where asbestos-containing materials are present (and
may have been disturbed);

e Environmental exposure occurs when the ambient air outside contains asbestos fibers.

e The risk of developing disease will vary according to the amount of exposure.

81



5.2. Asbestos regulations

Asbestos regulations are complicated and confusing, yet, it is very important to determine which regulations
will apply before starting any asbestos inspection or work.

5.3. Osha regulations

The Federal Occupational Safety and Health Administration (OSHA) is an agency for developing and
implementing asbestos regulations. OSHA develops regulations, called standards, aimed at protecting the
health and safety of workers. Employers must follow those regulations or be subject to financial (and
sometimes criminal) penalties. OSHA inspectors may visit a job site to review work practices and determine
if the employer is complying with the standards. Workers may call OSHA and complain about unsafe
conditions. OSHA staff then visits the worksite and issue citations if their standards (regulations) have not
been followed.

OSHA is concerned with worker health and safety. OSHA has asbestos standards for construction,
general industry, and shipyards. Most asbestos removal and maintenance activity is covered by the
construction standard 29 CFR 1926.1101.

The standard divides asbestos work into four work classes. The work class determines the amount of
training required, the personal protection required, and the work practices required. The standard is very
specific about exactly how asbestos can be disturbed in order to reduce airborne asbestos fibers.

6. CONCLUSION

Based on the above stated where it is clearly said what asbestos is and where it can be found in households,
within the buildings and in nature and the extent it can harm people’s health, it is necessary to observe the
regulations for its use. This means that we need to know what the responsible agencies have prescribed
regarding the use of the asbestos in everyday life, i.e., in the human environment. Two major agencies
developing and enforcing asbestos regulations are the EPA and OSHA. The EPA enforces the AHERA Rule
and the NESHAP. AHERA requires public and non-profit private schools K-12 to inspect for asbestos and
develop management plans to manage any ACM left in their buildings. The training standards and programs
developed under this regulation now apply to all school, public and commercial buildings. That means that
any asbestos inspection, project design, project supervision or work done in regulated buildings must be done
by AHERA-accredited individuals. Knowing all this, it is concluded that we should be cautious and rigorous
in making decisions about application of all construction materials and particularly asbestos in construction
of structures.
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REZIME

Odrzivi razvoj predstavlja osnovu ekonomskog i okolinski prihvatljivog razvoja u kojem glavnu krorist ostvaruje drustvo.
Trenutna ekonomska kriza u svijetu uzro¢no-posljedi¢no se veze za druga dva stuba odrzivog razvoja i negativno utice na
ekoloske prilike, ba§ kao i na druStvo (cjelokupno covjeCanstvo). Klimatske promjene, gubitak biodiverziteta,
acidifikacija mora i okeana, zagadenje hemikalijama, problemi sa ozonskim slojem, promjene u koristenju zemljista,
nedostatak i neefikasno koristenje vode za pice, te drugi problemi i katastrofalne situacije sa kojima se sre¢emo jasno
pokazuju u kojem smjeru se kre¢emo.U domenu okolisa, Bosna i Hercegovina je postigla znacajne napretke i pokazuje
jasnu namjeru prikljuenja Evropskoj Uniji.U posljednjih desetak godina, usvojeni su i poceli su se primjenjivati setovi
odgovarajucih entiteskih zakona, kao i ve¢i dio potrebne sekundarne legislative.

KLJUCNE RECI

Odrzivi razvoj, zelena ekonomija, okolis, ciljevi, Bosna I Hercegovina.

ABSTRACT

Sustainable development is based on economic and environmentally acceptable development in which society realizes the
main benefit. The current economic crisis in the world is connected to the other two pillars of sustainable development
and with the negative impact on the environmental conditions, as well as on society (humankind). Climate change, loss of
biodiversity, acidification of the seas and oceans, chemical pollution, problems with the ozone layer, changes in land use,
lack and inefficient use of drinking water and other problems and disastrous situations that we face, clearly shows the
direction that we are moving on. In the area of environment, Bosnia and Herzegovina has made significant progress and
shows a clear intention to join the European Union. In the last ten years, Bosnia have been adopted and started to
implement the law sets in the appropriate entity, as well as most of the necessary secondary legislation.

KEY WORDS

Sustainable development, green economy, environment goals, Bosnia and Herzegovina.
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1. UVOD

Od 1992. godine kada je u Rio de Janeiru odrzan ,,Samit o Zemlji — Rio 92”, odnosno UN konferencija o
okoli$u i razvoju (UN Conference on Environment and Development - UNCED), odrzivi razvoj se smatra
korakom naprijed za buduce globalno djelovanje. Rio deklaracija o okoli$u i razvoju, Agenda 21, usvojena je
kao sredstvo za provedbu modela odrZivog razvoja.To je globalni akcijski program za 21.stoljece, koji poziva
sve drzave da formuliraju koncepte i strategije za odrzivi razvoj. Promicanje zastite okoli$a u druga podrucja
gospodarskih i drustvenih aktivnosti i dalje ostaje toliko potreban cilj koji bi jam¢io ne samo odrzivi razvoj,
ve¢ i zaStitu javnog zdravlja, te drustveno blagostanje. Preduvjet za postizanje tog cilja je ucinkovita
medusektorska suradnja. Pet godina nakon Samita o Zemlji organizirana je 19. Specijalna sjednica Generalne
skupstine UN-a (UNGASS-19) pod nazivom Rio+5, na kojoj je donesen Program dalje implementacije
Agende 21. Novi Svjetski samit o odrzivom razvoju Rio+10 (World Summit on Sustainable Development -
WSSD), na kojemu je ucestvovala i delegacija BiH, odrzan je 2002. godine u Johanesburgu, Juznoafricka
Republika. Cilj skupa je bio da se napravi 10-to godi$nji pregled aktivnosti vezano za UNCED proces na
nivou samita, te da se osvjeZi globalna podrska odrzivom razvoju. Samit je usvojio dva glavna dokumenta:
Johanesburski plan implementacije (JPOI) i Johanesbur$ku deklaraciju o odrzivom razvoju. Johanesburski
plan implementacije je dizajniran kao okvir za djelovanje kako bi se implementirale izvorne odluke UNCED-
a i ukljucuje poglavlja, kao Sto su: Iskorjenjavanje siromastva, proizvodnja i potro3nja, prirodni resursi,
zdravlje, male ostrvske nerazvijene zemlje (Small Island Developing States — SIDS), poglavlje Afrika, druge
regionalne inicijative, znacaj implementacije te institucionalni okvir. Johanesburska deklaracija o odrzivom
razvoju naglasila je put odrzivog razvoja od UNCED-a do WSSD, a oznacava izazove, izrazava posvecenost
odrzivom razvoju, navodi znac¢aj multilateralizma uz naglasenu potrebu za implementacijom obaveza iz Rio
de Janeira. Bosna i Hercegovina shvaca da je Rio+20 jedinstvena prilika za meduzavisni svijet da se osigura
politicka opredijeljenost za odrzivi razvoj. Tu ¢e se procijeniti napredak i propusti u implementaciji odluka
ranijih konferencija, te novi izazovi, s dvije veoma bliske teme:

[J  Institucionalni okvir za odrZivi razvoj, te
[l Zelena ekonomija u kontekstu odrzivog razvoja i iskorjenjivanja siromastva.

Institucionalni okvir se uglavnom odnosi na reformu medunarodnog okvira za saradnju i upravljanje
odrzivim razvojem, ali je i svaka suverena zemlja, odnosno njena demokratski izabrana vlast, odgovorna za
svoje vlastito unutras$nje ustrojstvo i upravljacke kapacitete za povecanje kvaliteta zivota svojih gradana.
Zelena ekonomija se definira kao ona koja efikasno koristi prirodne resurse i ekosistemske usluge, socijalno
je inkluzivna, energetski je efikasna i znacajno smanjuje okoli$ne rizike.Kako Bosna i Hercegovina nastoji
postati ¢lanica EU to su Europska strateSka opredjeljenja vodilja za naSe ciljeve i buduca postignuc¢a u
odrzivom razvoju. Bosna i Hercegovina se jasno opredijelila za euroatlanske integracije.Pregovori o
zaklju€ivanju Sporazuma u stabilizaciji i pridruzivanju (SSP) izmedu BiH i EU zvani¢no su otvoreni jo$
2005.godine, da bi Sporazum bio parafiran 4. decembra 2007., a nakon S§to su se stekli politicki uvjeti,
potpisan je 16. juna 2008. godine u Luksemburgu. Bosna i Hercegovina je zavr$ila ratifikaciju SSP-a u
novembru 2008., nakon $to su saglasnost dala oba doma Parlamentarne skupstine BiH i Predsjednistvo BiH
donijelo odluku o ratifikaciji SSP-a. Evropski parlament i svih 27 ¢lanica Evropske unije su ratifikovali SSP
jos krajem 2010., ali on ni do danas nije stupio na snagu. Odgadanjem stupanja na snagu SSP-a, Evropska
komisija ¢ini zapravo ustupak vlastima BiH, jer bi, u suprotnom, odmah po pocetku primjene, Sporazum bio
suspendovan. To bi se desilo s obzirom da BiH jo$ nije ispunila sve zadatke na koje se obavezala prilikom
potpisivanja. Sa Zakonom o sistemu drzavne pomoci, donesenim 03.02.2012.godine, vaznim reformskim —
evropskim zakonom, kasnilo se punih 19 mjeseci. DonoSenje Zakona o popisu stanovniStva, stanova i
domacinstava u BiH, takode u februaru 2012.godine, a koji bi trebao biti proveden u aprilu 2013. godine, prvi
puta nakon 1991. godine, od izuzetnog je znacaja za napredak BiH na EU putu i uopée razvoj BiH. To ¢e biti
suoCavanje sa istinom u BiH o svim pokazateljima — ekonomskim, socijalnim i u najsirem smislu okolisnim,
$to ¢e ujedno biti i jedinstvena prilika za one drustvene i politi¢ke snage, koje se bore da u BiH bude bolje, da
vjerodostojno, argumentovano i utemeljeno, stvarno rade na promjenama u pravcu odrzivog razvoja BiH. U
domenu okoli$a, Bosna i Hercegovina je postigla znacajne napretke i pokazuje jasnu namjeru prikljucenja
Evropskoj Uniji.U posljednjih desetak godina, usvojeni su i poceli su se primjenjivati setovi odgovarajucih
entiteskih zakona, kao i veéi dio potrebne sekundarne legislative.
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2. METODOLOGIJA
2.1 Odrzivi razvoj u Bosni i Hercegovini u razdoblju 2002-2012

Donosenjem Deklaracije o okoliSu i razvoju tijekom Samita o Zemlji, prema kojoj je odrzivi razvoj ideja
vodilja za 21.stoljece, postignut je konsenzus koji oznacava nuznost okolinog, ekonomskog i socijalno
pravednog razvoja u interesu sadasnjih i buducih generacija. U vrijeme odrzavanja Samita o Zemlji, najveceg
skupa na kojem se raspravljalo o novoj viziji razvoja u svijetu, u Bosni i Hercegovini bjesni rat, koji odnosi
ljudske zivote i uniStava materijalna i prirodna dobra. Tijekom druge polovice 90-tih godina 20.stoljeca, u
poslijeratnom razdoblju i fazi oporavka BiH, nije bilo velikog napretka u provedbi i operacionalizaciji
zakljucaka iz Ria. Veliki broj medunarodnih organizacija, kroz posebne programe i tekucu aktivnost,
podrzava oporavak i razvoj BiH, te od 2002. godine pocinje organizirano uvodenje zastite okolisa u praksu
BiH, a u skladu sa zakonodavstvom Europske Unije, kada se u Republlici Srpskoj donosi prvi set okolinskih
zakona, a 2003. u Fedraciji Bosne i Herzegovine. Prvo desetljec¢e 21.stoljeca je razdoblje u kojem se BiH
okreé¢e ka definiranju i razvoju odgovora na izazove odrzivog razvoja, te je bila jedna od 191 zemlje
sudionice Svjetskog samita o odrzivom razvoju Rio + 10 odrzanom 2002. godine u Johannesburgu. Od tada,
pa do danas, ovaj proces je kontinuiran i stabilan, iako nedovoljno brz i efektivan. Odrzivi razvoj u Bosni i
Hercegovini je ozbiljno shvacen i predstavlja stalan zadatak, koji prozima sve segmente drustva, posebno
kroz procese euro-atlantskih integracija. Shodno resursima, postoje¢em institucionalnom uredenju Bosne i
Hercegovine, te ukazanim prilikama i potrebama institucije organa vlasti, kompanije, organizacije te svi
drugi subjekti drustva ucestvuju u procesu odrzivog razvoja, svako na svoj nacin, bilo da je to kroz donosenje
zakona i podzakonskih akata, izradu strategija ili kroz implementaciju preuzetih domacih i medunarodnih
obaveza, sa razli¢itim uspjehom. Kada je rije¢ o mehanizmima i politickim (eng. policy) instrumentima za
implementaciju odrzivog razvoja, potrebno je konstatirati da Bosna i Hercegovina jo§ uvijek nema
Povjerenstvo za odrzivi razvoj na drzavnoj razini (eng. National Commission on Sustainable Development)
kojemu bi bilo povjereno stratesko usmjeravanje napora za implementaciju principa odrzivog razvoja.
Proces priklju¢enja Bosna i Hercegovine Europskoj Uniji jedan je od glavnih pokretaca provedbe koncepta
odrzivog razvoja preko harmonizacije domaceg zakonodavstva sa EU acquis, s obzirom da se zakonodavstvo
EU smatra jednim od najprogresivnijih, koje nastoji dosti¢i ciljeve zastite okoli$a i prirodnih resursa, razvoja
ekonomije temeljene na znanju, te socijalne uklju¢enosti. Napori koji su u€injeni da bi se provele reforme u
sektoru okolisa u Bosni i Hercegovini potaknuti su upravo mogucim ¢lanstvom u EU, odnosno usvajanjem i
preuzimanje pravne steCevine EU. Set od Sest temeljnih okolisnih zakona koji se odnose na zastitu okolisa,
zastitu zraka, upravljanje i zaStitu voda, upravljanje otpadom, zastitu prirode i fond za zastitu okoli$a usvojen
je u razdoblju od 2002. do 2004. godine u entitetima i Distriktu Br¢ko. Bosna i Hercegovina je posvecena
provedbi Milenijskih razvojnih ciljeva (Millenuim Development Goals).Izvje§¢e o druStvenom
razvoju/Milenijski razvojni ciljevi Bosne i Hercegovine (NHDR/MDG) izradeno je 2003.godine za razdoblje
2003-2015. Dokument sadrzi niz prijedloga politika s ciljem ostvarivanja pomaka prema punom dostizanju
relevantnih Milenijskih razvojnih ciljevana lokalnoj razini i 18ciljeva specificnih za Bosnu i
Hercegovinu.Definirano je 48 pokazatelja za preciznije pracenje napretka, a periodi¢no se izraduju i izvjestaji
o napretku.IzvjeStaj o napretku u realizaciji Milenijskih razvojnih ciljeva u Bosni i Hercegovini za
2010.godinu usvojen je od strane Vije¢a ministara Bosne i Hercegovine 29.11.2010.godine. Dokument
strategije smanjenja siromastva (Poverty Reduction Strategy Paper) u Bosni i Hercegovini za srednjoro¢no
razdoblje 2004-2007.uskladen je sa Izvjestajem o drustvenom razvoju.
Bosna i Hercegovina je, tek desetak godina nakon Samita o Zemlji 1992, ratificirala tri glavne UN
konvencije koje su donesene tijekom samita:

[J  Konvencija o bioloskoj raznolikosti (ratificirana 2002. godine), sa protokolom iz Katragene o
bioloskoj sigurnosti (ratificiran 2008. godine);

[J  Okvirna konvencija o klimatskim promjenama (ratificirana 2000. godine) sa Kyoto protokolom
(ratificiran 2008. godine);

[J  Konvencija UN o borbi protiv dezertifikacije u zemljama sa velikim suSama i/ili dezertifikacijom
(ratificirana 2002. godine).

Osim ove tri glavne konvencije, Bosna i Hercegovina je potpisnica i mnogih drugih multilateralnih
sporazuma u oblasti zastite okolia. Pored drugih medunarodnih sporazuma samo u toku 2008. godine
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ratificirane su: Arhuska, Bernska i CITES konvencija, te Kartagena i Kjoto protokol. U 2009.-0j godini
ratificirana je ESPO konvencija a po¢etkom 2010-te godine i Stokholmska konvencija, dok je 2011 godine
ratificiran i Pekinski amandman Montrealskog protokola Becke konvencije o zastiti ozonskog omotaca.U
narednom periodu se o¢ekuje, obzirom da su ve¢ pokrenuti procesi za ratifikaciju, Konvencija o o¢uvanju
migratornih vrsta divljih Zivotinja (CMS) Sporazum o o¢uvanju §iSmisa u Evropi London, 04.12.1991.godina
Protokol o integrisanom upravljanju obalskim podru¢jem Sredozemlja 4. Protokol o sprecavanju zagadenja
sredozemnog mora prekograniénim prevozom opasnog otpada i njegovim odlaganjem. Podaci o ratificiranim
sporazumima nalaze se na web stranici Ministarstva vanjske trgovine i ekonomskih odnosa Bosne i
Hercegovine, te nam u narednom periodu predstoji intenzivna aktivnost na implementaciju preuzetih
medunarodnih obaveza. Pored zakonske legislative, provedbenih propsapravila i procedura, te medunarodnih
dokumenata, uraden je i veliki broj strateskih dokumenata u razdoblju 2000-2012., koji predstavljaju osnovu
kontinuiranog rada na ostvarenju ciljeva odrzivog razvoja:

Srednjoroc¢na strategija ekonomskog razvoja 2000 — 2004 (2000);

Strategija upravljanja ¢vrstim otpadom (2002);

Procjena odrzivog razvoja u BiH — Izvjestaj za WSSD (2002);

Nacionalni okoli$ni akcioni plan — NEAP BiH (2003);

PRSP — Srednjoro¢na razvojna strategija 2004-2007 (2004);

UNECE EPRI1 - Environmental Performance Review 1 (2004);

Prvi nacionalni izvje$taj o klimatskim promjenama (2009);

Prvi izvjestaj o provedbi Arhuske konvencije u BiH (2010);

Strategija biodiverziteta sa akcionim planom (2010);

Izvjestaj NCSA (Samostalna procjena nacionalnih kapaciteta,2012);

Razvojna strategija Bosne i Hercegovine (2008 do 2018, koja formalno jo§ nije usvojena nastavak

-
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UNECE EPR?2 - Environmental Performance Review 2 (2011);

Nacrt Perspektive 2012-15 (DEP, april 2012);

Nacrt Izvjestaja o stanju okoliSa u BiH (izrada u toku);

U toku je izrada drugog nacionalni izvjestaj o klimatskim promjenama.

Opéenito, u usporedbi s europskim zemljama uocena su izvjesna podrucja na kojima se BiH susrece s ja¢im
izazovima, koji neminovno utjecu i na odrzivu proizvodnju i potrosnju:

Nestabilne i nedostajuce institucije

Nerazvijena infrastruktura, narocito transportna

Nedovoljna ulaganja u istrazivanje i razvoj

Obrazovni sistem neprilagoden potrebama trzista i visoka nezaposlenost

Zapocinjanje biznisa sporo, skupo i komplikovano

Neracionalno koriStenje energije i

Nizak nivo nacionalne Stednje.

Ova i druga klju¢na pitanja, na kojima Bosna i Hercegovina mora intenzivno raditi, navedena su u nacrtu
dokumenta Razvojne strategije Bosne i Hercegovine 2008 do 2018, ali su dijelom spomenuti i u drugim gore
spomenutim strateSkim dokumentima koji su uradeni i usvojeni na entitetskom i drzavnom nivou. Zbog toga
Bosna i Hercegovina treba poduzeti odgovarajuce korake i utvrditi mjere kojim bi se proces odrzivog razvoja
unaprijedio i okrenuo u pravcu zelene ekonomije, $to je tendencija na globalnom planu.

I s B A |

2.2 Politicka spremnost za implementaciju principa odrzivog razvoja

Europska unija (EU) i njene zemlje ¢lanice podrzavaju prijedlog ciljeva odrzivog razvoja kao vrijedan
doprinos ishodu Rio + 20 samita. Bosna i Hercegovina je prepoznala potrebu za ja¢anjemodrZivog razvojana
globalnoj, regionalnoj, drzavnoj i lokalnoj razini u skladu sa nacelom zajednicke, ali podijeljene
odgovornosti, te postujuci suverena prava svake drzave nad njenim prirodnim resursima. Bosna i
Hercegovina smatra da tranzicija ka zelenoj ekonomiji predstavlja nacin jacanja implementacije odrzivog
razvoja i borbe protiv siromastva. Prioriteti identificirani tijekom pripreme za Rio +20 i klju¢ni izazovi za
ubrzanje progresa prema odrzivom razvoju tijekom razdoblja od narednih 10 godina su:
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. Zastita i odrzivo koristenje vodnih resursa;

. Regionalna energetska stabilnost, energetska efikasnost u svim oblastima te orijentacija ka
koristenju obnovljivih izvora energije;

. Zastita 1 odrzivo upravljanje planinskim podrucjima, zastita bioloske raznolikosti i ocuvanje
stabilnosti ekosustava;

. Proizvodnja hrane.

2.3 Prilike za razvoj zelene ekonomije u Bosni i Hercegovini

Imajuéi u vidu dosada navedeno, a cijeneéi da je osiguranje dovoljnih koli¢ina vode, hrane i energije,
povezano sa sigurnosnim aspektom nasega drustva, smatramo da trenbamo iskoristiti svaku pruzenu priliku
povecavajudi Sanse za uspjeh na tom planu. Analizirajuéi tendencije u svijetu, vode¢i se vlastitim iskustvom
te uradenim i dostupnim dokumentima i strategijama, smatramo da su planine vaZzan izvor vitalnih usluga
ekosistema i imaju znacajnu ulogu u privrednom razvoju, zastiti okolia, ekoloskoj odrzivosti i ljudskom
blagostanju. Stoga nije slu¢ajno da je odrzivi planinski razvoj baziran na razvoju zelene ekonomije u fokusu
ovogodisnje Rio +20 Konferencije. Bosna i Hercegovina je pretezno planinska zemlja.Planine su znacajan
izvor vode, energije i bioloSke raznolikosti. One su kompleks klju¢nih resursa, kao §to su minerali te Sumski i
poljoprivredni proizvodi. U kontekstu globalnih tendencija u o€uvanju zivotne sredine teznja za zaStitom
planinskih ekosistema i na znanstvenim osnovama upravljanja istim u buducnosti trebaju biti na listi
prioriteta Bosne i Hercegovine. Cinjenica da se radi o vrlo osjetljivim kompleksima prirode koji su izloZeni
naglim promjenama potvrduje unaprijed iznesenu tezu. Planinski kompleksi su osjetljivi na ubrzanu eroziju
tla, pojavu klizista i nagli gubitak staniSta, $to u konacnici ima za posljedicu i smanjenje geneticke
raznolikosti. Planine su centri bioloske raznolikosti i utociste brojnim endemi¢nim vrstama biljaka i Zivotinja.
Ekoloska i bioloska raznolikost planinskih ekosistema ukljucuje planinske rudine na karbonatima i
silikatima, snjezanike, vristine, pukotine stijena, sipare, grani¢na zona Sume, planinske Sume, te planinske
torove. Danas su planinska podru¢ja ugrozena uslijed vrlo Sirokog spektra antropogenih aktivnosti. Osnovni
ekoloski problemi visokoplaninskih ekosistema su deforestacija, erozija zemljista, poremecaji vodnog
rezima, acidifikacija (SOx, NOx, COx), porast koncentracije CO2 - globalno zagrijavanje, te gubitak stanista.
Bosna i Hercegovina je u velikoj prednosti kada je u pitanju zastupljenost planinskih ekosistema. Zemljiste u
BiH je izrazito brdsko — planinsko, sa prosjeénom nadmorskom visinom od 500 m. Od ukupne povrsine BiH,
42% otpada na planine, a posljednji podaci govore da na Sume i Sumsko zemljiste otpada preko 60%
teritorije. BiH raspolaze i sa zna€ajnim vodnim bogatstvom. Bosna i Hercegovina se odlikuje prisustvom
ekosistema visokog stepena bioloske raznolikosti koji su distribuirani od nivoa mora do najviSih vrhova
planinskih masiva kakav je na primjer Magli¢ (2386 m). Na ovom relativnom malom podruéju je zastupljeno
nekoliko klimatskih tipova — mediteranska i submediteranska, kontinentalna, te nekoliko varijeteta
planinskog klimata. Geolo$ka podloga je takode raznolika. Dominantnu ulogu imaju karbonatne stijene —
kre¢njaci i dolomiti, te dolomitizirani kre¢njaci. U centralnom, sjevernom i sjeveroistoénom dijelu zemlje
nalaze se silikatne stijene razliite geoloske starosti. Tipovi tala predstavljaju razliCite stadije u razvoju
karbonatnih i silikatnih tala sa dominacijom kambri¢nih i ilimerizovanih tala. Na juznom dijelu zemlje,
dominantu ulogu imaju tamna fertilna tla i rendzine.Heterogeni abioticki faktori su omogudili razvoj
jedinstvenog mozaika visoke bioloske raznolikosti. Bosna i Hercegovina predstavlja zemlju koja se odlikuje
vrlo visokim nivoima bioloske raznolikosti kako na nivou vrsta tako i na nivou ekosistema. Postoje tri glavne
biogeografske regije u Bosni i Hercegovini: mediteranska, kontinentalna i alpska. Bogatstvo flore je
omogucilo razvoj i vrlo raznolikih ekosistema. Uzimaju¢i u obzir geografske, geoloske, klimatske i
historijske okolnosti, moguce je razlikovati tri glavna fitogeogografska regiona: (1) Mediteranski, (2)
Eurosibirsko-boreoamericki, i (3) Alpsko-visokonordijski gdje spadaju i najvisi planinski vrhovi. Bosna i
Hercegovina se odlikuje vrlo bogatom florom sa oko 5200 taksona vaskularnih biljaka. Uzevsi u obzir broj
vrsta i relativno malu povrsinu drzave, gustina i diverzitet taksona u BiH spadaju medu najvise u Evropi.
Promjene u generalnim fizi¢ko-geografskim uvjetima, a posebno nastanak i nestanak prirodnih izolacijskih
barijera u toku geoloske proslosti su imali vrlo snazan utjecaj na razvoj i sastav zivog svijeta u vodotocima.
Prema socio-ekonomskim pokazateljima BiH spada u grupu nerazvijenih zemalja koja je zbog drustvenih i
politi¢kih okolnosti u proteklih 20 godina uspjela oCuvati svoje prirodne resurse i samo mali procenat njih
podvrgnuti eksploataciji. Najveci izazov sa kojim se drzava suocava danas je kako izbalansirati privredni
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razvoj sa ocuvanjem prirodnih resursa. Jedno od rjeSenja moze biti upravo podsticanje razvoja zelene
ekonomije. Raspolozivi resursi nude veliku razvojnu Sansu za BiH koja se ogleda u razvoju zelenog
poduzetni$tva u sektorima proizvodnji zdrave hrane, eksploatacije prirodnih (mineralnih) voda, iskoristenja
obnovljivih izvora energije, te sektoru turizma. Razvoj zelenog poduzetni$tva svoju bazu moze imati u
planinskim ekosistemima kao najveéem prirodnom resursu koji zemlja posjeduje i to su koji nude sve gore
navedene usluge. Medutim, Izvje$taj o razvoju zelenog poduzetni$tva u BiH godine je pokazao uglavnom
nedostatak znanja i inicijative, posebno u dijelu koji se odnosi na zakonske i finansijske instrumente, koji bi
ubrzali razvoj zelenog poduzetnistva. I dok se sa jedne strane investitori suo¢avaju sa brojnim pravnim i
birokratskim preprekama kod zapocinjanja biznisa, bez adekvatnih finansijskih poticaja, s druge stane zemlja
obiluje prirodnih resursima i ogromnim potencijalom koji bi poduzetnici sa inovativnim idejama mogli i
trebali iskoristiti. Stoga u strateSkom i politickom smislu, opredjeljenje BiH treba biti na poticanju razvoja
zelene ekonomije kroz unaprjedenje pravnog, strate$kog i finansijskog okvira koji ¢e kreirati povoljno
okruzenje za razvoj zelenih poduzetnika i na taj nacin doprinijeti, izmedu ostalog, i odrZzivom razvoju
planinskih ekosistema:

. Poticanje razvoja istrazivanja planinskih podrucja

. Intervencije u politike i postojece strategije razvoja poduzetnistva;

. Povecanje protoka informacija sa vi§ih prema nizim razinama vlasti i zajednicke strategije prema
maksimalnom koristenju EU fondova za razvoj zelenog poduzetnistva;

. Sirenje informacija o zelenom poduzetnistvu;

. Provodenje obuka/radionica/seminara na temu zelenog poduzetnistva;

. Razmjena znanja sa stru¢njacima/poduzetnicima iz zemalja EU. Staviti naglasak na koristenje
benchmarkinga i razmjenu najbolje prakse jer se jasna dodana vrijednost dobiva od ucenja iz tudih iskustava;

. Prikupljanje uspje$nog zelenog poduzetnistva u udruzenje i izgradnja kapaciteta za obranu njihovih
prava i promicanje rada zelenih poduzetnika u zemlji;

. Provedba demonstracijskih projekata.
Kratkovidno je smatrati da ekologija i ekonomija predstavljaju dvije dijametralne suprotnosti koje ne mogu
pronac¢i zajednicki jezik o pitanjima ekonomije i kvaliteta okoliSa. Upravo zelena ekonomija koja
podrazumijeva podsticanje razvojnih aktivnosti koje ¢e imati znatno reducirane negativne posljedice po
okoli§ predstavlja znacajan iskorak prema uravnotezenom razvoju. Znacajne odlike planina u evropskom
kontekstu ukljucuju vodne resurse, buduci da se izvori svih znacajnijih vodotoka u BiH nalaze u planinskim
podru¢jima.Takoder, veoma su znacajna Sumska stanista koja igraju znacajnu ulogu u odrzavanju ekoloskih
servisa nale planete.Kao najznacajniji vid podrske vecine ekonomskih aktivnosti, prirodni resursi daju
klju¢ni doprinos odrzivom razvoju.

2.4 Institucionalni okvir za odrzivi razvoj

Bosna i Hercegovina smatra da integracija tri stuba odrzivog razvoja u sve sfere djelovanja drustva i
ekonomije na lokalnom, drzavnom, regionalnom i globalnom nivou sa pravom zahtjeva preuredenje
institucionalnog okvira u obimu u kojem ¢e moci efektivno odgovoriti na date izazove i ambiciozne ciljeve
postavljene Rio+20 inicijativom. U ovom pogledu, upravljanje (en. governance) na svim nivoima i
insistiranje na daljnjoj implementaciji Agende 21, uz postivanje Rio principa je od klju¢nog znacaja. Bosna i
Hercegovina pozdravlja nastavak centralne uloge Generalne skupStine UN-a (General Aseembly) kao
platforme za donoSenje politika u cilju daljeg integrisanja odrzivog razvoja.Dalje jacanje uloge ECOSEC-a u
koordinaciji, monitoringu i promovisanju uklju¢ivanja odrzivog razvoja u djelovanje operativnih institucija
UN-a je neophodno. Inicijativu za formiranje Vije¢a za odrzivi razvoj (Sustaianble Development Council)
treba podrzati uz osiguravanje jasnih i transparentnih pokazatelja da je formiranje ovog Vijeca svrsishodno
postizanju ciljeva odrzivog razvoja.Zemlje ¢lanice UN-a trebaju biti aktivno ukljuene u definisanje mandata
ovog Vijeca. Bosna i Hercegovina podrzava uspostavu organizacije koja ¢e moéi odgovoriti na globalne
okolisne izazove. U cilju jacanja okoli$nih standarda i prakse, te ispunjavanja obaveza koje proizlaze iz
medunarodnih ugovora za zastitu okoli$a na globalnom i regionalnom nivou, kljuéno je ojacati kapacitet
UNEP-a kao specijalizirane UN agencije i osigurati stalne i predvidive izvore finansiranja za programe
odrzivog razvoja. Ujedinjene Nacije i druge medunarodne institucije trebaju podrzavati zemlje u razvoju u
izradi strategija koje ¢e biti prilagodene potrebama i specificnim uslovima tih zemalja, kroz dodatne izvore
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finansiranja i jacanje drzavnih (en. national) kapaciteta. Jedan od klju¢nih izazova koji stoji pred
medunarodnim finansijskim institucijama je jacanje veze izmedu odrzivog razvoja, zaStite okoliSa i
mehanizama finansiranja. Kako bi se obezbijedila bolja podrSka zemljama u razvoju, od izuzetnog znacaja je
integriranje principa odrzivog razvoja u okoliSne i druStvene politike, te programske strategije medunarodnih
finansijskih institucija. Postojeca saradnja i razmjena informacija i iskustava na medunarodnom, regionalnom
i sub-regionalnom nivou se treba ojacati kako bi se omogucilo prelazak na zelenu ekonomiju, sa posebnim
osvrtom na zemlje u razvoju. Zelena ekonomija je sredstvo za dostizanje ciljeva odrzivog razvoja. Ovaj
pristup zahtjeva jacanje kapaciteta na svim nivoima uz u¢escée svih interesnih grupa: vlada, javnog i privatnog
sektora, organizacija civilnog drustva i relevantnih medunarodnih institucija. Bosna i Hercegovina je
prepoznala potrebu za uklju¢ivanjem principa odrzivog razvoja u svoje razvojne planove, kao i potrebu
integralnog planiranja. Budu¢i da se Bosna i Hercegovina opredijelila za put pridruzivanja zajednici
evropskih drzava, u slijedimo i podrzavamo put koji je zacrtala i sama EU u pogledu na odrzivi razvoj i
zelenu ekonomiju. Jacanje institucionalnog okvira zahtjeva prilagodavanje postojeéih upravljackih kapaciteta
na svim nivoima, s naglaskom na poboljSanje komunikacije u horizontalnom i vertikalnom smjeru.
Uzimajuéi u obzir specifian i lokaliziran kontekst donosenja odluka koji se odnosi na Bosnu i Hercegovinu,
upravljacke strukture svjesne su ograni¢enja drzavnog (en. national) institucionalnog okvira za odrzivi
razvoj, te je izrazena spremnost za ulaganje daljih napora za jacanje koherentnosti drzavnih institucija radi
dostizanja ciljeva odrzivog razvoja. Formiranje drzavnog odbora za odrZzivi razvoj je alat za koordinaciju,
konsolidaciju i ukljuéivanje intersektorskih pitanja, kao i svih interesnih grupa. Ovaj pristup je relevantan
kako za donoSenje odluka na drzavnom (en. national) nivou i inegrisanje tri stuba razvoja, tako i za saradnju
na sub-regionalnom i regionalnom nivou koja je za Bosnu i Hercegovinu od velike vaznosti. Izgradnja
kapaciteta, povecanje nivoa znanja i vjestina, pristup informacijama i u€esni¢ko planiranje na lokalnom i
drzavnom (en. national) nivou su preduslovi za odrzivi razvoj. Medunarodne finansijske institucije i
bilateralni partneri treba da pruze vecu podrsku lokalnim inicijativama, uz saradnju sa drzavnim (en.
national) institucijama, za dostizanje odrzivog razvoja i tranzicije ka zelenoj ekonomiji.

3. ZAKLJUCAK

Konstatujuci da smo u periodu od 2002. do 2012. godine postigli znacajne rezultate, koji se ogledaju u
prihva¢enim novim medunarodnim okoliskim sporazumuma, novom i poboljsanom zakonskom legislativom,
brojnim strateSkim dokumentima koje nismo do sada imali, povec¢anjem ljudskih kapaciteta te ojacanom
svijeS¢u javnosti svih gradana i donosica odluka, smatramo da dalje aktivnosti moramo intenzivirati u pravcu
izgradnje druStva zelene ekonomije. Iskorjenjivanje siromastva koristeci ostojece resurse jeste i Sansa ali i
obaveza. Time ¢e se posti¢i veca sigurnost gradana, a okoliSem ¢emo upravljatiu na odrziv na¢in. U cilju
prosperitetne, sigurne i odrzive buducnosti za ljude i planetu Bosna i Hercegovina mora suradivati, te sa
ostalim zemljama regiona i svijeta raditi na iskorjenjivanju svih oblika siromastva. Ulaganje u obrazovanje,
razvoj ljudskih resursa i dobro planirane infrastrukturne projekte su jedine efikasne mjere za oslobodenje
dijela ¢ovjecanstva koji zivi u zemljama u razvoju iz opakog vrtloga siromastva i korupcije. U tom smislu,
prijenos tehnologije je kljucan za energetsku odrzivost i razvoj zelene ekonomije. Bogate nacije razlikuju se
od ostalih upravo po dobro razvijenoj i odrzavanoj infrastrukturi i adekvatno obuéenoj radnoj snazi. Jedan od
klju¢nih segmenata odrzivog razvoja Bosne i Hercegovine je uklju¢ivanje mladih, te jaCanje i integriranje
institucionalnog pristupa na lokalnom i drzavnom nivou. Obrazovanje, ukljucujuéi i obrazovanje donositelja
odluka i obuke za zelena radna mjesta i zeleno poduzetni$tvo, preduvjet je za razumijevanje i primjenu
koncepta odrzivog razvoja. Kako bismo ojacali implementaciju ciljeva odrzivog razvoja i pojacali borbu
protiv siromastva, potrebno je da se aktivno uklju¢imo u proces, da pratimo aktivnosti Rio+20, te da se
zalazemo za jaCanje saradnje i rjeSavanje tekucih i novih pitanja na nacin koji ¢e poboljSati moguénosti za
sve, te biti usmjeren na humani razvoj i postizanje bolje integracije medu tri stuba odrzivog razvoja-
ekonomskog, socijalnog i ekoloskog. U ovom procesu svi u Bosni i Hercegovini imamo mjesto, ulogu,
obaveze i odgovornosti, ali i pravo na koristenje dobrobiti koju ¢e nam pravilan pristup u rjeSavanju pitanja
odrzivog razvoja donijeti.
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ABSTRACT

Energy is essential for development of any country. Without adequate energy sector policy, it is not possible to achieve
industrial and economic progress. But as far as energy was important for development, it is only a mechanism towards
achieving the ultimate goals - a sustainable economy, a clean environment, high standard of living, prosperity and health
of the population. Therefore, it is important that decision-makers and policy-makers understand the implications and
effects of different energy pogrom, alternative policies, strategies, plans and modeling of the energy sector and the impact
of their policies on the population.
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1. INTRODUCTION

Energy indicators and data, when properly interpreted and analyzed, can serve the civilian sector and the
public as an argument for dialogue with policy-makers. Indicators related to the production and consumption
sectors, can be used to analyze the factors that affect the energy, environment, economy and social well-
being, and how these may be affected in order to improve the trend. They can also be used for the monitoring
of implemented policies and to assist in the modeling of current and future strategies.

However , policies in the energy sector can not be explained without a critical analysis of the consequent -
causal factors that are related to the problems of structurally management energy sector. The following brief
analysis of the energy sector in Bosnia and Herzegovina we will present indicators that tell us about how the
BiH energy is produced and consumed, to be with her and managed by the perspectives development and
implications for the citizens , as the road is selected , and depending on the chosen model of management
energy sector.

2. METHODS

In order trends of European and global energy sector was clear, it is necessary to reflect on the current
practice of planning and development of energy systems (Couture, Gagnon, 2010). In the past , it was mainly
based on the so-called optimization model - investing in the energy sector depended on the minimization of
financial cost , are invested where there is already a certain infrastructure or certain natural resources to
production was as large as possible , as to the level of technological capacity allows. The Eastern bloc
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countries electricity prices were liberalized to the same extent as in the West - they were more social ,
subsidized by the state. At about the same times when Western countries decided to devote more attention to
renewable energy sources and even subsidize producers (and consumers) of renewable energy to reduce
environmental pollution, stimulate innovation and increase energy security , the former Eastern Bloc
countries began the liberalization of the energy market , which among other things resulted in a price increase
in electricity prices (International Energy Agency, 2008) .

Clearly, the long-standing policy of social subsidies proved to be not only unsustainable, but also long
lasting. Subsidizing electricity prices , the cost of heating or power generation cost only means that the cost
of shifting the burden of citizens through lower investment in infrastructure, the modernization drive, and
less investment in other sectors of the economy or the social services. Thus, the Eastern Bloc countries
significantly retarded in the technological development and the level of investment in the energy sector,
which, among other things, cause a lower standard of living in these countries. The changes that have
occurred through the liberalization of markets and raising energy prices have hit the already impoverished
population , but they were necessary in order to keep up with development countries. On the other hand,
subsidizing the price of a large impact (non-transparent) state planning of the energy sector have not resulted
in establishing a stimulating environment for private investment , technological innovation , cross - sectoral
networking and sustainable development . In addition, emissions of CO2 in the poorer countries of the
Eastern bloc remained at a level that has long been obsolete in Western Europe. The reduction of CO2
emissions and investment in renewable energy often have a secondary role in the public debate and strategic
goals of political authority in transition countries for the simple reason that policy change requires a change
in the established paradigm and the vicious circle of public goods in a system where there is no clear
separation between the executive , judicial and legislative powers on the one hand, and the monopoly on the
other side, and consequently no mechanisms for transparency , accountability and sanctions for misuse of
public resources (IMF, 2003).

So on one hand we have the developed countries where the cost of electricity , heating and other energy
lower than in countries in transition , in relative and absolute terms , although it is based on the market , not
on subsidies, and , on the other hand, we have countries that are brought into a situation that is only now
liberalize prices . In addition , these countries are lagging behind in the situation that they have to import new
technologies for renewable and clean energy sources for the West or import "clean " but costly natural gas
from the East, from Russia, which in fact may be the need to use energy dependence on countries which
delivers gas for political favors(UNDP, 2007). Internationally active commitment to reducing pollution and
unsustainable current policy creates an increasing need for the production and use of renewable , clean
sources of energy. Countries that do not have or do not produce this technology and have no local capacity
for innovation that leads to new technologies , will have to import them , which further hinders their
development because the price of imports and transfers of money abroad rather than in the domestic economy
, we must add the cost of transportation, production, distribution, consumption, social costs of brain drain
towards developed countries, political conditionality and the like. Thus, we can conclude that there are three
general scenarios that are imposed in the policy of the energy sector, namely:

- The scenario under which a country is investing in renewable energy and energy efficiency in order to
rationalize spending and strengthen the local capacity of energy production as much as allow climatic and
geographical and technological conditions (green economy) ;

- The scenario under which the energy strategy is based largely on imports of clean energy sources such
as natural gas and expensive technologies produced abroad , and

- Scenario "business as usual" under which continues with politics as usual , and as in the case of BiH
means a disproportionate exploitation of lignite , low energy efficiency , subsidizing unprofitable power
plants , and non-performance of obligations arising from ECSEE (Energy Community of South East Europe /
Energy Community of South East Europe) (Energy Community, 2008).

2.1. Indicators for BiH

Let us now turn to the energy sector in BiH . One common indicator of the situation in the energy sector ,
energy intensity . Energy intensity is generally silent on how the energy is used to make a single product .
What is an energy intensity of a country's smaller , it is the production and use of more efficient saver - less is
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being spent to make something prozvelo . More accurate indicator of the energy intensity of gross domestic
product , for example , how much energy is consumed to the country's economy produced $ 1,000 of GDP .
Again, a lower level of energy intensity implies a relatively efficient way of producing a higher marginal
profit . According to the World Bank, the energy intensity in BiH is very high and is estimated to amount to
0.77 tons per $ 1,000 of GDP. By comparison , this is four times more than the average in the European
Union and the member states of the OECD. The European country average for the same amount spent saver
produce four times more than the national income BiH . Annual consumption of power with per capita
amounts to about 2.320kWh , while inpatient spending in the EU about 6,145 kWh per capita as a result of
the low standard of living and low levels of economic activity (Kovacevic, 2010). High energy intensity
indicates high losses amount to about 40% of the total energy produced . For example , the energy mix of
energy sources in BiH is divided into about 45 % of the sources from hydropower and 55 % of the sources of
poor quality coal - lignite . This ratio in the Federation is even more striking , 65 % to under 35 % in favor of
coal . The average price of coal by power plants pay when purchasing are not sufficient to cover the
operating costs of the mine that are great for low labor productivity ( 0.4 tons per year of production per
employee in FBiH ) and the use of obsolete equipment . The World Bank is still 2004th was estimated that
the mine has 60 % of redundancy , so that the mines each year accumulated losses in manufacturing , which
is not sufficient to cover the cost ( acquisition price paid by coal power plants according to the analysis of the
World Bank in 2004 was 1.80 Euro per GJ and market price of 2:00 Euro per GJ , and this difference is paid
by the state through subsidies) . As a result , the mining industry is not able to pay pension insurance or
modernization in such operations . Differences and compensate for these losses paid by the state through
subsidies lignite mining industry , as well as plants for their enormous losses. These are actually hidden costs
built into the price of electricity and heating paid by the citizens . Furthermore, the exploitation of lignite has
a very negative impact on the environment as pollution and acidification of the soil, so the air pollution and
climate change . Soil pollution threatens the opportunity for the development of agriculture , polluting the
water and natural resources and reduces the competitive advantage of tourism and sustainable development in
rural areas . Indicator that tells us about the amount of pollution relative to the achievement of the gross
domestic product is the Carbon intensity to GDP ( CO2/GDP ) that BiH has a value of 0.62 , while the EU
0.33 therefore energy production in BiH resulted in twice as much pollution than in the EU. BiH recorded
large losses in energy distribution , also in the amount of 40 % of energy , mainly due to obsolete plants and
technology in plants , and because of the lack of plants for combined heat and power (combined heat and
power - CHP). And for these losses the state allocates subsidies (Energy Efficiency Road Map, 2011). Finally
, BiH recorded large losses in energy use. It is estimated that at least 30% of heating energy wasted due to
poor insulation of residential buildings and private houses for the poor in quality of devices for firewood .
More than 60 % of the population is used for heating the wood. When the price of electricity , oil and other
energy sources increases, it increases the price of firewood, which is expensive in BiH than elsewhere in
Europe, or the tree obtained by illegal deforestation, often high-quality wood . Again deforestation causes
soil erosion and decreasing arable land, and the use of firewood and further polluting the environment and
indoor living spaces. According to estimates, during the winter months, the average household is heated only
about 10 square meters of living space, which is probably the minimum for survival , but using that much
energy that the quality of living spaces and the use of better equipment for heating could heat about 40 square
meters of living space, which is more than average living space in the EU . In addition, households in BiH
pay a higher relative price of energy than households (EU PEEREA, Regular Review, 2008). So to sum up
energy in BiH comes from a disproportionately large share of coal , which has a negative impact on the
productivity and efficiency of all sectors of the economy . Lignite production involves digging overburden
and coal . Excavation, transport and disposal of overburden and coal in BiH proizovodi higher traffic volume
than the entire agriculture, industry , households and imports expensive. If the lignite mines in BiH to the
level of productivity and the use of machinery such mines in the EU , they would dig up the same number of
tons of material , but it would represent 3-4 times less energy because the energy content of lignite many
times less than that of coal , which is the mainstay of the energy industry in the EU . Measured in energy
units , the productivity of the mine would still four times lower . The backlog in productivity than 4 times in
such a large part of the economy suggests that the economy of Bosnia and Herzegovina would have
comparable overall productivity even when all other industries have productivity above the EU average. This
in turn makes it difficult to balance the foreign trade balance . As much as loans provided to encourage the
development or adopt measures to boost exports that would not be enough to compensate for the economic
loss . Energy intensity indicators tell us that the energy that would be produced in Europe at $ 1,000 national
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product in BiH produces about $ 250. In addition , these countries imported energy-intensive products ,
copper , steel, aluminum , etc. , while BiH these products are exported. There are no reliable data and
analysis , but it is easy to conclude that I would probably in the export of these products achieved a net loss .
Most of the gross national product of $ 250 is a trading profit on imports of consumer goods and the profit of
foreign banks operating in BiH , and not a result of actual production. This is confirmed by the large foreign
trade deficit which BiH has from year to year. Energy production in BiH , as it is irrational directed ,
produced only a fraction of the value that is the same amount saver achieved in the EU . If the effort to dig
and transport coal was directed to an industrial production , BiH would be able to significantly improve its
gross national product. Furthermore , the plants are burned gas and produces hot water that is transported to
the building that need two times more energy per square meter of the building in the European Union . The
total capacity is used for about 10 to 15 % of the available time . This form of heat energy could
simultaneously produce and electricity ( CHP combined ) , but in BiH reduced to hot water radiators. Plant in
BiH are under the direction of 11 companies that are all owned by municipalities . Municipalities set tariffs
below market prices and pay more for gas than households , leading to further deteoraciji services and
infrastructure. For the entire circuit energy inefficient production and consumption citizens pay extremely
high hidden costs. Electricity bill or heating does not reflect this price. When a citizen pays the shadow price
of the budget subsidies and sub-optimal investment in the whole cycle of production, distribution and
consumption sectors , it remains less money available for food , education, health , as well as the investment
in better equipment and an energy efficiency of housing . Thus the cycle of poverty continues. The prices for
the consumers on the other hand are the motivation for Investor to invest in renewable energy, and the
country still lags behind the European average. Political power and financial institutions have little
understanding of these problems and usually are passing the ball with their policies on international
agreements signed on the liberalization of the market as this is the reason the more expensive tariffs, and the
population is essentially not clear why and how energy prices rise or what could do about it (Simurdic, 2009).
So before BiH is crucial development dilemma . Continue to practice as before , which inevitably leads to
economic collapse and misery guarantee future generations , or to change course and focus on market
liberalization to attract investors in renewable energy saver , restructuring of production through
modernization and the closure of unprofitable mines and power plants , and investment in energy efficiency.
The prerequisite for this is structural reform in the sector under which here we mean a change of management
in the energy sector , in line with the EU in the energy sector .

2.2 . Green economy 's EU accession and in connection with the Western
Balkans

How important is energy policy at the EU level shows that attention is paid to this sector , not only through
specific investments, but also by the strategies adopted , binding for all member states . Intervention
economic measures adopted in recent years to combat the global economic crisis is largely concerned with
just the "green economy" as a key driver of development , with special emphasis on sub- energy efficiency
and renewable energy . Globally , it is enough to mention the data Bloombergovog research investment in
renewable saver . According to these data , last year invested a record $ 243 billion. The biggest part is
related to Chinese investments in renewable energy and European offshore wind farms , and a significant
increase in small solar power plants across the European Union . This is compared to 2009. represents an
increase of 30 % , with respect to the 2004th 500 % a year . The global economic crisis, which particularly
affected the European Union , underscored two key things that have a significant impact on the strategic
response of the European Commission. First, the economic crisis requires a unified political response to all
member countries , both at the strategic level of harmonization of energy policies , and to strengthen the
unified voice of the EU -level negotiations with third countries, which proved to be particularly important
nakog gas crisis with Russia , and second , the relative economic decline in the EU compared to the rest of
the world that is expanding rapidly , requires intensification of investment in the green economy and faster
binding of the European market , including better sharing of technology. Therefore , a key component of this
vision is the energy sector and the environment that can integrate the term " green economy " . This strategic
vision includes the regions and countries of South-Eastern Europe and the Western Balkans (UNDP, 2007).
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At the strategic level, there is a whole series of documents based on mutual co-ordinated policy of the
EU:

-2020;

- Energy 2020 - Energy Strategy for Europe 2011-2020 ;

- The package of energy infrastructure and communication on energy infrastructure priorities for 2020 ;

- Action Plan for Energy Efficiency , 2011;

- 2050 - The Road Map ;

- Communication concerning external dimension of energy policy in 2011 ;

- The third package of liberalization of the energy market ;

- The climate energy package ;

- The package of energy security and efficiency, and

- The program of financial support for priority projects in the energy sector within the European recovery

The vision and main principles of EU policies in these documents could be summarized in the following
points, namely (Energy Community. 2008):

a) Completing the internal energy market 2014.;

b ) No member state can not remain isolated in the energy policy of Europe , including the candidate
countries and potential candidates , ie , no country can remain energetic island after the 2015th years;

¢ ) The key objective is to focus on energy efficiency ;

d) The introduction and implementation of a coordinated , common external energy policy ;

e ) Integration of the neighboring countries to the east and south of Europe into a single energy market
and the strengthening of cooperation with key partners to deliver energy EU ;

f) Continued expansion and diversification of portfolio and network of energy supply , and

g) The establishment of a unified data system of the EU and the mechanisms of information exchange on
energy agreements with third countries until the 1% of January in 2012. year.

Document 2020, and in particular the Road Map in 2050, most vividly is the direction in which the policy
of the European ( and global) energy sector to move. First of all , the strategies are conditioned by the policy
of preserving the environment and climate (Energy Efficiency Road Map, 2011). This implies a large
reduction in CO2 emissions and other environmental pollutants . In addition to the limits that already exist in
most of the pollution emission , which is the result of the function of power plants , and gradually introduced
mandatory reduction of greenhouse gas emissions for each country . International law is based on the
emission of these gases compared to in 1990. year will be in 2050. year will be at least halved , which
automatically causes the design and implementation of energy strategy that assumes strategic and structural
changes in the production and use of energy .

2.3 . Attitude towards a green economy in BiH

Taking into account the main economic indicators for Bosnia and Herzegovina, including the level of
unemployment, the quality of housing and infrastructure , state of the environment especially in large urban
centers , the existing level of energy efficiency in industry , public buildings and households , the impact of
rising electricity prices and energy to social vulnerable populations , and the state of health care , pension ,
education and the like , come to the conclusion that politics is geared towards a green economy in the context
of poverty reduction and sustainable development is more important for BiH than in the average EU country .
In other words, the relative benefits of reform and investment in this area would be greater than in developed
countries , while the price paid for the delay in reforms is extremely high. However, in Bosnia and
Herzegovina has no significant investment in renewable energy ( OEI ) , despite great potential. After a
period of relative interest and the odd investment in small hydro, with the economic crisis further
development of these infrastructure projects is stopped. Since the establishment of the entity regulatory
commission issued a total of 17 permits for construction of small hydropower plants . According to the
Regulatory Commission for Electricity in Federation of Bosnia and Herzegovina (FERC ) issued 22 licenses
and 10 preliminary permits for the construction of small hydro power plants. Energy Regulatory Commission
of the Republic of Serbian approved a seven licenses for the production of electricity from small hydropower
plants. Investors are not looking for licenses for the production of electricity from other renewable energy
sources. The exception is the license for construction issued by the FERC for a small wind farm "Mostre 1"
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High . According to the regulations of FERC , any plant that produces electricity , including plants that
generate energy for their own use , must obtain permission from the Regulatory Commission , so that the
records FERC clearly shows that there was no interest in building a solar power plant or other biomass
(ECFR, 2007) . Regulation on the use of renewable energy sources and cogeneration (CHP) was adopted in
mid- last year in the Federal Parliament (Official Gazette of BiH no. 36/10) regulates the so-called. Feed -in
tariffs for renewable energy increase the return on investment in renewable energy. However, of this
regulation is not being implemented in practice, which hinders the further development of this sector (World
Bank, 2008). On the other hand, the current practice in Bosnia and Herzegovina is contrary to the provisions
of the EU Directive . One example is this: the preparation for the construction of the mine and power plant in
Duvno Congo, and to the "dirty" coal that has already been banned in Europe for years , are being intensified.
The project, which should be finished 2013th, mine, according to plans , should have surface mines within a
radius of 10 kilometers , depths up to 250 meters. The Plant Kongora should burn more than 3.5 million tons
of lignite per year , the worst quality coal with high ash percentage , about 27 percent , sulfur 1 to 2 percent ,
high humidity and coal increased radioactivity . Gas emissions into the atmosphere would be omitted year
between 2 and 3 million tons of CO2, 2500 tons of sulfur dioxide, 1,000 tons of nitrogen oxides, 300 tons of
dust and 300 pounds of mercury. Within a radius of 50 kilometers would lead to thermal changes and
pollution of groundwater in which Duvanj field a lot. All these alarming data provided in pre-feasibility study
for the mine and TPP Kong. News of the preparation of the construction is all the more shocking because
Bosnia and Herzegovina belongs must fulfill its obligations under the Large Combustion Plants Directive of
the European Energy Community in 2017, which includes modernization of power plants (elimination of
subsidies, the closure of unprofitable mines, modernize equipment, and reducing emissions of CO2 and other
contaminants to acceptable levels). If that happens there could be closure of some power plants (OECD
2004). Sometimes in public debates on investments in renewable energy, we can hear that H "is not
Denmark" (or Germany or Austria ), and that is why we are not in a position to apply the policies and
standards of an economically developed country in the European Union when it comes to energy efficiency
policies and renewable energy sources. Investment in coal mines, for example, cost much less than the
investment in the plant to produce energy through biomass in a shorter period of time can hire more people.
Therefore, such investments are desirable because we are a country with a large number of unemployed. The
fact that lignite-fired steam power plant polluting cause the damage in the environment over the extent
permitted by international conventions, is not of primary importance for us. All this points to the view that
the signed international conventions and standards that would sooner or later need to apply it imposed by the
EU without any relation to the needs and abilities of the energy sector in BiH. If it is applied, it makes no
assurance that such policies affect the reduction of poverty in BiH . According to this hypothesis, BiH as a
country in transition, has that kind of benefit from investments in energy efficiency measures and energy
efficiency means, because the limited funds could be used to invest in infrastructure, and especially no great
benefit from investments in renewable energy because it has a large mineral resources and large hydro, and
investments will be directed towards the exploitation of mines and construction of large hydroelectric power
plants, regardless of the negative impact that such policies may have on the environment. In short, there is a
belief that economic development is complementary to the preservation of the environment. However, the
benefits of membership in the Energy Community of Bosnia and Herzegovina have already been
demonstrated in practice. During the gas crisis 2009th, BiH has received solidarity gas supplies only by the
membership, which is not adequately explained to the public (OECD 2004). The concept of green economy
is just the opposite - it is possible and necessary to achieve synergy between economic development and
environmental responsibility policy, these notions are complementary. Exactly what H "is not Denmark",
Energy efficiency and renewable energy sources have even greater importance than in developed countries.
BiH is a country which, according to the Human Development Index ranks the lowest in the region and
beyond. In this status significantly affected by low levels of energy efficiency, fluctuating energy prices and
poor security of energy supply , the increasing pollution of air, land and housing interior surface that
deteriorates the use of coal and wood for heating, and low employment in rural areas. Another reason that is
often cited as a major obstacle to the creation and implementation of modern and transparent energy policies
that BiH has a problem of lack of institutional ministries at the state level, which is exacerbated by a lack of
political will, and therefore there is no national strategy of the energy sector, without which we can not go the
deadlock. While it is true that this issue BiH unusual example, this argument ignores the fact that economic
development is always a function of structural changes - it implies a significant change in the mode of
production and consumption, as well as the approach to strategy development.
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When you look at the adopted strategy of the energy sector in the RS, and the proposed strategy in FBiH
entity, notice that this strategy does not pay great attention to sub-sectors of energy efficiency and renewable
energy sources, ie . that the paradigm has not changed significantly from the trends of the 60s and 70s of the
last century, and therefore even if there is adopted a unique strategy of the energy sector at the state level ,
the question is, what would it be and whether citizens since it had helpful .So the problem is greater than the
institutional or political is actually a structural problem. With structurally problem in the economy in general,
and particularly in the energy sector, meet all the countries in transition, as all the countries of the former
Yugoslavia. It is possible and necessary to implement reforms before the adoption of the national strategy.
Each principal development strategy includes the implementation of certain reforms to the principles of the
EU, and it largely depends on the entity ministries and energy companies, power utilities (EBRD, 2005).
Taking this into account, the question: What is an obstacle to adequate investment in the green economy ?
There are objective and subjective obstacles. Objective reasons for the weak investment: Little is known
about the investment opportunities due to lack of quality data on renewable energy sources, their sources,
resources and potential revenue. It is difficult to make an assessment of the level of investment required to
make it profitable for potential investors (World Bank, 2010). Evidently, only that the potential high,
especially when we talk about biomass , while data on how energy is used in homes are also not adequate and
complete, although it is evident that this is an inefficient use of energy. Data from being handled, for
example, are based on acres of forest, but not based on the amount of agricultural waste which is practically
throws, and could be used in the production of renewable saver. It is clear therefore, that the potential is
greater than these existing data. Subjective barriers to investment are structurally nature. In systems where
the energy company owned by the state, it would be logical that the directors of energy companies and
ministries deciding on investment spend money on behalf of the citizens, not the investors who enter into
contracts (World Bank, 2010).

2.4 . European Integration - Opportunities for development through reform

From the point of BiH, the EU vision of the energy sector affects the country signed the Energy Community
Treaty (ECT ) with the European Union in which the mechanism of policy and strategic objectives of the EU
actually transmitted and the region . The principle of the common market and the obligations that no country
long term and sustainable can not be "energy island" , that takes energy policy that is substantially
inconsistent with EU guidelines , including a focus on energy efficiency and renewable energy, is true for the
country (Bank Watch, 2005). EU accession has a practical purpose: political arrangements with neighboring
countries regarding energy transit are difficult to make out the legal framework of the European Union. EU
technical standards are needed to reduce pollution from domestic power plants. Accessing ECT is a
prerequisite for meaningful investment in energy infrastructure and improve existing investment
arrangements. EU market it is indispensable for the valuation of valuable energy services that BH could
produce. Exchange of technology and knowledge from EU countries is a prerequisite for better use of energy
in BiH. Imports of energy and arrangements to the exporting countries it is difficult to make out a framework
that builds from these countries of the EU. In this way, it is essential in the energy sector is already integrated
in the EU (IMF, 2008). The former Dutch Foreign Minister Jozias Van Arcen (Jozias Van Aartsen) believes
that it is important to bear in mind that membership in the Energy Community is not a second-rate substitute
for accession to the EU, but is a kind of promise connection 14 . The main challenges facing BiH are (IMF,
2008):

- Institutional capacity building and improvement of the process of policy formulation;

- The implementation of the reform and the application of market regulation under EU directives;

- Strengthening of energy security in particular through investment in renewable energy sources;

- Improving energy efficiency, which is a priority for necessary not only to protect the environment but

also for the fight against energy poverty;

- Meaningful transitional social policy.
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3. CONCLUSION

There are indications that now is the right time for a paradigm shift in the energy sector. First, the policy of
subsidies and investments in production surpassed species reached a level of economic sustainability.
Second, the process of European integration and international agreements signed represent a chance for BiH
to join the trends prevailing in the European Union and thus seize the opportunity for reform that will
guarantee sustainable development. The trends that are current in the EU in terms of investment in renewable
energy are actually complementary to sustainable development, and investment in energy efficiency in
Bosnia and Herzegovina has produced many benefits to considering the current situation and provide a great
return on investment in a relatively short period of time.

The key to success is in changing the way in which public resources are managed. No structurally reform,
according to which public funds are invested transparent and accountable, it is not possible to design and
implement energy sector policy in favor of citizens. Guidelines and directives of the European Union on this
issue represent a kind of road map for BiH and are essential for improving the standard of living.

This paper analyzes the mode of production and consumption in BiH in the context of sustainable
development and the impact of energy management on poverty in BiH, and proposes some measures to
reform. Recommendations relating to the possible temporary social programs in response to the increase in
prices of electricity and other necessary reforms, and energy efficiency, structural change and renewable
energy.
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Polaze¢i od znacaja Suma za ljudsko drustvo, konflikti izmedu zahteva i mogucnosti Sumskog fonda, doveli su do vece
potrebe za adekvatnim informacijama u kvantitativnom i kvalitativnom smislu, kako na lokalnom tako i na globalnom
nivou. Na bazi podataka nacionalne inventure Suma, u radu je analizirano stanje Sumskog fonda Srbije. U pitanju su
pokazatelji: o€uvanost i zastupljenost pojedinih vrsta drve¢a u Sumama Srbije. Analiza ovakvog stanja ukazuje na zahteve
odrzivog upravljanja koji se mogu ispuniti obezbedenjem odredenih pretpostavki. Polaze¢i od medunarodno usvojene
definicije odrzivog gazdovanja Sumama, u radu je data ekonomska evaluacija upravljanja Sumskim potencijalom u Srbiji,
na odrzivi nacin.

KLJUCNE RECI

Sumski potencijal Srbije, ekonomska evaluacija, matematicki model, upravljanje Sumskim fondom

ABSTRACT

Taking in the account the importance of forests for human society, growing conflict between the demands and
opportunities of the forest led to an increase of the need for information in local and global levels. On the basis of the
national forest inventory data, it is represented the situation of the Serbian forest fund. Indicators are analyses and
representation of certain tree species in the Serbian forests. The analyzing situation indicates the requirements for
sustainable management. Starting from the definition of sustainable forest management, it is given the economic
evaluation of forest potential in Serbia, in a sustainable manner.

KEY WORDS

Serbian forest potential, economic evaluation, mathematical model, forest management

1. UVOD

U Sumarstvu Srbije, u proteklom periodu moglo se do¢i do opre¢nih i neuskladenih podataka o Sumskom
fondu Srbije. Uzrok tome je potrebno traziti u primeni razli¢itih metodoloski diskutabilnih postupaka,
prikupljanja podataka o nacinu kori§¢enja zemljista, vlasnistvu nad Sumama, poreklu Suma, oCuvanosti, kao i
zastupljenosti pojedinih vrsta drvec¢a na nacionalnom nivou, u smislu ,,validnih® metoda za dolazenje do
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pouzdanih informacija, na drzavnom nivou. Srbija se smatra srednje Sumovitom zemljom. Od njene ukupne
povrsine 29,1% (u Vojvodini 7,1%, a u sredi$njoj Srbiji 37,6%) nalazi se pod Sumom. Ostalo Sumsko
zemljiSte, kojem po medunarodnoj definiciji pripadaju i Sikare i $ibljaci, obuhvata 4,9% teritorije, Sto je u
ukupnom iznosu 34,0% ili 36,3% u odnosu na povr§inu produktivnog zemljista Srbije (tabela 1) (Bankovi¢ at
al., 2008).

Tabela 1. Vrsta (na¢in kori§¢enja) zemljista

Povrsina ha Povrsina %
Nacin kori§¢enja zemljista
Suma 2.252.400,0 29,1
Ostalo Sumsko zemljiste 382.400,0 49
Neplodno zemljiste 92.000,0 1,2
Poljoprivredno zemljiste 3.594.800,0 46,4
Livade i pa$njaci 1.029.600,0 13,3
Urbano zemljiste 312.000,0 4,0
Vodene povrsine 85.200,0 1,1
Ukupno 7.748.400,0 100,0

Izvor: Nacionalna inventura Suma Republike Srbije, 2008.

U odnosu na referentnu 1979. godinu, Sumovitost je uvecana za 5,2%, $to je, pored ostalog, imalo
pozitivan uticaj i na stanje i kvalitet Zivotne sredine u celini. Ova pojava deo je opSteg procesa koji prati
prostor u okruzenju u kojem je poslednjih 20-30 godina do$lo do poveéanja povrsina pod Sumom za 3-5%
(Aleksi¢, Jancié, 2011).

2. VRSTA DRVECA U SRBLJI

Nacionalnom inventurom, u sumama Srbije registrovano je 49 vrsta drveca i to 40 lis¢arskih i 9 Cetinarskih,
sa neravnomernim pojedina¢nim uée$¢em u Sumskom fondu. Prema IUCN-kategorizaciji u srpskim Sumama
prisutno je 38 vrsta drveca i Zbunja iz kategorije reliktnih, endemic¢nih, retkih i ugrozenih vrsta koje dodatno
obogacuju srpske Sumske ekosisteme (http:/sylva.rs/doc/biodiverzitet%20srbije.pdf). U tom smislu
neophodno je znati koje vrste drveca i zZbunja spadaju u ove kategorije, pa je dat njihov prikaz u tabeli 2
(Bankovi¢ at al., 2009).

Tabela 2. Reliktne, endemicne, retke i ugrozene vrste Sumskog drveéa i Zbunja

Br. | Vrste drveéa i Zbunja Kategorija

1 Crna jova -Alnus glutinosa retka/ugrozena
2 Bela topola -Populus albae retka/ugrozena
3 Siva topola -Populus canestens retka

4 Domaci orah -Juglans regia retka/ugrozena
5 Divlja tre$nja -Prunus avium pod rizikom

6 Divlja kruska -Pyrus pyraster pod rizikom

7 Divlja jabuka -Malus silvestris, Pyrus malus retka/ugrozena
8 Sljiva -Prunus pseudoarmeniaca retka/ugrozena
9 Brekinja -Sorbus torminalis pod rizikom
10 Jarebika -Sorbus aucuparia retka

11 Mukinja -Sorbus aria pod rizikom
12 Jasika -Populus tremula pod rizikom

13 Breza -Betula pendula retka/ugrozena
14 Mecja leska -Corylus colurna terc. relikt

15 Beli jasen -Fraxinus excelsior retka/ugrozena
16 Medunac -Quercus pubescens retka/ugrozena
17 Krupnolisni medunac -Quercus virgiliana retka/ugrozena
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18 Maklen -Acer monspesulanum retka

19 Javor gluha¢ -Acer optusatum subendemit

20 Panci¢ev maklen -Acer intermedium endemit

21 Mlec¢ -Acer platanoides retka/ugrozena
22 Planinski javor -Acer heldreichi endemit

23 Omorika —Picea omorica relikt, endemit
24 Molika -Pinus peuce endemit

25 Munika -Pinus heldreichii endemit

26 | Krivulj -Pinus mugo pod rizikom
27 | Tisa-Taxus baccata terc. relikt

28 | Poljski brest -Ulmus minor retka/ugrozena
29 Bor — Pinus pod rizikom

Izvor: The growing stock of the Republic of Serbia - state and problems, 2009

Ostvarivanje osnovnih opredeljenja Nacionalne strategije razvoja Sumarstva zahteva definisanje
optimalnog oblika upravljanja Sumama, bez obzira na vlasnistvo, kao i posebnih mera ekonomske politike
(Strategija razvoja Sumarstva Republike Srebije, 2006). Da je upravljanje Sumskim bogatstvom ozbiljan
problem govori i poslednja ministarska konferencija o zastiti Suma u Evropi (MCPFE) koja promovise
njihovo odrzivo gazdovanje na razli¢itim nivoima (Peta Ministarska konferencija o zastiti Suma u Evropi,
2007). Svaka vrsta drveéa trazi odgovarajuci pedoloski sastav zemljista i klimatske uslove (temperatura,
vlaga, nadmorska visina, sun¢eva svetlost) (Jovi¢ at al., 1977)

3. MATEMATICKO EKONOMSKI MODEL UPRAVLJANJA DRVNOM
MASOM

Vazna stopa u politici upravljanja Sumama je porast drvne mase. Prirodno je da mlade Sume brze rastu od
starih, dok se prose¢ni godi$nji prirast dobija kada se drvna masa podeli sa staro$¢u Sume. Na grafikonu 1 dat
je graficki prikaz drvne mase.

A

v Ukupna drvna masa (m®)

DM max

>
»

20 30 40

drvna masa DM

Sume (godina

Grafik 1. Prosecan godi$nji prirast drvne mase

Izvor: Znacaj Suma i Sumskih podrucja za razvoj Srbije, 1995.
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Graficki prosecan godi$nji prirast bilo gde na krivoj definiSe se nagibom prave linije povucene iz pocetka
koordinatnog sistema. Prosecan godisnji prirast javlja se u tacci A jer je tu najveci nagib (Jovi¢ at al 1995).
Da bi se objasnio ovaj pojam, potrebno je uvesti sledece simbole:
P —povrsina Sume (ha)
p — prirast drvne mase na godisnjem nivou [m*/ha/god]
Gp — prirast drvne mase na godignjem nivou [m’]

Godisnji prirast drvne mase iznosi (Bankovi¢ at al., 2009):

3
G, =P-p(m”/god) )
za n godina prirast drvne mase p, je:

pn=G, n=P-p-n(m’) )

Ako se startna drvna masa oznaci sa X [m’] to predstavlja ukupnu drvnu masu na povrini P u nultoj
godini od kada pocinje merenje njenog prirasta onda je ukupna drvna masa na toj povr§ini DM nakon n
godina jednaka (Bankovi¢ at al., 2009):

DM =X +P-p-n(m®) (3)

Primena broja godina n; za koji se drvna masa udvostrucuje izraCunava se iz relacije:

2. X=X-P-pn @)
Sledi
P pn=2X-X (&)
tj.
X
n=— (6)
P-p

Uopsteno gledano u najopS$irnijem slu¢aju poveéanje drvne mase oznaceno sa C jednako je (Bankovic at
al., 2009) :

C-X=X+P-pn ©)]
odakle je:

C X=X X(c-1)
B P-p B P-p

n

®

Ako se tokom 7 godina na povr3ini vrsi se¢a sa koeficijentom sece & [m’/ha/god] tada se drvna masa Dm
definiSe na slede¢i na¢in (Bankovi¢ at al., 2009):

Dm=X+P-p-n—-P-k-n 9)
tj.
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Dm=X+P-n(p-k) (10)

ako je p>k onda se drvna masa povecava za iznos p-k.

Ako je p<k onda se drvna masa smanjuje. Ako se sa C oznaci povecanje drvne mase tokom » godina
onda je:

C-X=X-P-n-(p-k) (1

odakle sledi (Bankovi¢ at al., 2009):

" _w( od) (12)
TPk ¢

gde je broj godina n; izrazen preko C (povecanje drvne mase).

Ovim jednac¢inama se moze izraunati uspe$no upravljanje Sumama, a odnosi se na:
1. Ukupnu drvnu masu Dm nakon nekoliko godina -
2. Broj godina da se drvna masa udvostruci — #;
3. Drvnu masu nakon odredenog broja godina , n, kada je poznat koeficijent sece £
4. Broj godina, n; potreban da se pri poznatom koeficijentu sece k; drvna masa uveca za odredeni
procenat (%).
5. Kao i ukupna Sumska povrsina koja je eventualno data pod koncesijom — P (Jovi¢ at al., 1996)

4. UPRAVLJANJE DRVNOM MASOM NA PRIMERIMA MLADE
BOROVE SUME I TOPOLE

Ekonomska analiza Sume kao investicije treba otpoceti evaluacijom ukupne drvne mase (Dm), odnosno
dobijanjem rezultata raspolozivog drvnog potencijala nakon odredenog broja godina. U radu ¢e se primeniti
ra¢unanje osnovnih parametara vezanih za drvnu masu, na primeru mlade Cetinarske Sume i na primeru bele
topole. Nakon toga izvrsice se poredenje raspolozivog drvnog potencijala ovih vrsta.

Na primeru mlade borove Sume (Pinus), koja zauzima povr§inu od P=100 ha, na osnovu raspolozivih
podataka potrebno je obaviti izraCunavanje drvne mase (Dm), nakon odredenog broja godina. Raspolozivost
tehnicke drvne mase mlade &etinarske Sume iznosi X =50.000 n2’, dok godisnji prirast sumskih mladica po
hektaru za jednu godinu, iznosi p=6 m’/ha/god. Ukoliko drvnu masu obelezimo sa Dm, tehnicku (startnu)
drvnu masu sa X, povrsinu rasprostranjenosti sa P, godiSnji prirast sa p, a broj godina sa », onda bi drvna
masa mlade Cetinarske Sume (Dm) za period od n =10 godina, primenom formule 3, iznosila:

Dm =50.000m> +100ha-6m> /hal god.-10god
Dm =56.000 m’
U cilju dalje ekonomske evaluacije, potrebno je izra¢unati koliki je broj godina - n; potreban kako bi se

drvna masa mlade Cetinarske Sume udvostruc¢ila. Ukoliko se broj godina obelezi sa n;, primenom formule 6,
na osnovu datih podataka dolazi se do sledeceg reSenja:

. 50.000m°
" 100ka-6m> | hal god
n =833 god

Izradunavanje drvne mase Dm, Cetinarske Sume, pri koeficijentu sede (k) od k=3m’/ha/god. dobija se
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primenom formule 10.

Dm, = 50.000m> +100ha -10god - (6m” / ha! god —3m® | ha/ god)
Dm, =53.000 m*

Broj godina (n,) potreban da se pri poznatom koeficijentu see k;, koji iznosi k= 1,5m’/ha/god., drvna
masa mlade Cetinarske Sume uveca za procenat od 20%, pri povec¢anju drvne mase tokom odredenog broja
godina (¢), koji je jednak ¢=1,2 god., dobija se primenom formule 12.

- 50.000m° -(1,2year —1god)
2 100ha-(6m* | ha! god —1,5m> | ha/ god)
n=222 year

Na primeru retke i ugrozene vrste drveta Bele topole (Populus albae), koja zauzima povrsinu od 80 ha,
radi poredenja sa prethodnim primerom, neophodno je takode izraCunati sve parametre na osnovu
raspolozivih podataka. RaspoloZivost tehnitke drvne mase Bele topole iznosi X, =30.500 n’, dok godisnji
prirast Sumskih mladica po hektaru za jednu godinu, iznosi p, =3 m’/ha/god. Ukoliko se kao i na primeru
mlade Cetinarske Sume, koriste iste oznake, kao i isti vremenski period od n,,, =10 godina (od latnskog
naziva Populus albae — pop.), raspoloziva drvna masa (Dm;) za Sumu Bele topole, primenom formule 3,
iznosi:

Dm, =30.500+80ha-3m> / ha/ god -10god
Dm, =32.900 m’

U cilju dalje ekonomske evaluacije, rauna se broj godina potreban kako bi se drvna masa Bele topole
udvostruéila. Ukoliko se broj godina obeleZi sa ns;, primenom formule 6, dolazi se do sledeceg rezultata:

30.500m°
’73 = 3
80ha-3m” / hal god
ny =127 year.

Izradunavanje drvne mase Dm; ukoliko koeficijenat sede (k) iznosi k,=2m’/ha/god. dobija se primenom
formule 10.

Dmy =30.500m> +80ha-10god - 3m® | ha! god —2m* | ha/ god)
Dmy =31.300 m’

Broj godina (n,) potreban da se pri poznatom koeficijentu sece k,, koji je kod Bele topole iznosi k,= 0,9
m’/ha/god., drvna masa uveca za isti procenat od 20%, pri povecanju drvne mase tokom odredenog broja
godina (¢), jednako c=1,1 god., dobija se primenom formule 12.

~ 30.500m" - (1,1god — 1god)
80ha-(3m> | hal god —0.9m> / ha/ god)
n, =181 god.

ny
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Iz prethodno dobijenih rezultata i izvrSene analize broja godina, moze se zakljuciti da je mnogo vise
godina potrebno kako bi se drvna masa Bele topole udvostrucila, u odnosu na broj godina u kojoj bi se
udvostrucila drvna masa Bora. Broj godina na primeru Bele topole iznosi 127 godina, dok za Bor ta cifra
iznosi 83 godina. Moze se konstatovati da su obe vrste drveca ugrozene, te da je potrebno vreme kako bi se
njihova drvna masa povecala i obogatila. Samim tim neophodno je da se prema ovim vrstama drveéa postupa
domacinski i sa puno paznje. Nikako se ne bi trebalo vrsiti nekontrolisano secenje Suma, bez prethodne
evaluacije i analize oporavka odredenih Sumskih vrsta. Samo na taj nacin se Sumsko bogatstvo Srbije moze
odzati za buduce generacije.

5. ZAKLJUCAK

Kao prirodni resurs od opsteg interesa, Sume su oduvek bile bitan faktor u razvoju drzave i predstavljale izvor
dobara, usluga, a time i prihoda ukupnog drustva. Odnos ¢oveka, drustva i drzave prema Sumi prvenstveno je
uslovljen njenim prirodnim zakonitostima — veliki i otvoren prostor, dugo trajanje proizvodnog procesa i
obnovljivost. Upravo te karakteristike Sume ukazuju na znacaj upravljanja Sumskim potencijalom, a podaci iz
nacionalne inventure Suma predstavljaju osnov za izradu strateskih dokumenata.

Pritisak koji su aktuelne drustveno-politicke prilike u Srbiji vrSile na oblik upravljanja Sumama, bez
obzira na vlasnistvo, imali su negativne posledice po Sumarstvo u Srbiji. Takav pristup problemu nije se
mogao uskladiti sa oblikom i na¢inom upravljanja koji bi bio primeren potrebama Sumarstva, a naro¢ito u
privatnim Sumama. Znacaj, stanje Suma i postavljeni ciljevi, zahtevaju, uspostavljanje sistema upravljanja
Sumama koji garantuje odrzivost kori§¢enja Sumskih resursa bez obzira na vlasnistvo. Kao logi¢nog dela
sistema upravljanja Sumama koje ¢e uvazavati specificnosti Sume, bez posebnih mera ekonomske politike, ne
moze se ocekivati unapredivanje Sumarstva da bi ono, kao privredna grana, dobilo znacajnu ulogu u
ukupnom privrednom sistemu Srbije. S obzirom da se Sumarstvo bazira na egzaktnim pokazateljima koji
omogucavaju pouzdano dugoro¢no planiranje, potrebno je u Srbiji uspostaviti takvu organizaciju koja ce
izdrzati probu vremena nezavisno od promenljivosti vlasti i biti duzeg veka trajanja jer Sumarstvo ne trpi
Ceste promene.

Iz svega napred navedeno moze se zakljuciti da je Suma jedinstveno prirodno dobro u kome su
osmisljene, trajno i pazljivo vodene aktivnosti istovremeno mere odrzavanja i unapredivanja stanja Suma i
mere ublazavanja ekonomskih i socijalnih problema.
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ABSTRACT

The consumption of electronic and electrical equipment has rapidly increased in the last decade. Increased consumption
has caused an increase in waste. Recycling is, undoubtedly, of great importance since it has significant effects, both
technical and technological, and economic, especially concerning environmental protection. Recycling decreases the
amount of waste. Its benefit is reflected in environmental protection. During the recycling process, waste is processed
into raw material which can later be reused in the manufacturing process. This paper considers one of the significant
issues of present day that concerns the method and importance of electronic and electrical waste management and
recycling.

KEYWORDS

Recycling, electronic and electrical waste, recycle management, hazardous substances

1. INTRODUCTION

Recycling is nowadays one of the best ways to protect the environment from electronic and electrical waste,
and at the same time, it allows to reuse in the production process the raw material obtained through the
recycling process. According to many definitions and criteria, electronic and electrical waste (EE waste)
belongs into a category of dangerous waste, mainly because of the toxic components it contains. This makes
the importance of recycling EE waste even greater; especially having in mind the fact that recycling EE
waste will reduce the possibility of environmental pollution. One should bear in mind that the recycling
process can partly have influence on reduced consumption of electric energy since recycling EE waste skips
part of a technological process which is otherwise necessary in natural material processing. The best example
is copper production with a very complex production process which requires ore mining, flotation process
and other necessary processes that accompany copper production. In this way, the final product consumed
much more electric energy and other resources than would be the case with EE waste recycling which is the
process that also produces copper.

Over time, all electrical and electronic products lose their market value or become obsolete, so that the
only solution is to have them recycled. The amounts of recycled EE waste on the global level are constantly
increasing mainly due to the rising awareness that it is necessary to protect the environment, followed by the
economic effect and the profitability of the process.
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Only one third of EE waste in Europe is being recycled, two thirds of EE waste are kept or exported to
developing countries to be disposed of.

The increase in the amount of EE waste collected would make the recycling process much more
profitable thus enhancing revenues and providing incentives for various companies to invest in the newer and

more efficient recycling technologies.

2. ELECTRONIC AND ELECTRICAL WASTE

Electronic and electrical waste consists of a wide and growing range of electronic appliances and equipment.
These include household appliances, such as refrigerators, air conditioners, mobile telephones, hi-fi devices,
television sets, computers, etc.

Electronic waste has become a large-scale problem due to two main characteristics:

D

2)

Electronic waste is hazardous — it consists of over one thousand different substances many of which
are toxic and cause a serious pollution in the process of waste disposal.

Electronic waste is produced in alarming quantities because of products’ rapid obsolescence, (Risti¢
& Vukovi¢: 2006). The growing trend of discarded electrical and electronic devices presents a
reality here and worldwide. The devastating fact is that the percentage of the recovered and recycled
electronic components is very small, just around 15%. It is considered that the remaining 85% of the
discarded electronic components end up at landfills. The availability limitation of the existing
landfills and high price of forming new ones is just one aspect of the problem. The other one, much
more significant, is the presence of substances hazardous to the environment in electronic waste,
such as: Pb, Cd and their compounds, Ba, Hg and As as bioaccumulative toxicants, organic halides,
etc. (e.g. 40% of Pb in the soil comes from electronic waste). The treatment of discarded electrical
and electronic devices must therefore be much more serious, and it needs to be regulated by law,
(Vukovi¢ & Strbac: 2010)

When talking about the hazard that ‘lurks’ from a discarded computer, it primarily refers to the toxicity of
the substances in the computer. The hazardous substances are:
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Lead — causes the damage to the central and peripheral nervous system, the cardiovascular system,
kidneys and reproductive system. It is located in monitors (1.5 — 4 kg per monitor) and
motherboards.

Cadmium — causes irreparable consequences to human body since it accumulates in kidneys. It can
be found in various chips, and it is also used as a plastic stabilizer.

Mercury — can cause damage to various organs, including brain and kidneys, as well as to fetus.
The most dangerous is mercury pollution in water because it is easily accumulated in living
organisms through the food chain, usually through fish. It is estimated that 22% of mercury
consumption in the world is used in electronic waste. It can be found in thermostats, sensors, relays,
mobile devices, batteries and LCD monitors.

Chrome — in electronic devices production it is used as a corrosion protection, as a decoration, or to
obtain the necessary firmness of computer casing, which causes its presence in electronic waste.
Chrome is easily absorbed in human body and can cause damage to DNA strands in cells. It is used
as a corrosion protection, as a decoration and for obtaining casing firmness. It is easily absorbed in
the cells and can cause DNK damage.

Plastics, including PVC—occurs in an average computer with approximately 7 kg. The most form of
plastics is PVC (polyvinyl chloride). During the burning process, it can produce carbon dioxide.
Brominated flame retardants (BFR) — are used in plastic housings in order to inhibit ignition.
Barium — is a soft silvery metal which is used in CRT monitors to protect the users from radiation.
Studies have shown that short-term exposure to barium causes brain swelling, muscle weakness,
damage to the heart, liver and spleen.

Beryllium — is a lightweight metal, strong and non magnetic. Due to these features it is used in
motherboards. It has been recently classified as cancerous because it causes lung cancer.



- Toners — the main ingredient of black toner is pigment. Inhaling is the primary route of exposure
which can lead to irritation of the respiratory tract. It is classified as cancerous.

- Phosphorus — is used as a coating on CRT monitors for image resolution. It is poisonous, so that
after coming into contact with it, a person should seek medical help. (Radenovi¢ & others:2007)

The complexity of features, as well as the generation rate, with constant change of characteristics,
structure and the chemical composition itself, represents the particularity of electronic waste compared to
other types of waste. Also, this type of waste presents a significant source of secondary raw materials. An
average chemical composition of electronic waste is shown in Figure 1, (Ivanovic & others:2012). Based on
the data shown in Figure 1, it can be concluded that with electronic waste recycling, the rationalization of
using limited natural resources of some materials can be achieved, as well as significant energy saving.

Rapid technology development resulted in the fact that consumers rarely have defective appliances fixed,
but simply replace them with the new ones, because it is easier and, often, cheaper. Average computer life
expectancydecreased from six, to only two years. Most mobile phone users buy new devices every two years.
Most of the old devices end up as waste, and up to 90% of the mass of materials can be used and reused.

Au0,10%

Plastilo(a Oksidi
30,23% 33,48%

Cu

20,12%
Fe 8,11%

Sn 4%
Al2%

Pd 0,01%

Figure 1. Chemical composition of e-waste
Source: (Ivanovic & others:2012)

Also, batteries which make 15-30% of the telephone mass can significantly harm the environment. The
effects are twofold: disposing of a mobile telephone means disposing of valuable metals (palladium and
gold), and such waste pollutes the environment because the mentioned toxic substances are being released.

3. GENERATION OF ELECTRONIC AND ELECTRICAL WASTE

The main producers of electronic waste are classified into three groups:
- Households and small businesses

- Large companies, institutions and governments
- Originalequipment manufacturers (European Commission:2011)

Households and small businesses dispose of electronic equipment, computers in particular, not because
the equipment is broken, but simply because, with the advance of technology, it has become obsolete. Due to
current laws, households and small businesses are allowed to dispose of e-waste in garbage cans together
with other household waste.

Large companies, institutions and governments — large users, regularly change their employees’
equipment, i.e. replace it with new items. Microsoft, for example, with over 500,000 employees (some of
whom have more than one computer), replaces every computer every three years.
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Original equipment manufacturers generate electronic waste when their products coming down the
assembly line are not of satisfactory quality and must be thrown away. Some manufacturers have contracts
with recycling companies, while others, like Siemens, Hewlett Packard and IBM, have their own recycling
facilities.

In 1994, it was estimated that 20 million computers in the world are obsolete, and the total quantity of
electronic waste was estimated to be seven million tons. In 2004, the number increased to 100 million
computers. The numbers are even bigger today and are rapidly growing. European studies show that the
amount of electronic waste grows at the rate of three to five percent a year, which is four times faster than
household waste. This waste makes five percent of the total amount of waste in the world, and the growth
rate is increasing every year.

Statistically, the United States of America generate the biggest amount of technical waste in the world. In
2005 alone, around 4.6 million tons of the popularly called e-waste was dumped. The same year in the USA,
approximately 130 million mobile phones were thrown away, which makes around 65000 tons of toxic
waste. We should add to these figures a large number of television sets, home appliances, fax machines,
video recorders, and similar devices.

Nowadays about 50 million tons of electronic waste is generated every year, and the largest amount,
which is another issue, ends up in the developing countries. The leading continent in the annual production of
the hazardous waste is North America with approximately 20 million tons, followed by Europe and Asia with
around 14 million tons each, and other continents are at the level or around 5 million tons, (Radenovi¢ &
others:2007)

The problem of electronic waste will become even worse, because it is expected that a large amount of
computers and television sets will be discarded of in the next five years. At the moment, the largest part of
electronic waste ends up at landfills or incineration plants. There is an initiative to switch from incineration
plants to recycling, but recycling is often something completely different — dismantling, crushing, burning,
exporting and similar. In most cases, this is uncontrolled and creates additional risk.

4. RECYCLING ELECTRONIC AND ELECTRICAL WASTE

The rapid development of recycling technologies is based on the environmental and economic feasibility of
this method of waste disposal. The growing public pressure about environmental protection has had an
influence on increased costs of waste disposal, thus encouraging recycling technologies development. This
came hand in hand with the knowledge of the final reserves of non-renewable raw materials and of the need
for their rational consumption.

The basic idea during electronic and electrical waste recycling is decreasing its volume with operations or
treatment which could reduce its hazardousness, if there is any. The electronic and electric waste treatment
implies its classification, volume reduction, separation, recycling on one hand, and hazardous waste
treatment, on the other.

As it has already been mentioned, electronic waste is classified as hazardous waste. Electronic and
electrical waste recycling is very complex due to a large number of different substances on a relatively small
space (there can be over 100 different materials on one electronic printed circuit board of 20 x 20 cm). The
rapid advance of technology presents a special problem, so along with it grows the amount of electronic
waste every year. Most of the developed countries have advanced systems for electronic waste recycling, so
that they obtain glass and lead from old monitors (CRT monitors) which can be reused in production. By
European directives, the plan is to introduce the so-called eco-design, with which the possibility of recycling
will be taken into consideration in the project design process.

Recycling electronic waste is the process which includes a set of procedures that enable reusing
hazardous materials as raw materials for producing new articles. The process of recycling electronic waste is
very complex and technologically consuming process which embraces many interrelated procedures.
(www.reciklaza.rs). Generally speaking, the procedures that can be identified in the usual procedures of
recycling electronic waste are collection, separation, dismantling, sorting, technological processing, and the
use of the materials and energy obtained in the previous procedures in recycling process (Figure 2).

There are three companies in Serbia that recycle and purchase electronic waste, but there is still no system
of organized collection of this sort of waste.
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In one of the factories in Serbia, in its recycling plant, first they perform an inspection and, then dismantle
thecomputerscomponents. Dismantling is the part of the job that is least automatized and no machine is as
good in performing the work as man.
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Figure 2. Procedures in the process of recycling electronic waste
Source: (Mihajlovic & others:2012)

Of course, this process is not harmful to the health of workers. Then, thus dismantled parts go into a belt
conveyor for sorting. Sorting is used to separate recyclable components from the unrecyclable ones.

Recyclable components, such as plastics, metal, cables and glass, have use value and do not have
properties of hazardous waste. In other words, recyclable components include the components which are
characterized as secondary raw materials and that can be further processed.

Unrecyclable components are those that do not have the features of secondary raw materials and which
are temporarily stored in ecologically friendly and safe conditions. In dismantling a computer, the mass
fraction of recyclable components ranges from 70% to 80%. In the recyclable part, plastic is present with
around 4%, and metal parts with approximately 96% of the mass. The mass fraction of recyclable
components in CRT monitors is around 30%, where the ratio of plastics and metal in this part is 50:50.

After sorting, the biggest part of further processing is done with the help of the machines that prevent the
spread of harmful chemicals that can be released in this process. Metal, plastic and glass are divided into
further sub-types while passing under an infrared lamp. Different types of materials reflect different light
spectrums and they are recognized according to this fact, and metal parts can be sorted out with a magnet.
Materials sorted in this way are further grinded in special mills into secondary raw materials that are ready
for production in different industries. It is important to emphasize that, according to strict regulations,
recycling plants must filter exhaust gases and treat wastewater and in every way prevent environmental
degradation, (www.reciklaza.rs).

5. OBJECTIVES OF RECYCLING ELECTRONIC WASTE

Old computers and telephones thrown in scrap metal all over the world are measured by millions of tons, and
they contain more gold and silver than an average mine. There are treasure troves of gold and silver in
households and industrial waste — to be more precise, discarded electrical appliances. According to a report in
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the United Nations Environment Programme, around 40 million tons of electronics end up on waste every
year. Proper recycling of these materials would help preserving natural raw materials (ores). In this way the
yield could be much higher than with the traditional methods of extracting ores from mines. In order to get
one gram of gold, most companies must excavate and get a ton of ore, but it would be much simpler and
cheaper to get gold through recycling — the same amount of gold can be found in just 41 mobile telephones.
However, developing countries do not have sufficiently developed recycling processes to extract the above
mentioned raw materials. Around five billion Euros is lost every year in this way. The increase in the
electronic products production at the same time indicates a threat of even greater waste of resources. The
increase in production can be seen in the data that in 2007 the mobile phones sales reached one billion pieces.
By recycling electronic waste the following objectives can be achieved:

e Significant savings in raw material resources.

e Enhancing energy efficiency and energy savings through avoiding energy consumption in the
process of primary processing of raw materials. A part of energy is also obtained during the
combustion of materials which are not suitable for recycling.

e Environmental protection and the reduction of overall environmental reflection is manifold and
caused by various factors starting from preventing environmental degradation from waste materials
to the application of ecologically acceptable procedures during recycling.

e Economic effects of recycling are significant and linked to reducing the costs of waste manipulation,
reducing the costs of energy consumption, making a profit from obtaining new raw materials for
production from the recycled materials (European Commission: 2010).

6. CONCLUSION

Waste is considered as one of the most significant environmental issues of the modern world due to its
increasing volume as well as its risk to human health. Electronic waste, as a specific kind of waste, has, from
the environmental point of view, become a global issue. Electronic products quickly become obsolete and are
replaced by new ones. Large quantities of this kind of waste are produced in this way and experts anticipate
an exponential growth of this kind of waste. Electronic waste is harmful to human health and the
environment. On the other side, the waste contains significant quantities of valuable metals (gold, palladium,
etc.). The solution to this global problem is recycling which would significantly reduce the negative impact
of electronic waste on the environment and achieve the rational use of limited natural resources.
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REZIME

Sa razvojem globalne ekoloSke svesti i nakon prepoznavanja rizika klimatskih promena, vodec¢e ekonomske sile
preduzele su korake za smanjenje emisija Stetnih gasova. Stvaranje jedinstvenog finansijskog trzista trgovanja emisijama
CO2 imao je za posledicu da zainteresuje velike globalne kompanije da se ukljuce na isto. lako samo po sebi ovo trziste
predstavlja novinu, ubrzan rast istog svedoci da ¢e u buduénosti ovo trziste biti dominantno. Cilj rada je da ukaze da
trgovina emisijama CO2, predstavlja primer kako se trzi$ni mehanizmi mogu koristiti u cilju zastite Zivotne sredine $to se
moze primeniti i u Republici Srbiji.

KLJUCNE RECI

trziste CO2, trzi$ni u€esnici, emisione dozvole, terminska trgovina

ABSTRACT

With development of global ecological awareness, and after acknowledging the risk of climate changes, leaders in
economy took steps to lessen the emission of harmful gasses. Creation of unique financial market for CO2 emission
trading resulted in interest of big global companies to become part of it. Intense growth of this particular market can
assure us that, in the future, it is bound to be dominant, even though it is still new. The aim is to point out trading of CO2
emissions, showing examples how market mechanisms can be used to protect the environment, which can be applied in
Serbia.

KEYWORDS

CO2 market, market participants, emission approvals, futures trading

1. UVOD

Svedoci smo ucestalih nepogoda koje se kao posledica globalnog zagrevanja manifestuju u vidu promena
temperatura, kiSa velikih razmera, podizanja nivoa mora i snaznih vetrova. Uzrok tih promena u
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ekosistemima je sve veca koncentracija ugljen-dioksida (CO2) i drugih $tetnih gasova koji se taloze u
atmosferi i stvaraju efekat staklene baSte. Vedina emisija je, nesumnjivo, sporedni produkt sagorevanja
fosilnih goriva, koji su zahtevali globalno resenje (Cavoski, 2005). U cilju smanjenja emisija gasova sa
efektom staklene baste (GHG emisije), prvi korak je preduzet 9. maja 1992. godine, kada je usvojena
,,Okvirna konvencija Ujedinjenih nacija o klimatskim promenama*“ (UNFCCC - United Nations Framework
Convention on Climate Change). Drugi korak je protokol iz Kjota, usvojen na trecoj ,,Konferenciji ¢lanica
Okvirne konvencije UN o promeni klime®, koja je odrzana u decembru 1997. u Kjotu (Japan). Protokol je
stupio na snagu 16. februara 2005 (Caring for Climate, 2005).

»Zelena trgovina” je relativno novi termin, koji je kreiran pre nekoliko godina u cilju iskazivanja trzi$ne
vrednosti zastite i ofuvanja kvaliteta Zivotne sredine. Sam termin obuhvata sve forme trgovanja u cilju
smanjenje emisija CO2 i drugih gasova sa efektom staklene baste. Sve ove forme trgovanja imaju zajednicki
cilj da ucine zivotnu sredinu Cistijom bilo smanjivanjem emisija, primenom d&istih tehnologija ili
smanjivanjem potro$nje energije. Finansijsku vrednost ekoloSkih koristi odreduje regulisano trziste-berza,
koja istovremeno podstice i primenu obnovljivih izvora energije putem trgovine tzv. zelenim sertifikatima
(Tesi¢ i Mesarovi¢, 2005).

Trgovina kvotama ili dozvolama na berzi bazira se na postavljanju, odnosno odobravanju maksimalne
dozvoljene granice emisije CO2 od strane nadleznih institucija. U zavisnosti od veliine i vrste delatnosti
svaka od konpanija unutar drzava dobija odredenu koli¢inu dozvola. Ukupna koli¢ina svih dozvola ne sme da
prekoraci odobrenu maksimalno dozvoljenu granicu. Prekoradenjem dozvoljene emisije emiter je duzan da
plati kaznu. U cilju izbegavanja kazni, a da bi nastavio sa svojim poslovnim aktivnostima, emiter je duzan da
navedenih aktivnosti a prilikom toga zadovoljava osnovne funkcije trzista. Sustina se zasniva na tome da
kompanije koje emituju CO2 u vec¢im koli¢inama od dozvoljenih pla¢a dodatno zagadenje, dok ona koja
emituju manje koli¢ine od dozvoljenih su nagradena posredstvom prodaje neistro3enih kvota (Jeremic, 2012).

U ovom radu predstavljamo osnovne karakteristike trzista emisija CO2 kao i sistema trgovine dozvolama
na ovu vrstu emisija. Predstavljamo primer sistema trgovanja u zemljama Evropske unije —tzv. EU ETS. Kao
pozitivna evropska iskustva uzeli smo trgovanje finansijskim derivatima na berzanskim i vanberzanskim
(OTC) trzistima. Na kraju, sagledavamo mogucnosti primene ovakvog vida trgovanja u Republici Srbiji i
donosimo odredene zakljucke.

2. TRZISTA EMISIJA CO2

Cinjenica, da se godinje u svetu emituje u atmosferu oko 25 milrd. tona CO2, da bi se promene klime jo3
mogle zaustaviti, eksperti polaze od toga, da se do polovine 21. veka emisije moraju smanjiti za 80 %, pri
¢emu je energetski sektor polaziste (Slika 1).

Slika 1. Emisije CO2 Evropskog energetskog sektora
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Izvor: OECD and International Energy Agency (2005) Act Locally, Trade Globally — Emissions Trading for Climate
Policy, Paris, France, str. 75.
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U skladu sa tim, nastanak trzista CO2 je vezan za pocetak 90 -ih godina proslog veka, kada je velika paznja
usmerena na zastitu i o€uvanje zZivotne i radne sredine. Sama potreba za ovakvim mehanizmom regulisanja
emisije nalazi se u zajednici politi¢kih, ekoloskih i ekonomskih ciljeva.

Trziste emisija gasova razlikuje se od drugih trzista roba utoliko $to se emisije odnosno krediti GHG
narednu godinu, ve¢ moraju da se iskoriste tokom tekuce godine. Ovo reSenje primenjuje se iz razloga §to je
mehanizam za smanjenje emisija osmiSljen da bi se godi$nje emisije smanjile za odredeni procenat u odnosu
na nivo iz 1990. Stoga se svake godine godidnje emisije nezavisno uporeduju sa nivoom iz 1990 i na taj
nacin ne postoji moguénost Spekulacije na trzistu po osnovu, npr. toplije zime u jednoj zemlji (Aziakou,
2006). Transakcije emisija CO2, koje se odvijaju na trzi§tu emisijama gasova, se uopsteno mogu podeliti na:

1. Spot transakcije - dostava i placanje dozvola izvrSava se u kratkom vremenskom periodu
neposredno nakon sklapanja dogovora;

2. Terminske transakcije (Forvard i fjucers ugovori) - isporuka i placanje dozvola za emisije
odlozeno je za bududi trenutak koji je definisan u trenutku trgovine;

3. Opcije - ugovori koji kupcima/prodavcima daju moguénost, ali ne i obavezu , sprovodenja odredene
transakcije pre, ili tano na odreden datum. Cena dozvole emisija je unapred odredena, kao i datum
sprovodenja transakcije, pri ¢emu kupci snose troskove fleksibilnosti ovakvih ugovora;

4. Investiranje u projekte - kupci takode mogu izabrati ulaganje u projekte, koji ¢e za rezultat imati
smanjenje emisija.

TrziSta emisijama gasova mogu biti organizovana kao:

e Berzanska triifta (engl. Change Markets) - U Evropskoj uniji trenutno postoji 6 berzi, koje se bave
prodajom dozvola za emisije. To su Nordpool, koja je zajednicka berza zemalja Skandinavije, a na
kojoj se odvijaju spot i terminske transakcije, zatim austrijska EKSAA4, koja se smatra
najrazvijenijom (spot), londonska ECKS/IPE za podruje Velike Britanije, EEKS u Nemackoj,
CLIMEKS u Holandiji i Povernekt u Francuskoj;

o Vanberzanska triista (engl. Over the counter - OTC) - trziSte sastavljeno o aktera koji nisu u€esnici
sluzbenih berzi. Trgovanje se ne odvija redovno kao na berzi, transakcije se obavljaju putem brokera
telefonski ili putem racunara, dok uslove ugovora bilateralno dogovaraju 2 ukljucene strane ili se
koriste standardizovani dogovori.

Medutim, uspe$no uspostavljenje sistema trgovanja emisijama uslovljeno je odredenim uslovima
(Aziakou, 2006).

1. Prvo, potreban je dovoljan broj ucesnika na trzistu, kako za prodaju, tako i za kupovinu dozvola.
Bez dovoljnog broja u¢esnika cene dozvola nece prikazivati tacno stanje ponude i potraznje;

2. Drugi uslov su niski troskovi transakcija prilikom trgovine dozvolama. U protivnom ni prodavci ni
kupci nece nadi interes u trgovanju, i

3. Trece, kako bi sistem trgovine normalno funkcionisao neophodno je da postoji jak regulatorni
sistem izdavanja dozvola za emitovanje i uopSte od sistema pracdenja emisija (monitoringa),
verifikacije smanjenja emisija i pracenje registra emisija.

3. SISTEM TRGOVINE EMISIONIM DOZVOLAMA

Sistem trgovine emisijama uop$teno moze biti organizovan na dva nacina. To su tzv. ,,cap & trade” sistem i
,baseline & trade” sistem. Osnovna razlika izmedu navedenih sistema trgovine emisijama je u postavljanju
ograni¢enja emitovanja i nacinu dodeljivanja dozvola za emitovanje (Hrncevi¢, 2008).

U cap & trade sistemu nadlezno telo postavlja okvirno ograni¢enje emisija svim emiterima koji su
obuhvaceni sistemom trgovine i na osnovu tog okvirnog ogranicenja postavlja jedinstvena ogranienja za
svakog emitera u sistemu posebno.

U baseline & trade sistemu za sve kompanije se postavlja jednako ograni¢enje za emitovanje gasova.
lako se cap & trade sistem trgovine emisijama smatra efikasnijim od baseline & trade sistema, jo§ uvek ima
nekoliko nedostataka i ograni¢enja. Preciznije, to su nestabilne i nepredvidive cene dozvola (moguce resenje
su tzv. transakcije unapred” (forward)), visoki administrativni i pravni troskovi, podela dozvola za
emitovanje i moguénost korupcije. Medutim, kao glavni nedostatak cap & trade sistema, kriti¢ari, isti¢u
procenu stvarnih emisija kompanija koji smatraju da se bolji ekoloski rezultati postizu uvodenjem poreza na
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emitovanje gasova. U skladu sa tim, osnovna razlika izmedu cap & trade sistema trgovine emisijama i
sistema oporezivanja je u tome da je postavljanjem ograni¢enja na emitovanje (cap) utvrdena koli¢ina emisija
koja ¢e se emitovati, dok su cene dozvole za emitovanje i kazne promenljive (engl. Carbon emissions
trading).

Sistem trgovine emisijama podrazumeva kupovinu ili prodaju emisionih dozvola koje se pribavljaju na
dva nacina. Prvi nacin je kupovina od relevantne institucije koja vrsi njihovu primarnu emisiju, pri ¢emu se
njihova kupovina odvija aukcijskim sistemom. Druga moguc¢nost pribavljanja emisionih dozvola je pomocu
trzidta karbonskih kredita koji su pribavljeni pomoéu CDM projekata'. I pored miljenja da ovakvo trziste
ima dobru perspektivu, na¢in upravljanja rizikom kod kupovine jo§ uvek nije jasno izgraden. Naime, na ovim
trzistima postoji nekoliko vrsta rizika medu kojima prednjace:

1. Rizik zemlje — odnosi se na investiciona ulaganja u CDM projekte u politicki nestabilni zemljama;

2. Rizik kvaliteta — odnosi se na neuskladenost sa tzv. CDM zlatnim standardima’;

3. Rizik isporuke — odnosi se na uvodenje novih neispitanih tehnologija koje mozda nece biti u
mogucnosti da ostvare prognozirano smanjenje emisije CO2;

4. TrZi§ni rizik - rizik od nastanka negativnih efekata na finansijski rezultat i kapital investitora usled
promena vrednosti portfolija finansijskih instrumenata.

Osim uspostavljanja trzista emisija gasova, poslednjih nekoliko godina u svetu, uspostavljeno je i trziste
tzv. ,,zelenih oznaka“ (engl. Green Taxes - GT) ili Potvrde o kori§¢enju obnovljivih izvora energije (engl.
Renewable Energy Certificates - REC). Zelene oznake predstavljaju svojinska prava proizvodaca elektri¢ne
energije iz obnovljivih izvora nad odredenim ekolo$kim koristima. Zeleni znaci mogu biti predmet trgovine
izmedu razliCitih proizvodaca elektri¢ne energije. Imaju¢i u vidu napred navedeno, termin ,trgovina
emisijama” iskazuje potrebu trzi$ta da pruzi finansijsku podrsku za smanjenje emisije i ubrzanje transfera
efikasnijih i ekoloski prihvatljivih tehnologija (Pukanovi¢, 2010).

4. TRGOVINA I CENE EMISIONIH DOZVOLA U EU

Dozvole EU na berzi mogu se prodavati na bazi trenutno vazece cene sa rokom isporuke od 2 dana od
datuma kupovine, dok se placanje obi¢no obavlja 5 dana nakon isporuke. Na osnovu konvencije, trziste
terminskih transkacija za Dozvole EU usvojilo je na¢in da jedan dan u godini za obra¢un ovih dozvola bude
1. decembar. U zavisnosti od mesta trgovanja, cena emisionih dozvola je izrazena u americkim dolarima
(USD) ili evrima (EUR). Kao i kod ostalih roba, trzi$na cena emisionih dozvola zavisi od ponude i traznje, a
moze zavisiti i od projekta. U ovom sluc€aju, kupac kupuje od strane prodavca emisione dozvole koje ¢e
dospeti tek nakon zavrSetka CDM projekta. U zavisnosti od rizika koji projekat nosi za vece rizike ¢e fjucersi
biti niZze vrednosti, a za manje rizike viSe vrednosti. Kupac procenjuje da li je spreman da preuzme
odgovarajuci rizik i u buduénosti snosi pozitivne ili negativne posledice. U slucaju da prodavac nudi
garanciju da ¢e realizacijom odgovarajuceg projekta kupac dobiti dogovoreni obim emisionih kvota, rizik se
dodatno umanjuje (Barjaktarovi¢, 2012).

Trgovanje VER?-om (engl. Verified Emission Reductions) je verifikovano razli¢itim standardima koja
moraju da budu odobrena od strane tre¢eg lica. Pored dobrovoljnog trzista i obavezno trziSte i trgovanje
VER-om je uslovljeno standardima koji su u skladu sa politikom odrzivog razvoja (Zlatni standard).

Medutim, najrazvijenija platforma trgovine CER-om je navedeni EU ETS'. Od pogetka stvaranja (prve
faze) do danas (trec¢a faza) EU ETS je ubedljivo najdominantniji mehanizam trgovine dozvolama stecenih iz
CDM projekata. Naime, tokom 2008 godine vrednost ukupnih transakcija iznosila je preko USD 92
milijarde, a u odnosu na 2007. godinu trziSte poraslo za neverovatnih 8§7% (World Bank, 2009). Perspektive

'(CDM) - Clean Development Mechanisam - Mehanizam &istog razvoja

> CDM Zlatni standard — predstavlja Siroko primenjenu metodologiju najbolje prakse za izradu CDM
projekta, putem kojeg se isporucuju visokokvalitetni karbon krediti ¢ije su vrednosti ve¢e od nominalne.
Shodno tome, predstavlja standard za izradu CDM projekta visokog kvaliteta.

 Verified Emission Reductions (VER) — dobrovoljno emisiona umanjenja, Emisione dozvole na
dobrovoljnim trzitima

* EU ETS - Evropski program trgovanja emisijama (engl. The European Union Emissions Trading Systent)
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daljeg razvoja EU ETS do 2050. godine prikazane su na Slici 2. Sa slike se moze zakljuciti da u razvoju EU
ETS imamo tri faze i to: Faza 1 - 2005-2007; Faza 2 - 2008-2012 i Faza 3 - 2013-2020.

Slika 2. Perspektive EU ETS cap do 2050
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Izvor: European Environment Agency, 2013 Trends and projections in Europe 2013 - Tracking progress towards
Europe's climate and energy targets until 2020, Copenhagen, Denmark, str. 26.

Iako su se Dozvole EU mogle koristiti u skladu sa ciljevima smanjenja emisije gasova, oni koji su
trgovali trazili su priliku da ukoliko je moguce zarade Sto viSe na ovim transakcijama. Bez obzira na
postojanje rizika u trgovanju emisijama CO2, zahvaljuji¢i velikom broju finansijskih instrumenata medu
kojima se nalaze i neki derivati (fju€ersi i opcije) postoji moguénost umanjenja nezeljenih posledica nastalih
trgovinoma. Jedan od dominantnijih finansijskih instrumenata koji je odigrao vaznu ulogu u borbi protiv
rizika izmedu 2007-2008. godine bile su opcije, ¢iji se obim trgovine povecao za 5 puta. Obim trgovanja
opcijama i narednih godina je nastavio svoj rast ali usled ekonomske krize bio je dosta sporiji §to je uticalo i
na trzi$nu cenu emisionih dozvola (CER’-ova i VER-ova) (Slika 3).

Slika 3: Cena CO2 u toku krize
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Izvor: Putti, 2009., str. 14.

* CER- eng. Certified Emissions Reductions-Sertifikati za smanjenje emisija
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Medutim, povecanjem svesti o uticaju emisije gasova na Zivotnu sredinu i pored usporenog rasta trzista,
do danas, obim trgovanja emisijama CO2 iz godine u godinu se stalno povecavao (Slika 4).

Slika 4.Trgovina EU emisijama (Milioni tona)
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Izvor: European Comission (2013) The EU Emissions Trading Systems (EU ETS), Brussels, str. 6.

Sa prethodne slike moze se uociti da pored aukcijske prodaje i OTC trzista, najveci obim trgovanja je na
berzi. Kao primer moze posluziti /CE Futures Europe. Trgovina emisijama CO2 na ovoj berzi je zapocela
2005 godine. Analiziraju¢i obim trgovanja na ICE Futures Europe moze se zakljuciti da se obim trgovanja u
2014. godini poveéao za oko 19 puta u odnosu na 2006. godinu (Slika 5). Sto se ti¢e vrste ugovora, trgovina
se obavljala posredstvom fjucersa i opcija.

Slika 5: Obim trgovanja emisijama CO2 u periodu 2006- 2014.god (lot=1000t CO2)
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Izvor: https://beta.theice.com/marketdata/reports/ReportCenter.shtml?reportld=10& contractKey=20i#report/7

I pored porasta obima trgovanja Emisijama CO2, trgovina dozvolama za zagadenje CO2 obustavljena je u
Evropskoj uniji 19. januara 2011. godine zbog krade i preprodaje dozvola. Zabrani je prethodio napad hakera
na registre kvota za zagadenje CO2 u Austriji, Grékoj, Ceskoj, Poljskoj i Estoniji. Trziste na kome se odmah
trguje robom zatvorila je i Francuska zbog problema da uoci koja su prava ukradena.

Veliki broj sli¢nih zloupotreba doveo je do nepoverenja u trgovini na regulisanom trzistu. Usled toga
doslo je do povecanja interesovanja za OTC trziste. Na racun ostvarivanja direktne kupoprodaje emisionih
dozvola bez posrednika i na potpuno liberalizovanom OTC trzi§tu. Neki ucesnici na trzi$tu vide OTC trzista
kao priliku umanjenja ovakvih vrsta sistemskih rizika, rizika ugovorenih strana (EurActiv.rs, 2011).
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5. PREDNOSTI ULASKA REPUBLIKE SRBIJE NA TRZISTA EMISIJE
CO2

Imajuéi u vidu napred izloZzeno, moze se konstatovati da u svetlu najnovijih ekoloskih katastrofa, koje se
svakodnevno deSavaju Sirom sveta, pitanje vaznosti Kyoto protokola postaje sve znacajnije. Neophodnost
ratifikacije ovog dokumenta i njegove primene sasvim je o¢igledna. Republika Srbija potpisnica je Kyoto
protokola od 17. januara 2008. godine.

Iako polozaj Republike Srbije najve¢im delom karakteriSu uzroci i posledice tranzicije na putu ka
¢lanstvu u najmocnijoj medunarodnoj organizaciji (EU), pojedina iskustva nekih zemalja u razvoju i opste
determinante poloZzaja ove grupacije zemalja mogu biti od izvesnog znacaja za razumevanje globalnih
tendencija i definisanje vlastite pozicije. Ovo se naroCito odnosi na tendencije koje su povezane sa
pregovorima o buduc¢em pravcu aktivnosti medunarodne zajednice u oblasti klimatskih promena i
preuzimanju obaveza koje (ni)su u skladu sa moguénostima privrede i drustva (Todi¢ i Grbi¢ 2014).

Povecanje energetske efikasnosti koris¢enjem medunarodnog trzista emisija u jednoj zemlji moze za
posledicu imati: privlaéenje novih tehnologija, podsticanje inovacija u privredi, poboljSanje konkurentnosti
privrede i podsticanje dugoro¢nog privrednog rasta. Na taj nacin, globalno trziste GHG emisijama predstavlja
realnu priliku da Srbija pobolj$a svoju energetsku efikasnost (Avlijas, 2007).

U skladu sa tim Kjoto protokol predstavlja vaznu moguénost za podsticanje privrednog razvoja Srbije, a
korist od njegovog potpisivanja neophodno je da uzmu u obzir ne samo Ministarstvo zastite Zivotne sredine
nego i Ministarstvo rudarstva i energetike i Ministarstvo privrede, kao i Agencija za energetsku efikasnost.
Na taj nacin bi se obezbedilo ne samo smanjenje emisija gasova koji zagaduju zivotnu sredinu ili izazivaju
klimatske promene, ve¢ i ekonomski podsticaj za uvodenje novih energetski efikasnijih tehnologija i za
primenu obnovljivih izvora energije.

U skladu sa prethodnim, moze se zakljuciti da na globalnom trzi$tu emisija gasova, Srbija bi mogla svoj
nedostatak energetske efikasnosti pretvoriti u komparativnu prednost. Ono $to je svakako jo§ znacajnije je da
realizacija aktivnosti u ovoj oblasti na nacin kako se realizuje na nivou EU omogucuila bi Srbiji, uz odredena
opravdana i isplativa ulaganja, obezbedivanje novih radnih mesta i novih oblasti rada, ali i konkurentnosti
nacionalnih kompanija na EU i medunarodnom trzistu. Drugim re¢ima, samo ispunjenje osnovnih zahteva
EU Paketa, pre svega u smislu povecanja kori§¢enja obnovljivih izvora energije i energetske efikasnosti, ali i
ukljucenja u sistem trgovine emisijama, moZze Srbiji osigurati plasiranje domacih proizvoda na trzistu EU i na
taj nacin i opstanak i pozitivno poslovanje domacih kompanija (Bozani¢, 2012).

6. ZAKLJUCAK

Najsavremeniji ekonomski instrument politike zastite zivotne sredine u razvijenim trzi§nim privredama je
trgovina dozvolama na zagadenje. Nazalost, svet i dalje mnogo vise brine o novcu nego o hitnom reavanju
problema koji pogadaju planetu Zemlju. Sve dok se blagodeti ¢iste vode, vazduha, biodiverziteta i sli¢no,
posmatraju bez ekonomske vrednosti, drzavna regulativa ostavlja malo prostora da kompanije dobrovoljno
smanje zagadenje ispod odredenog nivoa.

U trzi$noj privredi, trziste CO2 zajedno sa ostalim mehanizmima ekonomsko-trzisne regulacije ce
neminovno postati odlucujuci faktor ocuvanja zivotne sredine. I pored snaznih tendencija pojedinaca da
probude svest gradana i stanovniS$tva u smanjenju emisije gasova sa efektom staklene baste, ipak veéina
podstaknuta neracionalnim zeljama za povecanjem profita, nerazmisljajuci o buduénosti, pokusava da odlozi
ili uspori bilo kakva ograni¢enja koja ¢e uticati na njih.

Budu¢i da medunarodna zajednica Srbiju jo§ uvek smatra zemljom u razvoju, dobro osmisljena politika
zastite zivotne sredine moZze omoguciti ekonomski povoljne rezultate privredi zemlje u tranziciji kakva je
Srbija, koja inace trpi velike probleme usled visokog intenziteta emisija Stetnih gasova u proizvodnim
procesima. Globalno trziste CO2 predstavlja retku priliku da Srbija aktivnije ukljuéi u odrzivi razvoj, povecéa
energetsku efikasnost i u¢ini znac¢ajne korake u daljoj privrednoj ekspanziji. Neophodan uslov za ukljuc¢enje
Srbije na globalnom trzistu, je prilagodavanje regulativi i praksi trzista CO2 u EU.
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ABSTRACT

Problem of energy shortage and negative impacts of fossil fuels on the environment are becoming alarming. The
objectives of the most national energy strategies are set in the context of energy saving and reduction of environmental
pollution, with use of renewable energy sources. Renewable energy is one of the key components of sustainable
development, because it allows the positive economic, environmental and social effects. Estimates show that the potential
of renewable energy in Serbia is over 4 million TOE per year, which corresponds to almost a half of the country's annual
demand for energy. This potential is large compared to many European countries, and there are wide possibilities for its
practical application..
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1. INTRODUCTION

The importance of natural resources management comes out from their importance of the development and
the survival of human civilization. Some natural resources are not renewable and their quantities in the
Earth’s crust are limited. Because of that, their rational exploitation in accordance with the principles of
sustainable development is a strategic question of the survival of human civilization. Unfortunately, some
renewable resources, such as soil and water are becoming conditionally renewable and they are exposed to a
large degradation. Modern world is faced with great responsibility to adjust its development to the needs of
people and nature. Today’s generations have a right to use natural resources and healthy environment, but
they must not endanger the same right of future generations. That’s why nowadays humanity needs a concept
of sustainable development which at the same time, economically uses renewable and nonrenewable energy
sources and which contains environmental, social and economic aspects of life. The aim of the concept
emphasizes the responsibility of each individual in the environment, while enabling increased productivity
and living standards without destroying the environment. In general, we can say that hard work to improve
the environmental efficiency of society and the integral perception of the environment and economic
development is largely degraded by current trends in production, consumption and economic instability.
More natural resources are exploited, more pollution is generated, while the transport and tourism are in a
significant increase. As a result, renewable energy sources are becoming more prominent in all developed
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countries, and is the mainstay of their energy independence in the future. All renewable energy sources are
ecologically clean and use them to save non-renewable energy sources and protecting the environment.

There is a general impression that Serbia has a good energy potential in the field of renewable energy
sources. It can be said that the question of renewable energy sources is relevant in all developed countries.
They will be relevant in Serbia during the process of joining EU. The process of joining European Union
requires harmonization of Serbian energy policy and determining targets for the share of renewable sources
in the total production of electric energy. Renewable energy sources are the most important support of energy
independence of Serbia in future. The total energy potential from renewable sources can satisfy a quarter of
annual needs in Serbia. Serbia has potential to produce nearly 4 Mten per year from the renewable energy
sources. According to experts, this corresponds to almost half of the country's annual demand for energy.
That potential is great, especially in comparison with some European countries.

2. ENERGY POTENTIAL OF RENEWABLE ENERGY SOURCES IN
SERBIA

The actual global economic crisis, including all other well-known problems of sustainable development,
reflects the direction of development of all countries in the world. Serbia, as a European country in its early
stage of development, is trying to synchronize its progress with experience of other countries from the field
of sustainable development and in accordance with rules in the field of energetic and energetic efficiency,
and, as well as to promote and develop the sector of use of renewable sources of energy. On the other hand,
Serbia is a country which largely depends on import of all forms of energy, which to a great extent affects its
economic stability (Golusin et al. 2010). The general impression is that Serbia has a good energy potential in
the field of renewable energy sources. Until last year there were constant physical assessments on potential of
renewable sources, however, economic assessments have become more actual lately (Panic et al. 2013). It
can be said that the issue on renewable energy sources is current in all developed countries. Until the last
few years, the use of renewable sources for electricity production was quite forgotten and secondary issue in
Serbia, what is considered unacceptable due to great potentials for their use. European Union accession
process requires harmonization of Serbian energy policy and determination of objectives for the share of
renewable sources in total production of electricity (these objectives must be expressed numerically and with
exact deadlines). Estimates show that the Serbian potential in renewable energy sources is more than 4
million tones of oil equivalent (toe) per year what, according to experts’ estimation, corresponds to nearly
half of the Serbian annual energy needs. That potential is great, particularly in comparison with some
European countries. However, regarding potential of some types of renewable sources, Serbia lags. Biomass
is considered to be the greatest potential in Serbia. Biomass potential is estimated to be about 2.7 million
tones of oil equivalent, or 63% of the total potential. Besides, 0.6 million toe is in untapped hydro potential
(14%), 0.2 million toe in geothermal sources (4.5%), 0.2% million toe in wind energy (4.5%) and 0.6 million
toe in sun radiation (14%) (Djajic, 2002).

Based on these data, it can be concluded that Serbia has significant potential for the development of
sector for renewable energy sources. One of the characteristics of renewable energy sources is reflected in
the long term positive impact on economic growth. Construction and operation of plants that produce energy
from renewable energy sources is the subject for discussion in all the countries that have accepted the
sustainable development concept and Kyoto protocol as their own development direction. Enlargement of the
renewable energy production is clearly an imperative, but only economically viable construction and
operation can result in long-term sustainability, which is initially the goal when deciding upon such
investments (Golusin et al. 2012). Current attitudes of all relevant factors of the economy and society in
Serbia is that investments in new capacities for the production of clean energy should be made. Despite many
challenges, the goal of Serbia is to increase the share of energy from renewable sources in energy
consumption, what is its obligation arising from its membership in The Energy Community in south - east
Europe as framework for the integration in energy market of the European Union (Jovanovic et al. 2011).

3. BIOMASS ENERGY POTENTIALS IN SERBIA

Biomass is a renewable energy source and it is obtained from various sources including by-products from
timber industry and agricultural crops, and it can be used as a substitute for fossil fuels for the production of
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electricity and thermal energy. Unlike fossil fuels, combustion of biomass does not increase the amount of
carbon dioxide in the atmosphere, and therefore a positive impact on the environment is achieved (Dodic,
2010). Statistically, Serbia is the state where agricultural land really covers 5.701.000 ha of which 4.867.000
ha are arable land, that is, 0.56 ha of agricultural land per capita and 0.46 of arable land per capita in Serbia,
87% of land is privately owned, while the number of farms (based on the census from 2012) is 778.000 with
an average size of 3 ha. Biomass accounts for 63% of the total potential of renewable energy sources. Forests
cover about 30% of the territory, while about 55% of the territory is arable land. Except for agricultural
residues, there are great possibilities for targeted growing of biomass that will not be competitive with food
production.

Great biomass potential in Serbia is in agricultural residues and forest biomass, the total amount of about
2.7 million toe (1.7 million toe of agricultural wastes and about 1 million toe of forest biomass). Except for
these two sources of biomass, wastes of livestock breeding — manure — can also be mentioned. The second
group of biomass sources includes energy crops (such as miscanthus, fast - growing poplar, etc.) and plants
that are used for the production of biodiesel, bioethanol (rapeseed, sunflower, corn, etc.). The use of
estimated biomass potential cannot eliminate the need of the state for fuel imports, but in any case, it can
significantly reduce dependence on imported liquid fuels and significantly reduce environmental pollution,
too (Biomass action plan 2010-2012, Official Gazette RS No0.56/2010). Analysis of the structure of biomass
from agricultural residues shows that more than half of the resource lies in corn biomass, more than a quarter
in the straw of cereals (primarily wheat) and the rest are residues of soybean, rapeseed, etc. The total area of
arable land in Serbia is 3.355.019 ha. On the territory of AP Vojvodina intensive corp production is carried
out with a dominant acreage under corn (more than 1 million ha), followed by wheat grown on 500.000ha.
The most commonly sowing unit in Central Serbia is corn, too. At the moment, the uncultivated and
neglected areas are potentially interesting for growing energy crops. For example, miscanthus is a plant
which has the potential to yield over 10t of dry biomass per hectare. Obtained biomass has the same calorie
value as lignite coal (Brkic at al. 2007).

Table 1. The availability of some categories of waste biomass from agriculture

from obtained available for energy needs
1 hectare of corn 3.85 tons of cornstalks 70%
1 ton of wheat 1 Tons of straw 35%
1 ton of soybean 2 tons of straw 60%

Looking at biomass energy potential in Serbia we can see wealth the state has in the field of renewable
sources: liquid manure (can break down into biogas) 42.24 toe, residues from fruit growing 605 toe, crop
residue 1.023.000 toe, agricultural biomass 1.670.240 toe, wood from trees outside the forest 34.355, wood
processing residue 179.563 toe, forest residue 163.76 toe, fuel wood 1.150.000 toe and wood biomass
1.527.678 toe. Taking into consideration above mentioned data, it can be concluded that the most abundant
biomass is agricultural biomass as a very big potential. Serbia has a great potential of unused wood energy
sources (Dercan et al., 2012). The estimated amount of wood biomass in Serbia that can be used as fuel is
about 1.65 million m’ per year, while the energy potential of wood biomass left to decompose after the
production of wooden items is estimated at 15.6 million GJ per year. However, despite this potential, wood
still occupies a low position in meeting energy needs. With more than 12 million tons of wood waste
production per year, Serbia has a future potential to develop its bio-energy sector, particularly for electricity
and thermal energy production (Filipovic, 2011).

4. GEOTHERMAL ENERGY POTENTIALS IN SERBIA

Energy potential of geothermal resources in Serbia is extremely great as a consequence of favorable
geological structure of the terrain as well as favorable hydrological and geothermal characteristics of the
terrain. Geothermal heat flow density is the main parameter for the assessment of geothermal potential of a
certain area (Smaragdakis et al., 2012). It represents the amount of geothermal heat which every second,
through an area of 1m”, comes from the Earth’s interior to its surface. The total yield of the thermal water is
estimated to be about 1.200 — 1.800 I/sec with an average temperature of 20 - 93°C .The territory of Serbia
has very interesting characteristics. In the largest part of the territory of Serbia geothermal heat flow density
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is higher than the average value for continental part of Europe (the territory of Serbia is a part of it) which is
about 60mW/m?. The highest values of more than 100 mW/m? are in Pannonian Basin, central part of south
Serbia and in central Serbia. On the territory of Serbia, out of Pannonian Basin there are 160 natural sources
of geothermal water with a temperature higher than 15°C. The hottest sources are in Vranjska Spa (96°C),
Josanicka Spa (78°C) , Sijerinska Spa (72°C), etc. The total yield of all natural geothermal sources is about
4.000 I/sec. According to current knowledge, on the territory of Serbia there are 60 sources of geothermal
water with temperature higher than 15°C up to the depth of 3.000 m. The total amount of heat accumulated
in geothermal water sites in Serbia up to the depth of 3 km is about two times higher than the equivalent
amount of heat that would be obtained from burning all types of coals from all their deposits in Serbia. The
yield of 62 artificial geothermal sources (wells) in Vojvodina is approximately 550 I/sec with thermal power
of 50 MW, while the rest of Serbia has 48 wells with power of 108 MW (Radakovic, 2011).

In Serbia, the only uses of geothermal energy from geothermal mineral water are the traditional ones:
balneology, sports and recreation. Use of geothermal energy for heating and other purposes is in its initial
stage and very modest in relation to the potential of geothermal resources (Joksimovic, Pavlovic, 2014). In
Vojvodina energy use of geothermal waters began in 1981. Thermal water is used from 23 wells for these
purposes. Water from two wells is used for heating vegetable green-houses. Water from three wells is used in
livestock for heating pig farms, from two for industrial processes in leather and textile factories, from three
for space heating, and from thirteen wells for various uses in spas and in sport, recreation and tourist centers.
The total heat power of all these wells is 24 MW. Geothermal waters outside of Pannonian Basin, that is,
outside of Vojvodina, are used for heating in several localities. Today, in Vranjska Spa geothermal water is
used for heating flower green - houses, a poultry farm, a textile workshop and premises of a spa rehabilitation
center . A large hotel and a rehabilitation center with a swimming pool is heated in Kursumlijska Spa. In
Niska Spa, a heating system, which is the biggest in Europe, is installed for the hotel, tourist and
rehabilitation center with heat pumps of 5 MW and uses waste thermal waters at 25 C. Likewise, in Prolom
Spa, using heat pumps geothermal waters are used at temperature of 30 C. The total installed power at all
localities where geothermal mineral waters are used directly is about 74 MW, and with heat pumps additional
12 MW (Jankovic, 2009).

Table 2. The use of hydrogeothermal energy in Serbia by the type of application

Types of application Installed thermal Produced heat
power MW TJ / year
Space heating (direct use) 18,5 575
Balneology and recreation 36 1.150
Dry cereal 0,7 22
Greenhouses 8.4 256
Fishing and catlle breeeding 6,4 211
Processes in Industry 3,9 121
Warming with heat pumps 12,0 80
Total: 86,0 2.415

Activities aimed at introducing geothermal energy use in Serbia in the past 30 years have brought a
limited success. Although the present economic situation is difficult, it still offers the best chances for
changes. Serbia has an enormous need and all prerequisites, in spite of numerous barriers, for a fast
development of geothermal energy technology. The development of geothermal resources and geothermal
energy technologies should be the primary interest of the state. From the economic and environmental point
of view, domestic, clean energy resources are able to incorporate in the state economy because they offer
advantages that cannot be offered by any other energy resources (Basic et al., 2011).

5. SOLAR ENERGY POTENTIALS IN SERBIA

Solar energy is a renewable and inexhaustible energy source from which, directly or indirectly, most of other
energy sources on the Earth are generated. Contemporary scientific achievements and experiences in the field
of solar technology have shown that solar energy can be used in a transformed form which can successfully
replace the use of traditional forms of energy. Solar energy is in a way primary energy source since warming
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and cooling of the atmosphere generates the movement of air, that is wind, then waves and supports
photosynthesis in plants of which fossil fuels are formed; the Sun warms our planet and sustains life on it
(Pavlovic, 2013). The amount of sunlight that illuminates the Earth in less than 9 minutes is enough to meet
the requirements of mankind for such energy for one year. That energy comes directly at our front doors, free
of charge, without negative impact on environment. In the narrow sense, solar energy is the amount of
energy transmitted by solar radiation. Solar energy is in its original form usually used to convert into thermal
energy used for heating sanitary water for hoseholds and for heating (in some of our local communities as an
additional energy source), in solar power plants, while photovoltaic systems are used to convert it into
electricity (Kosorovic, 2007; Pavlovic et al. 2010).

In Serbia, solar energy is used by many households, public institutions and companies (in an active and
passive way), particularly in meeting needs for heating, air conditioning and lighting of residential and
commercial premises. The important prerequisite for successful use of solar energy is the knowledge of
available potential. According to solar energy influx, the territory of Serbia is one of relatively richer areas.
However, one should bear in mind that in winter the largest amount of solar radiation is received during the
days with the lowest temperatures. The contribution of solar energy in power production is just only 0.03%
of the total world energy, and since it depends on weather conditions, it is estimated that in near future it
might have only a role of a standby capacity among energy sources. In Serbia, the number of sunny hours per
year is larger than European average and ranges from 1.500 to 2.200 hours, while the average intensity of
sun radiation in the territory of the Republic of Serbia ranges from 1.1 kWh/m*day in the north to 1.7
kWh/m*day in the south — during January, and from 5.9 to 6.6 kWh/m*day — during July. Based on the
measurements, Luxembourg company “Securum Equity Partners published the fact that the potential of
solar radiation in Serbia is more than 2.000 hours of sunny days per year which is almost two times more
than European average, and more than a third than in Central Europe. On an annual basis, the average energy
value of global radiation for the Republic of Serbia amounts to 1.200 kWh/m*/year in northwestern Serbia,
1.550 kWh/m?/year in southeastern Serbia, while in central Serbia it amounts to 1.400 kWh/m?/year. The
average value of the available useful energy in the Republic of Serbia is 700 kWh/m*/year (Jankovic, 2010).

The greatest potential for using solar energy have towns in the southern part of Serbia — Nis, Kursumlija,
Vranje. If every fifth household in Serbia would build in a solar receiver of 4m surface, about 1.750 GWh of
thermal energy would be generated annually. Energy dependence on imports in Serbia could be significantly
reduced in the next 5 years by using solar energy systems. In Serbia, only one solar collector with the surface
of 1 m? generates the energy which is equal to the energy obtained by burning 130 liters of oil, provides a
saving of 750 kWh of electricity, meets up to 30% of the needs for heating and reduces carbon dioxide
emissions by more than 305.000 tons yearly. Technically usable energy potential for conversion solar
energy into thermal energy is estimated to be 0.194 toe per year assuming the use of solar thermal collectors
in 50% of available plants in the country. In the production of electricity the basic technical limitation is a
possibility of electric power system to take this form of energy during summer because it is a variable
production. Based on the current available capacities of Electric Power System of the Republic of Serbia, for
the provision of tertiary reserve, maximum technically usable capacity of solar plants of 450 MW, that is,
their technically usable potential of 540 GWh/year (0.046 Mtoe/year), is adopted (Djajic, 2008).

6. WIND ENERGY POTENTIALS IN SERBIA

Provision of sufficient energy is one of the basis of economy and a prerequisite of welfare in a country. In
energy sector, the development of renewable energy sources and increase of their share in the overall energy
consumption is high on the political agenda of Serbia. In that regard, the development of wind farms can
bring Serbia many benefits, firstly by obtaining additional energy sources necessary for the development of
the society, but also by reducing greenhouse gas emissions thus contributing to the fight against climate
change (Komarov, 2012). Serbia is recognized as one of the biodiversity centers of Europe. This rich natural
heritage is a national legacy and a valuable stake for wellbeing and growth of current and future generations.
In the Republic of Serbia wind energy can be used in the area where the east wind blows, in South Banat,
Eastern Serbia, the eastern side of mountain Kopaonik, Zlatibor and Pester regions and sites of mountain
passes at elevations above 800 meters. In order to recognize wind potential more clearly it is necessary to
continue with dedicated wind speed measurements (at the height of 50 m and more) that will help drawing
“wind atlas* which is one of the conditions for the investment in the capacities that use wind energy for
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the production of electricity. Regarding wind and solar energy, technically exploitable potentials is
determined on the basis of existing technical possibilities of electro energetic system to accept this energy. In
determining potentials, additional assumptions are made showing that the maximum variations in the
production of electricity from wind energy will not coincide with maximum variations in the production of
electricity from solar plants and that maximum variation will not exceed 90% of the total installed
capacities (Zlatanovic, 2009).

Not so long ago, Serbia exploited mechanical energy of the wind. The windmills for grinding grain in
Vojvodina were in use at the beginning of 20™ century. The potential of renewable energy sources, including
wind energy, is very great, and as such, it should not be ignored taking into account its capacity of 3.8 Mtoe.
Today, renewable sources make up 7% of the total energy sources with 32% of electricity produced by
hydropower plants. The first study of the energy potential of wind was done in 2002. for the needs of
Electric Power Industry of Serbia. A significant energy potential of wind was identified, especially in the
area of south Banat, eastern and southeastern Serbia. The energy potential of wind in Serbia is estimated to
be about 1.300 MW and the possible annual production of electricity from wind power is 2.3 TWh
(Zlatanovic, 2009).

Regions in Serbia with locations potentially suitable for the construction of wind turbines are:

1. Eastern parts of Serbia - Stara Planina, Ozren, Vlasina, Rtanj, Deli Jovan, Crni Vrh, etc. There are
locations in these regions with average wind speed of more than 6 m/sec, which corresponds to the power of
Pav = (300 - 400) W/m®. This area covers about 2.000 km? , and in the future about 2.000 MW of installed
wind turbines might be built here.

2. Pester, Zlatibor, Zabljak, Bjelasica, Kopaonik and Divcibare are mountain regions which abound in
winds, and are suitable micro locations (at altitudes over 800 m) for the construction of wind turbines.

3. Pannonian Plain, north of the Danube, i.e. wider region of the territory where kosava wind blows
also abounds in winds. This aea covers about 2.000 km?” and is suitable for the construction of wind turbines
because the basic infrastructure already exists, from roads to electricity grid, and also because of the vicinity
of big centers of electricity consumption, and he like. In future, it would be possible to install there a wind
turbine capacity of approximately 1.500 —2.000 MW (Radakovic, 2011) .

7. HYDRO ENERGY POTENTIAL IN SERBIA

Strategically, the importance of small hydro power plants is great regarding security to supply local
consumers with electricity produced from renewable sources that do not harm the environment as opposed to
large, coal power stations, and even greater from the point of hiring local capacities for the production of the
equipment and for doing work. Significant economic effects of the construction of small hydro power plants
can also occur due to the relatively large share of domestic labor and industry, virtually without any
equipment imported from abroad. The mere fact that a relatively large initial investments should be made
clearly indicates that the initiative of the state is necessary and that is primarily necessary to adopt and
implement legislation together with financial incentives (Benkovic et al. 2013).

Small watercourses in Serbia have hydro potential that can be used if small hydro power plants are
constructed. Estimates show that construction of small power plants (up to 10 MW) could utilize the
potential of 1.600 GWh/ year which is equivalent to the energy obtained by burning 400.000 tons of oil. The
greatest potentials are in the basins of the Drina, Lim, Morava and Danube. One thing is for sure: Serbia has
hydro potential that is worthy of respect, but the realization of its exploitation depends on providing
conditions for use. Serbia, as a country rich in energy resources, has good prospects for energy independence
in future. With that in mind, Serbia could get 27% of the total energy just from renewable energy sources by
2020. The total hydro potential of Serbia is estimated at about 31.000 GWh/year. Most of this potential
(approximately 62%) has already been used because the construction of large production capacities is
economically justifiable. The rest of the hydro potential is usable by building small and expensive facilities
particularly mini and micro power plants. In Serbia, on small watercourses it is possible to achieve the total
installed power of about 500 MW and the production of 2.400 GWh/year. Half of that (1.200 GWh / year) is
in Uzice, Nis and Kragujevac region where it can be used in a number of small plants with the total installed
power of approximately 340 MW distributed on about 700 locations. Today, there are only 31 mini hydro
power plants in operation with the total power of 34.654 MW, and annual production of 150 GWh. On the
other hand, 38 mini hydro power plants with the total power of 8.667 MW and estimated annual
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production of 37 GWh are not in operation. Considering the energy potential of small watercourses and the
possibility of installing small hydro power plants on them, it is possible to determine their total energy
effects, as it is shown in the Table. Investments in these capacities will depend on the state which should
encourage the construction of energy facilities on the basis of renewable energy sources according to the
legislation that is supposed to attract private capital investing (Jovanovic, Parovic, 2010)

Table 3: Total energy effects of small hydropower plants in Serbia

Category of small hydropower plants Installed capacity | Production MWh / year
1. New facilities of small hydropower plants 442.632 1.544.985
2. Installation of hydropower plants in facilities of 23.464 114.530
waterpower engineering
- hydropower plants at the outlet of the biological minimum 1.064 7.500
- hydropower plants on water supply facilities 7.000 35.000
- hydropower plants in irrigation systems 3.000 11.000
- hydropower plants within the system DTD 10.400 54.030
- hydropower plants on the water transter system from the 2.000 7.000
basin to basin
3. Renovation of existing facilities 25.769 134.000
- renovation of existing small hydro plants 8.769 54.000
- installation of hydro power plants in mills 10.000 45.000
- revitalization of existing hydro power plants 7.000 35.000
4. Total 491.865 1.793.515

8. CONCLUSION

Nowadays , greater use of renewable energy sources is the priority of all national economies. Advantages of
using renewable energy sources lie in the fact that they are based on domestic, local sources, and at the same
time, they have an impact on reduction in fuel imports, thus encouraging energy efficiency and energy
independence of a country. Energy, produced from renewable sources, plays a very important role in global
policy of preserving environment. Increase of the share of renewable energy sources in total energy
production is one of the key strategies in achieving greenhouse mitigation effects and reducing negative
impacts of energy sector on environment. The long-term concept of sustainable development of the Republic
of Serbia implies continued economic growth that brings with it not only economic efficiency and
technological progress but enables poverty reduction, long-term better use of natural resources, prevention of
pollution and preservation of bio-diversity. Some of the key priorities of the Republic of Serbia during the
realization of sustainable development concept are: protection, promotion and preservation of environment,
continuous economic growth, balanced regional development, rational use of natural resources and
encouraging the use of renewable energy sources. A broader implementation of renewable energy sources
which enables achieving the principles of sustainable development concept represents a great challenge for
Serbia. The general impression is that Serbia has a good energy potential in the field of renewable energy
sources. Unfortunately, this potential of about 4 Mtoe a year, that can satisfy a quarter of annual energy
needs of Serbia, except hydro energy, biomass and geothermal energy, is underutilized. One of the main
characteristics of renewable energy sources in Serbia is their availability within specific and concrete
locations. Their exploitation enables rational positive economic, environmental and social effects.
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REZIME

Prac¢enje ambijentnih atmosferskih uslova veoma vazan i zna¢ajan poslovni potez u stocarskoj proizvodnji — pre svega u
primarnoj proizvodnji mleka. Pracenje toplotnog stresa na farmi treba da bude strateSka orijentacija jer donosi brojne
pozitivne efekte: pre svega vedi prinos mleka. Kao opste prihvatljiv parametar uveden je indeks temperaturne vlaznosti
vazduha. (thi ). Kada vrednosti za thi prevazilaze 84 dolazi do ozbiljnih narusavanja rada mle¢ne zlezde. Pogodna
temperatura za rad mle¢ne Zlezde kod krava je izmedu 5°¢ i 25 °c, a najoptimalnija je izmedu 9°c i 12 °c. Efekat delovanja
toplotnog stresa nije uvek isti, zavisi od perioda laktacije.

KLJUCNE RECI

ambijentalni uslovi, proizvodnja mleka, toplotni stres

ABSTRACT

The ambient and atmosphere conditions is a very important and significant move in livestock production- above all in the
production of milk. Examination of heat stress should be strategic orientation since it brings up many positive effects:
above all the higher yield of milk. As the reliable indicator of ambient conditions influence on milk yield confirms the
temperature humidity index (thi). Increasing of thi leads to decreasing of milk yield. This influence has been particularly
expressed when thi overcomes 84. It can be then talked about conditions of heat stress. The adequate temperature range
of milk production are between 5 - 25°, and the optimum is between 9 - 12°c.

KEYWORDS

ambient conditions, milk production, heat stress
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1. UVOD

Proizvodnja mleka je vezana za niz problema o kojima savremeni farmer mora da vodi racuna. To se pre
svega odnosi na izbor rase, ouvanje zdravlja krava, pravilno osemenjavanje i niz bioloskih faktora. Ipak,
posebno mesto u ovoj regulaciji pripada odrzavanju optimalnih ambijentnih uslova u vreme laktacije.
Zbog svega toga se problem optimizacije mlekarske proizvodnje reSava multidisciplinarno. To je problem,
ali i izazov za sve one koji se bave proizvodnjom mleka. Za efikasnu optimalizaciju ambijentalnih uslova
potrebno je prvo pravilno modelirati uticaj pojedina¢nih atmosferskih uslova na mle¢nost u konkretnim
uslovima drzanja. Tokom evolucije svi Zivi organizmi su viSe ili manje prilagodili svoj metabolizam
ambijentnim (ekoloskim) uslovima. Ti uslovi se po prirodi stvari menjaju cikli¢no, u pravilnim intervalima
i u odredenim granicama. Zivotinje su stoga ovladale mehanizmima da svoj metabolizam odrzavaju
stabilnim, bez obzira na promene u okolini.

Na zalost, pri intenzivnoj stocarskoj proizvodnji nenadano nastaje veliki broj nepovoljnih uslova koji
dovode do ,,zbunjujuceg” stanja zivotinje. Takvo stanje se oznacava kao stres, a iznenadni faktor koji
dovodi do stresa se oznacava kao stresogen (stresor). Jedna od naj¢e$ce uocCenih pojava u intenzivnom
gajenju domacih Zivotinja je slabljenje konstitucije. Procesi koji su doveli do pojave slabljenja opste i
specifi¢ne otpornosti organizma kao i adaptacionih i aklimatizacionih moc¢i, su na zalost diktirani od strane
odgajivaca i selekcionera koji su vekovima sledeci jednostran cilj domace Zivotinje izvukli iz prirodnog
ambijenta. Gajeni su u modifikovanoj sredini u odsustvu prirodnih selekcionih vektora kao $to su
predatori, ciklusi ishrane u zavisnosti od sezone i klimatskih ciklusa, delovanje patogenih mikro i
makroorganizama i drugi (Konyves i Mis€evi¢, 2013). Pri izu€avanju tehnologije visokomle¢nih krava,
stresogenim faktorima se poklanja posebna paznja. Medu njima se posebno izdvaja toplotni stres. Cilj
ovog rada jeste da se da pregled svih onih faktora koji se na neki na¢in u¢estvuju u pojavi toplotnog stresa,
kako samostalno tako i zajednicko i kakav je njihov zajednicki uticaj na proizvodnju mleka.

2. TOPLOTNI STRES I NJEN UTICAJ NA PROIZVODNJU MLEKA

2.1 Osnove homeostaza kod Zivotinja

Svaki zivi organizam tezi da odrzi svoj metabolizam u stabilnoj dinamickoj ravnotezi pri ¢emu se
koncentracija svih metabolita odrzava u uskim granicama (homeostaza). Odrzavanje ove homeostaze je
preduslov da metabolizam pravilno funkcioniSe, da organizam dugove¢no bude zdrav (Shearer i Beede,
1990; Collier et al., 2006).

Da bi izvrsila svoju funkciju, kao osnovna funkcionalna jedinica svakog organizma, ¢elija mora da
uspostavi strogu kontrolu i regulaciju svih biohemijskih reakcija koje ¢ine njen metabolizam. To znaci da
odrzava homeostaze svih vaznih metabolita. Na sastav vancelijske teCnosti izuzetan uticaj ima hrana.
Nutrijenti koji su uneti hranom, u vancelijsku te¢nost dospevaju ve¢ posle resorpcije iz tankog creva. S
druge strane, sastav vancelijske te€nosti se menja i izdvajanjem iz ¢elija produkata metabolizma. Oni se
nagomilavaju i vazno je da se iz ¢elije eliminiSu. Sem toga, sastav ove sredine se menja i pri nepovoljnim
ambijentnim uslovima usled znojenja — odavanja toplote radi hladenja organizma. Tada se gubi voda, ali i
elektroliti koji su u njoj lako rastvorljivi i koji su obezbedili osmotski pritisak.

2.2 Stres i mehanizmi stresnih reakcija kod goveda

Po definiciji stres je trenutno stanje organizma nastalo kao rezultat izrazitog delovanja nekog spoljnog ili
unutra$njeg uslova koji dovodi do naru$avanja i ugrozavanja stabilnosti homeostaze (Yousef, 1985).
Savremeni nacin zivota i ishrane ¢oveka, kao i njegova Zelja da znatno uveca i ubrza proizvodnju hrane,
doveli su do ¢esce i intenzivnije ekspresije novih stresora. Imajuéi u vidu ovakve uslove ¢uvanja, neki
autori savremeno intenzivno stocarstvo nazivaju i «industrijsko gajenje goveda». Njemu kao suprotnost se
sve viSe razvija i ideja o dobrobiti zivotinja. Ovim se definiSe kodeks ponaSanja farmera prema
zivotinjama koje ¢uvaju.
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Kada se pojavi stresna situacija, odmah se aktivira i odbrambeni sistem organizma. Pre svega se
aktiviraju neurohormonalne reakcije. U centru tih aktivnosti su hormoni hipotalamusa koji deluju na
endokrine zlezde. Kao posledica se javlja povecana koncentracija adrenalina u krvi (Olson, 1981). U slucaju
da organizam nije u stanju da uspostavi ravnotezu i stresogene reakcija nadvladaju odbrambene mehanizme,
stanje se pogorsava i moze dovesti do nepovratnog gubitka metabolickih reakcija — do uginuca. Broj
iznenadnih uginuca Zzivotinja na farmi tako postaje vazan pokazatelj za intenzitet delovanja stresogenih
faktora u toj sredini. To postaje i ,,signal za uzbunu* kada se neSto mora preduzeti i sacuvati proizvodnost
farme.

Stres je ustvari odgovor organizma na neki iznenadni spoljni nadrazaj koji se vezuje za brzu sintezu
hormona i promenu metabolizma. Intenzitet zavisi od tipa stresogenog faktora i od vremena njegovog
delovanja. Svakako, pre svega zavisi od trenutnog stanja organizma. Proces adaptacije organizma na
izazvani stres i novonastalo stanje uvek je vezan za utroSak odredene koli¢ine energije. Energija se trosi pre
svega za povratak organizma u prethodno stanje. To je najbitnije za organizam. Cak i stvaranje mleka
(hrana za novorodeno mladuncée) tada pada u drugi plan. Zato je, u uslovima svakog stresa, smanjena
sinteza mleka, ali i njegov kvalitet.

Proces adaptacije na stres zavisi od viSe faktora: rasa, zdravstveno stanje, uzrast, uslovi ¢uvanja i dr. U
svakom slucaju, neki faktori su unutraa$nji i zavise od stanja i moguénosti same krave. Drugi su spoljasnji i
na njih moZe da uti¢e farmer. Zadatak farmera je da predupredi ili barem smanji rizik od pojave stresa, a u
uslovima pojave stresa treba da pomogne kravama da $to pre ,,zaborave* na stresno stanje tako §to ¢e im se
pruziti optimalni uslovi za zivot. Ne treba zanemariti ni ¢injenicu da je sam Zivot vezan za promene stanja
$to su u osnovi stresogeni faktori. Takav faktor je ¢ak i radanje, ali i svi drugi prirodni procesi. Stres je,
dakle, ocekivan rizik i zato Zivotinje imaju spremne odgovore na njega. Cak i prirodne razlike u mle¢nosti i
kvalitetu mleka su ustvari odgovor na uobicajene promena u okolini.

2.3 Uticaj toplotnog stresa na mle¢nost krava

Poznavanje procesa koji dovode do stresa i opsteg adaptacionog sindroma je posebno znacajno za o¢uvanje
zdravstvenog stanja i mlecnosti visokomle¢nih krava. Bez obzira na postojanje velikog broja stresogenih
faktora, poslednjih godina se posebna paznja posvecuje pojavi toplotnog stresa.

Toplotni stres kod zivotinja nastaje kao odgovor organizma na otezano hladenje tela usled toga Sto su
ambijentni uslovi sli¢ni telesnim pa su smanjeni svi potencijali koji dovode do gubitka toplote iz organizma.
Toplokrvni (homeotermni) organizmi dominiraju u zivotinjskom svetu zato $to poseduju odredenu prednost
nad ostalima; poseduju sistem za kontrolu i regulaciju temperature (termostat) tako da, bez obzira na
promene u ambijentnim uslovima, enzimi u njihovim ¢éelijama stalno imaju optimalne uslove za aktivnost i
metabolizam. Savremeni organizmi su u termodinami¢kom smislu jo§ uvek ,,proste masine“ i imaju mali
koeficijent iskoristivosti energije. Najveci deo energije koja se oslobodi oksidacijom glukoze ne moze da se
koristi za biosinteze ili rad, ve¢ se oslobada kao toplota. Ustvari, ona je posebno funkcionalno korisna jer
greje organizam. Dakle, dlaka na koZzi ne sluzi za grejanje ve¢ za spreCavanje preteranog gubitka toplote
koju krv donosi do povrsine tela. Temperatura tela je obi¢no iznad prose¢nih ambijentnih temperatura tako
da postoji relativno siguran mehanizam za zagrevanje tela i ¢elija. Prosecna (optimalna) telesna temperatura
kod krava je u intervalu od 37,5 °C do 39,5 °C. Kada temperatura atmosfere u ambijentu bude priblizna sa
temperaturom tela (AT—0) smanjuje se i prenos toplote tako da nastaju problemi za organizam.Tada
organizam prelazi na alternativni nacin hladenja. Kroz kozu (znojne Zlezde) poc€inje da na povrSinu migrira
(difunduje) te¢na voda koja odmah isparava i sa tela odnosi latentnu toplotu faznog prelaza (isparavanja).
Tako se povrsina tela dopunski hladi. Na zalost, difuzija vode kroz kozu je opet usporena ako je relativna
vlaznost atmosferskog vazduha visoka. Ukoliko vazduh brze struji (makar da je i topao) on ¢e odnositi
vodenu para sa povrsine koze i tako ¢e omogucita dalje isparavanje znoja sa povrsine. Smanjenje koli¢ine
vanéelijske vode dovelo bi do povecavanja osmotskog pritiska u te¢nosti izvan ¢elija i time bi metabolizam
opet bio ugrozen. Medutim, sa vodom migrira i deo elektrolita (natrijum hlorid). Tako se ovaj problem
umanjuje.

Dakle, visoka temperatura, visoka vlaznost i nedostatak strujanja vazduha dovode do alarmantne faze
stresogene reakcije ¢ime se aktiviraju odbrambeni mehanizmi na nivou svake celije i celog organizma. Tada
je najvaznije oCuvati homeostazu, a tek onda i proizvodnju mleka. Prema literaturnim podacima, tokom
toplih dana se znatno umanjuje mle¢nost (¢ak do 50%). S druge strane, potrebno je nekoliko dana da se
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mlec¢nost vrati na uobi¢ajenu (Bluett et al., 2000, Andrieu, 2007). Kao pokazatelji verovatnoce da ¢e doci
do pojave toplotnog stresa na farmi su vrednosti fizickih parametara ambijentnog vazduha: temperatura,
vlaznost i vetar, a kao indikatori postojanja toplotnog stresa su telesne karakteristike: temperatura tela,
frekvencija rada srca i udisanja. Optimalna telesna temperatura kod krava merena rektalno je 38-39°C, ali se
smatra da je bioloski optimum u intervalu 37,5 — 39,5°C. Temperatura ambijentnog vazduha pri kojoj se
temperatura tela odrzava na optimalnom nivou bez posebnih utroSaka energije naziva se termoneutralna
zona (Johnson, 1987). Granice ove zone zavise od rase krava, uzrasta, nac¢ina ¢uvanja i kvaliteta ishrane.
Zbog tih razlika se u literaturi i daju razli¢iti intervali. Kod visokomle¢nih krava (koji daju vise od 30 litara
mleka po danu) ova zona je u intervalu temperatura od — 15 °C do 26 °C. Temperatura iznad 35 °C postaje
visok rizik po njihovo zdravlje (Silanikove, 2000; Cincovi¢, 2009). S druge strane, Adams i Ishler, 1996;
Roenfeldt, 1998 za termoneuralnu zonu smatraju interval od 5 do 25 °C, a najoptimalniji uslovi po njima su
pri temperaturama ambijenta od 9 do 12°C. Za krave holstajn-frizijske rase najve¢a mle¢nost se ostvaruje
kada je ambijentna temperatura ispod 21 °C (Igono, 1992).

Niske, a posebno visoke temperature vazduha su vazan stresogeni faktor koji utice ne samo na rad
mleéne zlezde, ve¢ i na ceo organizam. Temperatura ipak ne deluje samostalno ve¢ zajedno sa relativnom
vlazno§¢éu vazduha. U svakom slucaju je prihvaceno misljenje da vlaznost pojacava delovanje visokih
temperatura. Razlog je veoma logi¢an — krave su navikle da zive i u vreme kiSnih perioda kada je
ambijentna vlaga oko 100%. Medutim njima smeta kada su visoke i temperatura i vlaznost vazduha.

Kao opste prihvatljiv parametar uveden je indeks temperaturne vlaznosti vazduha (Temperature
Humidity Index — THI, Bohmanova i sar. 2007). Ovaj indeks povezuje maksimalnu dnevnu temperaturu i
relativnu vlaznost vazduha, u tom trenutku, sa stanovista rizika od pojave toplotnog stresa. Sa porastom
temperature i vlaznosti ambijentnog vazduha THI tezi vrednosti 100. Za utvrdivanje rizika od stresa
definisani su razli¢iti analiticki modeli. Najée$ce se u istrazivanjima koristi model:

THI = (0.8T max)+ (%)(T max— 14.4)+ 46.4 de je @ —relativna vlaznost vazduha

Vrednost indeksa temperaturske vlaznosti niza od 74 pokazuje da postoje idealni uslovi za
visokomle¢ne rase krava. U ovim uslovima gotovo da i nema zabelezenih primera stresa (Amstrong i sar.
1993; Amstrong 1994; Vujanac 2010).

Pri vrednosti THI od 75 do 78 uoceni su primeri smanjivanja mle¢nosti krava usled blagog stresa
(Ravagnolo i sar. 2000). Pri vrednosti THI od 79 do 84 dolazi do jakih stresnih reakcija koje znacajno uti¢u
na metabolizam visokomleénih krava. U ovim uslovima dolazi do narusavanja homeostaza $to uslovljava i
pad mlecnosti krava. Kada vrednosti za THI prevazilaze 84 dolazi do ozbiljnih narusavanja rada mle¢nih
zlezdi. Tada je velika verovatnoc¢a da se znac¢ajno umanji produkcija mleka. Ukoliko ovi uslovi potraju duze
moze da dode i do smrti Zivotinje.

Toplotni stres i pad mlefnosti Prvo znacajnije smanjivanje produkcije mleka kod krava holstajn-
frizijske rase moze se ocekivati u uslovima kada THI prevazilazi vrednost 78 (Copppock i sar. 1982;
Silanikove 1992. Intenzitet smanjenja produkcije mleka, kao posledice stresa izazvanog visokim
vrednostima za THI, zavisi od perioda laktacije u kojem se nalazi Zivotinja. Najosetljiviji je period na
pocetku laktacije ( Ravagnolo i Misztal 2000). Osim stvarnih vrednosti za THI vazno je i kada se javljaju
visoke vrednosti i koliko dugo traju takvi uslovi. Nagli porast vrednosti THI u prva dva meseca laktacije
dovodi do smanjenja produkcije mleka koja se ne moze da popravi tokom celokupne laktacije.

Analiza klimatskih uslova u Srbiji pokazuje da se od septembra do maja vrednosti za THI nalaze u
odredenom intervalu oko 72, a u periodu juli i avgust moze da bude i iznad 80. Dakle, krave su samo u
kratkom periodu izloZene riziku od pojave toplotnog stresa (Vujanac, 2010).

Toplotni stres direktno uti¢e na krvotok i rad srca, a indirektno na potrebu za uzimanjem hrane i vode.
Sa stanovista ovog rada je vazno da su svi ovi procesi odgovorni za rad mle¢nih Zlezdi i sintezu mleka.

Uoceno je da krave polako gube apetit ve¢ kada temperatura dostigne 25°C. Kada je nekoliko dana dnevna
maksimalna temperatura na nivou oko 30°C Zivotinje su ve¢ sa simptomima izgladnelosti. Ako temperatura
dostigne i ekstremne temperature od oko 40°C konzumiranje hrane drasti¢no opada (za ¢ak 50%).

Istovremeno utvrdeno je da se, usled poviSenja dnevnih temperatura, kod visokomle¢nih krava javlja
povecéana potreba za unosom vode. Tako se popunjavaju organi za varenje i stvara se lazni osecaj sitosti,
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usporava se motorika rada buraga u vreme prezivanja Collier i sar. (1981). S druge strane, smanjen unos
suve materije iz hrane umanjuje i mlec¢nost krava ( Spiers i sar., 2004; Baumgard i Rhoads, 2007).
Istovremeno krave poseduju uroden instikt da, u danima visokog rizika od toplotnog stresa, vise hrane
unose nocu. Zato je jutarnja muza, u tom periodu, bolja od vecernje. Collier i sar (2006), utvrduju da, u
uslovima toplotnog stresa dolazi do smanjenja lucenja pljuvacke. To dovodi do narusavanja acidobazne
ravnoteze u buragu. Zbog toga i krave unose manje suve materije iz hrane $to sa svoje strane dovodi do
smanjenja mlecnosti za oko 10%. Istovremeno toplotni stres uti¢e i na hormonalni status krava (Horvat,
2012). Narocito uti¢e na koncentraciju kortizola u krvi, kao i na rad tireoideje.

Medutim, toplotni stres ne deluje uvek na isti nadin. Efekti njegovog delovanja na mle¢nost
visokomleénih krava zavise od perioda laktacije. Efekti toplotnog stresa su posebno izraZeni u prva dva
meseca od pocetka laktacije. Kao vazna tehnoloska pomo¢ kravama moze da posluzi ishrana tokom noci
kada su ambijentni uslovi mnogo prijatniji ( Brosh i sar.,1988; Schneider i sar.,1988).

Temperature vazduha iznad 32°C dovode do jakog toplotnog stresa kod visokomle¢nih krava. Efekti se
pre svega manifestuju na smanjenu produkciju mleka za oko 15% (Silanikove, 2000; Bluett i sar., 2000).
Kao razlog tome Kadzere sa sar. (2002) isticu da je ve¢ na temperaturama od oko 26°C oteZzano hladenje
organizma evaporacijom §to remeti osnovni (bazalni) metabolizam kod muznih krava.

3. ZAKLJUCAK

Kod izu€avanja mlecnosti visokomle¢nih krava posebno se izdvaja toplotni stres. Svi oni koji se bave
izu€avanjem uticaja ambijentnih uslova na mle¢nost krava isticu da toplotni stres znatno smanjuje aktivnost
mlec¢ne zlezde, a da je kao najprihvatljiviji indikator rizika od pojave toplotnog stresa indeks temperaturne
vlaznosti . Toplotni stres kod zivotinja nastaje kao odgovor organizma na otezano hladenje tela usled toga
$to su ambijentni uslovi sli¢ni telesnim pa su smanjeni svi potencijali koji dovode do gubitka toplote iz
organizma. Kao pokazatelji verovatnoce da ¢e do¢i do pojave toplotnog stresa na farmi su vrednosti fizickih
parametara ambijentnog vazduha: temperatura, vlaznost i vetar, a kao indikatori postojanja toplotnog stresa
su telesne karakteristike: temperatura tela, frekvencija rada srca i udisanja. Temperatura ipak ne deluje
samostalno ve¢ zajedno sa relativnom vlazno$¢u vazduha. Kao opste prihvatljiv parametar uveden je indeks
temperaturne vlaznosti vazduha. (THI ). Ovaj indeks povezuje maksimalnu dnevnu temperaturu i relativnu
vlaznost vazduha, u tom trenutku, sa stanovista rizika od pojave toplotnog stresa. Sa porastom temperature i
vlaznosti ambijentnog vazduha THI teZzi vrednosti 100. Vrednost indeksa temperaturske vlaznosti niza od
74 pokazuje da postoje idealni uslovi za visokomle¢ne rase krava. Kao posebno nepogodni uslov ¢uvanja
krava isticu se velike dnevne oscilacije temperatura u periodu laktacije. U principu, svaka promena dnevne
temperature izvan termoneutralne zone dovodi do ometanja funkconisanja mle¢nih zlezdi. Pogodna
temperatura za rad mle¢nih Zlezdi kod krava je izmedu 5°C i 25°C, a najoptimalnija je izmedu 9°C i 12°C.
Efekat delovanja toplotnog stresa nije uvek isti, zavise od perioda laktacije. Kod visokomle¢nih krava
najvise je izrazena u prva dva meseca laktacije.
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ABSTRACT

Fossil fuels, starting with the Industrial Revolution in 1750 and technological inventions were a key factor for economic
growth, both globally and at the level of nation states. During this long period of time to the present day, occurred major
changes, which are reflected in the large number of the world's population to over 7 billion people, spectacular annual
world economic growth of 3-4%, unplanned exploitation of natural resources with increased risk of carbonization
including the greenhouse effect. Today, modern multi-polar world, makes attempts to keep a high rate of economic
growth, but is faced with environmental changes which, up to now did not exist. When it comes to Serbia, in terms of the
global economic and transition crisis into which it is, inevitably is imposed the conclusion, that the future economic
growth in Serbia inevitably will be relied on energy production. The aim of this paper is to analyze the global economic
growth and environmental sustainability, look at the situation of energy sector in Serbia and point to the enormous and
unused energy potential based on renewable energy sources.
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1. INTRODUCTION

The modern global society is interconnected, and business, ideas, technology and people are crossing
throughout the national boundaries at high speed. Undeniably, the world entered the new digital era, but there
is a fear of environmental disturbances of global dimensions. The world economy is growing at a rate of 3-
4% per year, and gross domestic product, according to estimates, today, is worth of 90 trillion dollars. GWP-
(gross world product) during about 250 years became about 30 times higher, and in some countries, increased
as much as 100 times. Despite such progress, some parts of the world still live in extreme poverty. To help
population, that is on the edge of poverty, in order to achieve economic growth and save the poverty is the
most acute economic problem that in our planet needs to be resolved (Jeffrey Sachs, 2014).

Sustainable development as a complex interaction of three systems: the world economy, global society
and the physical environment of our planet, provides an opportunity for those who live in extreme poverty,
but also to those who live in relative wealth.

High rates of growth of the world economy after 1750 was the result of: 1) technological improvements
during the two and a half centuries and 2) of fossil fuels, primarily coal, whose combustion is also a symbol
of the industrial revolution and the cause of our current economic crisis.

Coal is still used in such quantities and with such dangerous side effects that actually threatens
civilization itself. In the world due to the combustion of coal in 2010 was released about 14 billion tons of
carbon dioxide, or almost half of the total carbon dioxide emissions from fossil fuels. If coal is not going to
be quickly put out of use, or if the new technologies are not going to be used (such as abstraction and carbon
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sequestration), the damage that will be caused to the planet and the global economy will be immeasurable
(IPCC, 2012).

One of the most important message in the field of sustainable development refers to the global humanity,
which threatens its survival, due to the damage it has caused and is applied to the environment. Gross world
product of per capita of § 12,000, combined with over 7 billion people in the world, indicates that today the
world's annual output is of about 100 times larger than it was at the beginning of the industrial revolution.
Such a world output, which is the result of economic activity, in every possible way harms our planet.
Economic activity, of an enormous proportion, change our climate, the water cycle, the nitrogen cycle, and
even the chemical composition of the ocean. People use such an area of the country that literally pushed out
the other types and brought them to extinction. The impact of human activities on climate has long been
neglected. In 1990, was prepared the first report of the Intergovernmental Panel on Climate Change (IPCC,
1990) and there is practically reached a global consensus on the effects of man on the climate, and also it was
the basis for the United Nations Framework Convention on Climate Change.

At the United Nations Conference on Environment Development (UNCED), held in Stockholm, for the
first time was pointed out that the rapid growth of the world economy and the population may come into
collision with limited resources. However, thereat was not considered that the restrictions do not represent
actual minerals, but primarily the functioning of ecosystems on Earth, biodiversity and the ability of the
atmosphere to absorb gases with greenhouse effect that are emitted from the use of fossil fuels, as well as
during agricultural and industrial processes.

In future work, the analysis will be focused on: Fossil fuels as a factor of global economic growth, in
terms of environmental sustainability, carbonization process and the environment; Energy and energy
potential of Serbia, renewable energy sources in terms of sustainable growth and development of Serbia and
Serbia's obligations to mitigate emissions of gases including the greenhouse effect.

2. FOSSIL FUELS AS A FACTOR OF GLOBAL ECONOMIC GROWTH

Energy is at the center of every economic activity. Steam engine launched the modern growth thereby
increasing a man's ability to focus energy in economic activity. Coal and later oil and natural gas have given
the major and irreplaceable impetus to global economic development. The rich countries with reserves of
fossil fuels therefore have easily achieved an economic growth.

Geographic distribution of fossil fuels is very uneven. Some parts of the world possess vast reserves of
fossil fuels, while others do not have at all. In the nineteenth century, coal was the most important as an
energy source to run the steam engine. In the world, the largest coal reserves has: England, Western Europe
and the United States.

As far as the oil reserves, the leading countries are Saudi Arabia, Iraq, Kuwait, Iran and Venezuela.
Differences in oil reserves are more dramatic when measured in relation to the population of individual
countries. And Nigeria and Kuwait exported 2-3 million barrels per day, but Nigeria has 160 million
inhabitants and around Kuwait million (M. Angus, 2006).

Despite the fact that the primary energy resources were conducive to long-term development, there is an
exception that is consisted in such a wrong managing the wealth that is being viewed more as the irrational
thing rather than a blessing. This happens when a huge ready-made flows from the exploitation of natural
resources, primarily oil exports also lead to huge corruption, or perhaps to political instability because the
rival factions trying to reach the profit from these primary products. Foreign companies have always often
corrupted such countries by using secret accounts avoided paying taxes, duties, exercise the various benefits
and privileges, and thus the huge profits to their parent companies.

Natural disasters that occur, are not all the same, but they are more frequent and more intense and belong
to disasters caused by climate change. Climate change is occurring under the influence of different factors,
but the most important of them all are the anthropogenic factors of climate changes occurring by human
action. The seriousness of these threats has increased dramatically, and presumably will continue to increase.
Transforming the physical systems of the Earth, is so dramatic that the scientists of our epoch have given a
new name, the Anthropogenesis, in which people across the huge impact of the global economy cause major
disruptions of physical and biological systems on Earth.
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2.1. Global economic growth and environmental sustainability

Every modern state, and the world in general, seeks not only to achievable economic growth, but also that
this growth to be sustainable. In order to achieve sustainable development of the country at the same time
must be achieved three objectives: economic growth, broad-based social inclusion and environmental
sustainability. Regardless of what many countries have solved the problem of growth, we can say that no
country is truly on the road of sustainable development. Regardless that they on themselves are resolved;
individual countries are still vulnerable due to the fact, that in the context of the global economy have not
taken adequate measures to avoid ecological disaster.

Of all the problems relating to the coordination of growth with planetary boundaries, none is more urgent

and at the same time more complex than the challenges that confront us the world's energy system.
Until 1776, as long as James Watt has not improved steam engine, there was no realistic way to achieve
sustainable economic growth. Fossil fuels have enabled a breakthrough in the era of modern economic
growth, but warns us of the gravity of the problem in the XXI century, what is the need to desist. Energy
sources, more than two centuries were of crucial importance for global economic development, today, due to
the carbon dioxide emission, obviously threaten our planet.

A simple solution that could impose would be the use of smaller amounts of energy. This, however, is not
so easy when one bears in mind that our energy is a key factor in any economic activity. Therefore, energy
efficiency, clearly, must be a part of the solution to the problem of sustainable development, on the one hand
and on the other hand, the world needs energy sources, and its use even more efficiently, will increase with
the growth of the world economy. Based on a study by the International Energy Agency, over 20% of the
world population (1.4 billion people) have no access to electricity, and over 40% (2.7 billion people) is
dependent on the use of biomass. Thus we come to the basic problem that in the future will need more
energy, but traditional forms of fossil fuels will not help us, considering that vastly enhancing anthropogenic
climate change (S. Nicholas, 2007).

The world economy that has become extremely large compared to the planet's limited resources, is the
main problem. Humanity is faced with the limitations of the environment. Therefore, in order to measure the
extent of man's impact on the environment it is necessary to take into account the number of people on Earth,
and greater use of resources per capita. In 1800, GDP per capita, expressed in prices in 2013 was about $
330. Today it is $ 12,600 per capita, which means that the income per capita has increased about 38 times.

The total world product increased 275 times, from about 330 billion dollars for the whole world in 1800
to around 91 trillion dollars, but this production is, unfortunately, meant the man's negative impact on the
physical environment.

People are already putting pressure on planetary boundaries and environmental pressures will increase in
the future, not decrease. This happens because the number of population in the world and GDP per capita
also will continue to grow.

The world today (according to IMF estimates for 2014) generates about 91 trillion dollars, measured in
US dollars at international prices. Today, in our planet, lives across the 7 billion people with an average
output of about $ 12,000 per capita, while the average income in high-income countries is three times higher
than the world average, which means that on in these countries is around $ 36,000. Average income in
developing countries is approximately $ 7,000. If poor countries manage to catch up with the rich world, the
process of catching-up would increase income in developing countries at $ 36,000, and the average world
income in the same level, which would average income tripled, but also would triple the world's output, so it
would amount to about $ 275 trillion.

Increase of the global economy is assumed that will triple the number of people in the world, so the
population by mid-century will be over 9 billion, and at the end of the century more than 10 billion people.

Sustainable development requires that these anthropogenic changes are well understood, especially, as
much as possible to change direction and to protect ourselves and future generations. Cause of anthropogenic
change is the enormous use of coal, oil and natural gas, or fossil fuels. When we burn coal, oil and gas, the
combustion process produces carbon dioxide and releases it into the atmosphere. All higher concentration of
carbon dioxide in the atmosphere is the main, but not the only, source of anthropogenic climate change (C,
Miles, 2013).Fluctuations in the level of carbon dioxide in the atmosphere is shown in Figure 2.1. so that the
left side shows the fluctuations in the distant past and present on the right.
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The vertical scale shows the levels of carbon dioxide in the atmosphere. Unit of measure is the number
of molecules of carbon dioxide for every one million molecules in the atmosphere. Today this concentration
is 400 molecules of carbon dioxide, or 400 parts per million (ppm). This is 0.04%, which, as it seems, is not
much, but even small changes in the concentration have a large impact on the climate.

Figure 2.1. Fluctuating levels of carbon dioxide
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Source: Jeffrey Sachs, 2014., Age of sustainable development, pg.37.

Therefore, it is necessary to determine the amount of energy we use, respectively; the amount of carbon
dioxide that we emit into the atmosphere as a major factor in the impact of climate change. For the overall
production value of $§ 1,000 (in dollars of 2005) economies on average consumes energy in the amount of
0.19 tons of oil equivalent (expressed in metric tons of oil equivalent). Since one metric ton is 1,000
kilograms, to the production worth $ 1,000 is spent about 190 kilograms of oil or its equivalent in energy
content. Each ton of oil equivalent consumed in the world emits 2.4 ton of carbon dioxide. The world
economy in 2010 (measured in dollars of 2005) was worth about 68 trillion dollars. When the 68 trillion
dollars multiplied by 0.19 tons of oil equivalent for every $ 1,000, and then with 2.4 tons of carbon dioxide
equivalent per ton of the world in 2010 in the atmosphere was released to 31 billion tons of carbon dioxide.
Approximately 46% of each released tons of carbon dioxide stays in the air, and the remaining 54% is
usually stored in the oceans, soil, trees and other vegetation.

The concentration of carbon dioxide as the most important cause of greenhouse gases increased by 35%
(100 ppm) in the past 250 years. In just 10 years, in the period 1995-2005. concentration is increased 19 ppm,
the highest increase ever recorded. The cause of the increased concentration of atmospheric carbon dioxide
are primarily anthropogenic emissions resulting from combustion of fossil fuels, emissions that occur due to
changes in land use and emissions resulting from the combustion of biomass. Emissions resulting from the
combustion of fossil fuels increased by 70% over the past 30 years. (Eric E., 2010) The fight against climate
change and reduction of greenhouse gas emissions have become priorities for many countries in the world
and in many world organizations.

The basic document on the basis of which conducts and coordinates global efforts to reduce emissions of
carbon dioxide is the United Nations Framework Convention on Climate Change, which was adopted in
1992 at the World Summit in Rio de Janeiro.The most important Protocol, which was adopted on the basis of
this Convention, is the Kyoto Protocol, which was adopted in 1997 and entered into force in 2005. According
to this protocol, most developed countries have an obligation to the period 2008- 2012 to reduce their
emissions by 5% of the value of those in 1990.

2.2. The carbonization process and living environment
Emissions generated by human activities significantly increase atmospheric concentrations of greenhouse

gases (carbon dioxide, methane, chlorofluorocarbons, nitrous oxide, etc.). Increasing the concentration of
these gases intensify the greenhouse effect resulting heating of the atmosphere.
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They all have one common characteristic, and that is to heat our planet. As much as in the atmosphere is
increased concentration of greenhouse gases, the Earth is on average warmer. Due to industrial production,
the concentration of these gases over the last hundred years has drastically increased, so that the temperature
of our planet is already on for about 9° C higher than it was before the industrial revolution. If current trends
continue, the Earth by the end of XXI century will be warmed up by a few degrees.

The most important gas with greenhouse effect is carbon dioxide, due to combustion of coal, oil and gas.
Fossil fuels have created a modern economy. The world would be poor without them as it was thousands of
years before the industrial revolution. Nonetheless, carbon dioxide emissions from fossil fuels today
represent a threat without precedent. We need to find new ways of energy production and use in order to be
able to enjoy the benefits of modern economy.

With the increasing concentration of carbon dioxide in the atmosphere, the oceans are becoming more
acidic. Carbon dioxide from the atmosphere dissolves in the oceans and produces carbonic acid. Carbonic
acid dissociates in a positive ion H' and negative ion HCO (bicarbonate). The increase in H means an
increase in the acidity of the ocean. Increasing acidity threatens the different types of marine flora and fauna.

When we burn coal, biomass, diesel fuel and other sources of pollution in the air leaving tiny particles
called aerosols. They create enormous air pollution, which is very harmful to the lungs and that every year
takes a lot of life, and has a significant impact on the dynamics of climate change.

When people cross those planetary boundaries, respectively; when their pressure on the environment
becomes greater than the capacity of natural systems of the Earth to absorb such pressures, there are large
changes in ecosystem function.

The energy crisis of our time, let us repeat, is not excessive use of energy in itself, but the release of
carbon dioxide that is produced during the combustion of fossil fuels (in the absence of technology for the
capture and disposal of these compounds). For example, the use of aeolian and solar energy sources could
power itself to make affordable, while simultaneously supporting more economic activity and avoidance of
hazardous emissions of greenhouse gases. Similarly; better farming techniques would allow the cultivation of
more crops with less water consumption and with less, not greater use of fertilizers (thanks to the use of more
precise.

The total warming effect by all anthropogenic gases with the greenhouse effects shall be determined by
adding together their individual radiation power. For each of the six gases the force of radiation is measured
in units of CO, equivalent. For example, since methane has the force of radiation 23 times greater than
carbon dioxide, so its every molecule in the atmosphere should be calculated as if the warming potential
equivalent to having 23 molecules of carbon dioxide. Similarly, every molecule of nitrous oxide is
calculated as if the warming potential equivalent to 296 molecules of carbon dioxide. In this way, the
overall strength of the radiation of any combination of carbon dioxide, methane, nitrous oxide, hydro
fluoride, perfluoro-carbon and sulfur-hexafluoride, we can express in units of CO2 equivalent, as it's the
only one gas with greenhouse effect, carbon dioxide, which is the radiation power equal to the power of
radiation caused in the presence of six different gases with the greenhouse effects.

Figure 2.2. shows the proportion of each gas effect in the overall warming effect. Carbon dioxide has the
largest share. As we see in the last column of six molecules of carbon dioxide fall off as much as 77% of the
total greenhouse effect. When added up, the top three largest gas fall off part of an overall warming effect,
that is, about 90% of the total greenhouse effect.

Figure 2.2. Characteristics of gases with greenhouse effect Graph 1. Characteristics of gases with greenhouse
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However, the main greenhouse effect is salutary for us. When the Earth, as well as the Moon, would not
have these gases, it would be much cooler and there would not be life. Without the greenhouse effect, the
average temperature on Earth would be -4° C, therefore, much lower than the freezing point of water. With
the greenhouse average temperature is around 18° C.

So far no problem of global economy was as complex as this that create climate change. The challenge
is complex, because the problem of emissions of gasses with the greenhouse affect delves the core of the
modern economy. The successful economic growth was driven by our ability to use energy from fossil fuels.
The entire world economy has grown as an economy based on fossil fuels, and particularly these fossil fuels
are at the epicenter of the crisis caused by climate change.

In the energy sector are concentrated most powerful companies in the world. Large oil and gas
companies are generally companies that generate the highest revenues in the world. In 2013, seven of the ten
largest companies were, according to the ranking of the magazine “Fortune”, in the energy sector. These
companies largely have been planning and lobbying that the world still remains heavily dependent on oil and
gas, despite the risks for ourselves and future generations.

However, the modern world has not ceased to emit gases with the greenhouse effect. As the world
economy has grown in recent years, significantly have increased the total annual emissions. At the Earth
Summit held in 1992 in Rio de Janeiro, world governments while signing the UN Framework Convention on
Climate Change committed to limiting carbon dioxide emissions, but the actual annual emissions,
nonetheless, have continued to increase.

This increase was particularly contributed by China with its exceptional economic growth, combined with
the dependence on coal as the main source of energy. As the emission increases, the concentration of carbon
dioxide in the atmosphere continues to grow. Solutions to the problem include "deep de-carbonization" of the
energy system, ie the production and use of energy that emits less amounts of carbon dioxide than is
happening today. The deep de-carbonization would have at least three main "pillars." The first pillar is the
energy efficiency ie. to use a lot less energy per unit of GDP than is now the case. The second pillar is the use
of electricity with low carbon content, which means that the energy to be produced by aeolian, solar and
nuclear technology, or using the technology for the capture and disposal of carbon, to enable the carbon
dioxide emissions per megawatt of electricity were reduced. The third pillar is the transition from fossil fuels
to the use of electricity from sources with low carbon content within a process called,; replacing fuel "or"
electrification ".

3. ENERGY AND ENERGY POTENTIAL OF SERBIA

Serbia's energy sector is predominantly dependent on fossil fuels. According to the data of the International
Energy Agency, Serbia emits about 60 million tons of CO, per year. Of these, only production of electricity
from the two largest lignite coal depot in Kolubara and Kostolac emits about 40 million tons of CO,. In
addition to Serbia's biggest reservoirs have still around or over 2 billion tons of proven reserves of lignite.
Based on the balance situation there are quantities in Kosovo (1244) “and to about 2 billion tons. It can be
said that the territory of Serbia with Kosovo has about 4 billion tons of lignite (and about as early as in the
environment of non-discharged reserves of CO,. According to internal calculations of Electric Power
Industry of Serbia (EPS) and the ministries responsible for energy is predicted that EPS will have to pay
around 700 million a year for its emissions (Draft of Energy Strategy RS, 2013).

In addition, Serbia has about 5,171 MW of installed coal power plants, 2,835 MW of hydro potential and
about 350 MW in gas plants. Serbia practically has no new, renewable sources of energy if we exclude large
hydro power plants. The energy balance is also in the balance sheet and coal power plants in Kosovo and to
the level of 1500 MW (Energy Balance RS 2013).

Electricity is becoming an increasing problem, not due to lack of kilowatts, but due to the inability of
large sections of society to afford them. Do not forget that about one million inhabitants of Serbia are entitled
to social assistance in obtaining basic 350kW/month and also that over 60% of households dependent on
fossil fuels for heating in winter or heating and cooking. These are worrying figures when we take into
account the amount of energy produced in Serbia on the one hand and very low productivity and inefficiency
in the use on the other hand. Regardless of the fact that the availability of quality power is not considered a
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central theme of the Millennium Development Goals, however this issue is pervasive through several
Millennium Development Goals and as such deserves maximum attention.

The energy sector in Serbia plays an important role in the economy of the country as the largest economic
sector. Serbia is among the 20 energy-intensive countries in the world as far as energy use per unit of GDP.

Also, Serbia emits a relatively large amount of emissions of gases with the greenhouse efect (GHG) that
originate from the combustion process, measured per unit of GDP at purchasing power parity. According to
the data of the International Energy Agency (in 2009), Serbia is among 10 carbon intensive economy in the
world. On the other hand, there is great potential for energy efficiency and reduce emissions of gases with the
greenhouse effect.

Dependence of the Serbian energy system from water resources reaches 30%, and depending on the
hydrological situation there is a possible higher percentage. From the standpoint of environmental protection
and reducing the carbon impact of Serbian energy is required transition to new renewable energy sources. To
enforce this, it would have to come to increase the presence of renewable energy in final energy
consumption. This in turn leads to the obligation to change the participation rate, especially energy from coal,
which at this point seems almost 70% of final electricity. Technological limitations of currently installed coal
power plants prevent easy transition to renewable energy sources. So far, the authorities have issued permits
for 450 MW of installed wind power, which will represent a total of 20% of theoretical. It is, however, with
the current political and legal obstacles in the way of the introduction of renewable energy, particularly wind,
a tall order. However, in the event that these capacities are achieved and they never for a moment would not
threaten the primacy of coal in the energy meaning.

The current state of the energy sector represents a major challenge for the Government of the Republic of
Serbia and the energy sector, keeping in mind future integration of international (energy) markets, as well as
integration into the European Union. The European Union has adopted a decision that the development of
low-carbon and sustainable energy is the main carrier of its development strategy for 2020, and that the
Scheme of EU emission trading scheme is a key instrument for controlling emissions of greenhouse gases in
the energy sector. Joining the EU, therefore, can offer Serbia new incentives and support with a positive
impact on the efficiency and the level of carbon emissions from the energy sector.

The electric energy sector is a strategic source of state-owned companies. This sector is a development
factor because it encourages investment and has an impact on the strategic, economic, technological and
social development of the economy. Serbia has an inefficient electric energy sector and the need for its
restructuring.

Serbia and other countries of Southeast Europe are dedicated to the formation of a regional electricity
market. This process has begun developing markets gas and electricity, and later resulted in the establishment
of the Energy Community. The ultimate goal is to connect the integrated electricity markets of South East
Europe with the internal EU electricity market.

Total available technical potential of renewable energy sources in the Republic of Serbia is estimated at
5.65 million tons per year. Since this potential is already used 1.054 million tons of biomass (mostly as
firewood) and 909 thousand tons of hydropower.

An ambitious and binding target for the Republic of Serbia is 27% of energy consumption from
renewable energy sources in its gross final energy consumption by 2020, as is likely, if known and estimated
technical potential of renewable energy usable by 5.6 Mtoe per annum if it measurably reducing the use of
fossil fuels and energy imports and increasing security and sustainability of the energy system of the
Republic of Serbia.

The obligation of Serbia in terms of energy efficiency stems from Directive 2012/27/EU, which entered
into force on 4 December 2012 and all member states are obliged to take measures to save energy in the
amount of 1.5% on average of the total quantity of sold energy in the last three years.

In March 2013, was adopted the Law on the efficient use of energy and the goal is to get that energy
consumption is reduced by nine per cent by 2020, which is challenging, but attainable goal.

Serbia has established the Fund for the promotion of energy efficiency as a budgetary fund of the
Republic of Serbia. The Fund was started in 2014, and funds from the Fund are intended to increase energy
efficiency projects in the public sector, and projects of citizens and the private sector in the same field. Serbia
in the electricity bill introduced a financial liability - compensation for the encouragement of renewable
energy, which is calculated by the following formula:

Incentive fee for RES = Consumed kWh x 0,044
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Great encouragement are positive signals regarding Serbia's approaching to the EU. However, in order the
institutional framework and the behavior of the Serbian state and businesses were recognized for the EU,
should still many problems to solve and set goals to achieve (Concept Development of the Republic of Serbia
until 2020 (2010). (2010). (Table 3.1.).

Table3.1: The EU and Serbia: Current statement and development goals.

EU Serbia Serbia
Performances EU 2010 2020 2010 2020

Employment of the population from 20-64 year (%) 68 75 49 65
Investments in research and development (% of GDP) | 1,9 3,0 0,3 2.0
Participation of energy consumption from renewable

. . 16 20 12 27
resources in total consumption (%)
Energy efficiency (toe/1000$ of GDP) 0,21 0,17 0,96 0,57
Population of 30-34 years old with university degree(%]| 31 40 21 30
P_overty rate (below 60% of median household 16 12 17 14
disposable income)

Source: Europe 2020, Statistical Office of the Republic of Serbia.

4. CONCLUSION

High rates of growth of the world economy after 1750. Is the result of equal impact of technological
improvements and fossil fuels, primarily coal, the combustion is also a symbol of the industrial revolution
and the cause of our current economic crisis. Coal is still used in such amounts and with such dangerous side
effects that actually threatens civilization itself.

With the increase in world production and population, it is inevitable that the ecological pressures to be
bigger and more intense.

Anthropogenic climate change is a result of increased levels of greenhouse gases in the atmosphere. They
all have one common characteristic, which is to heat our planet. As much as is in the atmosphere increased
concentration of greenhouse gases, the Earth is on average warmer.

At the Summit on Earth held in 1992 in Rio de Janeiro, world governments signed the UN Framework
Convention on Climate Change agreed to limit emissions of carbon dioxide.

Solutions to the problem include "deep de-carbonization" of the energy system, ie the production and use
of energy that emits less amounts of carbon dioxide than is happening today.
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ABSTRACT

In multiple criteria decision making the weights of evaluation criteria has significant impact to the obtained results. For
this reason, in this paper, the use of the SWARA method for determining the weights of criteria for the evaluation of
comminution circuits designs, i.e. grinding and milling technological schemes, is considered.

KEYWORDS
MCDM, SWARA, grinding circuit selection, mineral processing.

1. INTRODUCTION

The grinding and milling process is very important in the mineral industry, primarily due to the degree of
utilization of valuable minerals, but also significant energy and grinding media costs, which is why the
identification of criteria for the evaluation of the grinding and milling technological schemes, and
determining their significance also, can be considered as very significant. Because of this, this paper presents
the application of SWARA methods for determining the evaluation criteria.

There are many papers that have considered the many problems that occur in the process of grinding and
milling mineral resources, as well as in the process of their flotation.

However, the number of papers dedicated to identifying and determining criteria for evaluation of milling
and grinding technological schemes, as well as determining significance of these criteria, is significantly
lower. As some of such papers can be mentioned: Putland (2006), Magdalinovic ef al. (2011), Magdalinovic
et al. (2012), Milanovic et al. (2013), and Stanujkic et al. (2011,2013,2014).

As a result of research carried out in multiple criteria decision-making, a number of procedures for
determining the importance of the criteria was proposed, such as: pair-wise comparisons proposed in AHP
(Saaty 1977), Delphi method (Hwang & Lin 1987), Entropy approach (Hwang & Yoon 1981) and the new
Step-wise Weight Assessment Ratio Analysis (SWARA) technique (Kersuliene ef al. 2010).

Although the SWARA is a newly proposed method, it was used to solve many problems such as a
rational dispute resolution (Kersuliene et a/. 2010), an architect selection (Kersuliene & Turskis 2011), the
design of products (Zolfani et al. 2013), a machine tool selection (Aghadaie et al. 2013), the prioritizing of
the sustainability assessment indicators of the energy system (Zolfani & Saparauskas 2013) and a personnel
selection (Zolfani & Banihashemi 2014).
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2. THE COMPUTATIONAL PROCEDURE OF THE SWARA METHOD

The process of determining the relative weights of criteria using SWARA method can accurately be shown
by using the following steps(Kersuliene et al. 2010; Stanujkic et al. In press):

Step 1. The criteria are sorted in descending order based on their expected significances.
Step 2. Starting from the second criterion, the respondent expresses the relative importance of criterion j
in relation to the previous (j-1) criterion, for each particular criterion. According to Kersuliene et al. (2010),

this ratio is called the Comparative importance of average value, s;.

Step 3. Determine the coefficient £; as follows

k b=l 1
s+l > M
Step 4. Determine the recalculated weight g; as follows

1 j=1
g, =1k is1 )

J

Step 5. The relative weights of the evaluation criteria are determined as follows

w; = , (€))

where w; denotes the relative weight of j-th criterion, » denotes number of criteria.

In case that more decision-makers / experts are involved in determining criteria weight, it is necessary to
carry out the next step:

Step 7. Determine the criteria weights based on a group approach. For a group containing the K decision
makers, the resulting criteria weights w; can be calculated using the geometric mean, as follows

Ko, VK
w; =(/£[1W‘/j > 4

where wf denotes weight of j-th criterion obtained from 4-th expert.

3. NUMERICAL EXAMPLE

In order to demonstrate the efficiency and simplicity of the use of SWARA method, in this section, an
example is presented.

To determine the weight of the criteria for evaluating potentially applicable grinding and milling
technological schemes for new flotation plant the team of three experts was formed. The evaluation criteria,
used in this example, are adopted from Stanujkic ez al. (2013).

The attitudes of the first expert, as well as the calculated weight of criteria, are shown in Table 1.
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Table 1. The responses obtained from the first of the three experts and calculated weights of criteria

Criteria Designation s; k; q; w;
C,  Grinding efficiency Ge 1 1 0.433
C,  Economic efficiency Ee 0.95 1.95 0.513 0.222
C;  Capital investment costs  Ci 0 1.00 0.513 0.222
C,  Environmental impact Ei 0.80 1.80 0.285 0.123
2311 1.000

The values in the column s; represent the attitudes of expert, i.e. values given by experts. The values in
columns #;, g; and w; obtained using Eqs. (1), (2) and (3).

The attitudes of second and third expert are shown in tables 3 and 4, as well as the corresponding weights
of criteria.

Table 2. The responses obtained from the second of the three experts and calculated weights of criteria

Criteria Designation s; k; q; w;
C;  Grinding efficiency Ge 1 1 0.513
C,  Economic efficiency Ee 0.95 1.95 0.513 0.263
C;  Capital investment costs  Ci 0.8 1.8 0.285 0.146
C4  Environmental impact Ei 0.9 1.9 0.150 0.077
1.948 1.000

Table 3. The responses obtained from the third of the three experts and calculated weights of criteria

Criteria Designation s; k; q; w;
C,  Grinding efficiency Ge 1 1 0.354
C,  Economic efficiency Ee 0 1 1.000 0.354
C;  Capital investment costs  Ci 0.9 1.9 0.526 0.186
C,  Environmental impact Ei 0.75 1.75 0.301 0.106
2.827 1.000

After that, the overall weight of criteria, i.e. the weight that reflect the opinion of all experts involved in the
evaluation, are determined using the Eq. (4). The (overall) weights of evaluation criteria are shown in Table
4.

Table 4. The weights of the criteria

Bottle shape Designation w;
Ci Grinding efficiency Ge 0.428
¢, Economic efficiency Ee 0.274
C;  Capital investment costs ~ Ci 0.182
Cy  Environmental impact Ei 0.100

4. CONCLUSION

Based on the results discussed in the considered case study, the SWARA method can be successfully used for
determining weights of criteria, including complex decision making problems such is selecting the most
adequate grinding and milling technological schemes for flotation plants. A significantly smaller number of
pair-wise comparisons can be mentioned as an advantage of the proposed procedure in relation to similar
procedures, especially those based on the pair-wise comparisons proposed in the AHP method.
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ABSTRACT

In this paper an approach for evaluating comminution circuit designs, based on the grey relational analysis, is considered.
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1. INTRODUCTION

The process of comminution mineral raw materials, in order to their preparation for the flotation process, is
complex because it is not easy to define the relation between the parameters of comminution
(grinding/milling) process and the effects which will be realized during flotation. A long time of grinding
leads to the high energy consumption and consumption of grinding bodies, but it does not necessarily lead to
a better utilization of valuable minerals, since it can cause over-grinding. In contrast, shorter, or
insufficiently, grinding of raw materials may lead to a higher share of larger fractions of milled ore, and
therefore to lower utilization of valuable minerals.

There are a number of technological schemes for grinding and milling, i.e. a number of Comminution
Circuits Designs (CCD), which are based on the use of different types of mills and different grinding media,
the different number of grinding levels, and the equipment used for the separation of larger particles due to
their re-grinding.

As a characteristic can be pointed out three CCDs, i.e.:

—  First typical Comminution circuit design. As a first, or typical, CCD design can be highlighted

the CCD in which:
i. ore crushing is done in three phases, as primary, secondary and tertiary; and
ii. ore grinding is done in two phases; whereby, the primary grinding is done by using the

rod mills, while the secondary grinding is done by using ball mills.
—  Second typical Comminution circuit design. Contrary to previously considered, this CCD uses
one stage grinding process, where the grinding is done using a ball mill(s).
—  Third typical Comminution circuit design. The main characteristic of this CCD is the use of
semi-autogenous (SAG) mills, or rarely autogenous (AG) mills. Due to its characteristics and
specificities, in that CCDs the SAG mills are used for crushing (secondary and tertiary) and
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primary grinding. The remainder of grinding process, in such CCDs, has similarities with the
first typical GCD.

The mentioned technological schemes are characterized by a number of specificities. Therefore, their
evaluation requires active involvement of the domain experts. This is especially important if we take into
account that ores obtained from various ore bodies have their peculiarities, as well as tat some characteristics
of ores are variable and related to the depth of the ore body.

Therefore, a multiple criteria decision-making approach to the preliminary selection of CCD is considered
in this paper.

2. CRITERIA FOR GCD SELECTION

The number of papers deal with problems related to the selection of CCDs is not so great. For these reasons,
in this paper, based on Putland (2006), Magdalinovic et al. (2011) and Stanujkic ez al. (2011), the following
criteria is proposed: grinding efficiency, economic efficiency, capital investment costs and environmental
impact.

Grinding efficiency. The comminution process is carried out in order to obtain ore particles which enable
efficient recovery of commercially valuable minerals. In addition, it is necessary to do this with lower costs.

Economic efficiency. From economic point of view, the main goals are minimization of operating and
maintenance costs. The capital investment costs, which can be subsumed under the economic efficiency, is
considered as a separate criterion.

Capital investment costs. Grinding require a significant amount of heavy equipment and corresponding
installations. As a result, building of a mineral comminution plant is strongly associated with high investment
costs. By applying this criterion the CCD, which requires lower investment cost, is more acceptable.

Environmental impact. Ore grinding requires spending a significant amount of energy, which is partly
obtained by consuming fossil fuels. Production of grinding media also requires the expenditure of energy and
natural resources, such as iron ore.

It would be fine if the energy consumption for grinding could be reduced significantly, however particle
size distribution of ground ore has a significant impact on the utilization of valuable minerals. A very small
ore reserves, the mainly with low content of commercially valuable minerals, do not allow their
unsustainable exploitation. Therefore, by using the criterion named Environmental impact, decision makers
can express their attitudes about the ratio between the benefits and consequences that arise as a result of
excavation and processing of ores Stanujkic et al. (2014).

3. GREY RELATIONAL ANALYSIS

Grey Relational Analysis (GRA) was proposed by Deng (1989), as part of Grey system theory. Since then, it
has been used to solve many optimization problems and multiple criteria decision-making (MCDM)
problems.

Let A= {A,, A, ..., A,,} be a discrete set of alternatives, C = {C|, C,, ..., C,} be a set of criteria and w =

{wy, wy, ..., w,} is the weighting vector, where w 5 =10,1] and Z;’zl w;=1. Then, determination of the most

acceptable alternative by applying GRA can be described using the following steps:
Step 1. Determine the ideal solution. The ideal solution (or reference point) is solution that maximizes the
benefit criteria and minimizes the cost criteria, and it can be determined using the following formula:

A* = {q*,r;,...,r;} = {(mlax T | JE€ Qmax ),(II]IIIlrU | JE Qmin)} > (1)

where 4" denotes an ideal solution, r j* denotes j-th coordinate of ideal solution, r; is normalized rating of i-th

alternative to the j-th criterion, and Q. and Q. are sets of benefit and cost criteria, respectively.
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Step 2. Calculate the grey relational coefficient of each alternative from the ideal solution using the
following formula:

min min | rj* —r; | +¢ max max | rj* =1
i J ! J

S = ; @

* *
|7y =1y | +¢ maxmax | r; = |
where £ is the grey relational coefficient of i-th alternative to the j-th criterion, ¢is the distinguish

coefficient, and ¢ €[0,1].

Step 3. Calculating the grey relational grade of each alternative from the ideal solution using the
following formula:

1 n
G =—3%wi,, 3)
nj=1

where G; denots grey relational grade of i-th alternative, and w; is the weight of j-th criterion.

Step 4. Rank considered alternatives and select the best one(s) in accordance with G;. Alternatives with
higher G; is better ranked, and the alternative with the highest G; is the most appropriate / preferable.

4. A NUMERICAL EXAMPLE

To demonstrate the efficiency of the proposed approach, in this section its use is shown on the basis of an
example adopted from Stanujkic et al. (2014)

Suppose that a mining company XYZ plans to start exploitation of a new mine. Therefore, the team of
experts was formed with the aim to evaluate the CCDs and propose the most appropriate one. The ratings of
three CCDs obtained from three experts are shown in Tables 1 to 3.

Table 1. Ratings of alternatives obtained form the first of three experts

Criteria
Alternatives G G G Ca
A, 1.00 1.00 1.00 1.00
A, 0.93 1.02 0.93 1.02
As 1.08 1.08 1.10 0.93

Table 2. Ratings of alternatives obtained form the second of three experts

Criteria
Alternatives G G G Ca
Ay 1.00 1.00 1.00 1.00
A, 0.95 1.08 0.83 1.00
As 1.03 1.00 1.10 1.10

Table 3. Ratings of alternatives obtained from the third of three experts

Criteria

Alternatives G G G Ca
A, 1.00 1.00 1.00 1.00
A, 0.93 1.03 0.85 1.02
As 1.04 1.07 1.18 0.95
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On the basis of ratings obtained from three experts, the group ratings are calculated, as follows:
; /3
k
;= Tx; | 4)
/ (k=1 / j

where x;; denotes ratings of i-th alternative in relation to i-th criterion, x,/j‘- denotes ratings of i-th alternative in

relation to i-th criterion obtained from 4-th expert.
The table 4 shows the group ratings.

Table 4. The group ratings

C G, G Cy
A 1.00 1.00 1.00 1.00
A, 0.93 1.04 0.87 1.01
As 1.04 1.05 1.12 0.99

After that, the ideal point is determined. The Ideal point and the distances from alternatives to the Ideal point
are shown in Table 5.

Table 5. The Ideal point and distances between alternatives and Ideal point

C C, G Cy
Opt. max max min min
A 1.01 1.02 0.95 1.00
A, 0.01 0.02 0.05 0.00
A4, 0.04 0.00 0.00 0.01
45 0.00 0.00 0.09 0.00

In the next step, using Eq (2), grey relational coefficients, of each alternative, are calculated. Grey relational
coefficients are shown in Table 5.

Table 6. The Grey relational coefficient of each alternative

C C, G Cy
w; 0.538 0.273 0.132 0.057
A 0.75 0.74 0.48 0.92
Ay 0.54 0.95 1.00 0.86
As 1.00 1.00 0.33 1.00

Finally, using the formula (3), grey relational grade of each alternative is calculated. The grey relational
grades, and rank order of alternatives are shown in Table 6.

Table 7. The grey relational grades and ranking order of alternatives

G; Rank
Ay 0.18 2
A,  0.18 2
A; 023 1

Data from Table 6 indicate that the CCD labeled as 45 has the highest grey relational grade, and therefore it
is the most suitable.
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5. CONCLUSION

The selection of a grinding circuit design is very important and it is also a very complex problem. Therefore,
in this manuscript, a simplified usage of a model MCDM model based on the usage of GRA for the selection
of the most appropriate CCD, formed as a result of significantly broader research, is shown.
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REZIME

Mlekarska industrija zauzima lidersko mesto u prehrambenoj industriji Srbije. Procena je da sada$nje mlekare rade sa
polovinom iskori$¢enosti, tako da preradivacki kapaciteti nisu prepreka povecanju proizvodnje. Stocarstvo Srbije vec
vie decenija ima tendenciju pada od dva do tri odsto godisnje.Stanje u ovoj delatnosti odrazilo se i na potro$nju mleka,
po kojoj se nalazimo na pretposlednjem mestu u Evropi. Privatizacija mlekara doprinela je pobolj$anju kvaliteta mleka i
njegovom uskladivanju sa zahtevima i standardima EU. Analiziranjem dosadas$njih tokova privatizacije srpskih mlekara
moze se zakljuciti da je ona nekome donela dobrobit, ali ima i onih koji nisu zadovoljni.

KLJUCNE RECI

Mlekarska industrija, privatizacija, standardi EU, monopol

ABSTRACT

Dairy industry occupies a leading position in the food industry Serbia. It is estimated that the current dairies operate at
half capacity utilization, so that processing facilities are not obstacles to increasing production. Livestock Serbia for
decades tends to fall by two to three percent per year. The situation in this sector is reflected in the consumption of milk,
which are at the last place in Europe. Privatization of dairies has contributed to improving the quality of milk and its
harmonization with EU requirements and standards. By analyzing the current trends of privatization of Serbian dairies
can conclude that she brought someone well-being, but there are those who are not satisfied.

KEYWORDS

Dairy industry, privatization, EU standards, monopoly

1. UVOD

U Srbiji ima oko 200 mlekara koje godi$nje otkupe i prerade priblizno 900 miliona litara mleka. U zemlji se
proizvede 1,8 milijardi litara mleka godiSnje, a oko 50 odsto se naturalno potrosi. U vreme kada broj stoke u
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Srbiji opada po stopi od 1,5 do 2 odsto, proizvodnja mleka se stabilizovala do nivoa minimalne potrosnje
koja iznosi 100 litara godi$nje per capita. Trenutno u Srbiji ima oko milion goveda, od toga 700.000 krava i
steonih junica.Tokom duzeg vremenskog perioda, sa smanjivanjem broja stoke, rastao je broj mini mlekara,
posebno u protekle pet godine, kada je bio najintezivniji proces privatizacije. Paralelno s tim nekontrolisani
uvoz mleka “gusio” je domacu proizvodnju, posebno u velikim poslovnim sistemima. Za naSe mlekare se
zainteresovao veliki broj kupaca iz inostranstva. Ukratko, pad proizvodnje mleka i raspolozivo trziste
privukli su strane investitore, koji su kupili mlekare (Cerovi¢, 2013, str.102).

Dvanaest najvecih, poznatih mlekara u Srbiji su dobile nove vlasnike. Najve¢i broj velikih srpskih
mlekara, njih Sest, kupio je Investicioni fond iz Velike Britanije ,,Salford'. Sada je on vlasnik 65 odsto
industrije mleka i zauzima 85 odsto trzista mleka i mlecnih proizvoda u Srbiji. U srpske mlekare i trziSte u
2013. godini, uloZzio je 350 miliona evra, Sto je za pet odsto vise od njihovog plana. Postavlja se pitanje da li
je u ovoj proizvodnji uspostavljen monopol? Odgovor na ovo pitanje se moze delimi¢no naci u postojecem
Zakonu o zastiti od konkurencije. Prema njegovim odredbama, dominacija na trziStu nije a priori zabranjena.
Ako neko zauzima viSe od 40 odsto trziSta, treba da dokaze da nema dominaciju. S tim u vezi evropski
propisi su jasni. Prema njima ne moze se zauzimati vise od 40 odsto trzista (Cerovi¢, 2013, str.104).

2. HRONOLOGIJA PRIVATIZACIJE MLEKARSKE INDUSTRIJE

U industriji mleka u Srbiji zavrSen je proces privatizacije. Taj proces se odvijao u dve faze: prvu fazu
karakteriSe radnic¢ko akcionarstvo u kojoj je 60 odsto drustvenog kapitala raspodeljeno bez naknade
radnicima i penzionerima tih mlekara i radnicima u drugim firmama i drzavnim institucijama. Drugu fazu
karakteriSe privatizacija dokapitalizacijom sa sredstvima uglavnom inostranih investitora. Time su oni postali
vecinski vlasnici ve¢ privatizovanih mlekara.Investicioni fond “Salford” je vlasnik 65 odsto industrije mleka
u Srbiji. U ovom sistemu su slede¢e mlekare: IMLEK, ZEMUN, NOVOSADSKA, SUBOTICA i IMPAZ u
Zajecaru. Danas su ove privatizovane mlekare ukljuéene u poslovni sistem DUNAV HRANA GRUPA .

Vecina privatizovanih mlekara je veoma dobro poslovala i pre nego $to su ih kupili novi vlasnici. Zato su
bile i privlatne za kupovinu. Primer uspe$ne privatizacije je i somborski ,,Somboled” koji je kupila
zagrebacka prehrambena kompanija ,,Lura®“. Za dve godine novi vlasnik je u ,,Somboled“ (zaposljava 350
radnika) investirao 16,5 miliona evra. I u ovoj mlekari $iri se paleta proizvoda, proizvodnja i prodaja
(Cerovi¢, 2013, str. 117).

Najvise ulaganja bilo je u obnovu sto¢nog fonda kod proizvodaca mleka. Naime, davani su krediti po grlu
od 1.500 evra, uz grejs period od godinu dana i godi$nju kamatu od 6,5 odsto. Cilj ove firme je da se u
Vojvodini stvori 300 takvih farmi koje ¢e za njih proizvoditi mleko po propisima Evropske unije(Cerovic,
2013, str. 119).

Francuska kompanija ,,Bongreen kupila je za sedam miliona evra zrenjaninski ,,Mlekoprodukt“ koji je

Cetvta mlekara po veli¢ini na tlu Srbije i Crne Gore. Za ovu kompaniju se isti¢e da je u prednosti u odnosu na
druge, zato Sto je proizvodacka firma, a ne investicioni fond. ,,Bongreen* predstavlja veliku porodi¢nu
kompaniju sa dugom tradicijom u preradi mleka i mle¢nih preradevina (Cerovi¢, 2013, str. 122).
Za unapredenje proizvodnje mleka u Srbiji zainteresovana je i zemlja mleka - Holandija, pa njena Agencija
,Senter ve¢ ulaze milion evra za unapredenje proizvodnje u regionima Nisa i Sapca. Holandska firma
'Stradiovarius“ kupila je 2005. godine na Beogradskoj berzi 37,61 odsto akcija Mlekare ,,Zemun‘ koje su bile
u vlasni$tvu malih akcionara (Cerovi¢, 2013, str. 131).

Holandska firma bila je jedini zainteresovani kupac za 12.204 akcije zemunskog proizvodaca
pasterizovanog i vitaminiziranog mleka, mle¢nih kiselih proizvoda, kisele pavlake, maslaca i mleka u prahu,
koji je i kupila po pocetnoj ceni akcija. Bitno je ista¢i da i ovu holandsku firmu u Beogradu zastupa
londonski investicioni fond ,,Salford* (Cerovi¢, 2013, str.133).

3. EFEKTI PRIVATIZACIJE MLEKARSKE INDUSTRIJE U REPUBLICI
SRBIJI

Analiziranjem dosada$njih tokova privatizacije srpskih mlekara moze se zakljuciti da je ona nekome donela
dobrobit, ali ima i onih koji nisu zadovoljni. Investicioni fond ”Salford” je kupovinom Novosadske mlekare
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planirao da se obavi dokapitalizacija sa 6,5 miliona evra. Za samo prve dve godine (do 2005. godine) vise je
uradeno u njoj nego za prethodnih deceniju i po. Najbolji dokaz je da danas vrednost Novosadske mlekare
iznosi 32 miliona evra, a kada su usli u sastav investicionog fonda to je bilo 20 miliona evra (Puricin,
Loncar, Raji¢, 2013, str.41).

Investicije su odmah dale i rezultate pa raste proizvodnja i prerada. Investicije su i dalje u toku pa se sad
obavljaju ulaganja od oko 8,5 miliona evra, a samo u 2012 godini to je iznosilo 2,5 miliona evra (Puri¢in,
Loncar, Raji¢, 2013, str.42).
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Slika 1. Kapaciteti i iskori$¢enost kapaciteta mlekara pre i posle privatizacionog ciklusa
Izvor: Duricin, Loncar, Raji¢, 2013, str.45.

Problemi stranih ulaganja i privatizacije u mlekarskoj industriji imaju dosta nedoumica.. Prvo smo stvorili
gazde, pa tek onda ho¢emo da uredujemo trziste. Po tome ispada da uzalud kucamo na antimonopolska vrata.
I dok se o tome samo govori, proizvodaci i dalje imaju niske cene, potrosaci placaju skupo mleko, a
prozvanim monopolistima nikada nece manjkati argumenata, ali i ekonomske snage, da sacuvaju zauzeti deo
trziSta. I sad kada je prisutan monopol, Vlada Srbije, odnosno njeno ministarstvo za poljoprivredu, za takvu
pojavu kritikuje druga gledista, koja zastupaju ekonomsku ugrozenost stocara.

Sad kad jedni hvale, a drugi kritikuju privatizaciju u industriji mleka ucesnici u ovom procesu tranzicije
treba da daju svoj odgovor na pitanje od krucijalnog znacaja: Da li smo dovoljno zastitili nacionalne interese
u egzistencijalno najznacajnijem segmentu proizvodnje hrane u Srbiji? Oni koji nemaju odgovor na ovo
pitanje, neka prouce primer Slovenije. Defektnost naSeg modela privatizacije, u odnosu na model
privatizacije prehrambene industrije u Sloveniji, ogleda se, pored drugih zamerki, u de facto isklju¢ivanju
farmera i njihovih asocijacija (zadruga) kao proizvodaca mleka iz procesa privatizacije mlekara. Zaboravljen
je njihov minuli rad i doprinos izgradnji i razvoju dokapitalizovanih mlekara u Srbiji koji je bio o¢igledan i u
ekonomskim parametrima iskazan - veoma znac¢ajan (Gulan, 2013, str.176-177).

Medutim, svima nama dobro poznati ,.slovenacki original oCuvanja nacionalnih interesa“ u oblasti
agroprivrede, kod nas je zamenjen dovodenjem investitora iz drugih zemalja. Njihovu krucijalnu ulogu i
mesto u procesu privatizacije nase privrede definisala je Vlada Srbije i njoj podredeni drzavni organi. O tome
nije raspravljala nau¢na i stru¢na javnost. Sve je to u saglasju investitora i rukovodstva mlekara, a kasnije
verifikovano odlukama upravnih odbora i skupstina takozvanih malih akcionara tih preduzec¢a. Postavlja se i
pitanje zbog cega su preprodavane odnosno dokapitalizovane uspeSne mlekare koje nisu imale nikada
gubitaka u poslovanju? (Popovi¢, Knezevi¢, 2012, str.59).

Ekonomski struénjaci pitanje monopola u srpskoj privredi ne dovode u sumnju. Ima ga, kazu u svim
oblastima, ali su u proizvodnji hrane najosetljiviji i najéeS¢e se pominju, a isto tako zbog nedostatka
investicija i najée$¢e zanemarivani problemi koji su evidentni.
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4. TRENUTNO STANJE MLEKARSKE INDUSTRIJE U SRBIJI

Medutim, danas se mlekarska industrija suocava sa brojnim promenama i izazovima. Jedan od najvaznijih je
rast potreba za mle¢nim proizvodima. U poredenju sa razvijenim mlekarskim zemljama, Srbija ima loSu
strukturu otkupa i neekonomicnu proizvodnju. Nju karakteriSe i sve uo¢ljivija nelojalna konkurencija. Belezi
se i smanjenje broja muznih krava i mle¢nih farmi. Ukupna koli¢ina proizvedenog mleka u vremenu od 2001.
do 2009. godine smanjila se za skoro 100 miliona litara godi$nje. Sa prose¢énom mle¢nosc¢u od 2.979 litara po
kravi Srbija se nalazi ispred drugih drzava, kandidata za ¢lanstvo u EU. Ali, u poredenju sa ¢lanciama EU, to
je znatno manje. Veliki broj proizvodaca ne ispunjava najvise zahteve koji su u skladu sa EU standardima.

Proizvodaci i preradivaci mleka bic¢e suoceni sa novim normama koje se primenjuju u EU, pre svega, u
pogledu bezbednosti, §to ¢e biti teSko primenjivo u kratkom roku. Iskustva iz zemalja EU ukazuju na
¢injenicu da najveci broj malih mlekara neée opstati u narednom periodu, jer neé¢e imati ekonomskih
mogucnosti da uskladi svoje poslovanje prema zahtevima i standardima EU.

U narednom periodu, srpske mlekare ¢e biti suocene i sa inostranom konkurencijom na domacem trzistu,
jer se ukida carina na uvoz mleka. Zbog toga treba da se uspostavi sistem subvencija po kvalitetu, ukoliko
zelimo da povecamo nase uce$ce na inostranim trziStima. Takode, treba pronaci i prostor za subvencionisanje
kamata za investiranje u sirovine za proizvodnju mleka i obezbediti povoljne dugoro¢ne kredite do 10
godina.

Bez novog investicionog ciklusa u sektoru mlekarske industrije, niSta ne¢emo uraditi i da je vrlo
alarmantan podatak o padu broja mle¢nih krava u Srbiji, pa ¢e u buduée mere i zakonska aktivnost biti
usmerena u pravcu povecanja te proizvodnje, kako bi se od nje moglo Ziveti.

Godisnja proizvodnja mleka, prema podacima Privredne komore Srbije iznosi oko 1,8 milijardi litara
mleka, a u ukupnoj koli¢ini najviSe je zastupljeno kravlje mleko, sa skoro 98%.Na drugom mestu je
proizvodnja kozjeg mleka sa 1,6%, a na treCem ov¢ijeg sa 0,8%. U Srbiji trenutno postoji oko 200 mlekara,
ali najveci broj njih - 103 (55%) ima kapacitet samo tri tone na dan, a njihovo uce$¢e u preradenom mleku
iznosi samo pet odsto. Najvece ucesce u preradenom mleku od 59% ima samo pet mlekara, koje raspolazu
kapacitetima ve¢im od 100 tona na dan. Jo§$ tri mlekare imaju kapacitete koji se krecu od 50 do 100 tona na
dan, a njihov udeo u preradenom mleku iznosi sedam odsto. Kapacitet od tri do 10 tona imaju 54 mlekare, sa
uéecem u proizvodnji od 10%, a 22 kapacitet od 10 do 50 tona i u€esce u proizvodnji od 20%. Najveci broj
mlekara nalazi se u okolini Beograda, a najveca koli¢ina mleka proizvodi se u centralnoj Srbiji - oko 42
odsto. U Vojvodini se proizvodi 36%, a u juznim delovima Srbije samo 22%, mada tamo postoji jako veliki
broj mle¢nih krava. (http://www.pks.rs/Vesti.aspx?IDVestiDogadjaji=9177).

5. ZAKLJUCAK

Analizirajuci dosada$nje tokove privatizacije srpskih mlekara, moze se re¢i da ima i pozitivnih i negativnih
efekata. Novim vlasnicima mlekara mora se priznati da su dosta uradili kako bi povecali kvalitet, razvili
farmerstvo i preduzeli druge korake na priblizavanju evropskim standardima. Najveéi problem je §to su
zadrzali niske otkupne cene i time uticali na pad proizvodnje, odnosno na pogorsanje ekonomskog polozaja
proizvodaca.

Dvanaest najvecih, poznatih mlekara u Srbiji su dobile nove vlasnike. Najveci broj velikih srpskih
mlekara, njih Sest, kupio je Investicioni fond iz Velike Britanije ,,Salford'. Sada je on vlasnik 65 odsto
industrije mleka i zauzima 85 odsto trzista mleka i mle¢nih proizvoda u Srbiji. U srpske mlekare i trziste do
2013. godine, ulozio je 350 miliona evra. Mlekare su dobile nove vlasnike, a trziSte nije promenjeno. Prisutan
je monopol u ovoj oblasti, a proizvodaci mleka dobijaju najnizu otkupnu cenu u regionu. Vlada se zalaze za
novu organizaciju u industriji mleka.Namece se nedoumica: da li kod nas, uopste, postoji spremnost da se
raspravlja o udelu stranog fonda na trzistu, u trenutku kada Srbija “vapi” za investicijama iz sveta.

Iskustva iz zemalja EU ukazuju na ¢injenicu da najveci broj malih mlekara nece opstati u narednom
periodu, jer nec¢e imati ekonomskih mogucnosti da uskladi svoje poslovanje prema zahtevima i standardima
EU.
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REZIME

U teoriji seoskog turizma, koja se bavi pruzanjem kulturnih i rekreativnih usluga turistima na selu, izdvaja se deo koji se
odnosi na prikaz visoko efikasnog tzv. turistickog sela kao ideala kome treba teziti u praksi seoskog turizma. U radu je
izlozen model za produbljivanje pojma turistickog sela, a zatim su na osnovu njega kreirani modeli za valorizaciju
efekata seoskog turizma i za projektovanje njegovog uspesnog razvoja. Ovakva produbljena teorija idealnog turistickog
sela primenjena je na ocenu stanja i projektovanje uspe$nog razvoja kulturnog turizma u negotisnkom selu Rajac koje
raspolaze izuzetno vrednim izvornim kulturnim nasledem koje je u vecini zakonom zasti¢eno.

KLJUCNE RECI

turizam, seoski turizam, turisticko selo, modeli, efikasnost

ABSTRACT

In theory, rural tourism, which is engaged in providing cultural and recreational services for tourists in the country, stands
out the part that relates to the display of highly efficient so. tourist villages as an ideal to strive to practice rural tourism.
The work was exhibited model for deepening the concept of a tourist village, and then on the basis of created models for
the valuation effects of rural tourism and for the design of its successful development. This deepened the theory of an
ideal tourist villages applied to the assessment of the situation and the design of successful development of cultural
tourism in the village Rajac negotisnkom which has extremely valuable native cultural heritage that is most protected by
law.

KEYWORDS

tourism, rural tourism, tourist village, models, efticiency
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1. UVOD

Pojmovno posmatrano, savremene teorija seoskog turizma ovu oblast u osnovi tretira kao specifi¢nu
privrednu delatnost kojim se od strane meStana sela pruzaju odredene kulturne i rekreativne usluge
zainteresovanim turistima. U toj teoriji, saglasno pojomovnoj definiciji seoskog turizma, definisan je i pojam
tzv. turistiCkog sela kao sela ¢iji se mestani pretezno bave visoko organizovanim seoskim turizmom u kojem
se postizu znacajni ekonomski i drugi rezultati. Medutim, u ovoj definiciji nedostaju prateci faktori po kojima
se u takvom selu ostvaruju pomenuti visoki efekti.( Buki¢, Doj¢inovi¢, 2005., str. 76).

Ovo bitno teorijsko pitanje je veoma znacajno buduci da je teorijski uvedeno turisti¢ko selo, kao ideal
kome treba da tezi svaki konkretan seoski turizam, upravo kreirano da bi ono predstavljalo putokaz kojim
treba da se krece svaki seoski turizam. Taj i takav putokaz, po logici stvari, mora da obuhvati bitne
konstitutivne elemente koji se nalaze u jasnom kauzalnom i korelacionom odnosu. Iz tih razloga moze se
konstatovati da je sadasnja naucna teorija seoskog turizma, kao mlada nau¢na oblast, nedovoljno razvijena i
da u njoj narocito nisu definisani modeli koji karakteri$u idealno turisticko selo i koje treba primenjivati u
oceni razvijenosti i projektovanju uspesnog razvoja konkretnog turizma, odnosno ¢ijom primenom se tezi
priblizavanju efikasnosti konkretnog seoskog turizma visokoj efikasnoti teorijski definisanom turistickom
selu.( Hadzi¢, 2005, str. 124).

2. KOMPLEMENTARNI MODELI SEOSKOG TURIZMA

U cilju produbljivanja teorije seoskog turizma u navedenom smislu, moguce je kreirati tri komplementarna
modela kojima se to postiZe i to: a) model bitnih elemenata idealnog turistickog sela, b) model valorizacije
stanja konkretnog seoskog turizma i ¢) model projektovanja uspe$nog razvoja konkretnog seoskog turizma.

a) Model bitnih elemenata idealnog turistiCkog sela moze se nau¢no kreirati na osnovu njegove sustine
koju ¢ine: sadrzaj seoskog turizma, prateca turisticka ponuda, primenjena organizacija turizma i efekti
primenjenog turizma (Slika 1.)

Elementi idealnog
turistickog sela

|

Sadrzaj seoskog
turizma

Primenjena Primenjena
turisticka organizacija

Efekti primenjenog
turizma

Slika 1. Model elemenata idealnog turistickog sela
Izvor: Milovanovié, A, Op.cit, str. 83

Ova ilustracija jasno pokazuje da karakter elemenata kroz koje se ostvaruje turizam u idealnom turisticCkom
selu ¢ine prva tri elementa (sadrzaj, ponuda i organizacija turizma). Sva ta tri elementa u idealnom
turistickom selu moraju biti veoma razvijena uz punu komplementarnu medusobnu vezu i saradnju. U tom
kontekstu sadrzaj seoskog turizma mora predstavljati vredno kulturno naslede ili posebno pogodni prirodni
uslovi, s tim da sve to zajedno ima zajedni¢ku komparativnu prednost u odnosu na uze i Sire druStveno
okruzenje. (Page, Connel, 2009, str. 127).

Primenjena turisticka ponuda treba da se zasniva na sadrzaju turizma i na njegovoj dobro osmisljenoj
reklamnoj poruci koja ¢e u primeni privlaciti potencijalne turiste. Najzad, primenjena organizacija turizma
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treba da omogucéi dobro prihvatanje turista i efikasnu realizaciju programa njihovog boravka.( Dallen, 2011,
str. 82). Implicitno tome, na osnovu ovakvih elemenata idealnog turistickog sela u njihovoj primeni nesporno
se moraju ostvarivati visoki ekonomski i opsti rezultati. Pri tome u ekonomske rezultate spadaju ostvarene
finansijske koristi za organizatore turizma, zatim za lokalnu samoupravu, kao i za ¢itavu zemlju. S druge
strane, u op$te rezultate spadaju doprinosi lokalnom i ukupnom zapoSljavanju, odnosno prateci
multikulturalni doprinosi koji se time ostvaruju.

b) Model valorizacije stanja konkretnog seoskog turizma ima za cilj da se njegovom primenom utvrde
razlike u stanju njegovih elemenata u komparaciji sa istoimenim elementima idealnog turisti¢kog sela (SI. 2).

Elementi

valorizacije

| v |

Stanje sadrzaja Stanje turisticke Stanje organizacije
turizma ponude turizma

e

Stanje efekata

turizma

f

Slika 2. Model valorizacije stanja konkretnog seoskog turizma
Izvor: Milovanovié. A, Op. cit. str. 132

Kao 3to ilustracija pokazuje, u funkciji utvrdivanja realnog stanja u nekom seoskom turizmu, neophodno
je da se prvo izvr$i ocena njegovog sadrzaja, ponude i organizacije, pa da se zatim iz tih parcijalnih ocena
konstatuje ukupno stanje u posmatranom turizmu. Tako utvrdeno ukupno stanje potrebno je komparirati sa
elementima idealnog turistickog sela, ¢ime se dolazi do konstatacije u ¢emu se konkretni elementi razlikuju
od idealnih elemenata, odnosno u kojoj meri konkretni krajnji, ekonomski i opsti efekti zaostaju za
elementima idealnog turistickog sela. Na taj nacin, organizator konkretnog seoskog turizma dobija bitnu
informaciju gde se njegov turizam nalazi i Sta u njemu treba menjati da bi se on Sto viSe primakao idealno
definisanom turistickom selu. ( Bozovié, 2009, str. 233.)

¢) Model projektovanja daljeg uspesnog razvoja konkretnog seoskog turizma sluzi da se njime utvrde
nacini koji ¢e u implementaciji omoguciti da se konstatovano stanje u njemu adekvatno unapredi, ¢ime ce se
smanjivati jaz izmedu efekata konkretnog i idealnog seoskog turizma (Slika 3).

Elementi

projektovanog

| v |

Razvoj sadrzaja
turizma

Razvoj turisticke Razvoj organizacije
ponude turizma

Ocekivani efekti od
projektovanog

Slika 3. Model projektovanja razvoja konkretnog seoskog turizma
Izvor: Milovanovié. A, Op. cit. str. 135
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Ova ilustracija u sustini pokazuje da prvo treba projektovati razvoj delatnosti turizma (sadrzaj, ponudu i
organizaciju), a zatim anticipirati oCekivane efekte od implemntacije tih promena. Na osnovu tako
projektovanog daljeg razvoja konkretnog seoskog turizma dolazi se do klju¢no vazne informacije kakvi se
krajnji rezultati od implementacije mogu ocekivati i u kojoj meri su oni bolji od zateCengo stanja.
Istovremeno, takva informacija upucuje organizatora turizma na to koliko se na osnovu projektovanih
promena smanjuje jaz izmedu konkretnog i idealnog seoskog turizma. (Vicentijevi¢, Krasojevi¢, 2002. str.
92.)

3. MODEL USPESNOG RAZVOJA KULTURNOG TURIZMA U
NEGOTINSKOM SELU RAJAC

Za primer primene tako dopunjene teorije seoskog turizma uzece se kulturni turizam u negotinskom selu
Rajac. On je uspostavljen pre oko tri decenije na osnovu izuzetno vrednog kulturnog nasleda ovog sela koje
¢ini specifican lapidarijum graditeljskog kulturnog nasleda i prateCe duhovno naslede. Graditeljskim
kulturnim nasledem se obuhvata komplementarni skup nadaleko ¢uvenih vinskih pivnica, zatim izuzetno
neobi¢no nadgrobni spomenici na starom groblju, kao i lokalna crkva i tradicionalne seoske zgrade sa
umetnicki retkom eksternom i internom arhitekturom i slikarstvom. Ovome treba dodati i prate¢e duhovno
naslede vodeno davno uspostavljenim jakim kultom vina koji je prakti¢no utkan u skoro sva verovanja,
religiozne obrede i na¢in Zivota i rada mestana. Dakle, takvo ukupno kulturno naslede, kao umetnicki vredno
i bogato, nesporno predstavlja prvorazredni sadrzaj za organizovanje uspes$nog seoskog kulturnog turizma.
(Pordevié, M, 2010, str.40).

Medutim, usled velikih teskoca kroz koje je poslednjih decenija prolazila Srbija, a koje su implicitno
smanjile Zivotni stadard i redukovale stanovni$tvo Rajca, posmatrani seoski kulturni turizam do sada je davao
veoma slabe ukupne rezultate. Ovo je konstatovano realizovanim istraZzivanjem u kojem su koris¢eni
adekvatni dokumentacioni izvori i odgovori reprezentativnog uzorka anketiranih ispitanika. Pri tome, u
funkciji detektovanja stanja u raja¢kom kulturnom turizmu kori$¢en je prethodno prikazan model za ocenu
stanja u seoskom turizmu (Slika 4).

Valorizacija stanja
rajackog turizma

| |

Kulturno naslede je
u losem stanju

Turisticka ponuda
je nerazvijena

Organizacija
turizma je slaba

Efekti turizma su
veoma niski

Slika 4. Valorizacija stanja rajackog kulturnog turizma
Izvor: Milovanovié. A, Op. cit. str. 138

Posmatrano stanje u ovom seoskom turizmu je neprihvatljivo zato $to su svi njegovi elementi slabo
razvijeni. Spomeni¢no kulturno naslede je u lo§em stanju, zato Sto je ono, usled zapustenosti, izgubilo deo
svoje vrhunske autentiCnosti i atraktivnosti, $to posledi¢no vazi i za prate¢e duhovno naslede. TuristiCka
ponuda je neprikladna upravo zato §to je parcijalna i uproscena i §to u njenoj pripremi nisu respektovani
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zahtevi savremnog turistickog marketinga. Organizacija turizma je slaba upravo zbog toga $to nema svog
nosioca, ve¢ je sve prepusteno umesnosti turisticki nedovoljno obucenih mestana.

Da bi se takvo stanje popravilo, narocito imajuci u vidu visoko vredno izvorno kulturno naslede ovog
sela, izvrSenim istrazivanjem takode uz pomo¢ dokumentacionih izvora i stavova anketiranih ispitanika,
projektovan je razvoj svih elemenata kreiranog modela za unapredivanje seoskog kulturnog turizma (Slika 5).

Prema izloZenog ilustraciji, projektovani dalji razvoj posmatranog seoskog turizma obuhvata radikalne
promene u svim njegovim konstitutivnim elementima. Naime, zapuSteno kulturno naslede, koje je zakonom
zasti¢eno, mora se revitalizovati primenom adekvatnih postupaka restauracije i konzervacije uz popravku
prilaznih puteva ovom mestu. TuristiCku ponudu treba tako kreirati da ona bude veoma primamljiva za $to
Siru masu potencijalnih domacih i stranih turista. Najzad, rajacki turizam mora imati svog nosioca, kao
organizatora, gde bi najbolje bilo da to za pocetak bude pogodan koncesionar, a zatim novoformirano
turisticko drustvo Rajca. Razume se, ovakve promene u posmatranom seoskom turizmu implicitno mogu dati
dobre ekonomske i opste rezultate, ¢ime ¢e se on po efikasnosti veoma pribliziti zahtevima teorijski
definisanog idealnog turistickog sela.

Projekcija razvoja
rajackog turizma

| |

Kulturno naslede
treba revitalizovati

Turisticki ponudu
treba modernizovati

Organizaciju turizma
treba osavremeniti

Ocekivani efekti
mogu biti bolji

Slika 5. Projekcija razvoja rajackog kulturnog turizma
Izvor: Milovanovié. A, Op. cit. str. 158

4. ZAKLJUCAK

IzvrSena razmatranja teorije idealnog turisti¢kog sela i njene implementacije omogucéuju izvodenje nekoliko
najbitnijih zaklju¢aka. Posmatrana teorija seoskog turizma, kao deo teorije ukupnog turizma, s obzirom na
njeno kasno konstituisanje svodi se na opstu deskripciju te vrste turizma koja dublje ne zalazi u pitanje
definisanja idealnog (modernog) turistickog sela i pracenje njegove efikasnosti u smislu utvrdivanja stanja i
projektovanja uspesnog razvoja.

Upravo zbog toga, u ovom razvoju su kreirani razvojni modeli veazani za reSavanje tih bitnih pitanja, koji
u primeni omogucuju pouzdano definisanje stanja i projektovanje uspesnog razvoja svakog seoskog turizma.
Ovde je prvo re¢ o modelovanju $ireg poimanja teorijski idealnog turistickog sela, zatim o valorizaciji stanja
u konkretnom seoskom turizmu, kao i o projektovanju uspesnog razvoja konkretnog seoskog turizma. Time
se omogucuje da se kontinuirano prati i unapreduje stanje svakog seoskog turizma, kako bi se on §to vise
primikao vrhunski efikasnom modelu idealnog seoskog turizma. Radi provere celishodnosti kreiranih
nau¢nih modela u ovom radu, oni su primenjeni na turizam u negotinskom selu Rajac koje raspolaze
zakonom zaSticenim i umetnicki vrednim spomeni¢kim i duhovnim kulturnim nasledem. Na osnovu tih
modela uspe$no je utvrdeno realno stanje u posmatranom seoskom turizmu iza ¢ega je, takode uspesno,
projektovan njegov dalji razvoj po kome ¢e efekti njegove implementacije omoguciti da se posmatrani seoski
turizam ubrzano primakne vrhunskim efektima idealnog turistickog sela.
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REZIME

U radu je akcenat stavljen na ekoloSke poreze koji imaju za cilj promovisanje ekoloski odrzivih aktivnosti. Bitna
karakteristika ovih poreza jeste da prihodi prikupljeni po osnovu ovih poreza treba usmeriti na zastitu zivotne sredine.
Ekoloski porezi predstavljaju efikasno sredstvo za zaStitu Zivotne sredine jer su u stanju da koriguju imperfektnosti i
nesavrSenost trzisnog mehanizma prouzrokovan eksternalijama. Naplatom ekoloskih poreza drzava poveéava svoje
fiskalne prihode dok s druge strane on predstavlja trosak za zagadivaca prirodne sredine.

KLJUCNE RECI

ekoloski porezi, prihod, naknada za zagadenje zivotne sredine i naknada za zastitu i unapredenje Zivotne sredine

ABSTRACT

In this paper, the emphasis is placed on environmental taxes, taxes which are aimed at promoting environmentally
sustainable activities. An important feature of these taxes is the revenues that are collected by the these taxes should be
directed to the protection of the environment. Environmental taxes are an effective tool for the protection of the
environment because they are able to correct inperfektnosti and imperfections of the market mechanism caused
externalities. Collection of environmental taxes the government increases its tax revenue, on the other hand, it represents
a cost to the polluters of the environment

KEYWORDS

enviromental taxes, income, compensation for environmental pollution and fees for the protection and improvement of
the environment.

1. UVOD

Ekoloske takse ili porezi na zagadenje prirodne sredine su dadzbine koje plac¢aju zagadivaci zivotne sredine
ili koje se placaju na robu ¢ija upotreba zagaduje. Ovi porezi se uvode u cilju o€uvanja Zivotne sredine. Ideja
o uvodenju ovih poreza potekla je jo§ 1918. godine od teoreti¢ara ekonomije blagostanja Artura Pigua. Pigou
je uvodenje ekoloskog poreza objasnjavao potrebom da se internalizuju eksterni troskovi, koji nastaju kao
posledica ugrozavanja prirode.
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Pravna regulativa OECD zemalja pravi strogu razliku izmedu pojmova ,.ekoloskih poreza“ i ,,ekoloske
naknade u smislu namene sredstava prukupljenih kroz naknade i poreze.Za drzavu oba instrumenta donose
prihode, ali je pitanje alokacije prihoda drugacije izvedeno.

Prihodi prikupljeni od ekoloske naknade su najve¢im delom namenjeni pokrivanju troskova i zastiti
zivotne sredine. Prihodi prikupljeni od ekoloskih poreza su namenjeni povecanju lokalnih i drzavnih prihoda
i nije prevashodno namenjen zastiti Zivotne sredine. U literaturi ne postoji opSte prihvacena definicija
ekoloskih poreza. Evropska komisija, Eurostat, i OECD ekoloske poreze definiSu s aspekta poreske osnovice.
Po njima ekoloski porez je svaki poresi oblik, koji za osnovicu oporezivanja uzima fizi¢ku jedinicu materije
koja vrsi negativan uticaj na Zivotnu sredinu.

Pravilno utvrdena stopa ekolo$kog poreza uti¢e na preduzece da se suoi sa stvarnim druStvenim
troskovima(troskovi koji su nastali u okruzenju) i koristi koje je ta proizvodnja uzrokovala. Kada se svakom
preduzecu naplati iznos poreza jednak troSkovima zagadenja, privatni i drustveni troskovi su izjednaceni. Da
bi se izbeglo prenoSenje troskova zagadenja na drustvo ( rast drustvenih troskova) neophodno je njihovo
ukljucivanje u cenu proizvoda ili aktivnosti koje su to zagadenje izazvale. Na taj nacin se vrsi internalizacija
eksternih troSkova. Uvodenje ekoloskih poreza po jedinici proizvoda koji su jednaki troSkovima zagadenja je
jedan od nacina da se izvrsi internalizacija. Ovakav na¢in obracuna poreza ¢e podstaéi svako preduzeée da
proizvodi drustveno efikasan nivo zagadenja. ( Stiglitz, 2000).

Ekoloski porezi se ugraduju u cenu proizvoda i tako primoravaju proizvodace i potrosace da prilikom
donosenja odluka u obzir uzimaju i troskove zagadenja zivotne sredine. Odnosno, drzava pokusava da uz
pomo¢ eko-poreza obeshrabri zagadivace da vrie odredene delatnosti ili da spre¢i zagadenje Zivotne sredine.
To predstavlja izraz realizacije principa ,,zagadiva¢ pla¢a“ (Domazet, Golusin, Munitlak, Ivanovi¢, 2012).
Kako ekoloski porezi ulaze u kona¢nu cenu proizvoda po kojoj potrosaci kupuju proizvod, trosak poreza ce
na kraju platiti krajnji potrosac¢ $to govori o primeni principa ,,potrosac placa‘.

2. EKOLOSKI POREZI U EVROPSKOJ UNLJI

Iako je ideju o potrebi uvodenja ekoloskog poreza izneo teoreti¢ar Artur Pigou jo$ 1918. godine, ovaj porez
je dobio na znacaju tokom Sezdesetih i sedamdesetih godina sa jaCanjem ekoloske svesti.

U Evropskoj uniji je propisana minimalna stopa ekoloskog poreza pri ¢emu drzave ¢lanice imaju pravo da
uvedu i vise stope. lako postoji tendencija harmonizacije ekoloskih poreza na nivou Evropske unije tako
nesto jos nije sprovedeno u delo. Osim akcize na dizel gorivo, ne postoji ekoloski porez koji se primenjuje na
nivou Evropske unije. Prema Engelu ( Engle, 2008) osnovni razlog za to §to jo§ uvek nije postignuta
harmonizacija ekoloskih poreza jeste strah da bi to imalo negativan uticaj na konkuretnost privrede kao i da
¢e to uticati na dalje povecanje cena. Medutim on smatra da razlog u vezi konkurentnosti privrede nije
ubedljiv jer proizvodnja jeftinih plasticnih proizvoda u kona¢nom rezultatu imaju trajne posledice po
zagadenje zivotne sredine i zdravlje ljudi. On iznosi kontra argument i isti¢e da uvodenje ekoloskih poreza ce
pomeriti teziste proizvodnje od kvantiteta na kvalitet. Takode prihodi od ekolo3kih poreza mogu se koristiti
za restruktuiranje $to moze doprineti unapredenju privrede. ( Engle, 2008).

U EU ekoloski porezi se na osnovu predmeta oporezivanja dele na:

1. Porezi na zagadenje predstavljaju oporezivanje gasovitog, te¢nog i ¢vrstog otpada. Porez placaju
fiksirani izvori zagadenja kao $to su fabrike i elektri¢ne centrale. Proizvoda¢ placa porez po jedinici
proizvedenog zagadenja, a na osnovu stalnog merenja, §to zagadivau daje podsticaj da smanji
zagadivanje po nizoj ceni nego $to je poreska stopa. Visinu poreza odreduje regulatorna agenicija i
ona se menja i prilagodava sve dok se ne postigne najdelotvorniji rezultat.

2. Porezi na kori$éenje prirodnih resursa primenjuju se na samom izvor zivotnog veka proizvoda ili
procesa. Cilj ovog poreza je smanjenje Stete po zivotnu sredinu i povecanje efikasnosti na samom
pocetku. Preduzecu je ostavljen izbor da plate naknadu i nastave da zagaduju zivotnu sredinu ili da
postepenu smanje svoju aktivnost i koris¢enje prirodnog izvora i na taj nadin plate manje. Primer
ovog poreza jeste porez na eksploataciju peska, kamena i §ljunka u Velikoj Britaniji. Cilj uvodenja
ovog poreza je internalizacija eksternalija koje nastaju prilikom eksolatacije, da promovisu
efikasniju upotrebu ovih materijala, da podstaknu reciklazu, pronalazenje i koris¢enje supstituta.

3. Porez na odredeni proizvod, energent. Porez na zagadenje poskupljuje proizvodnju cuju krajnju
cenu placa potrosac, jer se najveca zagadenja u zivotnom veku proizvoda dogadaju prilikom ili
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posle upotrebe od strane potrosaca. Primer ovakvog poreza jeste porez na benzin koji potrosa¢ placa
prilikom kupovine ovog proizvoda. U ovu vrstu poreza spada i porez na potroSnju struje.

4. Dozvole za zagadenje kojima je moguce trgovati, je zakonski propisana koli¢ina zagadenja, na
osnovu Cega se izdaju dozvole sa kojima je moguce trgovati. Svaka kompanija na pocetku godine
dobija dozvolu (kvotu) za odredeni broj tona, odnosno pravo da zagaduje, a sam menadZment
kompanije donosi odluku da li ¢e te dozvole u potpunosti da koriste ili ¢e smanjiti zagadenje i
prodati svoje dozvole. Cilj izdavanja ovih dozvola jeste nastojanje da se ogranie emisije gasova
koje izvazivaju efekat staklene baste (greenhouse gases - GHG) koji se u najvecoj meri ispustaju
usled sagorevanja fosilnih goriva, industrijskih procesa i promena u na¢inu kori§¢enja zemljista.

Evropska Unija je 2005. godine pokrenula najveci sistem za trgovinu dozvolama za zagadenje (eng.
European Union Emission Trading Scheme). Sistem obuhvata 30 zemalja, 27 zemalja ¢lanica EU, uz
Linhejstajn, Island i Norve$ku. Re¢ je o obaveznom sistemu zasnovan na slobodnom trgovanju koji bi trebao
da pomogne EU u ostvarivanj ciljeva zadatih Kjoto sporazumom (Aviljas, 2007).Trgovanje dozvolama se
odvija na slede¢i nacin: zemlje koje u potupunosti iskoriste svoje kvote mogu da kupe dozvole od onih
zemalja koje nisu iskoristile svoje kvote. Od januara 2013. godine Evropski sistem za trgovinu dozvolama za
zagadenje Stetnim izduvnim gasovima primenjuje se za sve dolazne i odlazne letove na aerodrome u EU

3. FISKALNI ZNACAJ EKOLOSKIH POREZA

Ekoloski porezi imaju podsticajnu i znacajnu fiskalnu ulogu. Njihovom naplatom drzava ostvaruje znacajne
fiskalne prihode. Ekoloski porezi su uvedeni sa ciljem da se tiCe na ponaSanje proizvodaca i potroaca.
Uvodenjene ekoloskih poreza donosi dvostruki benefit: s jedne strane povecavaju se fiskalni prihodi drzave a
s druge strane ovi porezi stimuliSu ekoloski prihvatljivu proizvodnju. (Muntilak i ostali, 2012). Pored toga,
prikupljanjem ovih poreza ostavaruju se prihodi koji se mogu potencijalno koristiti za za promovisanje zastite
zivotne sredine.

Tabela 1. Pokazuje podatke o uéescu ekolo$ih poreza u DBP zemalja ¢lanica EU ukljucujudi jos tri zemlje
Island, Norveska i Linhenstaj koje nisu ¢lanice EU ali se nalaze u Evropi i spadaju u razvijene zemlje. Na
osnovu podataka iz Tabel 1. Najveci dorinos ekoloskih poreza BDP ima Danska (4,23%), Slovenija (3,87%) i
Italija (3,49%), dok najmanju stopu ekoloskih poreza u BDP-u ima Litvanija (1,64%), dok Slovacka i Island
imaju stopu od 1,72%. Izrazen kao procenat od BDP-a ekoloski porez je imao vrednost oko 2,5 % BDP do
2004. godine. U periodu od 2004 — 2008. godine prihodi od ekoloskih poreza su kontinuirano opadali, da bi
od 2009. godine imali trend rasta koji je nastavljen do danas.

Tabela 1. Prihodi od ekoloskih poreza u EU kao % od BDP u periodu od 2009-2013

Environmental tax revenues - % of GDP
%

geo\time 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
EU (28 countries) 2,56 2,57 2,55 2,5 2,43 2,35 2,29 2,36 2,36 2,4 2,42 2,44
Belgium 2,33 2,38 2,47 2,45 2,26 2,22 2,13 2,18 2,21 2,25 2,14 2,05
Bulgaria 2,29 2,89 3,1 2,95 2,87 3,25 3,35 2,95 2,86 2,76 2,74 2,87
Czech Republic 2,28 2,35 2,43 2,47 2,37 2,31 2,25 2,29 2,27 2,33 2,23 2,12
Denmark 5 4,8 4,99 4,92 4,68 4,74 4,18 4,01 4,04 4,05 4,03 4,23
Germany 2,45 2,59 2,47 2,4 2,33 2,16 2,13 2,25 2,12 2,16 2,11 2,04
Estonia 1,99 1,89 2,1 2,27 2,17 2,18 2,3 2,92 2,9 2,74 2,75 2,56
Ireland 2,28 2,28 2,42 2,43 2,41 2,45 2,31 2,29 2,46 2,38 2,35 2,43
Greece 2,22 2,08 2,07 2,05 1,93 1,99 1,88 1,92 2,46 2,77 2,84 3,03
Spain 2,03 2 1,96 1,9 1,83 1,77 1,63 1,61 1,63 1,57 1,55 1,83
France 2,05 1,97 2,07 2 1,95 1,87 1,84 1,87 1,89 1,92 1,94 2,03
Croatia 4,08 4,13 3,99 3,85 3,77 3,67 3,4 3,33 3,63 3,28 3,16 3,45
Italy 2,93 2,99 2,83 2,89 2,86 2,72 2,56 2,79 2,79 3,05 3,46 3,49
Cyprus 2,73 3,46 3,67 3,23 3 3,07 2,8 2,66 2,65 2,66 2,46 2,61
Latvia 2,14 2,27 2,44 2,52 2,23 1,93 1,84 2,29 2,4 2,46 2,42 2,39
Lithuania 2,81 2,79 2,7 2,29 1,8 1,75 1,63 2,02 1,83 1,69 1,65 1,64
Luxembourg 2,69 2,79 3,04 3 2,68 2,65 2,63 2,58 243 2,4 2,37 2,22
Hungary 2,75 2,78 2,86 2,76 2,8 2,78 2,69 2,63 2,77 2,65 2,63 2,45
Malta 3,27 3,15 2,84 3,08 3,19 3,57 3,27 3,17 291 3,04 2,83 2,69
Netherlands 3,29 3,35 3,48 3,59 3,66 3,43 3,5 3,51 3,53 3,46 3,31 3,35

Izvor: http://ec.europa.eu/eurostat/tgm/table.do?tab=table&plugin=1&language=en&pcode=ten00064
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Tabela 2. Procentualno ucesée ekoloskih poreza u ukupnim prihodima od poreza i socijalnih doprinosa u periodu od

2004-2013
GEO/TIME 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
European
Union (28
countries) 6,77 6,59 6,33 6,14 6 6,32 6,34 6,35 6,31
Belgium 5,65 5,62 5,23 5,19 4,94 5,15 5,17 5,23 4,87 4,28
Bulgaria 9,76 9,58 9,46 10,11 10,69 10,49 10,6 10,54 10,11 10,21
Czech
Republic 7,07 7,24 7,03 6,73 6,83 7,14 7,04 7,09 6,69 6,09
Denmark 10,45 9,94 9,72 9,94 8,97 8,65 8,71 8,69 8,55 8,71
Germany (until
1990 former
territory of the
FRG) 6,67 6,47 6,24 5,77 5,67 5,91 5,77 5.8 5,56 5,31
Estonia 6,89 7,45 7,15 7,01 7,34 8,37 8,74 8,58 8,56 8,03
Ireland 8,31 8,25 7,77 8,07 8,1 8,45 9,16 8,87 8,63 8,47
Greece 6,89 6,56 6,34 6,38 6,08 6,45 7,93 8,52 8,45
Spain 5,76 5,42 5,08 4,89 5,07 5,39 5,24 5,07 4,88 5,65
France 4,93 4,71 4,55 4,43 4,4 4,56 4,58 4,53 4,44 4,47
Croatia 11,01 10,66 10,27 9,93 9,27 9,2 10,11 9,37 8,86 9,5
Ttaly 7,28 7.5 7,12 6,59 6,22 6,73 6,79 7,45 8,16 8.1
Cyprus 12,21 10,11 9,21 8.4 8,19 8,23 8,17 8,22 7,63 8,24
Latvia 9 9,16 7,88 6,79 6,71 8,73 8,79 8,92 8,64 8,59
Lithuania 9,33 7,88 6 5,84 5,36 6,71 6,49 6,22 6,12 6,07
Luxembourg 8,18 7,85 7,33 7,14 7,04 6,58 6,39 6,39 6,16 5,63
Hungary 7,68 7,48 7,62 7 6,76 6,7 7,39 7,19 6,83 6,37
Malta 9,45 9,75 10 10,86 10,18 9,78 9,34 9,55 8.86 8,18
Netherlands 9,83 10,06 9,96 9,43 9,54 9,9 9,76 9,62 9,06 9
Austria 6,41 6,36 6,07 5,9 5,73 5,79 5,75 5,94 5,78 5,57
Poland 8,73 8,2 7,92 7,92 7,75 8,05 8,15 7.9 7,76 7,42
Portugal 9,9 9,47 8,96 8,68 7,86 8,19 8,01 7,19 6,83 5,43
Romania 8,62 7,17 6,77 7,07 6,33 6,97 7,5 6,77 6,83 7,14
Slovenia 8,67 8,29 7,86 7,97 8,06 9,57 9,64 9,26 10,15 10,46
Slovakia 7,94 7,63 7,79 7,23 7,03 6,8 6,65 6,47 6,18
Finland 7,44 7,03 6,88 6,39 6,27 6,17 6,55 7,16 6,96 6,63
Sweden 5,89 5,85 5,69 5,61 5,84 6,1 6,02 5,69 5,67 5,29
United
Kingdom 7,46 6,97 6,58 6,83 6,54 7,57 7,54 7,31 7,45 7,24
Iceland 6,79 6,8 6,03 5,94 4,79 4,54 5,18 5,04 5,2
Norway 7,39 6,94 6,78 6,83 6,13 6,3 6,25 5,86 5,63

Izvor: http://ec.europa.ew/eurostat/tgm/table.do?tab=table &plugin=1&language=en&pcode=ten00064
*Podaci za 2013. god. su procena Eurostata
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Nivo i stopa ekoloskih poreza varira §irom zemalja EU. Poredenja poreskih stopa izmedu evropskih
zemalja treba vrSiti sa oprezom. Na primer: niski prihodi od ekoloskih poreza mogu rezultat niske stope
ekoloskih poreza ili moze biti rezultat visokih stopa poreza koji su uticali na promenu obrasca ponasanja
proizvodaca i potro$aca. Visok nivo prihoda od ekoloskih poreza moze biti posledica nizih poreskih stopa
koje motivisu nerezidente da kupuju oporezovane proizvode u odredenim zemljama (na primer da predu
granicu da bi kupili naftu ili dizel gorivo). Medu zemljama koje imaju najvece procentualno ucesée prihoda
od poreza u ukupnim porezima spada Slovenija (10,15%), Bugarska (10,11%), i Holandija (9,06%), dok se
na dnu lestvice nalaze Spanija (4,88%) i Francuska (4,44%).

Slika 1. Ukupan prihod od ekoloskih poreza po vrstama poreza u EU-28 u periodu 2002-2012. U
milionima evra.

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 amz2

®  porez na zagadenje i upotrehu resursa
W porez na tramsport
¥ porTez naenergente

Izvor: http://ec.europa.eu/eurostat/product?code=env_ac tax&language=en&mode=view

Kao 3to se vidi sa slike 1. Prihodi od ekoloskih poreza u EU-28 su povecani u periodu 2002-2007. Efekat
finansijske i ekonomske krize je izazvao smanjenje privredne aktivnosti $to je dovelo do smanjenja prihoda
od ekoloskih poreza u 2008. i 2009. godini.U 2010. Godini prihodi od ekoloskih poreza su se vratili u
uzlaznu liniju koja je nastavljena tokom naredne dve godine. Kao §to se sa slike 1. moze videti, u
celokupnom posmatranom periodu, porez na energente (koji ukljuuje porez na transportno gorivo)
predstavlja daleko najveci udeo ukupnog prihoda od ekoloskih poreza. Drugi po vaznosti doprinosu ukupnim
prihodima od ekoloskih poreza ¢ini porez na transport, dok najmanji doprinos ukupnim prihodima od
ekoloskih poreza daju porezi na zagadenje i upotrebu resursa.

4. EKOLOSKI POREZI I NAKNADE U SRBIJI

Ekoloska poreska reforma koja je karakteristicna za ¢lanice EU i Srbiji prakti¢no nije ni pocela. Sama
¢injenica da postoji vise razli¢itih instrumenata za obracun i naplatu prihoda po osnovu zastite Zivotne
sredine upucuje upravo na takav zakljuak. (Muntilak i ostali, 2012). Obracun za naplatu prihoda je razli¢it iz
razli¢itih instrumenata zbog ¢ega se ostvareni prihodi razli¢ito tretiraju i koriste se za razli¢ite svrhe.

U Srbiji se ukazuje na odgovornost i obavezu preduzeéa koje zagaduju okolinu. U pitanju je
koncept“zagadiva¢ placa“ prema kojem proizvodaci i uvoznici proizvoda treba da ponesu najveci deo
finansijske odgovornosti za ekoloske uticaje proizvoda, ukljucujuéi uticaje vezane za izvor materijala od
kojih je proizvod sacinjen, uticaje koje stvara sam proizvodni proces, kao i uticaje nastale pri upotrebi i
odlaganju proizvoda. ( Begovi¢ i ostali, 2004).

Zakonom o zastiti zivotne sredine u Srbiji su predvidene dve nakande koje se placaju: naknada za
zagadenje zivotne sredine i naknada za zaStitu i unapredenje zivotne sredine.

Naknadu za zagadenje zivotne sredine placa svako lice koje uzrokuje zagadenje Zzivotne sredine
emisijama, odnosno otpadom ili proizvodima, koristi ili stavlja u promet sirovine, poluproizvode ili
proizvode koji sadrze materije $tetne po Zivotnu sredinu Sredstva ostvarena naplatom ove naknade u visini od
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40%, prihod su budzeta Republike, a u visini od 60% su prihod budzeta jedinice lokalne samouprave
(Kovacevi¢, 2012). Koriste se namenski za zaStitu i unapredivanje Zivotne sredine prema programima,
odnosno akcionim i sanacionim planovima koji se donose u skladu sa ovim zakonom i posebnim zakonima.

Naknadu za zaStitu i unapredivanje zivotne sredine donosi jedinice lokalne samouprave, a sredstva
ostvarena od ove naknade koriste se, preko budzetskog fonda, namenski za zaStitu i unapredenje Zivotne
sredine prema usvojenim programima kori$¢enja sredstava budzetskog fonda. Ova naknada se propisuje po
osnovu:

1. koris¢enja stambenih i poslovnih zgrada, stanova i poslovnih prostorija za stanovanje, odnosno
obavljanje poslovne delatnosti kao i za kori§¢enje zemljiSta za obavljanje redovne delatnosti.

2. obavljanja odredenih aktivnosti koje uti¢u na Zivotnu sredinu, a koje odreduje vlada.

3. transporta nafte i naftnih derivata, kao i sirovina, proizvoda i polu proizvoda hemijskih i drugih
opasnih materija iz industrije ili za industriju na teritoriji jedinice lokalne samouprave sa statusom
ugrozene Zivotne sredine na podrucju od znacaja za Republiku Srbiju.

Pored ovih naknada u Srbiji se pla¢a porez na emisuju CO,_ takse za kori§¢enje motornih vozila, eko-takse
na posebne tokove otpada i na nove automobile ali je efikasnost naplate ovih taksi veoma niska.

5. ZAKLJUCAK

Uvodenje ekoloskih poreza i naplata prihoda po tom osnovu je u zemljama EU uvedena sa ciljem da se
podstakne ekolosko odgovorno poslovanje i odrziv odnos prema resursima. EkoloSki porez treba da
podstakne privredne subjekte da razmisle da li im je ekonomski isplatljivije platiti dodatni porez i nastaviti
obaljati delatnost Setnu po Zivotnu sredinu ili koristit Cistije tehnologije i izbe¢i placanje poreza u granicama
zakona. Cinjenica je da su cene proizvoda onih privrednih subjekata koji pla¢aju ekoloski porez veée to
moze da im oteZa poloZzaj na trziStu i smanji konkuretnost.

Ekoloski porezi kao instrument politike unapredenja i oCuvanja zivotne sredine treba da stimuli$u
proizvodnju i upotrebu onih proizvoda koji manje angazuju prirodne resurse dok s druge strane treba da
podstaknu potrosace da smanje svoju materijalnu potro$nju u cilju zastite prirodnih resursa.
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REZIME

Energetika kao privredni sektor je od posebnog znacaja za razvoj ekonomije i drustva. Predstavlja jednu od investiciono
najintenzivnijih grana privrede koja ima visestruko dejstvo na ekonomske rezultate privredivanja ali i na Citavu
tehnolosku osnovu drustva. Takode, predstavlja jednu od osnovnih pokretaca ukupnog razvoja svake zemlje. Sigurno i
bezbedno snabdevanje energijom, njena dostupnost i raspolozivost pod transparentnim i nediskriminatornim uslovima,
proizvodnja i kori$¢enje u skladu sa principima odrzivog razvoja klju¢ni su preduslovi za uspe$no funkcionisanje svake
ekonomije, za podizanje njene konkurentnosti i blagostanja gradana. Osnovni cilj rada je da ukaZze na ulogu energetike
koju ovaj sektor ima u ekonomskom razvoju Srbije.

KLJUCNE RECI

energetika, ekonomski razvoj, odrziv razvoj, Srbija

ABSTRACT

Energetics as an economic sector is of particular importance for the development of economy and society. It is one of the
most intensive investment sectors of the economy that has multiple effects on the economic performance of business but
in the same time has multiple effects on the technological basis of society. It also represents one of the basic drivers of
the overall development of each country. Safe and secure supply of energy, its availability and availibilty under
transparent and non-discriminatory terms, production and use in accordance with the principles of sustainable
development are key prerequisites for the successful functioning of any economy, to raise its competitiveness and
prosperity of its citizens. The main goal of this paper is to point to role that energy sector has in the economic
development of Serbia.
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1. UVOD

Opsti cilj ekonomskog razvoja je $to potpunije zadovoljenje ukupnih potreba stanovnistva, koji podrazumeva
podizanje nivoa zivotnog standarda. Ovako generalno formulisan cilj prate odredeni zadaci koji se moraju
ispuniti radi postizanja postavljenog cilja privrednog razvoja.

Jedan od najznacajnijih ciljeva razvoja je povecanje materijalnih dobara i usluga, odnosno podizanje
opsteg zivotnog standarda ljudi, rastom raspolozivog dohotka po glavi stanovnika. Ovaj cilj se ostvaruje
maksimizacijom ekonomskog rasta, §to je nuzan i neophodan preduslov i za ostvarenje ostalih ciljeva i
zadataka razvoja. Medutim, ciljevi koji se ostvaruju industrijalizacijom znatno su $iri, tako da je u odredenoj
fazi razvoja svake ekonomije, industrijalizacija klju¢ njenog daljeg uspesnog razvoja. (Savi¢, 2002, str. 6)

Moze se reci da je energetika pokretac razvoja privrede cele zemlje i jedna je od najznacajnijih privrednih
delatnosti, koja se bavi proizvodnjom, prenosom i distribucijom energenata i energije iz energetskih izvora.
U Sirem smislu energetika predstavlja skup privrednih delatnosti koje se bave istrazivanjem i eksploatacijom
primarnih i sekundarnih izvora energije, proizvodnjom, konverzijom, prenosom i distribucijom energije do
krajnih korisnika, kako u proizvodnoj, tako i u neproizvodnoj potrosnji, dok je u nau¢nom smislu energetika
nauka o energiji i tehnickom kori¢enju izvora energije. (Mici¢, 2013, str. 28)

Energetika se moze definisati kao skup privrednih delatnosti ili aktivnosti, pomocu kojih se pronalaze
izvori energije, transformi$u u korisne izvore i dostavljaju potrosacima u proizvodnoj i kona¢noj potrosnji.
(Nikoli¢, Mihajlovi¢-Milanovi¢, Mandal, 2004, str. 3) Osim toga, energetika predstavlja jednu od
najznacajnijih privrednih grana i delatnosti, jer je danas gotovo nezamisliv razvoj bilo kakve ljudske
delatnosti bez koriS¢enja energetskih resursa. Jedan od zadataka energetike je ekonomicna proizvodnja i
smanjenje gubitaka, efikasan razmestaj proizvodaca i transport energije, a takode je znaCajan i zadatak
smanjenja negativnih uticaja na ¢ovekovu okolinu. U procesu industrijalizacije i razvoja ekonomije Srbije
energetika ima izuzetno vaznu ulogu, a moZe se reci i da su pojedine etape industrijalizacije odredene vrstom
i pronalascima novih izvora energije. Od svetske energetske i sirovinske krize 1973. godine, energija je
postala skup prirodni resurs i ograni¢avajuéi faktor razvoja, §to je imalo uticaja na primenu energetski Stedne
strategije u velikom broju zemalja, ali i primenu i ulaganja u razvoj novih izvora energije.

Energetika se javlja i kao snazan pokreta¢ tehnoloskog razvoja privrede, a preko visine cene energije
deluje i na troskove i konkurentnost privrede. Polazeé¢i od toga da energetika spada u investiciono, odnosno
kapitalno najintenzivnije sektore privrede, sa dugim aktivizacionim periodom i naglaSenim eksternim
efektima, dugoro¢no uskladivanje proizvodnje i potro$nje energije, kako po obimu tako i po strukturi,
ispoljava se kao jedan od najvaznijih elemenata strategije privrednog razvoja.

S obzirom na kapitalno intenzivni karakter, energetika moze delovati na dinamiku industrijskog i
privrednog razvoja preko apsorbovanja velikog obima privrednih investicija.

2. ZNACAJ ENERGETIKE ZA EKONOMSKI RAZVOJ

Sve analize klju¢nih ekonomsko-tehnoloskih promena govore da je energetika tokom poslednja dva i po veka
bila i ostala pokretac i klju¢ni faktor ekonomskih promena, kao i ki¢ma privrednog razvoja. Promene koje se
desavaju na globalnom planu zahtevaju stru¢no i dugoro¢no sagledavanje njenih bududih tokova na
nacionalnom nivou i, prema tome, odgovarajuce upravljanje energetskim razvojem.

Pocetak moderne tehnoloske ere je vezan za kljuéna otkriéa u transformaciji energije i njenoj
koncentraciji na mestu potrosnje, a energetika u danasnjem vremenu nije izgubila ni deli¢ znacaja, bez obzira
na prognoze o smanjivanju znacaja prirodnih resursa, pa i raspolozivih energetskih potencijala za tehnoloski
visoko-sofisticiranu privredu, u drustvu i ekonomiji znanja. U ¢itavom dana$njem svetu na delu je i dalje
strate$ko pozicioniranje drzava, nacija i kompanija za pristup preostalim prirodnim resursima, posebno
mineralnim izvorima energije kao $to su nafta i gas, ali i tehnoloska utakmica u energetskoj efikasnosti i
komercijalnoj upotrebi obnovljivih izvora energije.

Tokom XX veka globalna populacija povecala se 3,7 puta, dok je traznja za finalnom energijom porasla
viSe od 30 puta. To znaci da je, uz intenzivan eksponencijalni rast svetske populacije, naroCito izrazen u
drugoj polovini XX veka, doslo i do daleko izrazenije potro$nje energije po stanovniku. lako je
eksponencijalni trend rasta populacije ublazen krajem veka, trend povecanja potrosnje energije po stanovniku
i dalje raste. Za tri decenije pri samom kraju 20. veka prose¢na ukupna potro$nja primarne energije rasla je

174



po prosec¢noj godisnjoj stopi je 2,1%, globalna populacija se povecavala po stopi od 1,6%, dok je svetski
bruto domaci proizvod (BDP) rastao po stopi od 3%. ( Ministarstvo energetike, razvoja i zastite Zivotne
sredine, 2013, str. 4) To govori o ¢injenici da bez obzira na smanjivanje energetskog intenziteta, potro$nja
primarne energije i dalje raste brze nego populacija. I u onim zemljama koje najbrze tehnoloski napreduju i
ostvaruju najveéi nov€ani dohodak po jedinici utroSene energije, postajuci na taj nacin energetski sve
efikasnije, povecava se proizvodnja i potro$nja energije po stanovniku.

Prema proceni Medunarodne agencije za energetiku (IEA), u periodu od 2005. do 2025. godine se
o¢ekuje uvecanje potro$nje primarne energije za 40%. To govori o neophodnosti da se razvoj energetike
strateki planira i detaljno analizira sa svih aspekata, kako onih opste-razvojnih, tehnolosko-ekonomskih,
tako i socijalnih, ekoloskih i drugih. Jasno je da energetika predstavlja sektor ekonomije koji ima najveci
negativni uticaj na zivotnu sredinu, a njena zasnovanost dominantno na konvencionalnim izvorima energije
predstavlja realnu pretnju po odrzivost privrednih tokova. Naime, neobnovljivost najkomercijalnijih i
najdostupnijih energenata danasnjeg sveta (ugalj, nafta i gas) je vrlo bitna karakteristika svetske energetike
koja uti¢e na odrzivu buduc¢nost, odnosno na moguénost sadasnjih generacija da ostvare ekonomski rast i
razvojne uskracujuci tu moguénost budué¢im generacijama.

Uloga energetike kao privredne grane u ekonomskom razvoju pojedinih zemalja je dosta razli¢ita. U
zemljama koje su bogate rezervama energetskih resursa, pre svega zemljama koje su bogate naftom i
prirodnim gasom, energetika je vodeca privredna grana. Ove zemlje koriste bogatstvo raspolozivih prirodnih
resursa, izvoze ih, ostvaruju znacajan spoljnotrgovinski suficit i beleze visoke stope privrednog rasta (na
primer zemlje Bliskog Istoka).

Sa druge strane u zemljama koje raspolazu malim rezervama konvencionalnih izvora energije, energetika
ima za cilj da obezbedi $to efikasniju transformaciju primarnih oblika energije, kao i istrazivanje i razvoj
alternativnih izvora energije, koji bi bili nosioci ekonomskog razvoja u buducnosti.

Veli¢ina potro$nje energije po glavi stanovnika dugo je bio jedan od glavnih indikatora ocene
modernizacije zemlje i njenog razvojnog napretka. Kako se u vecini zemalja koriste razli¢iti oblici
energetskih resursa, potrebno je izvr§iti preracunavanje svih vrednosti kori§¢enih energetskih resursa na
zajednicki pokazatelj.

S obzirom da su ugalj ili nafta najzastupljeniji u ukupnoj potrosnji energetskih resursa, preracunavanje se
vr§i u jedinicama uglja ili nafte. Ujedinjene Nacije u svojim dokumentima koriste jedinicu ,tona
ekvivalentnog uglja“ (toc), dok OECD i vodece energetske organizacije koriste jedinicu ,tona ekvivalentne
nafte” (toe). Prema ovom kriterijumu sve zemlje sveta mogu se grupisati u nekoliko kategorija: (Milenkovic,
Boskovié, 2011, str. 301)

1. nerazvijene zemlje (sa potro$njom do 1,5 toe po stanovniku),

2. zemlje u razvoju (sa potro$njom od 1,5 do 3 toe po stanovniku),

3. srednje razvijene zemlje (sa potro$njom od 3 do 4,5 toe po stanovniku),
4. razvijene zemlje (sa potrosnjom od 4,5 do 6 toe po stanovniku) i

5. visoko razvijene zemlje (sa potro$njom preko 6 toe po stanovniku).

Pravljenje paralele izmedu stepena privredne razvijenosti i obima potro$nje energetskih resursa po
stanovniku ima dosta nedostataka, a pre svega se odnosi na zemlje koje su bogate rezervama
nekonvencionalnih energetskih resursa (pre svega nafte i prirodnog gasa) i gde su cene ovih resursa dosta
niZe nego na svetskom nivou, a samim tim i potros$nja je daleko veca. Da bi se ovi nedostaci prevazi§li uvodi
se parametar potro$nja primarne energije po jedinici druStvenog proizvoda. Ovaj parametar istovremeno
pokazuje i efikasnost kori§¢enja energetskih resursa, Sto postaje glavni pokazatelj efikasnosti funkcionisanja
nacionalne ekonomije.

U Srbiji je potro3nja energije po jedinici domaceg proizvoda skoro Cetiri puta veéa nego u zemljama
¢lanicama EU. Prosek za zemlje EU iznosi 0,16 toe/1.000$, dok je u Srbiji 0,58 toe/1.000$ ostvarenog BDP.
(Republicki zavod za razvoj, 2008, str. 148) Negativan odnos je ostvaren u periodu posle energetske krize
pocetkom sedamdesetih godina XX veka, kada je u Srbiji doSlo do brzeg rasta potro$nje energije u odnosu na
rast drustvenog proizvoda.

Izmedu razvoja energetike i privrednog razvoja postoji visok stepen korelacije. Ovi odnosi su
uspostavljeni stepenom industrijalizacije, koja u velikoj meri opredeljuje i potrosnju energetskih resursa.
Zapravo, §to je zemlja viSe industrijalizovana, to je i potro$nja energetskih resursa na viSem nivou. Osim
globalne meduzavisnosti ukupnog ekonomskog razvoja i razvoja energetike postoji i vrlo visoka zavisnost
izmedu pojedinih sektora privrede od energetike i obrnuto. Vrlo visoku zavisnost od energetike imaju oni
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sektori privrede koji spadaju u tzv. energetski intenzivne delatnosti, kao §to su metalurgija, nemetali i
hemijska industrija. Energetika u najvecoj meri zavisi od prerade metala i elektroprivrede.

3. KARAKTERISTIKE ENERGETSKOG SISTEMA SRBIJE

Obim i struktura tekuce potrosnje energije u svakoj zemlji uslovljena je stanjem ekonomije u svim sektorima,
ukljucujuéi i sektor energetike, a posebno strukturom i intenzitetom proizvodnih i usluznih aktivnosti,
standardom i navikama gradana, kao i raspolozivo$¢u energetskim izvorima i ekonomsko-energetskim
okolnostima u okruzenju. Dostupnost energije kljuéni je preduslov ostvarenja ekonomskog razvoja. lako na
svetskom nivou korelacija izmedu ekonomskog rasta i rasta potroSnje energije slabi (poboljSava se
energetska intenzivnost). Moze se reci da svetske potrebe za energijom rastu.

Godisnje potrebe za primarnom energijom u Srbiji (bez Kosova) su oko 14,6 miliona tona ekvivalentne
nafte (mil.ten). Za Srbiju je karakteristiCan visok udeo uglja, pretezno niskokalori¢nog lignita, u ukupnoj
primarnoj energiji (preko 50%), koji se dominantno koristi za proizvodnju elektri¢ne energije. Visok udeo
domaceg lignita omogucava relativno visoku, u odnosu na druge zemlje, energetsku nezavisnost zemlje, ali
umanjuje efikasnost energetskih transformacija i povecava njihov uticaj na zivotnu sredinu i dugoro¢no ¢e
uvecavati cene zbog troskova emisije ugljen dioksida, odnosno gasova koji globalno izazivaju efekat staklene
baste. Narednom tabelnom prikaza¢emo poslednje objavljene podatke o ukupnoj potrosnji primarne i finalne
energije.

Tabela 1. Energetika Srbije (bez Kosova) — neki pokazatelji za 2011. i 2012. godinu

Jedinica mere Goding
2011. 2012.
Broj stanovnika hilj. 7.241 7.216
BDP po stanovniku, po paritetu kupovne moci stalni § iz 2005. 9.803 9.683
Potro$nja primame energije mil. ten 16,19 14,63
Potrosnja finalne energije mil. ten 9,25 8,51
Uvozna zavisnost % 30,3 21,7

Izvor: Agencija za energetiku, 2014, str. 5

Na osnovu prikazanih podataka, jasno se moze uociti da je u posmatranom periou doslo do smanjenja
potroSnje primarne i finalne energije. Kada je re¢ o Srbiji, kao i sve evropske drzave u velikoj meri je
prisutna uvozna zavisnost od energije. Prema najnovijim podacima, Srbija uvozi oko 30% svojih energetskih
potreba a od tog uvoza oko 80% se odnosi na naftu. Ovi troskovi ¢ine ¢ak 40,6% od salda ukupnog uvoza i
izvoza Srbije. U kontekstu uvozne zavisnosti energetike Srbije, potrebno je spomenuti i projekat Juzni tok.
Izgradnja Juznog toka trebalo je da bude od izuzetnog znacaja ne samo za privredni razvoj Srbije, ve¢ i
regiona. Znacaj tog projekta ogledao se ne samo u snabdevanju gasom Srbije ve¢ i bezbednosti u tom
snabdevanju, povoljnijem transportu, ceni gasa, velikim razvojnim moguénostima, interkonekciji prema
Republici Srpskoj, Hrvatskoj, Rumuniji i Bugarskoj. Osim toga, za naSu zemlju to je znacilo i novu
investiciju u energetici od 1,7 milijardi evra. (http://www.srbijagas.com/projekti/juzni-tok.51.html) S
obzirom da je energetika u domenu geopoliti¢kih problema, zbog porog$avanja odnosa na relaciji EU —
Rusija, Rusija je odustala od izgradnje ovog toka. Narednim grafikom prikazacemo bitne podatke radi
poredenja sa EU.

U komparaciji sa EU, srpski BDP po paritetu kupovne moc¢i u 2011. godini bio je na nivou od 35%,
potro$nja ukupne primarne energije po stanovniku 66%, a finalne elektricne energije 70%. Energetski
intenzitet (potroSnja primarne energije po jedinici BDP) je na nivou drzava iz okruzenja ali je 1,89 puta veci
od evropskog proseka. Veéi energetski intenzitet manjim delom je posledica neminovnih tehnickih gubitaka
prilikom transformacije lignita u elektri¢nu energiju, dok je ve¢im delom posledica neracionalnosti u
potrodnji i u domacinstvima i u indrustriji. U industriji klju¢ni problemi neracionalnosti u potro$nji enegrije
su zastarela tehnologija i nizak stepen kori§¢enja kapaciteta. Kada je re¢ o primarnoj potro$nji gasa po
stanovniku, nalazi se na trecini nivoa (33%) EU, §to znaci da je u ovom sektoru moguce ostvariti povecanje
potrosnje.

176



Grafik 1. Uporedni pokazatelji za Srbiju i Evropsku uniju u 2011. godini
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Izvor: Agencija za energetiku, 2014, str. 5

Medunarodna agencija za energetiku, sa sediStem u Parizu, svake godine publikuje izvestaj World Energy

Outlook (Perspektive svetske energije). Narednim graficima prikazac¢emo kljucna obelezja srpske energetike
prema ovom Izvestaju.

Grafik 2. Energetski bilans Srbije
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Izvor: www.iea.org/stats/WebGraphs/SERBIA3.pdf

Na osnovu prikazanog grafika, jasno se moze uociti da u stvaranju energetskog bilansa Srbije ucestvuju:
ugalj, nafta, prirodni gas, hidroenergija i biodizel. Tokom posmatranog perioda moze se uoditi da je ugalj ima
najveci doprinos energetskom bilansu Srbije pa zatim nafta, biodizel, hidroenergija i prirodni gas.

Grafik 3. Energetski bilans Srbije 2012. godine — u¢esce pojedinih izvora energije
Natural gas 11.6% Hydro 5.5%

Biofuels/waste 7.1%

Coal™ 52.9%
Izvor: www.iea.org/stats/WebGraphs/SERBIA4.pdf
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Kada je re¢ o energetskom bilansu Srbije u 2012. godini, najznacajnije uc¢esce imaju ugalj (52,9%), nafta
(22,9%) i prirodni gas (11,6%). Daleko manje uc¢e$¢e imaju hidroenergija (5,5%) i biodizel i energija nastala
od otpadnih sirovina (7,1%).

Grafik 4. Proizvodnja elektri¢ne energije prema vrsti goriva
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Izvor: www.iea.org/stats/WebGraphs/SERBIA2.pdf

Kada je re¢ o proizvodnji elektricne energije, u posmatranom periodu, ugalj je osnovni energent za
proizvodnju iste. Na drugom mestu nalazi se hidro potencijal a na tre¢em prirodni gas. U Srbiji skoro da se
ne koriste obnovljivi izvori energije poput geotermalne energije, sunca i vetra.

Grafik 5. Potro3nja naftnih derivata, prema vrsti
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Izvor: www.iea.org/stats/WebGraphs/SERBIA 1. pdf

Na osnovu prikazanog grafika, jasno mozemo uociti da je u posmatranom periodu doslo do znacajnog
povecanja potroSnje naftnih derivata. Takode, moze se uociti da se u najvecoj meri Kkoriste tzv. srednji
derivati (dizel i kerozin), a zatim loz ulje, prirodni gas i te¢ni naftni gas (LPG).

Imajuéi u vidu sve do sada navedeno, mozemo zakljuciti da je Srbija ima visoku energetsku zavisnost. U
narednom periodu neophodno je nastojanje da se smanji energetska zavisnost §to bi trebalo da podrazumeva
povecanje proizvodnje energije iz sopstvenih energetskih potencijala ali i promenu u domenu cenovne
politike (pre svega u domenu cene elektri¢ne energije).
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4. STRATEGIJA RAZVOJA ENERGETIKE REPUBLIKE SRBIJE

Obezbedenje energetske bezbednosti, razvoj trziSta energije i sveukupna tranzicija ka odrZivoj energetici
namecu se kao klju¢ni prioriteti energetskog razvoja Republike Srbije, odnosno principi na kojima je
potrebno razvijati energetsku politiku i strategiju razvoje energetike Republike Srbije u buduénosti.

U uslovima drustveno-ekonomskih reformi u Srbiji i njene intencije za uklju¢ivanje u panevropske
integracije, nametnuta je potreba da se razvoj celine energetskog sistema, koji €ine energetski proizvodni
sektori i sektori potros$nje energije, u okviru Strategije dugoro¢nog razvoja energetike Srbije, usaglasi sa
politikom i ciljevima dugoro¢nog privredno-ekonomskog razvoja Srbije.

U svetlu ostvarenih promena i urgentnoj potrebi za svojevrsnu rehabilitaciju i modernizaciju energetske
infrastrukture i uvodenje novih pravila za rad, poslovanje i razvoj energetskih subjekata, a posebno u svetlu
buduée integracije energetskih sektora Srbije u regionalno i panevropsko trzite elektricne energije i
prirodnog gasa, nametnula se potreba izrade dokumenta: Strategija razvoja energetike Srbije do 2015. godine.

Strategijom razvoja energetike Srbije do 2015. godine definisani su osnovni energetski ciljevi, specifi¢ni
tehnoloski i ekoloski ciljevi, opsti razvojni i strateski ciljevi. Opsti-razvojni i strateski ciljevi proisti¢u iz
potreba za postupno uskladivanje razvoja energetske privrede sa ostalim realnim sektorima privrede i drugim
delatnostima u okviru tzv, odrzivog socio-ekonomskog i tehnolosko-ekoloskog razvoja zemlje, kao i
politickog opredeljenja zemlje za pridruzivanje EU.

Energetska efikasnost direktno uti¢e na konkurentnost privrede i stoga je njeno unapredenje cilj kome se
kontinuirano tezi. Ekonomski razvoj poc¢iva na konceptu da se za isti nivo i kvalitet proizvodnje koristi $to
manje energije. Evropska Unija je kao strateski cilj odredila da do 2020. godine unapredi nivo energetske
efikasnosti za 20%. Realizacija cilja je podrzana usvajanjem tri nove direktive u oblasti energetske
efikasnosti kod krajnje potroSnje i energetskih usluga, energetskih performansi zgrada i obelezavanja
efikasnosti. (Republi¢ki zavod za razvoj, 2011, str. 122)

Osnovni ciljevi energetske strategije koncipirani su u skladu sa standardima EU, a to su: (Ministarstvo
rudarstva i energetike vlade Republike Srbije, 2004, str. 11)

e sigurno snabdevanje,

e povecanje ukupne efikasnosti i efektivnosti energetskog sektora,

e  zaitita zivotne sredine (CO,, gasovi sa efekom staklene baste) i razvoj obnovljivih izvora energije,

e proces stabilizacije i pridruzivanja i regionalne integracije.

U skladu sa ciljevima energetske politike Srbije i osnovnim premisama za utvrdivanje Strategije razvoja
energetike Srbije, odabrano je pet osnovnih Prioritetnih programa, koji su raznorodni po programskim
sadrzajima ali komplementarni sa stanoviSta uskladivanja rada i razvoja celine energetskog sistema, tj.
energetskih proizvodnih sektora i sektora potro$nje energije i postupnog ali doslednog ostvarivanja
promovisanih ciljeva u narednom periodu realizacije ove Strategije.

Programi se odnose na: (Ministarstvo rudarstva i energetike vlade Republike Srbije, 2004, str. 12)

e  prioritet kontinuiteta tehnoloske modernizacije postojecih energetskih objekata/sistema/izvora,

e prioritet racionalne upotrebe kvalitetnih energenata i povecanja energetske efikasnosti u proizvodnji
distribuciji i kori§¢enju energije kod krajnjih korisnika energetskih usluga,

e prioritet koris¢enja NOIE (novih obnovljivih izvora energije) i novih energetski efikasnijih i
ekolosko prihvatljivih energetskih tehnologija i uredaja/opreme za kori§¢enje energije,

e prioritet za vanredna odnosno urgentna ulaganja u nove elektroenergetske izvore, sa novim gasnim
tehnologijama,

e prioritet gradnje novih energetskih infrastrukturnih objekata i elektroenergetskih i toplotnih izvora u
okvirima energetskih sektora Srbije, kao i kapitalno-intenzivne energetske infrastrukture, u okvirima
regionalnih i panevropskih infrastrukturnih sistema povezanih sa nasim sistemima.

Pocetkom druge decenije XXI veka, privreda Republike Srbije nalaze se u vrlo dubokoj opsterazvojnoj
krizi. U vremenu produZene ekonomske recesije, Republika Srbija se nalazi pred izazovom da trasira
dugoro¢ni pozeljni put razvoja energetike i definiSe strateska opredeljenja na kojima ce se zasnivati taj razvoj
u narednom srednjoroénom periodu. Zbog toga je doneta Strategija razvoja energetike Republike Srbije za
period do 2025. godine sa projekcijama do 2030. godine.

Kroz uporedni prikaz osnovnih prednosti i slabosti, $ansi i pretnji moguce je sagledati izglede ili prepreke
za realizaciju bilo kog projekta.
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Tabela 2. SWOT analiza energetike Srbije

SNAGE (postojece) SLABOSTI (unutrasnje)
Tradicija i iskustva u prethodnom razvoju energetike
Republike Srbije
Raspolozivi resursi i potencijali (ugalj, obnovljivi izvori | Neekonomske cene energije i disparitet cena energije
energije) i energenata
Energetski infrastrukturni sistemi tehnicki u relativno
ocuvanom stanju

Visoka eksterna energetska zavisnost

Nizak stepen naplate elektri¢ne energije i gasa

Ratifikacija i stupanje na snagu Ugovora o osnivanju EZ Neracionalno kori$éenje energije i neefikasnost javnih

energetskih preduzeca
Potpisivanje Ugovora o stabilizaciji i pridruzenju Srbije | Tehnoloska zastarelost postojecih i nedostatak novih
EU energetskih kapaciteta

Izvor: Ministarstvo energetike, razvoja i zastite Zivotne sredine, 2013, str. 26-27.

U okviru Strategije razvoja energetike Srbije omogucava sagledavanje svih krucijalnih pozitivnih i
negativnih faktora koji bi mogli da uti€u na ostvarenje ciljeva ili koji bi mogli da dovedu do zastoja u
realizaciji i problema, bilo usled internih slabosti ili eksternih ograni¢enja. Tabela 19 neke od faktora,
okolnosti i ¢injenica koje deluju kako pozitivno tako i negativno na ostvarenje Strategije razvoja energetike
Republike Srbije.

Tabela 3. Mogucnosti i pretnje razvoja energetike Srbije
MOGUCNOSTI (razvojni potencijali) PRETNIJE (razvoju)
Aktuelni krizni tokovi energenata u svetu i moguénosti
novih energetskih ,,Sokova‘“
Nova nagla povecana traznja za energentima ili stvaranje
kriznih 7Zarista koja bi dovela do povecanja cene
energenata
Globalna razilazenja oko politike klimatskim promena i
strategije ,,Cistije” energetike
Produbljivanje socijalne i ekonomske krize, rast
siromastva, zaduZenosti i usporen privredni rast zemlje

Integracija Republike Srbije u EU

Podizanje ukupne energetske konkurentnosti energetskih
sistema

Poboljsanje energetske efikasnosti

Uvodenje principa istije proizvodnje u energetskom sektoru

Izgradnja gasovoda Juzni tok, pro$irenje postojecih i izgradnja

novih kapaciteta Zaostajanje u promenama u energetskoj politici u regionu

Izvor: Ministarstvo energetike, razvoja i zastite Zivotne sredine, 2013, str. 27-29.

U prikazanoj tabeli predstavljene su mogucnosti i pretnje koje utiCu na ostvarenje Strategije razvoja
energetike Republike Srbije. Mnogi od faktora su dati kao indikatori koji upucuju na strateske i operativne
ciljeve razvoja pojedinih oblasti energetike, kako bi Strategija, programi njenog ostvarenja, akcioni planovi i
ostale aktivnosti usmereni na njeno sprovodenje, kao i energetska politika i praksa, mogli da se prilagode
¢injenicama koje su nabrojane u SWOT analizi.

U uslovima teku¢e ekonomske krize razmatranje razvoja energetike Srbije nije nimalo lak zadatak.
Gledano sa ekonomskog stanovista ne postoje odgovarajudi strateski dokumenti na kojima bi se zasnivala
kredibilna predvidanja razvoja privrede Republike Srbije. Postoji opsta saglasnost da uravnotezen i odrzivi
ekonomski razvoja Republike Srbije mora da se zasniva na brzem rastu razmenljivih dobara i izvoza, a
posebno poljoprivrede i industrije.

Tempo razvoja zavisi od stranih ulaganja, ekonomskog i politickog ambijenta, makroekonomske
stabilnosti, pravne sigurnosti, vladavine zakona i institucija, kao i od kvaliteta pravosuda, stepena korupcije,
politicke stabilnosti i dr. Za model razvoja privrede usvojena je modifikovana projekcija iz Strategije i
politike razvoja industrije Republike Srbije od 2011. do 2020. godine, koja kao krajnji Zeljeni rezultat
industrijskog razvoja u tom periodu postavlja udvostru¢enu industrijsku proizvodnju u 2020. godini u odnosu
na nivo iz 2010. godine i sa znacajnim promenama u strukturi industrijske potro3nje.

Scenario sa primenom mera energetske efikasnosti (EE) korigovan je u odnosu na referenti, jer predvida
primenu mera u cilju smanjenja potro$nje finalne energije u skladu sa obavezama iz Ugovora o osnivanju
Energetske zajednice i u skladu sa Direktivom 2006/32/EZ o energetskoj efikasnosti kod krajnje potro$nje i
energetskim uslugama. Ove mere se prvenstveno odnose na stambeni, komercijalni i javno — usluzni sektor,
sektor industrije i sektor transporta i dovode do ustede do 9% u finalnoj potros$nji 2018. godine u odnosu na
referentni scenario. (Ministarstvo energetike, razvoja i zastite zivotne sredine, 2013, str. 16)
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Tabela 4. Finalna potro$nja energije po sektorima (hiljada ten)

Sektor Referentni scenario Scenario sa primenom EE

2010 2015 2020 2025 2030 2015 2020 2025 2030
Domacinstva 3.148,0 3.193,1 3.226,5 3.284.3 3.349,5 3.136,9 3.129.0 3.121,2 3.113.4
Industrija 2.398,0 2.560,4 2.826,9 3.277.1 3.799.1 2.409,9 2.467,1 2.891,1 3.388,0
Gradevinarstvo 7,0 7.9 8.9 10,4 12,2 7.9 8.9 10,4 12,2
Saobracaj 2.239,0 2.329.2 2.388.1 2.448.4 2.510,2 2.206,7 2.143.4 2.081,9 2.022,2
Poljoprivreda 175.0 184.9 203.9 232,5 264.9 184.9 203,9 2325 264.9
Ostali potrosaci 934,0 979.9 1.077,0 1.077,0 1.132,0 867.5 805,9 855,5 908,1
Neenerg. sektor 800,0 882,0 1.168,1 1.168,1 1.367.3 882,0 997.9 1.168,1 1.367.3
Ukupno 9.696,0 | 10.137.4 | 11.497,9 | 11.497.9 | 12.435,1 | 9.695.8 9.756,1 | 10.360,8 | 11.076.,2

Izvor: Ministarstvo energetike, razvoja i zastite Zivotne sredine, 2013, str. 18.

Potros$nja energije u oba scenarija raste, kao §to se moze videti u tabeli 4. Takode u oba scenarija je
povecano ucesce obnovljivih izvora energije u bruto finalnoj potrosnji na 27% do 2020. godine, kao i
odgovarajuca promena strukture kori§¢enja energenata u pojedinim sektorima. U sektoru industrije promena
strukture kori$¢enih energenata uslovljena je ocekivanom promenom industrijske strukture, a u okviru
sektora domacinstva i ostali potrosaci (javni i komercijalni sektor) predvida se manje koris¢enje uglja i
derivata nafte, kao i elektri¢ne energije za toplotne potrebe. Istovremeno se ocekuje povecanje potro$nje
obnovljivih izvora energije, toplotne energije i prirodnog gasa. Promena strukture u sektoru saobracaja
odnosi se prvenstveno na veée koriS¢enje biogoriva, koje bi do 2020. godine trebalo da ucestvuje sa 10% u
finalnoj potrosnji u sektoru saobracaja. Energetika je jedna od investiciono najintenzivnijih grana privrede
koja ima viSestruko dejstvo na ekonomske rezultate privredivanja, kao i na ¢itavu tehnolo$ku osnovu drustva
i predstavlja jednu od osnovnih podloga ukupnog razvoja svake zemlje. Principi razvoja energetike Srbije u
buduéem periodu odnosno kljucni prioriteti energetskog razvoja, predstavljeni su u narednoj tabeli.

Tabela 5. Klju¢ni prioriteti energetskog razvoja

Energ
etska
bezbe
dnost

pouzdano, sigurno i kvalitetno snadbevanje energijom i energentima

uspostavljanje uslova za pouzdan i bezbedan rad i odrZivi razvoj energetskih sistema i
energetskog sektora uopste

Trziste energije

konkurentnost na trzi$tu energije na nacelima nediskriminacije, javnosti i
transparentnosti

zastita kupaca energije i energenata

razvoj trziSta elektri¢ne energije i prirodnog gasa i njihovo povezivanje sa jedinstvenim
trzistem energije EU

intenzivnije povezivanje energetskog sistema Srbije sa energetskim sistemima drugih
drzava, narocito iz neposrednog okruzenja

Odrziva energetika

obezbedenje uslova za unapredenje energetske efikasnosti u obavljanju energetskih
delatnosti i potrodnji energije

stvaranje ekonomskih, privrednih i finansijskih uslova za povecanje udela energije iz
obnovljivih izvora energije, kao i za kombinovanu proizvodnju elektri¢ne i toplotne
energije

stvaranje institucionalnih, finansijskih i tehni¢kih pretpostavki za koris¢enje novih
izvora energije

unapredenje stanja i sistema zastite Zivotne sredine u svim oblastima energetskih
delatnosti

uspostavljanje povoljnijih, institucionalnih i logistickih uslova za dinami¢nije
investiranje u energetiku

Izvor: Ministarstvo energetike, razvoja i zastite Zivotne sredine, (2013), str. 22-23.
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Stvaranje i razvoj trzista energetike kljucna je pretpostavka za ekonomski odrziv razvoj energetike Srbije,
a to znaci uspostavljanje trziSta energije na osnovu principa konkurencije, javnosti i slobodne inicijative
energetskih subjekata. To treba da omoguci slobodu izbora potrosaca u pogledu snabdevanja energijom i
energentima, pri ¢emu njihova cena sve vise treba da zavisi od ponude i traZnje.

Razvoj energetike Srbije treba da bude takav da njegovi efekti po zivotnu sredinu budu minimalni.
Energetika Srbije ¢e morati da bude trzi$ni utemeljena i ekonomski efikasna u meri da generie sopstveni
razvoj, ali i da predstavlja generator i sigurnu osnovu razvoja ekonomije.

5. ZAKLJUCAK

Energetika kao privredna grana nije sama sebi svrha, ve¢ je njena uloga da omoguci funkcionisanje industrije
i privrede. Istorijski posmatrano, sa privrednim razvojem rasle su i potrebe za energijom. Osim toga, na
znacaju je dobila i vaznost sigurnosti snabdevanja. Nakon naftnih kriza tokom sedamesetih i osamdesetih
godina XX veka, energetska sigrunost je dobila i geopoliticku dimenziju. Premda je danas energetska
sigurnost aktuelna tema, ne postoji jedinstvena i opSte prihvacena definicija sigurnosti snabdevanja.

U procesu industrijalizacije i razvoja ekonomije Srbije energetika ima izuzetno vaznu ulogu. Energetika
se javlja i kao snazan pokreta¢ tehnoloskog razvoja privrede, a preko visine cene energije deluje i na troskove
i konkurentnost privrede. Polaze¢i od toga da energetika spada u investiciono, odnosno kapitalno
najintenzivnije sektore privrede, sa dugim aktivizacionim periodom i naglagenim eksternim efektima,
dugoroc¢no uskladivanje proizvodnje i potro$nje energije, kako po obimu tako i po strukturi, ispoljava se kao
jedan od najvaznijih elemenata strategije privrednog razvoja.

Energetska efikasnost direktno uti¢e na konkurentnost privrede i stoga je njeno unapredenje cilj kome se
kontinuirano tezi. Ekonomski razvoj poc¢iva na konceptu da se za isti nivo i kvalitet proizvodnje koristi $to
manje energije. Obezbedenje energetske bezbednosti, razvoj trziSta energije i sveukupna tranzicija ka
odrzivoj energetici namecu se kao klju¢ni prioriteti energetskog razvoja Republike Srbije, odnosno principi
na kojima je potrebno razvijati energetsku politiku i strategiju razvoja energetike Republike Srbije u
buduénosti.

Strategijom razvoja energetike Republike Srbije za bududi period izvrSeno je strate$ko preispitivanje i
pozicioniranje nacionalne energetike koje bi trebalo da omogudi da se iz aktuelne krize izade sa manjim
troskovima po energetiku i privredu zemlje, ali i da se zauzme bolja startna pozicija za buduci dinamicniji i
kvalitetan rast ekonomije i odrziv privredni razvoj.

Stratesko bavljenje energetikom podrazumeva da se procesi u privredi i drzavi, kao i u Zivotu gradana,
odvijaju sa manjim ekonomskim troskovima, uz visi stepen socijalne i ekoloske odrzivosti, odnosno da se
obezbedi visi standard zivota stanovnis$tva uz smanjenje zagadenja i bolju zastitu prirode. Potrebno je da se
obezbedi odgovarajuc¢a energetska, ekonomska, ekoloska i socijalna politika, $to bi, uz odgovarajuce
zakonodavstvo i delovanje pravne drzave, vodilo ka odrzivom energetskom sistemu, efikasnijoj ekonomiji i
vec¢em druStvenom blagostanju, uz odrzive bilanse prirodnih resursa i §to niZe nivoe zagadenja.
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REZIME

Ovaj rad se zasniva na procenjenim potrebama kljuénih lokalnih i regionalnih zainteresovanih strana u Borskom,
Zajecarskom i Vidinskom okrugu. Projektom je kreirana prekograni¢ne baze podataka kao neformalna mreza za saradnju.
Projektom je uspostavljena zajedni¢ka prekograni¢nu ,bazu znanja” i neformalna saradni¢ka mreza. Projekat je
realizovan zajednicki, koordinirano izmedu partnera sa obe strane granice. U radu ¢e se analizirati dosadasnji uc¢inak
Projekta i dati predlog mera u cilju njegove dalje promocije.

KLJUCNE RECI

Baza znanja, planiranje, reSavanje problema, razvoj
ABSTRACT

This paper relies on the assessed needs of the key local and regional parties of interest from the districts of Bor, Zajecar
and Vidin. A cross-border database has been created within this project as a kind of an informal network aimed at further
cooperation. The project has enabled a joint cross-border 'knowledge base' and an informal cooperation network. It is
realized by joint forces and coordinated by partners from both countries. The paper will analyze the project's achivements
and propose a list of measures to be undertaken with the aim of its further promotion.
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1. UVOD

Baza znanja je posebna grupa podataka, ¢ija je namena upravljanje znanjem (Iyad Rahwan, Guillermo R.

Simari 2009.).
Kreiranje baza znanja je pristup koji omoguéava zainteresovanim stranama da uvecéaju svoje znanje koje

im moze pomoc¢i u donosenju bitnih, pre svega, poslovnih odluka (Steven H. Dam, 2009.).
Projekat “Stara Planina — Nova Mreza” je baza znanja koja je realizovana zajedni¢ki, koordinirano izmedu
partnera sa obe strane granice (Zajecarski i Vidinski okrug).

Opiti cilj projekta je:
e _Da unapredi kapacitet regiona za bavljenje kljuénim pitanjima putem zajednickih resursa i
razmenom informacija i iskustava“.
e _.Da doprinese jacoj integraciji teritorije §to ¢e obezbediti uravnotezen i odrziv razvoj sa obe strane

granice®.

Cetiri klju¢ne oblasti za razvoj pograniénog regiona (okruzi Bor, Zajecar i Vidin) su:
1. infrastruktura,
2. poljoprivreda,
3. zivotna sredina i
4. turizam

Ove 4 oblasti se pojavljuju kao prioriteti u:
e AZzuriranom dokumentu za sprovodenje Okruzne strategije razvoja Vidinskog okruga 2010-2013.
e Regionalnoj strategiji razvoja Timocke krajine (Borski i Zaje€arski okrug) 2010 — 2015).

Slika 1. Interfejs ,,Baze znanja”

Izvor: hitp://bazaznanja
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2. OPIS BAZE

Sama baza znanja se sastoji od 3 pod-baze podataka:

1.Planska i razvojna dokumenta iz regiona kao $to su npr: lokalni planovi zastite Zivotne sredine,
opstinski prostorni planovi, sektorske studije, akcioni planovi, master planovi, itd.

2. Stru¢njaci iz regiona. lako u regionu postoji znacajan broj stru¢njaka, nema dovoljno dostupnih
informacija o njima i njihovim poljima stru¢nosti. Kroz ovu pod-bazu bi¢e mapirani profili stru¢njaka
iz najvaznijih oblasti razvoja;

3.Istrazivacke studije. Veliki broj istrazivanja i studija koje se odnose na region nisu poznati u samom
regionu i njihovi rezultati se ne koriste dovoljno. Brojne studije su izradjene u poslednje vreme, ali one
se ulgavnom mogu na¢i samo u univerzitetskim centrima, gde su i izradene. Ova pod-baza ¢e ih
prikupiti i u€initi dostupnim. Razna istrazivanja, studije, doktorske disertacije i magistarski radovi od
znacaja za region bi¢e mapirani.

Slika 2. Pristup podacima ,,Baze znanja“

BAZA

ZNANJA Oprojektu ~ Oregionima ~ Bazaznanja = Opstadokumenta  Kontakt  Jezk

PREFRA?ITE BAZU INANJA PO KLJUCNOJ  PRETRAZITE BAZU ZNANJA PO
RECI KATEGORIJAMA

Unesite pojam za pretragu lzaberite... ¥
I

Izvor: http://bazaznanja/index.php/baza-znanja

3. KAKO POSTATI DEO BAZE ZNANJA

Da bi struénjak bio prihvacen kao deo Baze stru¢njaka treba da ispunjava sledece uslove:

e Da je po obrazovanju najmanje zavrsio odgovarajuci fakultet u skladu sa Listom zvanja koju mozete
preuzeti ovde
Da ima najmanje 3 godine iskustva u radu
Da u poslednjih 10 godina ima najmanje 3 uces$¢a u izradi planskih dokumenata i istrazivackih
studija ili implementaciji projekata

Da bi se struénjak ukljucio u formiranje Baze znanja isto¢ne Srbije potrebno je da:

e DefiniSe svoje oblasti strucnosti u skladu sa Klasifikacijom eksperata koja se moze preuzeti sa
adrese: (bazaznanja /download/formulari/KLASIFIKACIJA%20EKSPERATA%20-% 20po %20
klasifikaciji %20delatnosti.pdf’).
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Popuni obrazac biografije struénjaka koji se moze preuzetisa adrese: (http: //raris.
org/bazaznanja/download/formulari/Expert%20Data%20Basse%20CV %20template%20SR%20%2
0160113.docx ) i dostavi na e-mail: smartstart@fmz.edu.rs.

Dostavi najvaznije dokumente i studije od znacaja za isto¢nu Srbiju u ¢ijoj je izradi ili

implementaciji u¢estvovao.

4. SPISAK OPSTIH DOKUMENATA BAZE ZNANJA

Tabela 1. Prikaz opstih dokumenata “Baze znanja”

SRBIJA

BUGARSKA

Strategija odrzivog razvoja op$tine KnjaZzevac

Nacionalna strategija regionalnog razvoja Republike
Bugarske za period 2012 - 2022

Strategija odrZivog razvoja opstine Boljevac

Operativni program "Regionalni razvoj", 2007-2013
(OPRR)

Strategija odrZivog razvoja opstine Negotin

Regionalni razvojni plan severozapadne Bugarske

Strategija lokalnog-ekonomskog razvoja grada
ZajeCara

Regionalna strategija razvoja Vidinskog okruga 2014-
2020

Strategija privrednog razvoja opstine Sokobanja

Strategija lokalnog ekonomskog razvoja Vidinskog

okruga (2007)

Strategija privrednog razvoja opstine Majdanpek

Opstinski plan razvoja (OPR) opstine Belograd¢ik 2007-

2013

Regionalna strategija razvoja Timocke krajine

Opstinski plan razvoja (OPR) opstine Bojnica 2007-2013

Potencijali privrednog razvoja opstine Boljevac

Opstinski plan razvoja (OPR) opstine Bregovo 2007-
2013

Potencijali privrednog razvoja grada Zajecara

Opstinski plan razvoja (OPR) opstine Vidin 2007-2013

Potencijali privrednog razvoja opstine Knjazevac

Opéstinski plan razvoja (OPR) opstine Gramada 2007-
2013

Potencijali privrednog razvoja opstine Majdanpek

Opstinski plan razvoja (OPR) opstine Dimovo 2007-2013

Strategija prekograni¢ne saradnje za Knjazevac i
Belograd¢ik

Opstinski plan razvoja (OPR) opstine Kula 2006-2013

Istrazivanje Dunava

Opstinski plan razvoja (OPR) opstine Makres 2007-2013

Studija nautickog turizma

Opstinski plan razvoja (OPR) opstine Novo Selo 2007-
2013

Regionalna inovaciona strategija za isto¢nu Srbiju i

Opstinski plan razvoja (OPR) opstine Ruzinci 2007-2013

severno-zapadnu Bugarsku
Analiza inovacionih potreba MSP sektora

Opétinski plan razvoja (OPR) opstine Cuprene 2006-2013

Program realizacije op$tinskog plana razvoja opstine
Vidin 2007-2013

Program realizacije op$tinskog plana razvoja opstine
Belograd¢ik 2007-2013

Program realizacije op$tinskog plana razvoja opstine
Bojnica 2007-2013

Strategija lokalnog ekonomskog razvoja opstine Cuprene
(2007-2013)

Strategija lokalnog razvoja LAG-a “ Zapadna Stara
planina — Kopren — Midzor”

Izvor: hitp://bazaznanja/index.php/opsta-dokumenta
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5. ANALIZA REZULTATA PROJEKTA

Formirana internet baza podataka ,,Baza znanja“ (baza podataka o relevantnim razvojnim dokumentima, baza
podataka o najrelevantnijim ekspertizama i istrazivanjima). U bazi znanja zainteresovane ciljne grupe mogu
da pristupe informacijama i relevantnim podacima u vezi sa klju¢nim regionalnim oblastima od znacaja za
ekonomski razvoj.

Tabela 2. Prikaz ostvarenih rezultata “Baze znanja”

Planirano dokumenata / Prikupljeno dokumenata 200/ 312
Planska i razvojna dokumenta 105
Stru¢njaci iz regiona 99
Istrazivacke studije 72
Generalna dokumenta 36

Tabela 3. Prikaz indikatora “Baze znanja”

Indikatori Planirano |Postignuto
Broj institucija koje u¢estvuju u ekonomiji znanja 32 36
Mala i srednja preduzeca ukljucena u prekograni¢nu saradnju 100 142
Broj ljudi ukljuc¢enih u projektne aktivnosti 300 417

Iz tabele 2. moze se uociti da su ostvareni rezultati koji se odnose na prikupljena dokumenta, prevazisli
oc¢ekivanja za skoro 56%. Ovaj rezulta pokazuje angazovanost svih u€esnika u realizaciji i promociji.
Projekta u cilju $to masovnijeg uc¢es$¢a zainteresovanih strana jos u fazi njegove realizacije.

Tabela 3. prikazuje indikatore na osnovu kojih mozemo meriti uspesnost realizovanih akcija predvidenih
Projektom.

Broj institucija koje uc¢estvuju u ekonomiji znanja je premasio planirani broj za 12,5%.

Broj malih i srednjih preduzeca uklju¢enih u prekograni¢nu saradnju pramasio je planiranu vrednost za
42%.

Broj ljudi ukljuc¢enih u projektne aktivnosti premasio je planiranu vrednost za 39%.

6. PREDLOG BUDUCIH AKCIJA U CILJU PROMOCIJE PROJEKTA

lako su ostvareni rezultati Projekta u znaCajnoj meri premasili ocekivanja, neophodno je neprekidno
promovisati sam Projekat i njegove ciljeve. Za ovaj Projekat se ne moze re¢i da je realizovan, jer je
projektovane “baza znanja” neophodno neprekidno dopunjavati, time $to ¢e se u buduc¢nosti ukljuciti jo§ veci
broj institucija, kompanija i pojedinaca, koji ¢e dati svoj doprinos Projektu. Promociju treba da sprovode
lokalne samouprave, kompanije, ali i pojedinci, kroz permanentnu dopunu formirane “baze znanja”. U cilju
promocije Projekta osmisljen je i promo spot.

7. ZAKLJUCAK

Sva dokumenta koja su sastavni deo “baze znanja” treba da posluze da se unaprede kapaciteti regiona za
bavljenje kljuénim pitanjima putem zajedni¢kih resursa i razmenom informacija i iskustava, kao i da
doprinesu jaCoj integraciji teritorije §to ¢e obezbediti uravnotezen i odrziv razvoj sa obe strane granice, u sve
Cetiri kljucne oblasti za razvoj pograni¢nog regiona. Projekat ,,Stara Planina — Nova Mreza“ treba da bude
osnova za projekte drugih pograni¢nih podrudja Republike Srbije i susednih zemalja, a sve u cilju
unapredenja saradnje i razvoja uocenih zajednickih interesnih oblasti.
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REZIME

Brzi tehnoloski razvoj doveo je do sve veéa potreba za upotrebom fosilnih goriva i neracionalnog trosenja prirodnih
resursa. Sve vece zagadenje i eksploatacija zemljista i vode, dovodi do potrebe koris¢enja novih tehnologija. Cilj ovog
rada je da ukaZe na znacaj fitoremedijacije kao sasvim nove ekoloske tehnologije u cilju remedijacije zemljista ostecenih
teSkim metalima. Ovaj rad opisuje primenu fitoremedijacije, uslove za njeno odvijanje kao i ograni¢avajuce faktore za
primenu ove zelene tehnologije. Fundamentalna i primenjena istrazivanja su nedvosmisleno pokazala da pojedine biljne
vrste poseduju genetski potencijal za uklanjanje, rastvaranje, pokretanje ili blokiranje Sirokog spektra zagadivaca,
odnosno Stetnih elemenata.

KLJUCNE RECI

zemljiste, fitoremedijacija, mikroorganizmi, zastita Zivotne sredine

ABSTRACT

Rapid technological development has led to an increasing need for the use of fossil fuels and the irrational exploitation of
natural resources. Increasing pollution and exploitation of land and water, resulting in the need of using new
technologies. The aim of this paper is to highlight the importance of phytoremediation as a completely new
environmental technologies to soil remediation damaged by heavy metals. This paper describes the application of
phytoremediation, the conditions for its development as well as limiting factors to the implementation of green
technologies. Fundamental and applied research are unequivocally showed that some species possess the genetic potential
to remove, dissolution, or blocking the launch of a wide range of pollutants and harmful elements.

KEYWORDS

land, phytoremediation, microorganisms, environmental protection.

1. UVOD

Intenzivnim kori$¢enjem zemljista u biljnoj proizvodnji €esto dolazi do poremecaja ravnoteze ¢inilaca koji
uéestvuju u stvaranju i odrzavanju plodnosti zemljista, pri ¢emu covek svojom aktivno$¢u ima najveci uticaj
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na ove procese. Razvoj industrije pored pozitivnih efekata doneo je sa sobom niz problema. Jedan od
najvecih je skladiStenje nusprodukata, otpada nastalih u procesu proizvodnje i prerade metala, hemijske
industrije, poljoprivrede itd. Narocito je opasan otpad od industrije, jer metali mogu kroz zemljiste da dopru
do izvorista pitke vode.

S druge strane sve vece potrebe za razliCitim neorganskim materijalima, pre svega metalima i
nemetalima, dovode do potencijalne opasnosti da upotrebljene tehnologije za eksploataciju i pripremu
mineralnih sirovina izmaknu kontroli i dovedu do naru$avanja ekoloske ravnoteze u prirodi. Ogromne mase
rudnog materijala se vade i preraduju, ali se samo mali deo tog materijala iskoris¢ava. Sve ostalo se
nagomilava u vidu otpada (jalovine, pepela, $ljake i dr.) i predstavlja izvor zagadenja Zivotne sredine.

Sekundarni produkti nastali u eksploataciji i preradi mineralnih sirovina uglavnom se deponuju na okolna
zemljista. Deponovani otpadni materijali sadrze toksi¢ne materije, jone teskih metala poreklom iz same
sirovine i zaostale toksi¢ne flotacijske reagense koji zagaduju vodu, vazduh i zemljista. Svi ovi zagadivaci
negativno uti¢u na fizicko-hemijske i bioloske osobine zemljista. Oni se vezuju za Cestice zemljista ili se
nalazi u lako rastvorljivom obliku, pa tako postaju dostupni prisutnoj vegetaciji indirektno ulaze¢i u lanac
ljudske ishrane i time dovode do smanjenja sadas$njeg a i buduceg potencijala zemljista kao najvaznijeg i
nenadoknadivog sredstva biljne proizvodnje.

U cilju remedijacije zemljista ostecenih teskim metala u novije vreme se sve vise koristi fitoremedijacija -
nova tehnologija u kojoj se upotrebljavaju biljke za pre€is¢avanje zagadenih zemljista. Fundamentalna i
primenjena istrazivanja su nedvosmisleno pokazala da pojedine biljne vrste poseduju genetski potencijal za
uklanjanje, rastvaranje, pokretanje ili blokiranje Sirokog spektra zagadivaca, odnosno Stetnih elemenata.

Fitoremedijacija tek treba da postane komercijalna tehnologija. Napredak na tom polju ogranicen je
nedovoljnim poznavanjem osnovnih biljnih korektivnih mehanizama. Pored toga, uticaj poljoprivredne
prakse na ove mehanizme je slabo razumljiv. Ostala ograni¢enja ogledaju se u bioloskoj prirodi ovog novog
pristupa. Potencijal za fitoremedijaciju zavisi od interakcije izmedu zemljista, Stetnih materija,
mikroorganizama i biljaka. Ova kompleksna interakcija, pod uticajem brojnih faktora kao §to su klimatski
uslovi, svojstva zemljista, hidrogeoloska svojstva, suprotstavlja se generalizaciji u korist specificne
fotoremedijacione prakse.

Istrazivanja koja se sprovode u ovoj oblasti doprinece boljem razumevanju osnovnih biljnih mehanizama
i efektata poljoprivredne prakse na biljka/zemljiSte/Stetne materije interakciju i omoguéice prakti¢arima da
optimiziraju fitoremedijaciju prilagodavanjem procesa u odnosu na specifi¢ne uslove.

2. FITOREMEDIJACIJA

Jedan od nacina za uklanjanje teskih metala iz zemljista na kome se danas dosta radi je bioloska rekultivacija
— gajenje biljaka na takvim zemljistima.

Posebna paznja se posvecuje pronalazenju biljnih vrsta koje bi akumulirale odredene teSke metale i na taj
nacin ih iznosile iz zemljista. Biomasa ovih biljaka se ne koristi za ishranu, ve¢ se susi, spaljuje i deponuje na
za to odredenim mestima.

Uklanjanje te$kih metala iz zemljista moze se vrsiti i pomo¢u mikroorganizama, koji vrSe njihovu
mobilizaciju iz minerala (na primer iz sulfida: FeS, = Fe*" + SO,”), nakon ega je moguée njihovo lakse
otklanjanje iz zone korenovog sistema ispiranjem.

Smanjenje S$tetnog dejstva teSkih metala za biljke (fitotoksi¢nosti) vrSi se adekvatnim procesima
imobilizacije rastvorljivih oblika odgovaraju¢im meliorativnim merama u bioloskoj rekultivaciji
(neutralizacija, humizacija i sl.). Ovim na¢inom osim smanjenja ve¢e akumulacije teskih metala u biljkama
ne postize se i stalna dekontaminacija, ve¢ samo “blokada”.

U dana$njim uslovima, u mnogim ekosistemima, koji su pod uticajem coveka degradirani, brojni
mikroorganizmi, a pre svega bakterije, dobijaju i svoju novu ekolosku ulogu. Naime, odredene heterotrofne
bakterije imaju sposobnost da razlazu razli¢ite sintetiCke materije, pesticide, mineralna dubriva i druge Stetne
materije koje dospevaju u zemljiste (Stevanovi¢ i Jankovi¢, 2001). Ovde se radi o biotehnologiji poznatoj
pod nazivom bioremedijacija. Eszényiova et al. (2000) definise bioremedijaciju i kao menadzment Zivotne
sredine, koji se sprovodi s ciljem da se podstakne razlaganje organskog zagadenja pomocu mikroorganizama.
Iako se ona §iroko koristi u svetu za saniranje organskog zagadenja u Zivotnoj sredini, ona nije reSenje za sva
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zagadenja. Kao i ostale tehnologije, i ona je ograni¢ena vrstom zagadenja koje moze da sanira, uslovima u
zivotnoj sredini i viemenom potrebnim za njeno odvijanje.

Bioremedijacija je izuzetno korisna kod tretiranja zagadenja poreklom od ugljovodonika nafte, dok je
prakti¢cno nemoc¢na u slu¢ajevima zagadenja teSkim metalima. Prisustvo teSkih metala i soli predstavlja
ogranicavajuci faktor, jer u takvim uslovima dolazi do inhibicije rasta mikroorganizama i onemogucavanja ili
znacajnog usporavanja bioremedijacije (Reis, 1996). Bioremedijacija ne moze da kataliSe razgradnju teskih
metala, ali moze da ih transformiSe tako da promeni njihovu pokretljivost ili da ih koncentruje na takav
nacin, da mogu lako da se izdvoje iz zagadene sredine (Atlas, 2002). Veliki je broj radova u literaturi koji
govori o tome da neke vise biljke imaju prirodni potencijal da iz zemljista i vode uklone toksi¢ne teske
metale. Ovo njihovo prirodno svojstvo osnova je za biotehnologiju poznatu kao fitoremedijacija.

Dakle, druga biotehnologija je primena biljaka, koje ekstrahuju teS$ke metale iz zemljiSta, stimuli$u
degradaciju organskih zagaduju¢ih materija ili ih stabilizuju (EPA/600/R-99/107, cit: Reichenauer, 2002).
Sve je viSe dokaza koji nedvosmisleno ukazuju na veliki prirodni potencijal odnosno snagu koju biljke
poseduju za uklanjanje razli¢itih vrsta zagadujucih materija iz prirode.

Termin "fitoremedijacija" je kombinacija dve reci: fito (grcki), Sto znaci biljka i latinski remedium, Sto
znaci da se ispravi ili ukloni zlo. Zelene biljake imaju ogromnu mogucnost da vrie detoksikaciju zagadujucih
materija iz zivotne sredine razli¢itim mehanizmima.

Fitoremedijacija je relativno nova tehnologija sa istrazivanjima sprovedenim uglavnom tokom poslednje
dve decenije (1990 pa nadalje). To je tehnologija koja se jo§ uvek razvija, mada su brojni podaci i rezultati
ve¢ prisutni u literaturi. Ona se moze uspe$no kombinovati sa ostalim biotehnologijama, a naro¢ito kada su u
pitanju zagadeni lokaliteti sa slozenom problematikom.

Americka agencija za zastitu Zivotne sredine EPA (Pilipovi¢ i sar., 2002) definisala je fitoremedijaciju
kao tehnologiju koja koristi biljke i njihove rizosferiéne mikroorganizme da ukloni, degradira ili zadrzi $tetne
hemijske materije koje se nalaze u zemljistu, podzemnim i povr§inskim vodama i atmosferi.

Intenzivna istrazivanja zapoceta su u poslednjoj dekadi proslog veka u Sjedinjenim Drzavama (Pilipovi€ i
sar., 2002), mada je jo§ davne 1885. godine Baumann (Lasat, 2002) identifikovao neke biljne vrste koje su
bile sposobne da akumuliraju u svojim tkivima neuobicajno velike koli¢ine cinka. Nakon toga, isti autor
navodi, Byers je 1935. godine saopstio sli¢nu pojavu, ali ovog puta vezanu za metal selen i to kod Astragalus
spp., da bi jednu deceniju kasnije, ta¢nije 1948, Minguzzi i Vergnano, identifikovali biljne vrste koje su bile
sposobne da akumuliraju ¢ak do 1% nikla u svojim izdancima. Ovo su naravno bili poceci istrazivanja biljaka
koje imaju sposobnost hiperakumulacije pojedinih te3kih metala u svojim tkivima.

Iako su brojna istrazivanja ve¢ izvrSena ili su u toku jo§ puno truda i napretka treba uloziti da bi se
prirodni potencijal biljaka iskoristio i u komercijalne svrhe (Reichenauer, 2002). Isti autor smatra da je
napredak u smislu komercijalizacije ove biotehnologije usporen nedovoljnim poznavanjem sloZzenog odnosa
koji postoji izmedu rizosfere i mehanizama koji su zasnovani na sposobnosti biljaka da usvajaju i
translociraju metale iz zagadene sredine.

2.1 Mehanizami fitoremedijacije i vrste fitoremedijacionih tehnika

Koncept fitoremedijacije (kao fitoekstrakcije) je predlozio Chaney (1983). Ideja je bila dobro prihvacéena, jer
je pogodna za primenu na velikim poljskim povrSinama, gde druge remedijacione metode nisu isplative ili
izvodljive (Garbisu and Alkorta, 2003). Fitoremedijacija ima niske pocetne i troskove odrzavanja u odnosu
na druge opcije remedijacije (Van Aken, 2009). Sto se ti¢e troskova, fitoremedijacija moze da kosta do 5 %
manje od drugaih alternativnih metoda ¢iS¢enja zemljista (Prasad, 2003). Uspostavljanje vegetacije na
zagadenim zemljistima takode sprecava eroziju zemljista (Chaudhry et al., 1998).

Sa ekonomske tacke gledista, korist od fitoremedijacije zagadenog zemljista moze biti trostruka
(Vangronsveld et al., 2009):
(1) smanjivanje rizika (fihostabilizacija)
(2) metali koji se izdvajaju fitoekstrakcijom imaju svoju trziSnu vrednost, kao §to su Ni, Tl i Au
(3) trajno upravljanje zemljistem gde fitoekstrakcija postepeno poboljSava kvalitet zemljista za kasnije
gajenje useva sa povecanjem trzi$ne vrednosti

Osim toga, brz rast i visoki prinos biomase kod biljaka kao §to su vrba, topola i sl. moze da se iskoristi i
za proizvodnju energije putem fitoremecijacije (Abhilash et al., 2012).
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Fitoremedijacija takode uziva popularnost u javnosti kao"zelena", d&ista alternativa hemijskim
tehnologijama (Pilon-Smits, 2005). Na osnovu nacina delovanja biljaka na polutante danasnja nauka izdvaja
nekoliko razli¢itih sistema fitoremedijacije zemljista i voda, koji se prema Pilipovi¢ i sar. (2002) mogu
klasifikovati na sledeci nacin:

2.2 Fitoakumulacija (Fitoekstrakcija)

Fitoekstrakcija (takode poznata kao fitoakumulacija, fitoadsorpcija ili fitosekvestracija) je upotreba visih
biljaka s ciljem da se pomoc¢u njih uklone zagaduju¢e materije, primarno teski metali, iz zemljista (Lasat,
2002). U ovom pristupu koriste se biljke koje su sposobne da usvajaju kontaminantne putem korenovog
sistema i translociraju i/ili akumuliraju ih do nadzemnih delova - stabla i listova (Sekara et al., 2005; Yoon et
al., 2006; Rafati et al., 2011). Po dostizanju odredenog stepena rasta i razvoja vrsi se Zetva biomase iznad
povrsine zemlje i na taj nadin se deo ukupne koli¢ine teskih metala koji se nalazi u zemljitu, uklanja.
Translokacija metala u nadzemni deo biljke je klju¢ni biohemijski proces i pozeljna je u situacijama kada nije
moguce odstraniti koren biljka (Zacchini et al., 2009; Tangahu et al., 2011) .

Utvrdeno je da biljke poseduju prirodni potencijal da uklone teske metale iz zemljista, kao $to su: Cu, Co,
Fe, Mo, Mn, Ni, Zn, koji su u malim koli¢inama biljkama neophodni za nesmetan rast i razvoj, ali Cd i Pb,
koje pojedine vrste biljaka takode akumuliraju, nemaju poznatu fizioloSku aktivnost u biljnom organizmu.
Razlicite biljne vrste mogu da usvajaju i koncentruju razlicite teSke metale pa cak i radioaktivne elemente i
olovo. Demonstracioni projekti izvedeni su na vise lokacija, kao 3to je Cernobilj u Rusiji, koji je bio tesko
zagaden radioaktivnim elementima nakon havarije nuklearnog reaktora. Tako npr. utvrdeno je da zemljista
kontaminirana uranijumom mogu da se tretiraju limunskom kiselinom Sto za 100 puta povecava mogucénost
usvajanja i koncentracije ovog radioaktivnog elemanta od strane korenovih sistema biljaka, jer ova kiselina
povecava rastvorljivost uranijuma u vodi i njegovo usvajanje.

Skoro je uvrdeno da amonijumovi joni povecavaju sposobnost usvajanja cezijuma iz zemljista od strane
biljka tako da vrsta Amaranthus retroflexus ¢ak do 40 puta vise usvaja ovaj radioaktivni element iz
kontaminiranog zemlji$ta od ostalih biljaka. Tokom jedne vegetacione sezone (tj. 3 meseca) uklonjeno je oko
3 % od ukupne koli¢ine cezijuma iz zemljiSta, $to znadi da bi celokupna koli¢ina ovog radioaktivnog
elementa bila uklonjena za oko 15 godina.

Biljke su razvile mehanizme koji ih §tite od potencijalnog stresa jer su teSki metali za biljke toksi¢ni.
Tolerancija prema sredini u kojoj imamo prisustvo poveéanih koli¢ina teSkih metala, prema Baker-u (1981)
nastaje kao posledica dva mehanizma: ne usvajanja metala i detoksifikacije metala. Biljke koje poseduju prvi
mehanizam ne usvajaju metale iz podloge, spre¢avajuci time njihovo prenoSenje iz korena do izdanaka. Za
razliku od njih druga grupa biljaka apsorbuje teske metale, ali ih u svojim ¢elijama vezuje za molekule niske
molekularne mase, ili kataliSu redoks reakcije kojima menjaju hemizam metalnih jona.

Iako mehanizam geneticke kontrole procesa hiperakumulacije teskih metala u biljnom tkivu jo§ uvek nije
dobro shvacen, genetska istrazivanja pokazala su da su za tolerantost biljaka prema teskim metalima
odovorni neki major geni na njihovim genskim mapama (Macnair, 1993).

Smatra se da najveci broj vrsta biljaka poseduje pod prirodnim uslovima mikorize. Simbioza sa gljivama
ima potencijal da poveca absorpcionu povrsinu korena i stimuli§e usvajanje hranljivih materija, pa izmedu
ostalog i teskih metala (Khan et al., 2000), ali i da uti¢e na premestanje teSkih metala u okviru biljke.
lako neke biljke poseduju geneticki potencijal za uklanjanje teskih metala iz zemljiSta, one pokazuju i neke
negativne osobine s aspekta biotehnologije. Na primer, veéina biljaka koje su hiperakumulatori su sitne i
sporo rastuce vrste. Zbog toga je potrebno usmeriti se na geneticki inZzenjering kako bi se vestackim putem
ove osobine korigovale. Brown et al. (1995a) predlazu tranfer gena odgovornih za fenotip hiperakumulacije
iz vrsta koje su niske i sporo rastuée u one koje imaju visoku produkciju biomase ali nisku sposobnost
hiperakumuliranja teskih metala. Pilipovi¢ i sar. (2002) navode da rod Populus ima potencijal da ekstrahuje
velike koli¢ine arsena (As) i kadmijuma (Cd).

2.3 Fitostabilizacija
Fitostabilizacija ili fitoimobilizacija je upotreba odredenih biljaka za stabilizaciju zagadiva¢a u zemljistima

(Singh, 2012). Ova tehnika se koristi za smanjenje mobilnosti i biodostupnost zagadujucih materija u Zivotnu
sredinu, ¢ime se sprec¢ava njihovu migracija u podzemne vode ili njihov unos u lanac ishrane (Erakhrumen,
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2007). Fitostabilizacija je proces (fenomen) proizvodnje (sintetisanja) hemijskih jedinjenja od strane biljaka
kako bi se imobilisale zagadujuée materije koje se nalaze u prostoru izmedu povrSine korena i samog
zemljista. Fitostabilizacijom se takode sprefava migracija polutanata eolskom, vodenom erozijom ili
spiranjem ili dispergovanjem u zemljiStu (Barceld and Poschenrieder, 2003; Ghosh and Singh, 2005; Yoon et
al., 2006; Wuana and Okieimen, 2011). Fitostabilizacija se odvija kroz korenovu zonu mikrobioloskim ili
hemijskim mehanizmima same zone korena pri ¢emu dolazi do promene hemizma zemljista i/ili zagadujuce
materije, kao §to je promena pH vrednosti zemljista kao posledice izdvajanja eksudata korenovog sistema ili
usled nastajanja ugljen dioksida. Metali razli¢itih valensi razlikuju se u toksi¢nosti. Biljke luce specijalne
redok enzime, pomocu kojih pretvaraju Stetne metalae u relativno manje toksi¢e oblike i smanjuju moguci
stres i oStecenja teskim metalima. Na primer, pretvaranje Cr (VI) u Cr (III) je dosta proucavano, $to dovodi
so manje pokretljivosti i manje toksi¢nosti ovog elementa (Wu et al., 2010).

Fitostabilizacija ograni¢ava akumulaciju teSkih metala i smanjuje njihovo dospevanje u podzeme vode.
Medutim, fitostabilizacija nije trajno reSenje jer teski metali ostaju u zemljistu, samo im je kretanje
ograni¢eno. Zapravo, to je strategija upravljanja i stabilizacije (dezaktivacija) potencijalno toksi¢nih
zagadivaca (Vangronsveld et al., 2009).

Fitostabilizacija se odvija kroz korenovu zonu mikrobioloskim ili hemijskim mehanizmima same zone
korena pri ¢emu dolazi do promene hemizma zemljista i/ili zagadujuc¢e materije, kao §to je promena pH
vrednosti zemljista kao posledice izdvajanja eksudata korenovog sistema ili usled nastajanja ugljen dioksida.
Fitostabilizacija moze da dovede do promene rastvorljivosti metala ili organskih jedinjenja. Moze do¢i i do
fitolignifikacije, odnosno oblika fitostabilizacije kada se organska jedinjenja ugraduju u lignin biljaka.
Fitostabilizacija se s uspehom moze primenjivati za prec¢i§¢avanje zemljista, sedimenata i muljeva koji sadrze
zagadujuée materije u zoni korenovog sistema, ali i dublje. U tom aspektu narocito su izu¢avane topole jer
one poseduju koren dubine od 1,5 do 3 metra. Prednosti ovog sisteme su velike, jer nije potrebno uklanjanje
zemljiSta odnosno njegovo prenosenje na neku drugu lokaciju, ¢ime se postize veca ekonomi¢nost. Obnova
vegetacije je takode veoma znacajna jer ona pojacava odrzavanje ekosistema i njegovu stabilnost. Odlaganje
opasnih zagaduju¢ih materija ili biomase koja je ekstrahovala isto nije potrebno.

Dakle, fitostabilizacijom se postize vezivanje zagadujuéih materija za delove vegetacije prisutne na nekoj
lokaciji koja je zagadena i to je i osnovni nedostatak ove vrste biotehnologije, jer sama zagadujuca materija
ostaje na terenu, vegetacija se mora odrzavati meliorativnim merama kao i dubrenjem u jednom duzem
vremenskom periodu, koji je ipak vremenski ograni¢en. Opasnost takode postoji i zbog toga $to moze da
dode do povecavanja rastvorljivosti teskih metala i njihovog naknadnog ispiranja u dublje slojeve van
domasaja korenovih sistema, zbog Cega se mora vrsiti stalna kontrola korenove zone, korenskih izlu¢evina,
zagadujucih materija i zemljista.

2.4 Rizosferna biodegradacija (stimulacija mikroorganizama)

Rizosferna degradacija se odnosi na razgradnji organskih materija u zemljistu putem mikroorganizama u
rizosferi (Mukhopadhyay and Maiti, 2010). Ona se odvija u zemlji§tu koje je u neposrednoj okolini
korenovih sistema biljaka. To je mikrobiolosko razlaganje organskih zagaduju¢ih materija koje je
potpomognuto korenovim sistemima viSih biljaka, jer sami korenovi sistemi luce i obezbeduju enzime i
organske supstance (polisaharidi, aminokiseline, organske i masne kiseline, faktori rasta), koje stimuli$u rast
i razmnozavanje mikroorganizama i omogucéavaju im da svojom aktivnos$¢u razgrade zagadujuce materije.

S druge strane korenov sistem poveceva aktivnu povrSinu za odvijanje degradacije zagaduju¢ih materija, on
zatim poboljSava aeraciju zemljiSta, sadrzaj vlage u zemljiStu i uopsteno doprinosi stvaranju optimalnijih
usplova za dejstvo mikroorganizama Kuiper et al., 2004; Yadav et al., 2010).

Prednosti ove metode su in situ uslovi razgradnje zagadujucih organskih jedinjenja, $to doprinosi znatnoj
ustedi materijalnih sredstava pri sanaciji zagadenja, zatim smanjena je moguc¢nost premestanja zagadenja iz
zemljista u biljku i dalje u lanac ishrane, ili iz biljke u atmosferu. Nedostatak ove metode je u tome §to je za
odvijanje ovog procesa potrebno dosta vremena, §to moZe biti izrazito nepovoljno kada zagadeno zemljiste
ima lo$e vodno-vazdusne, ili mehanicke osobine, koje dodatno usporavaju razvoj mikroorganizama i njihovo
dejstvo kao i razvoj samih korenovih sistema biljaka.

Ova vrsta fitoremedijacije je naroCito uspe$na za razgradnju organskih jedinjenja poreklom iz nafte i
derivata, zatim za jedinjenja BTEX kompleksa (benzen, toluen, etil-benzen i ksilen), pesticide, itd.
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2.5 Fitodegradacija (Fitotransformacija)

Fitodegradacija ili fitotransformacija podrazumeva degradaciju zagaduju¢ih materija putem metabolickih
procesa samih biljaka, pri ¢emu se to razlaganje odnosno degradacija moZe odvijati unutar samih biljaka, u
okolini biljke pod dejstvom njenih enzima (dehalogenaze, oksigenaze) ili izlu¢ivanjem enzima biljaka u samo
zemljiste (EPA, 2000), i ne zavisi od mikroorganizama u rizosferi (Vishnoi and Srivastava, 2008). Dakle,
osnovni mehanizmi u ovoj fitoremedijaciji su usvajanje i metabolizam zagadujucih materija.

Osobine molekula zagadujuc¢ih jedinjenja kao $to su rastvorljivost, hidrofobnost i polarnost umnogome
odreduju stepen uspes$nosti ove biotehnologije. Umereno hidrofobna organska jedinjenja najceSce bivaju
usvojena, dok jako hidrofobna ostaju vezana za povrSinu korena, ponekad razlozena u njemu, ali retko dalje
translocirana (Schnoor, et al.1995). Sto se polarnosti ti¢e prema Bell-u (1992) nepolarni molekuli
molekularne mase ispod 500 bi¢e vezani za povr$inu korena, dok ¢e polarni molekuli biti usvojeni i
translocirani.

Fitodegradacija je ograni¢ena na uklanjanje organskih zagadivata samo zato $to su teSki metali
nerazgradivi. Nedavno, nauc¢nici su pokazali svoje interesovanje za proucavanje fitodegradacije razlicitih
organskih zagadivaca, ukljucujuéi sinteticke herbicide i insekticide. Neke studije su pokazale da se mogu
koristiti i genetski modifikovane biljke (npr. transgene topole) za ovu svrhu (Doty et al., 2007). Pilipovi¢ i
sar. (2002) takode smatraju da se topole mogu uspesno koristiti za fitodegradaciju trihloretana, atrazina,
TNT-a i vestackih dubriva kojima su zagadene podzemne vode.

Metoda fitodegradacije korisna je pri tretiranju zagadenog plitkog zemljista, zatim podzemnih i
povrsinskih voda i to u Sirokom opsegu klimatskih prilika. Prednosti ove metode se ogledaju u tome $to se
fitodegradacija moze primeniti kod onih zemljista koja nemaju vijabilnu i aktivnu mikrofloru, koja bi svojom
aktivnoscu takode mogla doprineti razlaganju zagadujuéih materija. Nedostatak je mogucnost obrazovanja
toksi¢nih metabolita i meduproizvoda metabolizma o ¢emu se mora striktno voditi racuna prilikom
opredeljivanja i implementacije ove metode u praksi.

2.6 Fitovolatizacija

Fitovolatizacija je uzimanje polutanata iz zemljista od strane biljaka, njihova konverzija u nestabilnu formu i
kasnije pustanje u atmosferu. Ova tehnika se moZze koristiti kod organskih zagadivaca i nekih teskih metala
kao $to su Hg i Se. Medutim, njena upotreba je ograni¢ena ¢injenicom da se ne ukloanja zagadivac, ve¢ se
samo prenosi iz jednog segmenta (zemljiste) u drugi (atmosfera), odakle se moze ponovo vratiti u zemljiste i
vode. Fitovolatizacija je najkontroverznija od svih fitoremedijacionih tehnologija (Padmavathiamma and Li,
2007).

Fitovolatilizacija je, dakle, proces usvajanja, transporta i oslobadanja zagaduju¢ih materija, putem
mehanizma transpiracije kod visih biljaka uz otpustanje zagaduju¢ih materija u istom ili modifikovanom
obliku u atmosferu (EPA, 2000). Emisija putem transpiracije manje toksi¢nih ili netoksi¢nih jedinjenja je
zavr$na faza ove fitoremedijacije. PoCetna faza je usvajanje iz zagadenog medijuma toksi¢ne ili opasne
materije, zatim njena translokacija do mesta metabolicke promene i sama promena putem metabolitickih
mehanizama u ¢elijama tkiva biljnog orgnizma.

Fitovolatilizacija se moze uspe$no primenjivati za tretiranje podzemnih voda, zemljista, sedimenata i
muljeva. Da bi se ona mogla s uspehom odigravati potrebno je da budu ispunjeni neki uslovi. Kada je u
pitanju zagadeno zemljiste onda je neophodno da ima dobre vodne osobine da bi se zagadujuca materija
mogla usvojiti. Posto se kod ove metode radi o procesu transpiracije svi oni ¢inioci koji utiu na odvijanje
transpiracije kod biljaka mogu pozitivno ili negativno uticati i na fitovolatilizaciju. Naime, klimatski uslovi,
temperatura, padavine, insolacija, vazdus$ni pritisak i vetar znatno mogu uticati na efikasnost i koli¢inu
transpirisane zagadujuce materije.

Ukoliko dode do transformacije zagadujuce materije u manje Stetna jedinjenja postoji mogucénost da
nakon transpiracije dode do dalje transformacije pod uticajem sunceve energije u procesu fotodegradacije.
Problem kod fitovolatilizacije moze da predstavlja emisija u atmosferu $tetnih jedinjenja koja mogu da imaju
kancerogeno dejstvo, kao $to je vinil hlorid, koji se u nekim slucajevima dobija metabolizmom trihloretena.
Drugi nedostatak predstavlja mogucnost akumulacije $tetnih metabolita i medu-proizvoda u biljnim tkivima i
plodovima ¢ime ona mogu da udu u lanac ishrane.
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Procenjeno je (US AEC) da cena fitoremedijacije 1 akra zemljista zagadenog olovom, i to do dubine od
50 cm iznosi od 60.000 do 100.000 $, dok ostale mehanicke metode uklanjanja olova sa tog zemljista koStaju
0d 400.000 do 1,700.000 $.

3. PREDNOSTI I NEDOSTACI FITOREMEDIJACIJE

Kao $to je ranije pomenuto, fitoremedijacija je relativno nova oblast istraZivanja i primene. Trenutno vecina
istrazivanja je ograni¢ena na laboratorijska ispitivanja i staklenike, dok je vrlo malo istrazivanja sprovedeno i
testirana efikasnost fitoremedijacije na otvorenom polju. Rezultati u realnim uslovima u polju mogu biti
razli¢iti od onih dobijenih u laboratorijskim uslovima i staklenicima (Ji et al., 2011) zato §to je otvoreno polje
realni svet gde razli¢iti faktori istovremeno deluju i imaju svoju ulogu. Faktori koji mogu da uticu na
fitoremedijaciju na otvorenom polju ukljucuju varijacije u temperaturi, hranljivim elementima, atmosferskim
padavinama i vlagi, biljnim bolestima, nejednakoj raspodeli zagadivaca, tipu zemljista, pH zemljista,
strukturi zemljista (Vangronsveld et al., 2009). Efikasnost fitoremedijacije razli¢itih biljaka za ciljane teske
metale mora biti testirana u poljskim uslovima u cilju realizacije izvodljivosti ove tehnologije za
komercijalizaciju.

Nakon identifikacije poZeljnih osobina u prirodnim hiperakumulatorima, te osobine se mogu izdvojiti
konvencionalnim tehnikama oplemenjivanja ili koris¢enjem novih metoda hibridizacije kao §to je fuzija
protoplasta ili genska manipulacijom kod transgenih biljaka (Pollard et al., 2002). U toku je istrazivanje da se
identifikuje genski kod za hiperakumulaciju odredenih teskih metala u buljkama. Identifikacija i uspe$na
transformacija takvih gena u odgovarajuée biljke omogucava da se dobiju tzv. ‘‘superbug’’ biljke za
fitoremedijaciju. Transgene (modifikovane) biljke mogu biti tako razvijene da luce selektivne metalne
ligande u rizosferu, kojima bi omogucili vecu rastvorljivost elemenata koji su vazni za fitoremedijaciju
(Thakur, 2006). Na taj nacin razli¢ite pozeljne osobine mogu da se kombinuju u jednoj biljci, koja ¢e najbolje
sluziti svrsi. Medutim, genske transformacije moraju da se proucavaju vrlo pazljivo i odgovorno, kako bi se
izbegli neZeljeni $tetni efekti na biosferu u sadasnjosti i u buduénosti. Dobro razumevanje hemijskih osobina
i ponaSanja metala u biljnim tkivima pomo¢i ¢e istrazivac¢ima da precizno defini$u proces fitoremedijacije
(Saraswat and Rai, 2011).

Jedna od najvecih prednosti fitoremedijacije, kao i nekih drugih biotehnologija, kao §to je na primer
bioremedijacija, je ta Sto ona spada u jednu od jeftinijih biotehnologija koja je uz to i prirodna,
«environmental friendly» (Lasat, 2002), odnosno njenom primenom ne opterecuje se dodatno zivotna sredina
jer se kao €inioci preciS¢avanja koriste iskljucivo prirodni objekti tj. one vrste koje i inae mogu da rastu ili
rastu na datom zagadenom podrucju.

Pilipovi¢ i sar. (2002) navode kao prednost to da se obezbedivanje energije za ovu biotehnologiju odvija na
potpuno prirodan nacin jer biljke same koriste energiju sunca u onoj meri u kojoj im je neophodna kako za
rast, razvoj i obavljanje svih fizioloskih procesa, tako i za mehanizme fitoremedijacije.

Zatim, ovom biotehnologijom postizu se i neke propratne pojave koje nisu od malog znacaja za o¢uvanje
zivotne sredine, a Ciji znacaj se menja u zavisnosti od toga koja se biljna vrsta ili vrste primenjuje u
fitoremedijaciji. Sadnjom nekih drvenastih vrsta stvaraju se i zastitni pojasevi koji mogu efikasno da smanje
buku u regionu i da predstavljaju zastitu od vetra, da smanje emisiju ugljen dioksida u atmosferu, da stvore
nova stani$ta za razvoj faune ili da predstavljaju izvor biomase za se€u stabla na kraju tretmana ukoliko ih je
potrebno ukloniti sa date lokacije.

Prema Ernst-u (1996), uspesnost fitoremedijacije zavisi od:

e stepena zagadenja zemljista,
e dostupnosti metala za usvajanje korenovima biljaka (biodostupnost), i
e sposobnosti biljaka da absorbuju i akumuliraju teske metale u svojim organima

S druge strane postoje ograni¢enja u smislu tipa zagadenja (toksi¢ne materije) koji je prisutan u prirodi
kao i na njegovu koncentraciju, jer ukoliko ta koncentracija prevazilazi kapacitet vrste za tolerantnost prema
toksi¢noj materiji, ona ¢e na nju delovati supresivno pa mozda i letalno. Ovo se posebno odnosi na zagadenja
poreklom od pesticida (Anderson, 2002).

Odabir vrste koja ¢e se primeniti u fitoremedijaciji je kritic¢an korak koji odreduje uspe$nost
fitoremedijacije (Anderson, 2002). Zato je poznavanje vrsta, njihove celokupne ekologije, kao i fiziologije i
osobina njihovih tkiva i organa, odnosno anatomije i morfologije od vitalnog znacaja.
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Iako je fitoremedijacija obecavajuci pristup za remedijaciju zemljista kontaminiranih teSkim metalima, ona
takode ima i izvesna ograni¢enja (Clemens, 2001; Tong et al., 2004; LeDuc and Terry, 2005; Karami and
Shamsuddin, 2010; Mukhopadhyay and Maiti, 2010; Naees et al., 2011; Ramamurthy and Memarian, 2012).
Neka od tih ogranicenja su:

* Dug vremenski period za ¢is¢enje zemljiSta

*Efikasnost fitoremedijacije kod veéine hiperakumulatora metala je obi¢no ograni¢ena njihovim sporim
rastom I malom biomasom

*Potesko¢e u mobilizaciji necvrsto vezanih jona metala za Cestice zemljista, odnosno ograni¢ena
bioraspolozivost zagadivata u zemljistu. Primenjiva je samo na podru¢jima sa niskim do umerenim
koncentracijama metala, jer je rast biljaka oteZan na veoma zagadenim zemljistima

*Postoji rizik od kontaminacije hrane u slu¢aju loSeg upravljanja i nedostatka odgovarajuce odgovornosti i
brige

U sazetoj formi Pilipovi¢ i sar. (2002) isti¢u sledece nedostatke i ograni¢enja fitoremedijacije:

*Primena je ogranicena na pli¢a zemljista

*Primena je ogranicena kod pojedinih vrsta vodotokova

*Za svaku biljnu vrstu postoje odredene vrednosti ekoloSkih faktora pa tako i u pogledu tolerancije biljaka
prema toksi¢nim materijama,

*Vremenski period za odvijanje uklanjanja zagadenja iz Zivotne sredine je vec¢i nego kod neke druge metode,
na primer mehanickog uklanjanja,

*Fitoremedijacija je efikasna samo na umereno hidrofobna jedinjenja,

*Postoji potencijalna opasnost da dode do ulaska toksina u lanac ishrane uno$enjem biljnih tkiva sa
akumulirnim zagaduju¢im materijama u Zivotinje i njegova dalja distribucija kroz lanac ishrane.

4. ZAKLJUCAK

Pored svih navedenih prednosti i nedostataka dokazano je da je Fitoremedijacija ekonomski isplativa, zelena
tehnologija koja se u Srbiji jo§ uvek nedovoljno koristi. Jedan od veoma vaznih €inioca kada je u pitanju
primenljivost i uspesnost fitoremedijacije jeste i dostupnost zagadujuce materije biljci i njenoj rizosferi. Da bi
se zagadujuca materija s uspehom mogla sanirati ona prvo ne sme biti preduboko s obzirom da je mesto
desavanja vezano za zemljiSte koje okruzuje korenove biljaka tj. rizosferu. Zatim, ona ne sme biti suvise
¢vrsto vezana za Cestice zagadenog zemljista, kao Sto to moze biti sluc¢aj kada imamo veliki udeo frakcije
gline u istom. Glina je poznata po tome da ima veliku mo¢ adsorpcije molekula na svojoj povr$ini. Korenovi
biljaka ¢e najbolje i najlakSe usvajati one molekule, jone i atome koji se nalaze rastvoreni u zemljiSnom
rastvoru. Uprkos brojnim novim izazozovima i nepoznanicama, fitoremedijacija se smatra zelenom,
ekoloskom remedijacionom tehnologijom sa o¢ekivanim visokim potencijalom u buduénosti.

LITERATURA

Abhilash, P.C., Powell, J.R., Singh, H.B., Singh, B.K., 2012. Plant-microbe interactions: novel applications for
exploitation in multipurpose remediation technologies. Trends Biotechnol. 30, 416—420.

Anderson, A.T., 2002. Development of a Phytoremediation Handbook: Considerations for Enhancing Microbial
Degradation in the Rhizosphere, Institute of Environmental and Human Health, Texas Tech University, Texas.

Atlas, R. M. 2002. Applicability of Bioremediation to Eastern European Pollution Problems, Internet.
Barceld, J., Poschenrieder, C., 2003. Phytoremediation: principles and perspectives. Contrib. Sci. 2, 333-344.

Chaudhry, T.M., Hayes, W.J., Khan, A.G., Khoo, C.S., 1998. Phytoremediation-focusing on accumulator plants that
remediate metal-contaminated soils. Aust. J. Ecotoxicol. 4, 37-51

Clemens, S., 2001. Developing tools for phytoremediation: towards a molecular understanding of plant metal tolerance
and accumulation. Int. J. Occup. Med. Environ. Health 14, 235-239.

Doty, S.L., Shang, Q.T., Wilson, A.M., Moore, A.L., Newman, L.A., Strand, S.E., 2007. Enhanced metabolism of
halogenated hydrocarbons in transgenic plants containing mammalian P450 2E1. Proc. Natl. Acad. Sci. USA 97,
6287-6291.

EPA, 2000. Introduction to Phytoremediation. U.S. Environmental Protection Agency, Washington, D.C. 72 p.

198



Erakhrumen, A.A., 2007. Phytoremediation: an environmentally sound technology for pollution prevention, control and
remediation in developing countries. Edu. Res. Rev. 2, 151-156.

Garbisu, C., Alkorta, 1. 2003. Basic concepts on heavy metal soil bioremediation. Eur. J. Miner. Process. Environ. Prot. 3,
58-66.

Ji, P, Sun, T., Song, Y., Ackland, M.L., Liu, Y., 2011. Strategies for enhancing the phytoremediation of cadmium-
contaminated agricultural soils by Solanum nigrum L. Environ. Pollut. 159, 762-768.

Karami, A., Shamsuddin, Z.H., 2010. Phytoremediation of heavy metals with several efficiency enhancer methods. Afr. J.
Biotechnol. 9, 3689-3698.

Khan, A.G., Keuk, C., Chaudhry, T.M., Khoo, C.S. and Hayes, W.J., 2000. Role of plants, mycorrhizae and
phytochelators in heavy metal contaminated land remediation. Chemosphere 41:197-207.

Kuiper, 1., Lagendijk, E.L., Bloemberg, G.V., Lugtenberg, B.J.J., 2004. Rhizoremediation: a beneficial plant-microbe
interaction. Mol. Plant-Microbe Interact. 17, 6-15.

Lasat, M.M., 2002. Phytoextraction of Toxic Metals: A Review of Biological Mechanisms, Journal of Environmental
Quality, 31: 109-120.

LeDuc, D.L., Terry, N. 2005. Phytoremediation of toxic trace elements in soil and water. J. Ind. Microbiol. Biotechnol.
32, 514-520.

Macnair, M.R., 1993. The genetics of metal tolerance in vascula plants. New Phytol. 124:541-559.

Mukhopadhyay, S., Maiti, S.K., 2010. Phytoremediation of metal enriched mine waste: a review. Global J. Environ. Res.
4, 135-150.

Naees, M., Ali, Q., Shahbaz, M., Ali F., 2011. Role of rhizobacteria in phytoremediation of heavy metals: an overview.
Int. Res. J. Plant Sci. 2, 220-232.

Padmavathiamma, P.K., Li, L.Y., 2007. Phytoremediation technology: hyperaccumulation metals in plants. Water Air
Soil Pollut. 184, 105-126.

Pilipovi¢, A., Klasnja, B., Orlovi¢, S., 2002. Uloga topola u fitoremedijaciji zemljista i podzemnih voda, Topola,
169/170: 57-66.
Pilon-Smits, E., 2005. Phytoremediation. Annu. Rev. Plant Biol. 56, 15-39.

Pollard, A.J., Powell, K.D., Harper, F.A., Smith, J.A.C., 2002. The genetic basis of metal hyperaccumulation in plants.
Crit. Rev. Plant Sci. 21, 539-566.

Prasad, M.N.V., 2003. Phytoremediation of metal-polluted ecosystems: hype for commercialization. Russ. J. Plant
Physiol. 50, 686—700.

Ramamurthy, A.S., Memarian, R. 2012. Phytoremediation of mixed soil contaminants. Water Air Soil Pollut. 223, 511—
518.

Reichenauer, T., 2002. Selection of Stress-Resistant clones of Populus nigra and Possible Application, In: van Dam C.
Barbara and S. Bordacs, Proceedings of an International Symposium Europop, Szekszard, Hungary.

Reis, J. 1996. Environmental Control in Petroleum Engineering, Gulf Publishing Company, Houston, Texas, USA.

Saraswat, S., Rai, J.P.N., 2011. Complexation and detoxification of Zn and Cd in metal accumulating plants. Rev.
Environ. Sci. Biotechnol. 10, 327-339.

Schnoor, J.L., Licht, L.A., Mccutcheon, S.C., Wolfe, N.L., Carreira, L.H., 1995. Phytoremediation of organic and
nutrient contaminants. Environ Sci Technol, 29, 318A-323A.

Sekara, A., Poniedzialeek, M., Ciura, J., Jedrszczyk, E., 2005. Cadmium and lead accumulation and distribution in the
organs of nine crops: implications for phytoremediation. Pol. J. Environ. Stud. 14, 509-516.

Singh, S., 2012. Phytoremediation: a sustainable alternative for environmental challenges. Int. J. Gr. Herb. Chem. 1, 133—
139.

Stevanovi¢, B., Jankovi¢, M.M., 2001. Ekologija biljaka sa osnovama fizioloSke ekologije biljaka. - NNK, Beograd.
Thakur, 1.S., 2006. Environmental Biotechnology. I. K. International, New Delhi.

Tong, Y.P., Kneer, R., Zhu, Y.G., 2004. Vacuolar compartmentalization: a secondgeneration approach to engineering
plants for phytoremediation. Trends Plant Sci. 9, 7-9.

Van Aken B., 2009. Transgenic plants for enhanced phytoremediation of toxic explosives. Curr. Opin. Biotechnol. 20,
231-236.

Vangronsveld, J., Herzig, R., Weyens, N., Boulet, J., Adriaensen, K., Ruttens, A., Thewys, T., Vassilev, A., Meers .E.,
Nehnevajova, E., Van der Lelie, D., Mench, M., 2009. Phytoremediation of contaminated soils and groundwater:
lessons from the field. Environ. Sci. Pollut. Res. 16, 765-794.

Vishnoi, S.R., Srivastava, P.N., 2008. Phytoremediation-green for environmental clean. In: The 12th World Lake
Conference, pp. 1016-1021.

199



Wu, G., Kang, H., Zhang, X., Shao, H., Chu, L., Ruan, C., 2010. A critical review on the bio-removal of hazardous heavy
metals from contaminated soils: issues, progress, eco-environmental concerns and opportunities. J. Hazard. Mater.
174, 1-8.

Yadav, R., Arora, P., Kumar, S., Chaudhury, A., 2010. Perspectives for genetic engineering of poplars for enhanced
phytoremediation abilities. Ecotoxicology 19, 1574-1588.

Yoon, J., Cao, X., Zhou, Q., Ma, L.Q., 2006. Accumulation of Pb, Cu, and Zn in native plants growing on a contaminated
Florida site. Sci. Total Environ. 368, 456—464.

Zacchini, M., Pietrini, F., Mugnozza, G.S., lori, V., Pietrosanti, L., Massacci, A., 2009. Metal tolerance, accumulation
and translocation in poplar and willow clones treated with cadmium in hydroponics. Water Air Soil Pollut. 197, 23—
34,

200



5™ International Symposium on Natural Resources Management

nternatio
ymposiu
atural
esources

anagement

VINERALS - FOREST

23" May, 2015, Faculty of management Zajecar, Republic of Serbia

www.fmz.edu.rs

KRITERIJUMI ZA 1ZBOR PROJEKTA EKSPLOATACIJE
MINERALNIH RESURSA

SELECTION CRITERIA FOR THE MINERAL RESOURCES
EXPLOITATION PROJECT

Gabrijela Popovi¢'

Fakultet za menadzment Zaje¢ar, Park suma Kraljevica bb, 19000 Zajecar, gabrijela.popovic@jfmz.edu.rs

REZIME

Projekti eksploatacije mineralnih resursa spadaju u investicione projekte koji imaju odredene specifi¢nosti, a neke od njih
su: polozaj rudnog lezista, ograni¢enost rudnih rezervi, sadrzaj metala u rudi i sl. Zbog toga je veoma vazno ukljuciti sve
relevantne uticajne faktore u proces ocene projekata ove vrste. Ukoliko se na raspolaganju nade veéi broj projekata
eksploatacije mineralnih resursa uobiCajena je praksa da se izabere onaj ¢iji su ekonomski pokazatelji, definisani na
osnovu dinamic¢kih kriterijuma, optimalni. Postavlja se pitanje odrzivosti ovakvog nacina odlucivanja jer, pored
ekonomskih, postoje i drugi kriterijumi, kao $to su ekoloski i drustveni, koje svakako treba uzeti u obzir.

KLJUCNE RECI

Investicioni projekti, mineralni resursi, odrziva eksploatacija, kriterijumi.

ABSTRACT

Projects of mineral resources exploitation belong to the investment projects which have certain specific features, and
some of them are: the position of the ore, limited ore reserves, the metal content in the ore, etc. Therefore, it is very
important to involve all relevant influential factors in the evaluation process of this kind of projects. If a number of
projects of mineral resources exploitation are available, it is common practice to choose the one whose economic
indicators are optimal, based on dynamic criteria. This type of decision raises the question of sustainability because, in
addition to economic, there are other criteria such as environmental and social, that must be taken into account.

KEYWORDS

Investment projects, mineral resources, sustainable exploitation, criteria.

1. UVOD

Za rudarsku kompaniju uspes$na realizacija projekata eksploatacije novih rudnih lezista vodi ka ostvarenju
profita. Za lokalnu zajednicu aktiviranje novih rudnih lezi§ta omogucava otvaranje novih radnih mesta i
povecanje zivotnog standarda, razvoj saobracajne infrastrukture u smislu puteva i elektroenergetske mreze
$to predstavlja osnov za $iri, regionalni ekonomski razvoj, a sve to zajedno vodi ka povecanim drzavnim
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prihodima koji mogu biti investirani u oblasti koje su od posebnog drustvenog znaCaja kao 3$to je
obrazovanje, zdravstvena zastita i smanjenje siromastva.

Medutim, projekti eksploatacije mineralnih resursa sobom nose dosta veliki rizik. Za investitora se taj
rizik ogleda u mogucnosti gubitka ulozenih sredstava, dok je za lokalnu zajednicu rizik izrazen moguénos$céu
Korist od otvaranja rudnika moze biti umanjena ukoliko je oste¢enje zivotne sredine i naruSavanje zdravlja
lokalne zajednice veliko, a povracaj sredstava lokalnoj zajednici nije na zadovoljavaju¢em nivou ili ukoliko
drzava ostvarene prihode od ove delatnosti trosi neplanski.

Projekti eksploatacije mineralnih resursa predstavljaju podvrstu investicionih projekata odredenih
specifi¢nosti koje ih razlikuju od ostalih vrsta projekata. U narednim redovima bice prikazane osnovne
karakteristike projekata eksploatacije mineralnih resursa, nacini za vrienje njihove evaluacije i izbora i bice
razmotrena odrzivost tradicionalnog nacina evaluacije projekata.

2. KARAKTERISTIKE PROJEKATA EKSPLOATACIJE MINERALNIH
RESURSA

Projekti u oblasti koris¢enja mineralnih resursa imaju odredene karakteristike koje ih razlikuju od drugih
tipova investicionih projekata, ukljuujuci ogranic¢enost rudnih rezervi, definisanost lokacije i karakteristika
lezista, postojanje geoloske neizvesnosti uslova eksploatacije, duzinu vremena potrebnog za zapocinjanje
eksploatacije, duzinu trajanja navedene eksploatacije, kao i cikli¢nost cena mineralnih resursa. Eksploatacija
mineralnih resursa moZe biti organizovana samo na podru¢ju gde postoje utvrdena lezita $to ogranicava
mogucnost izbora lokacije na kojoj ¢e biti organizovana proizvodnja.

Svako leziste je jedinstveno u pogledu lokacije, sadrzaja metala u rudi i prate¢ih rudarsko-geotehnickih
karakteristika i uslova eksploatacije. Jednom iscrpljeno leziste ne moze biti ,,zamenjeno* drugim lezistem, jer
se njihove karakteristike razlikuju, te to otezava poredenje vrednosti razliCitih lezista. Takode, na povecanje
rizika utiCe nepostojanje garancija da ¢e istrazivanja rezultirati otkrivanjem novog lezista koje ¢e biti
eksploatisano umesto iscrpljenog.

Veliki uticaj na vrednost projekata u oblasti mineralnih resursa ima i vreme, imajuéi u vidu njihovu
dugoro¢nost. Vreme na viSe nacina utie na ovaj tip projekata. Naime, neophodne su vec¢e mineralne rezerve
da bi se obezbedio duzi zivotni vek projekta odnosno rudnika. Sadasnja vrednost jedne tone rude koja ¢e biti
izvadena u buducnosti je manja od sadasnje vrednosti jedne tone rude koja moze biti odmah izvadena.
Takode, veoma vazno pitanje jeste da li dobijeni proizvod prodati danas ili sacekati povoljniji trenutak u
buduénosti.

Troskovi i cene se moraju predvidati $to predstavlja rizik svojstven svim tipovima investicionih projekata,
ali je rizik kod ovih projekata izrazitiji. Cene mineralnih resursa su cikli¢nog karaktera, te je predvidanje cena
i tro§kova u ovoj oblasti dosta otezano.

Proces ocene rudnog lezista neizostavno mora da obuhvati operativne odluke. Naime, eksploatacija
bogatijih delova lezista doprinece ostvarivanju veceg profita, ali na dugi period gledano, na raspolaganju ¢e
ostati siromasniji delovi lezista §to utiCe i na skracenje Zivotnog veka rudnika. Proizvodni i ekonomski uslovi
se mogu iznenada promeniti tokom zivotnog veka rudnika $to iziskuje postojanje odredenog stepena
fleksibilnosti.

Nemoguce je precizno utvrditi koliko je metala moguce izvaditi iz odredenog lezista pre nego §to ono
bude iscrpljeno. Koli¢ina i kvalitet rudnih rezervi se utvrduje geolo$kim i tehnoloskim istrazivanjima i
ukljucuje statisticke procene. Sam proces eksploatacije zavisi i od predvidenih troskova kao i od moguénosti
plasmana proizvoda.

Ocena projekata se obi¢no vrsi prilikom zapocinjanja novih aktivnosti, a manje kada je u pitanju
modifikacija postojecih. U oblasti eksploatacije mineralnih resursa postoji par tipi¢nih odluka koje zahtevaju
razli€iti set informacija i ujedno razli¢itu interpretaciju dobijenih rezultata. Neke od osnovnih odluka su:

= da li investirati;,

= da li pokrenuti novu operaciju;

= dali proizvodnju odrzati na istom nivou, povecati ili smanjiti;

= da li privremeno ili trajno prestati sa radom; i

= dali ponovo pokrenuti aktivnost.
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Troskove i koristi, koji su rezultat realizacije odredenih projekata, je tesko kvantifikovati sa
zadovoljavaju¢om pouzdano$¢u. Takode, veoma je teSko proceniti uticaj na ljudsko zdravlje i zivotnu
sredinu, osim ako ne postoje standardi koji su povezani sa kaznama, pa ¢ak i prekidom rada. Obi¢no
prednost u realizaciji imaju oni projekti koji uzrokuju najmanje troskove.

Faktori koji uti¢u na o¢ekivane prihode, tro§kove i rizike se mogu prema Eggertu grupisati u Cetiri grupe
(Eggert, 2010):

»  Geoloski faktori. Ovi faktori podrazumevaju odgovor na pitanje da li u odredenoj regiji postoje
mineralni resursi, u kojim koli¢inama i kog kvaliteta. Na primer, koja je verovatnoca da u regiji gde je
zapoceto geolosko istrazivanje zaista i bude pronadeno rudno leziste? Ili, koja je verovatnoca da se
tokom rudarenja stepen i kvalitet rude razlikuju od o¢ekivanog na pocetku?

» Tehnicki faktori. Da li se eksploatacija odredenog mineralnog resursa moze vrsiti primenom postojece
tehnike i tehnologije ili je neophodno nabaviti novu i savremeniju? Ovi faktori su povezani sa
mogucénos¢u nastanka komplikacija i neocekivanih tehnickih problema prilikom eksploatacije i
prerade.

v Ekoloski, drustveni i politicki faktori. Da li se leziSte moZe eksploatisati na na¢in koji je konzistentan
sa druStvenim preferencijama i politikama zastite zivotne sredine? Da li eksploatacija moze biti
konzistentna sa preferencijama i politikom lokalne zajednice? Rizik se u tom smislu moze definisati
kao stepen do koga je postojeca degradacija zivotne sredine i uticaj na lokalnu zajednicu razliit u
odnosu na ocekivani, ili kao stepen razli¢itosti postojeceg stava javnog mnjenja, politike i sveukupnog
poslovnog okruzenja od o¢ekivanog.

= Ekonomski faktori. Da li eksploatacija odredenog mineralnog resursa donosi profit? Ekonomski rizik
se moZe posmatrati kao stepen do koga se stvarni prihodi i troskovi mogu razlikovati od anticipiranih
u vreme investiranja. Ovaj rizik u sebi objedinjuje ostale tri kategorije rizika prethodno prikazane.

Eksploatacija mineralnih resursa predstavlja investicioni poduhvat iz dva razloga:

a) rudarski sektor konkuriSe sa ostalim sektorima za ogranicene finansijske resurse; i

b) u okviru ovog sektora, razli¢ite drzave medusobno konkuriSu za investicije.

Dakle, projekti eksploatacije mineralnih resursa predstavljaju vrstu investicionih projekata koji
omogucavaju ostvarenje niza koristi, ali ujedno nose i razli¢ite tipove rizika kako za investitore tako i za
zajednicu u celini.

3. OCENA OPRAVDANOSTI PROJEKATA EKSPLOATACIJE
MINERALNIH RESURSA

Ocena opravdanosti realizacije jednog investicionog projekta predstavlja veoma slozen postupak koji treba da
obuhvati razmatranje svih uticajnih faktora i moze se podeliti na dve medusobno uslovljene faze:

= fazu ocene; i

= fazu odluke.

Rezultat prve faze jeste definisanje seta pokazatelja o izvodljivosti datog projekta, koji donosiocima
odluka pomaze da odluce koji projekat od ponudenih treba izabrati. DonoSenje odluka treba da se bazira na
primeni odgovaraju¢ih matematickih metoda i modela koji doprinose pouzdanosti na¢injenog izbora.

Pored utvrdivanja faktora koji uti¢u na realizaciju odredenog projekta, neophodno je utvrditi i efekte koji
su rezultat realizacije datog projekta. Prema Vasicu (1966) efekti se mogu podeliti na ekonomske i
neekonomske.

Ekonomski efekti, nastali realizacijom odredene investicije, su izraz rezultata eksploatacije investicije i
najjednostavniji su za merenje i prikazivanje. Ujedno, ovi efekti su sa aspekta preduzeca najznacajniji, te je
ustaljeno da se efikasnost investicionih projekata najcesce sagledava upravo putem ovih ekonomskih efekata.
U neekonomske efekte spadaju: politicki, ekoloski, socijalni, odbrambeni i dr. koji u odredenim slu¢ajevima
mogu imati ve¢u vaznost od spomenutih ekonomskih efekata. Iz tog razloga je neophodno uzeti u obzir i
neekonomske efekte prilikom ocenjivanja investicionih projekata.

Da bi sprovedena ocena bila valjana, neophodno je utvrditi ciljeve, zatim nosioce ocenjivanja, vrste
metoda koje odgovaraju specificnim potrebama, kriterijume i ocekivane rezultate. Neophodno je utvrditi
snage, slabosti i moguée izvore neizvesnosti u datom procesu tako da se rezultati mogu pravilno
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interpretirati. Ne postoji jedinstvena metoda koja je primenljiva u oceni razli¢itih projekata, §to je rezultat
razlicitosti postavljenih ciljeva i specifi¢nosti projekata.

Projekti iz oblasti kori§¢enja raspolozivih mineralnih resursa predstavljaju podvrstu investicionih
projekata, koji se mogu razvrstati na:

= projekte u oblasti istrazivanja mineralnih resursa;

= projekte u oblasti eksploatacije mineralnih resursa, i

= projekte u oblasti prerade mineralnih resursa (Mijatovic¢, 2001).

Uticaj navedenih projekata na privredni razvoj je interesantna tema kojom su se bavili neki autori.
Radetzki (1982) je ispitivao efekte investicionih projekata iz oblasti kori§¢enja mineralnih resursa na
regionalni razvoj. Naito ef al. (1998) su razmatrali pitanje privlacenja inostranih investicija u rudarski sektor
Azijskih drzava kao i uticaj zakona o rudarstvu i fiskalnog sistema na navedene investicije. Guerra (2002) se
bavio realizacijom razvojnih projekata u oblasti mineralnih resursa u novom kontekstu u kome se lokalna
zajednica identifikuje kao klju¢ni stejkholder ¢ije se potrebe i stavovi moraju uzeti u obzir ili ukljuciti u
,,Jdrustveno prihvatljiv model razvoja ove vrste investicionih projekata. Bridge (2004) je analizirao podatke o
direktnim investicijama u medunarodnu rudarsku industriju naglasavaju¢i da je viSe paznje posveceno
drugim privrednim granama nego navedenoj. Kriticki osvrt na aktivnosti multinacionalnih rudarskih
kompanija u zemljama u razvoju moze se naci u radu Auty-ja (2007).

Izbor adekvatnog projekta u oblasti eksploatacije mineralnih resursa je tema koja takode zaokuplja paznju
inostranih autora. Prema Torries-u et al. (1988) pocetna tacka u izboru projekta jesu odgovori na sledeca
pitanja:

a) koja je verovatnoca ostvarenja profita od kori§¢enja mineralnih resursa i razvoja u datoj oblasti;

b) koji su primarni i sekundarni efekti tog razvoja na ekonomiju;

c) koje regije, bogate odredenim mineralnim resursima, imaju najveci potencijal.

Mukherjee (1994) je primenio interaktivan metod u izboru projekata na primeru indijske rudarske
industrije u proizvodnji uglja, a Mukherjee i Bera (1995) su predlozili primenu ciljnog programiranja u
izboru projekata uz kori$éenje istog primera. Ivanova et al. (2007) su utvrdili da je primena odgovarajuc¢ih
ekonomskih i drustvenih nau¢no zasnovanih instrumenata od velike pomo¢i kod utvrdivanja uticaja projekata
u oblasti eksploatacije ugljeva.

Ocena projekata u oblasti eksploatacije mineralnih resursa za rezultat ima podatke koji su od koristi
donosiocima odluka. Medutim, nesavSenost procedure ocenjivanja, koja obuhvata predvidanje buduéih
dogadaja, utie na to da dobijene informacije vode donosenju ispravne odluke samo ukoliko su dobijeni
rezultati pouzdani. Donosilac odluke mora biti sposoban da proceni ta¢nost dobijenih rezultata kao i u kojoj
meri su u moguénosti da doprinesu donoSenju §to ispravnije odluke u datim uslovima. Prikupljanje
odgovarajucih podataka i donoSenje ispravnih zakljucaka nije ni malo lak proces. Vrlo je teSko odrediti
tacnost podataka i, kao rezultat toga, tacnost donesenih zaklju¢aka. Daleko je gore doneti pogresne odluke i
verovati da su ispravne nego ne raspolagati informacijama i biti toga svestan, te se ponasati u skladu sa tim.

Moguce su dve greske kod odlu¢ivanja vezanog za projekte i to:

a) prihvatanje projekta u slu¢aju kada bi ga trebalo odbaciti; i

b) odbacivanje projekta kao neadekvatnog u sluc¢aju kada bi ga trebalo prihvatiti.

Odbacivanjem dobrog projekta gube se i sve koristi koje bi taj projekat sobom doneo. Prihvatanje loseg
projekta ima daleko veée posledice: bankrotstvo, ako je u pitanju kompanija, ili katastrofalna ostecenja
zivotne sredine, ukoliko je u pitanju Zivotna sredina i drustvena zajednica.

Ocena i izbor odredenog projekta, te sagledavanje tro3kova i koristi koji bi se postigli njegovom
realizacijom, zavise i od spremnosti na prihvatanje rizika. Nivo prihvatljivog rizika se razlikuje od investitora
do investitora, od dostignutog nivoa razvoja, a takode se moze menjati i tokom vremena.

Iako detaljna ocena projekata ne daje u potpunosti pouzdane rezultate (jer ta¢ni podaci postoje samo na
kraju eksploatacije), ipak predstavlja veoma znacajnu pomo¢ donosiocima odluka. Ovaj proces ukljucuje
razmatranje svih faktora, alternativa, detalja i doprinosi formiranju okvira za donoSenje odgovarajucih
odluka. Uz pomo¢ navedenog procesa se identifikuju klju¢ni faktori koji odreduju da li ¢e projekat biti
uspesan ili neuspesan (Torries, 1998).
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4. OSNOVNI KRITERIJUMI ZA IZBOR PROJEKATA EKSPLOATACIJE
MINERALNIH RESURSA

U izboru projekata koriste se odgovarajuci staticki i dinamicki kriterijumi. Dinamicki kriterijumi su
odlucujuci jer u obzir uzimaju i faktor vreme. Kriterijumima i dono$enjem odluka u uslovima neizvesnosti su
se bavili Teichroew et al. (1965), kao i Schwab i Lusztig (1972). Pitanjem primene dinamickih investicionih
kriterijuma u dono$enju budzetskih odluka bavili su se Thompson i Thuesen (1987). Zopellari (1990) je
ispitivao finansiranje projekata usmerenih na ustedu energije i vr§io ocenu datih investicija. Dosta Cesti su
radovi koji se odnose na investicione odluke u oblasti Sumarstva (Row et al. (1981); Wiemeres i Behan
(2004); Insley (2002); Duku-Kaakyire i Nanang (2004)) i obnovljivih izvora energije (Li i Lofgren (2000);
Fleten et al. (2007)). Jedan od radova iz oblasti investiranja u eksploataciju mineralnih resursa jeste rad
autora Bhappu-a i Guzman-a (1995), koji su vrsili istrazivanje 20 rudarskih kompanija kako bi utvrdili na
koji nacin se vr$i ocena investicija u projekte. Frimpong i Whiting (1997) su se bavili ocenom eksploatacije
bakra primenom izvedenih i konvencionalnih metoda. Davis (2002) je u svom radu prezentovao ekonomske
metode za ocenu mineralnih resursa.

Ono $to svakako treba naglasiti je da su radovi, koji se odnose isklju¢ivo na ocenu projekata primenom
dinamickih kriterijuma, izuzev radova o Sumarstvu i obnovljivim izvorima energije, starijeg datuma. Uo¢eno
je da zaista ima malo radova iz oblasti ocene rudarskih projekata. Takode, jedna od novijih knjiga koja se
bavi ovom tematikom jeste knjiga pod nazivom ,Evaluationg mineral projects: applications and
misconceptions® autora Thomasa Torries-a, koja pored navedenih dinamickih kriterijuma daje prikaz i drugih
koje su od pomoci pri oceni i izboru odgovarajuceg projekta, ali ova knjiga je gotovo usamljen primer
pokusaja sublimiranja tehnika koje mogu biti od pomo¢i prilikom donoSenja odluka u oblasti eksploatacije
mineralnih resursa (Torries, 1998).

U cilju ocene i rangiranja projekata neophodno je izvrsiti analizu i merenje efekata koji se dobijaju
realizacijom jednog investicionog projekta. Efekti jednog projekta utvrduju se izra¢unavanjem odgovarajucih
pokazatelja. Da bi se izvr$io izbor odgovarajuceg projekta neophodno je definisati i proracunati odgovarajuci
set kriterijuma na kojima ¢e se zasnivati dati izbor. U tu svrhu se moze, kao $to je navedeno, koristiti staticka
i dinamicka ocena. Staticka ocena u postupku analize ne uzima u obzir faktor vreme, ve¢ koristi podatke
samo iz jedne, reprezentativne godine perioda eksploatacije. Dinami¢ka ocena u obzir uzima ¢itav period
ulaganja i eksploatacije odredenog investicionog projekta, te su i dobijeni pokazatelji mnogo pouzdaniji.
Najcesce koris¢eni dinamicki kriterijumi su sledeci:

= neto sada$nja vrednost;

= interna stopa prinosa;

= diskontovani period povracaja investicije;
= indeks profitabilnosti; i

= rentabilnost investicije.

lako cesto koris¢eni kao veoma pouzdana osnova za donoSenje odluka vezanih za izbor projekata
eksploatacije odgredenog mineralnog resursa, ovi kriterijumi imaju ograni¢enja. Naime, navedeni nedostatak
se ogleda u nemogucnosti uzimanja u obzir i onih neekonomskih efekata kojima eksploatacija mineralnih
resursa svakako rezultira.

5. ODRZIVOST TRADICIONALNE ANALIZE PROJEKATA
EKSPLOATACIJE MINERALNIH RESURSA

Pojam odrzivi razvoj u sebi objedinjava ekonomska, ekoloska i druStvena gledista sa ciljem unapredenja
zivota postojecih generacija i osiguranja da ¢e i buduce generacije na raspolaganju imati dovoljno resursa kao
i Sansu da ih koriste. Odrziva eksploatacija mineralnih resursa nije novost. To je holisticki pristup koji
pomaze u suocavanju sa kompleksnim, medusobno povezanim setom faktora koji determini$u neto drustvenu
vrednost projekta (Hendrix, 2006). Medutim, Cesto se pojam odrZive eksploatacije mineralnih resursa smatra
oksimoronom, pojmom koji je pozeljno koristiti, ali koga se retko ko pridrzava u praksi.

Eksploatacija mineralnih resursa ili drugacije receno rudarstvo predstavlja nezaobilazan faktor
dugoro¢nog razvoja jedne drzave. Industrija bazirana na preradi mineralnih resursa predstavlja zamajac
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ekonomskog napretka, nacin stabilizacije valute, podsti¢e uvoz savremenih tehnologija, razvoj infrastrukture
itd. Medutim, u drzavama kao $to je Brazil, Peru, Cile, ¢ija se ekonomija zasniva na eksploataciji rezervi
mineralnih resursa, postavlja se pitanje kako uvesti odrzivost u ovaj vid eksploatacije. Sta predstavlja
odrzivost u kontekstu eksploatacije mineralnih resursa i na koji nacin je inkorporirati u proces
evaluacije?(Smith and Joyce, 2003)

Prema Hilsonu i Basu (2003), prakti¢no ukljuc¢enje odrzivog razvoja u eksploataciju mineralnih resursa je
izazvalo zuénu polemiku poslednjih godina. Od kako je objavljen Brutlandski izvestaj pod nazivom: Nasa
zajednicka buduénost (Brundtland Commission’s Report, Our Common Future)(United Nations, 1987) bilo
je brojnih komentara vezanih za definisanje odrzivosti u kontekstu eksploatacije mineralnih resursa i
rudarskog sektora uopste. Posebno je istaknuta nemoguénost ovog izvestaja da, u kombinaciji sa iznetim
argumentima, pruzi primenljiv okvir za postizanje odrzivosti u praksi, kada ne bi bio samo slovo na papiru.
Takva situacija je izazvala brojne stru¢njake i nau¢nike da iznesu svoje videnje ovog problema. Pored
ostalog, u svome radu Hilson i Basu su navedeno pitanje posmatrali sa aspekta korporacija (Hilson and Basu,
2003).

Laurence (2011) takode isti¢e da literatura ne objasnjava na koji nacin stru¢njaci iz oblasti eksploatacije
mineralnih resursa treba da unesu odrzivost u praktican rad i samu eksploataciju. Rudarska industrija se
susrece sa zaista velikim izazovima na koje mora pravovremeno odgovoriti ukoliko Zeli da nastavi sa daljim
radom. Azapagic (2004) je ponudila set indikatora uz pomo¢ kojih je moguée meriti nivo postignute
odrzivosti na ovom polju. Kirsch (2010) kaze da korporacije koriste pojam “odrZivi razvoj” u smislu
ostvarenja profita i ekonomskog razvoja koji su rezultat realizacije projekata eksploatacije mineralnih
resursa. Takode, to je, prema njemu, i strategija neutralizacije vrlo ostrih kritika na ra¢un ovog sektora.

Veoma je tesko “ukalupiti” rudarenje u odrzivi razvoj. Mnogi autori smatraju da je neophodno ukljuciti
odrzivost u nacin na koji se vrsi eksploatacija i ekonomsko vrednovanje poslovanja. Dakle, definisanje toga
kako navedeni koncept primeniti u praksi je cilj ka kome su usmereni nau¢ni i stru¢ni napori (Wilson, 2002).

Otpocinjanju realizacije projekata eksploatacije bilo kog rudnog lezista ili proSirenja postojeceg prethodi
primena odgovarajuc¢ih dinamickih ekonomskih kriterijuma za evaluaciju. Nedostatak kori§¢enja dinamickih
kriterijuma u izboru projekata ove vrste se ogleda u tome §to se paznja posvecuje samo ekonomskoj strani
poslovanja rudnika. Ne uzima se u obzir uticaj realizacije projekta eksploatacije mineralnih resursa na visi
nivo, recimo regionalnu ekonomiju, niti kakav je uticaj u kombinaciji sa drugim faktorima kao §to su
drustveni i ekoloski.

Identifikacija alten ativa i -
|
|
| .
|
Izdvajznje fatalnih nedostztaka i 1
altemativa koje ne edgovaraju Ponavljamje sa
ciljevima mvestitora detaljnijim pedacima
I A
Prethodna analiza = = = ——— =

I
. — 1 . Optimizacione 1 trgovacke
Primena dinamickih kriterijuma studije

I T

Izbor najbelje altemative
(32 najviiim parametrima)

!

Prosledivanje projeltaunaredmn == == ======== === === = = = -
fam

Slika 1. Tradicionalni model evaluacije projekata (Torries, 1998)

206



Naime, odrzivost ove eksploatacije mora se posmatrati sa vi$e razli¢itih nivoa i to: lokalnog, regionalnog i
na kraju globalnog u duzem vremenskom periodu. Odrziva eksploatacija mineralnih resursa treba:
,omoguciti razvoj koji zadovoljava potrebe danasnjih generacija bez ugrozavanja mogucénosti buducih
generacija da zadovolje svoje potrebe.” Ova konstatacija se moze primeniti na ekonomski, ekoloski i
drustveni aspekt poslovanja jednog rudnika, a Sire gledano i bilo koje organizacije. Odrzivost se moze sa
ekonomske strane definisati u smislu ostvarenja profita, visine troskova, kretanja cena metala i sl. Sa
drustvenog aspekta odrzivost podrazumeva o¢uvanje radnih mesta, stabilnu isplatu zarada, a izmedu ostalog i
vek rudnika. Sa ekoloskog stanovista, odrzivost se posmatra kako sa aspekta uticaja na Zivotnu sredinu tako i
sa aspekta same eksploatacije, odnosno koli¢ine metala koji se u datom lezi$tu nalazi. Na sva navedena
pitanja dinamicki kriterijumi nisu u stanju da pruze valjan odgovor, ve¢ samo na poneka od njih.

Kriterijumi, koji su prikazani u prethodnom tekstu, a na kojima se bazira izbor projekata eksploatacije
mineralnih resursa su razumljivi razli¢itim stejkholderima koji su zainteresovani za poslovanje i naravno
bankama koje obezbeduju nedostajuc¢a finansijska sredstva. Pojednostavljena verzija izbora projekata
eksploatacije mineralnih resursa je prikazana na Slici 1. Na datoj slici je prikazano ono o ¢emu je pisano u
prethodnim redovima i vidljiva su sva ogranicenja odluc¢ivanja i izbora projekata zasnovanog na dinamic¢kim
kriterijumima. Izmedu veceg broja ponudenih alternativa bice izabrana ona koja ima najpovoljnije
ekonomske parametre.

Dodatni problem koji se javlja kod upotrebe navedenih kriterijuma jeste diskontovanje, odnosno
odredivanje diskontne stope. Ukoliko je procenjena diskontna stopa suvise visoka, taj projekat, iako dobar i
isplativ, moze biti odbacen. Sa druge strane, ako je procenjena diskontna stopa suvi$e niska, moze se izabrati
projekat koji se u buduénosti moze pokazati kao lo§ izbor, jer je i sama procena bila neadekvatna i lo3a.

Dakle, neophodno je ukljugiti i druge aspekte prilikom izbora projekata eksploatacije mineralnih resursa,
jer zasnivanje isklju¢ivo na ekonomskim parametrima ima dvostruki negatvni uticaj: nece dovesti do izbora
prave odluke sa ekoloskog i drustvenog aspekta sa jedne strane, a takode postavlja se pitanje koliko su uopste
takve odluke u skladu sa odrzivom eksploatacijom nalazi$ta odredenog mineralnog resursa, sa druge strane.

6. ZAKLJUCAK

Projekti eksploatacije mineralnih resursa imaju ¢itav niz specifi¢nosti kao $to su: ograni¢enost odredenog
lezista, sadrzaj metala u rudi, geoloska neizvesnost uslova eksploatacije i sl., od kojih zavisi i izbor
odgovarajuceg projekta koji ¢e biti realizovan. Organizovanje eksploatacije odredenog mineralnog resursa na
jednom podrucju je od izuzetnog znacaja za drustvenu zajednicu jer sobom nosi pozitivne ekonomske efekte.
U slucajevima kada je na raspolaganju veci broj ovih projekata, obi¢no se izbor najprikladnijeg vrsi
primenom dinamickih kriterijuma jer je u pitanju veoma koristan i jednostavan instrument koji
uporedivanjem ekonomski parametara vodi odgovaraju¢oj odluci u datim uslovima.

Kao 3§to je u radu navedeno, eksploatacija mineralnih resursa pored ekonomskih efekata rezultira i
neekonomskim efektima sa kojima takode treba raCunati prilikom donoSenja odluka. Medutim,
gorepomenuti, tradicionalni kriterijumi ove efekte ne prepoznaju. Ukoliko svi aspekti preduzimanja jednog
ovakvog poduhvata nisu sagledani na pravi na¢in, kona¢na odluka moze biti pogre$na.

Takode, pored uklju¢ivanja neekonomskih kriterijuma za donoSenje odluka u oblasti pokretanja i
realizacije projekata eksploatacije mineralnih resursa postavlja se pitanje odrzivosti ovih projekata, a takode i
pitanje odrzive eksploatacije odredenog leziSta mineralne sirovine. Pitanje odrzivosti eksploatacije odredenog
nalazi$ta moZze biti posmatrano na viSe razli¢itih nivoa: sa aspekta ekonomske odrzivosti (da li se ostvaruje
povracaj uloZenih sredstava uz ostvarivanje odredenog prinosa), sa aspekta ekoloske odrzivosti (u kojoj meri
je oStecena zivotna sredina) i druStvene odrzivosti (da li ima dovoljno metala u datom leziStu jer od toga
zavisi zivotni vek rudnika, a samim tim i zapo$ljavanje stanovnika podrucja na kome je ta proizvodnja
organizovana).

Upravo zbog navedenih specifi¢nosti projekata eksploatacije mineralnih resursa neophodno je prilikom
odluc¢ivanja sagledati ¢itavu sliku, jer samo u tom slu¢aju pogresne odluke mogu biti izbegnute. A koje su to
odluke? Prva pogresna odluka nastaje kada, usled posedovanja ograni¢enih informacija, dobar projekat biva
odbacen kao 10§, a druga kada lo$ projekat biva prepoznat kao onaj u koji treba uloziti sredstva. Kori§¢enjem
kombinacije instrumenata i uvazavanjem osobenosti posmatranih projekata ovakve situacije mogu biti
izbegnute, ili se barem broj pogresnih odluka mozZe svesti na najmanju mogucu meru.
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REZIME

Zajednicki resursi su besplatno raspolozivi svima koji zele da ih koriste. Ako jedna osoba koristi zajednic¢ke resurse,
smanjuje se sposobnost drugih ljudi da ih koriste. Medutim, zajednicki resursi izazivaju probleme koji se odnose na
koli¢inu njihovog trosenjaa. Nekontrolisano troSenje zajednickih resursa, sve vece zaduzivanje i odliv novca na nabavku
fosilne energije i energije iz inostranstva, doveli su nas do veceg siromastva i propasti domace ekonomije. Cilj ovog rada
jeste da odgovori na pitanje: Zasto se zajednicki resursi troSe vise nego $to je pozeljno? Potrebno je hitno usvajanje
politike koja ¢e stimulisati proizvodnju energije iz obnovljivih izvora. Problem nekontrolisanog kori$¢enja zajednickih
resursa moze se resiti putem regulative ili poreza.

KLJUCNE RECI

zajednicki resursi, energija, tro$enje, siromastvo, ekonomija

ABSTRACT

Shared resources are freely available to all who wish to use them. if one person uses shared resources, reduces the ability
of other people to use them. However, the shared resources causing problems related to the amount of their spending.
uncontrolled spending of common resources, increasing debt and cash outflow on acquisition of fossil energy and energy
from abroad, have led us to greater poverty and the collapse of the domestic economy. The aim of this paper is to answer
the question: Why are collectively consume more resources than is desirable? It is urgent to adopt policies that will
stimulate the production of energy from renewable source.

KEY WORDS

Shared resources, energy, spending, poverty, economy

1. UVOD

Postoje neki resursi koje trzista ne obezbesuju na najbolji nacin. TrziSte ne garantuje Cistu vodu, Cist vazduh,
broj riba u okeanu, zakréenost saobracajnica. Problemi o kojima ¢e se govoriti u ovom radu javljaju se na
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mnogim trziStima i svi oni imaju zajednicku osobinu — efikasno alociranje resursa. Zbog neutvrdenih
imovinskih prava dobra koja imaju vrednost a nemaju vlasnika nisu zakonski zasticena, Neke industrije
zagaduju okolinu jer nisu primorane da plate za zagadenje koje stvaraju. Problemi koji se javljaju zbog
nedostatka imovinskih prava, drzave uvode mnoge zakonske propise kako bi resile problem imperfektnosti
trzista. U nekim slucajevima ogranicava se sezona lova, ponekad se definiSu imovinska prava, a ¢esto se
uvode razli€ite vrste poreza i taksi kako bi se zastitili zajednicki resursi. Politike mnogih zemalja pokuSavaju
da na najbolji nacin obezbede efikasno kori$¢enje zajednickih resursa.

2. VRSTE DOBARA

Sva dobra u privredi mogu se grupisati na osnovu dve karakteristike (Gregory Mankiw & Mark Taylor,
2011):

a) Da li je jedna od karakteristika odredenog dobra isklju¢ivost?

b) Da li je jedna od karakteristika odredenog dobra rivalstvo?

Iskljucivost je karakteristika dobra po kojoj jedna osoba moze da bude sprecena da koristi to dobro, dok
rivalitet predstavlja karakteristiku dobra po kojoj njegovo koris¢enje od strane jedne osobe smanjuje
kori§¢enje dobra od strane druge osobe. Prema navedenim pitanjima sva dobra se dele u Cetiri grupe:

Privatna dobra su ona dobra koja su istovremeno isklju¢iva i rivalska. Ova dobra su konkurentna u
potrosnji, drugim re¢ima dobro koje koristi pojedinac ne moze koristiti niko drugi, $to znaci da se korist od
upotrebe jednog dobra ograniCava na pojedinca. Karakteristike privatnog dobra dovode do toga da se
pojedinac izjasni i izrazi svoje preferencije o kupovini dobra koje Zeli koristiti. Kupac mora doneti odluku
koju ¢e cenu platiti za to dobro. Odnos izmedu kupca i prodavca nastaje na trziStu i pritom ne posreduje
drzava. Na primer: Kola¢ ima karakteristiku iskljucivosti, jer mozete spreciti drugu osobu da ga pojede.
Kolac poseduje i karakteristiku rivalstva, jer ako jedna osoba jede kolac, isti taj kola¢ ne moze da jede druga
osoba. Vecina privrednih dobara spada u grupu privatnih dobara i implicitno se podrazumeva da ova dobra
poseduju karakteristike iskljucivosti i rivalstva.

Javna dobra nemaju karakteristike isklju¢ivosti i rivalstva. Drugim re¢ima, ljude ne mozemo spreciti da
koriste javno dobro. Kori§¢enje javnog dobra od strane jedne osobe ne smanjuje sposobnost druge osobe da
ga koristi. Primer: Znanje predstavlja javno dobro. Ako neki fizi¢ar dokaze novu teoremu, ona ulazi u opste
znanje koje moze svako da koristi. Znanje predstavlja javno dobro i preduzeca koja su trzisno orijentisana
besplatno koriste znanje koje su drugi stvorili, a sa druge strane ne ulazu dovoljno resursa u stvaranje novih
znanja.

Prirodni monopoli poseduju karakteristike iskljucivosti, ali ne i rivalstva. Ukoliko preduzece idealne
veli¢ine postane jedini dobavlja¢ proizvoda ili usluga i snabdeva celokupno trziste smatra se prirodnim
monopolom. Primer prirodnog monopola predstavljaju prve Zeleznic¢ke i telefonske kompanije, koje nisu
imale konkurente iz razloga $to bi konkurenti morali da ulaze znacajna sredstva u izgradnju novih koloseka,
odnosno instalaciju telefonskih kablova. Prirodni monopol nije moguce izbrisati pojavom konkurenata, ve¢
pojavom alternative, odnosno substituta. Mozemo re¢i da su to inovacije, npr. za Zeleznicu je pojava
industrije automobila, a za telefon je bezi¢na telefonija.

Zajednicki resursi nisu iskljucivi, ali poseduju osobinu rivalstva. Isklju¢ivost podrazumeva besplatnu
dostupnost svima koji Zele da ih koriste. Pod rivalstvom se smatra kori$¢enje zajednickih resursa od strane
jedne osobe koje umanjuje sposobnost druge osobe da ga koristi. Obezbedenje zajednickog dobra
podrazumeva i vodenje racuna u kojoj meri se zajednicko dobro koristi. Vlade mnogih zemalja mogu da
koriste trzisne mere da bi uskladile privatne podsticaje sa drustvenom efikasno§¢u. Drzavnom regulativom
mogu se oporezovati aktivnost koje imaju negativne eksternalije i subvencionisati aktivnosti koje imaju
pozitivne eksternalije. Porezi koji koriguju uticaj negativnih eksternalija nazivaju se Pigovi porezi po
engleskom ekonomisti Arturu Piguu koji se prvi zalagao za njihovu upotrebu. NesavrSena trzista spadaju u
opstu kategoriju pod nazivom eksternalije. Eksternalije predstavljaju dodatne spoljasnje koristi ili Stete.
Primer dodatne koristi je izgradnja trznog centra koji koristi ljudima koji Zive u blizini vi§e nego onima koji
su udaljeni i ako i jedni i drugi plac¢aju po istoj ceni robu koju kupuju. Primer dodatnog troska ili Stete je dim
iz fabri¢kog dimnjaka za koji o§tec¢eni ne mogu traziti odstetu od vlasnika fabrike.
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3. NEKE VRSTE ZAJEDNICKIH RESURSA

Cist vazduh predstavlja zajednicki resurs, a prekomerno zagadenje vazduha predstavlja negativnu
eksternaliju na koju se moze uticati regulativom ili uvodenjem Piguovih poreza na aktivnosti koje izazivaju
zagadenje. Sa ekonomske tacke gledista industrija stvara zagadenje jer se prirodni resurs poput ¢istog
vazduha ,,podcenjuje”. Vazduh se ne nalazi u ni¢ijem posedu i kada nema zakonskih propisa ili pravne zastite
zrtava zagadenja, industrija ¢e slobodno zagadivati vazduh, zanemarujuéi eksterne troskove uzrokovane
drugima. Privreda zavisi od ekoloskog sastava i to: prvo, procesi proizvodnje i potro$nje zavise od pridodnih
resursa i drugo, privreda okolinu upotrebljava kao deponiju za otpadni materijal. Izvori resursa i okolina gde
se deponuje otpadni materijal Cine prirodni kapital. U tom smislu zagadenje predstavlja preterano
iskoristavanje prirodnog kapitala.

Zamislimo dva cimera A i B koji vole novac, ali A voli da pu$i, a B voli Cist vazduh. Preferencije
potrosa¢a A rastu sa koli¢inom novca i dima, dok preferencije potro$aca B rastu sa novcem i Cistim
vazduhom. Koli¢ina dima je korisno dobro za A, a neZeljeno dobro za B. Pretpostavimo da obojica imaju isti
iznos novca, tako da ¢e obojica imati istu raspolozivu potro3$nju. Kako utvrditi raspolozivu koli¢inu dima i
Cistog vazduha? Odgovor na ovo pitanje zavisi od zakonskih prava pusaca i nepusaca. Moze biti da A ima
pravo da pusi koliko hoce, a B to mora da trpi, ili mogao bi B da ima pravo na ¢ist vazduh, ili zakonsko pravo
na puenje i Cist vazduh moglo bi da se nalazi negde izmedu ove dve krajnosti. Ako neka osoba ima
svojinsko pravo na €ist vazduh, to znaci da ona moze da trosi Cist vazduh ako to Zeli, ili moze da ga pokloni
ili da proda to pravo nekom drugom. Pretpostavimo da osoba B ima zakonsko pravo na ¢ist vazduh.
Posedovanje svojinskog prava na ¢ist vazduh jeste posedovanje prava da jedan deo imovine razmenite za
druga pozeljna dobra — u ovom slu¢aju za novac. Osoba B mozZe deo svog prava na Cist vazduh razmeniti za
nesto vise novca. Lako je zamisliti da A i B trguju, drugim re¢ima B ima pravo na svez vazduh, ali moze sebi
da dozvoli da bude ,,podmicen‘ i da trosi izvesnu koli¢inu dima osobe A. Pozicija A i B zavisi od njihovih
svojinskih prava na dim i novac i od odrecenog mehanizma koji koriste u trgovini. Mehanizam koji mogu
koristiti u trgovini jeste cenovni mehanizam. Ako su svojinska prava dodeljena osobi B na ¢ist vazduh, ona bi
mogla da proda deo svog Cistog vazduha osobi A. Ako A smatra da ima pravo da pusi, a B smatra da ima
pravo na ¢ist vazduh, problemi nastaju zbog lose definisanih svojinskih prava (Hal Varijan, 2008).

Cista voda je glavna komponenta mnogih zakona vezanih za ekologiju. Mnoge opstine dobijaju donacije
za izgradnju kanalizacionih postrojenja. Finansiranje projekata kanalizacije novcem od poreza pokazalo se
manje regresivnim od lokalnog finansiranja. Medutim, vlade mnogih zemalja doniraju ove projekte, tako da
su lokalni podsticaji za pracenje troskova izgradnje smanjeni, a troSkovi povecani. Zakoni o Cistim vodama
su usredsredeni na fabrike i kanalizaciona postrojenja. Medutim oticanje vode iz odvodnih gradskih kanala,
iz farmi i gradilista uvek je veliki izvor zagadenja vode. Mulj i drugi sadrzaji poljoprivrednih otpadnih voda
osnovni su izvori zagadenja potoka, reka i jezera. Drzave moraju da razvijaju najbolju upravljacku praksu za
kontrolu oticanja otpadnih voda iz industrijskih i poljoprivrednih podruédja. Postoje dva nacina za kontrolu
zagadenja voda. Prvi je, smanjenje oticanja otpadnih voda, a drugi je, smanjenje koli¢ine zagadenja voda.
Poljoprivrednici mogu uzgajati useve koji smanjuju oticanje i uvesti mere smanjenja pesticida u
poljoprivrednoj proizvodnji (Eban Goodstein, 2003).

Ribe, kitovi i druge divije Zivotinje spadaju u zajednicke resurse. Svako moze da lovi ribe, kitove i divlje
zivotinje i niko nije motivisan da odrzi zivotinjske vrste za sledece generacije. Prekomeran lov i ribolov
moze da unisti komercijalno vredan zivotinjski svet. Okeani predstavljaju neregulisan zajednicki resurs.
Mnoge zemlje izlaze na okean i reSenje problema podrazumeva saradnju svih zemalja koje izlaze na okean.
Primena bilo kakvog sporazuma je kompleksna jer su okeani veliki i lov na ribe i kitove predstavlja uzrok
mnogih tenzija medu susednim zemljama. Mnoge evropske zemlje naplac¢uju dozvole za lov i ribolov i
ograniavaju trajanje sezone lova i ribolova. Na ovaj nac¢in mnoge zemlje zakonskim propisima Stite ribe,
kitove i ostale divlje Zivotinje. Ribolovci i lovci mogu da love samo odreden broj Zivotinja, a od ribara se
zahteva da sitnu ribu vrate u vodu. Zakon $titi prekomerno kori$¢enje zajednickih resursa i pomaze o¢uvanju
zivotinjskog sveta (Gregory Mankiw & Mark Taylor, 2011).

Prekomerni ulov ribe smanjio je brojno stanje bakalara, lista i drugih vrsta riba koje vekovima
prehranjuju stanovnike. Prema misljenju jednog stru¢njaka, ribari Nove Engleske love 50 do 70%
raspolozive ribe, §to je dvaput vise od odrzive koli¢ine. Prekomerni ulov ribe je najbolji primer za problem
zajednickog vlasniStva: svaki ribar ima zanemarljiv uticaj na ukupnu koli¢inu ribe, ali udruzeni napor hiljada
ribara rezultira ozbiljnim smanjenjem ribljeg fonda. Nova Engleska pokuSava da ogranici broj dana koje
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ribari provode u ribolovu, smanje gustinu ribarskih mreza i zabranjuju novim ribarima da se bave ribolovom.
Pretpostavka je da se primenom mera zastite riblja jata mogu obnoviti za najmanje pet godina. Pravila koja
sprecavaju prekomerni ribolov smanjila bi broj ribarskih ¢amaca, $to je nepopularno medu malim ribarima
koji bi morali da napuste ovu granu (Hal Varijan, 2008).

Vlade nekih zemalja pokuSavaju da reSe problem divljih Zivotinja kao ugrozenih vrsta na dva nacina.
Neke zemlje proglasile su nezakonitim ubijanje divljih zivotinja. Mezutim, ova pravila se teSko sprovode i
broj divljih Zivotinja se i dalje smanjuje. Vlade nekih zemalja su neke Zivotinje kao npr. Slonove proglasile
privatnim dobrom i dozvolile ljudima da ih ubijaju ako se nalaze na njihovom posedu. Vlasnici zemlje su
motivisani da zadrZe slonove na svojoj zemlji i broj slonova je poceo da raste. Privatno vlasni$tvo i profit kao
motiv, mogli bi da pomognu slonovima da opstanu kao vrsta (Eban Goodstein, 2003).

Saobraéajnice mogu biti zajednicki resursi, ali i javna dobra. Ako je saobracajnica zakréena, ljudi moraju
sporije da voze i u tom slucaju saobracajnica predstavljaju zajednicki resurs. Ako saobracajnica nije zakréena
i ako je koristi samo jedna osoba, sasobracajnica je javno dobro. Naplatom putarine drzava reSava problem
zakr¢enja saobrac¢aja. Medutim, putarina nije dobro reSenje kada su u pitanju lokalni putevi. Zakréenje moze
da bude problem samo u odredeno doba dana. Na primer, ako je put zakréen samo kada su najvece
saobracajne guzve, eksternalija zakréenja je veéa u tom periodu nego u neko drugo doba dana. Efikasan nacin
reSavanja takvih eksternalija jeste naplata vecih putarina za vreme $pica. Putarina bi podstakla vozace da
promene plan $to bi uticalo na smanjenje saobracaja u periodu najvec¢ih guzvi. Politika koja pomaze u
reSavanju ovog problema jeste uvodenje poreza na benzin. Povecanje cene benzina smanjuje obim voznje.
Medutim, porez na benzin destimuli$e voznju i na nezakréenim saobracajnicama (Gregory Mankiw & Mark
Taylor, 2011).

Ljudi se svuda u svetu suocavaju sa problemom stajanja u saobracajnim guzvama. Ljudi mogu da ¢ekaju
u kolima ili drzava moze putem zakonskih propisa da regulise koris¢enje puteva. Regulisanje saobracaja
podrazumeva zabranu voznje u odredenim oblastima i u odredeno vreme. Racionalnije resenje jeste naplata
takse jer prostor na putevima alocira ka onima koji ga najvise vrednuju. Naplata takse za koris¢enje novih i
brzih puteva (na primer francuskog autoputa koji je izgraden pored postojeéeg zakréenog puta) predstavlja
dobro resenje. Uvodenje takse na te puteve revoltirace vozace zbog ideje da placaju za nesto Sto su do sada
dobijali besplatno. Holandani su godinama razmatrali plan za reSavanje problema zakr¢enih saobracajnica, ali
ni jedna koaliciona vlada nije smatrala da ¢e uspeti da odoli otporu koji bi izazvao ovaj radikalan plan. U
Singapuru u kome je disciplina na izuzetnom nivou i u kome postoji najsloZeniji sistem naplate putarina na
celom svetu, gracani su ubedivani da prihvate najnoviji fleksibilni sistem naplate tako §to su im ponudena
smanjenja nekih drugih poreza na vozila (Gregory Mankiw & Mark Taylor, 2011).

Odlaganje opasnog otrova na tlo predstavlja potencijalnu pretnju ljudskom zdravlju i okolini. Prema
kriterijumima zapaljivosti, korozivnosti, reaktivnosti i toksi¢nosti oko 450 vrsta otpada smatra se opasnim.
Odredeni materijali, blato iz naftnih bu$otina, ostaci iz rudnika, pepeo krutog otpada i drugih postrojenja koja
koriste ugalj najveci su zagadivaci zivotne sredine. Deponije opasnog otrova uklju¢uju mnoge materijale za
koje se smatra da su kancerogeni bilo da imaju negativan uticaj na reproduktivni, imunoloski ili neuroloski
sistem. Opasni otpad je potencijalna pretnja ljudskom zdravlju i okolini. NajviSe otpada nastaje kada
hemikalije iscure iz deponija u kisnicu ili ispare u vazduh. U blizini mnogih deponija zive ljudi i zbog toga
$to stanovnici dolaze i odlaze, tesko je utvrditi pojavljuju li se poviSene vrednosti bolesti koje se ponekad
nadu blizu tih smetlista slu¢ajno ili zbog izloZenosti otpadu. Mnoge vrste otpada su dugog veka i zato se
mora utvrditi dugoro¢ni uticaj koji je te$ko predvideti.

Najbolji primer odlaganja opasnog otrova predstavlja Love Canal, predgrade Nijagarinih vodopada u
drzavi New York. Najpoznatija deponija opasnog otpada od 1942. do 1953.god. Hooker Chemical i Plastics
Corporation (sada Occidental Chemical) zakopali su milione funti hemijskog otpada zatvorenog u metalnim
bacvama u napustenom kanalu. Hooker je tada prodao zemljiste gradu za 1$ kao mogucu lokaciju za osnovnu
$kolu. Ubrzo je duz celog podrucja niklo predgrade. Medutim, ba¢ve su korodirale i teku¢i otpad je poceo
izbijati na povrSinu i podrumske prostorije. Godine 1978. nakon velike zabrinutosti stanovnika zbog
posledica na zdravlje koje su se kretale od gubitka krzna kod ku¢nih ljubimaca do porodajnih deformacija i
raka dojki. Otkrivanje velikih koli¢ina hemikalija u nekim domovima, uticalo je da drzava New York naredi
evakuaciju stanovnistva iz tog podrucja. Iako je Love Canal najviSe proucavana deponija opasnog otpada u
svetu, ostala su mnoga pitanja o moguéim posledicama na zdravlje. Slu¢aj Love Canal pokazuje kako
nepravilno rukovanje opasnim otpadom moze biti stvarna pretnja zdravlju. Pretpostavka da je odlaganje
otpada u tlo najveca dugoro¢na pretnja okolini, u osnovi teret dokaza stavlja se preduzecima da pokazu da su
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metode odlaganja zaista sigurne. Spaljivanje, recikliranje i odlaganje u vodu ¢e postati najuobicajnije metode
odlaganja u budu¢nosti (Eban Goodstein, 2003).

4. TRAGEDIJA ZAJEDNICKOG

Zajednicki resursi stvaraju novi problem koji se moze razumeti na osnovu pri¢e pod nazivom Tragedija
zajednickog. Postavimo problem u kontekstu pasnjaka u zajednickoj svojini. Zamislite Zivot na selu. U tom
selu se odvijaju mnoge privredne aktivnosti, a jedna od najvaznijih je napasanje krava na zajednickom
pasnjaku. Nijedna porodica ne poseduje taj pasnjak, a sa druge strane stanovnici tog sela zajedno poseduju taj
pasnjak i svima je dozvoljeno da dovode krave na ispasu. Zajednicka svojina dobro funkcionise jer trave ima
u izobilju. Zajednicki pasnjak koriste svi koliko Zele i on ne predstavlja rivalsko dobro, besplatna ispaSa
krava ne izaziva nikakve probleme i svi stanovnici sela su zadovoljni. Sa porastom broja stanovnika tog sela
raste i broj krava koje se vode na ispasu na zajedni¢kom pasnjaku. Broj krava se stalno povecava, a veli¢ina
pasnjaka je fiksna i pasnjak pocinje da gubi sposobnost obnavljanja. Posledica svega jeste da na pasnjaku
viSe nema trave, uzgoj krava postaje neodrziv, sto¢ni fond se smanjuje i mnoge porodice ostaju bez
najznacajnijeg izvora prihoda (Gregory Mankiw & Mark Taylor, 2011).

Mora se identifikovati uzrok ove tragedije. ZaSto su stanovnici tog sela dozvolili da se stada krava
uvecaju $to je direktno uticalo na unistenje zajedni¢kog padnjaka? Zato $to postoji razlika izmedu drustvenih
i privatnih podsticaja. Od zajednicke akcije stocara zavisi o¢uvanje paSnjaka. Sto€ari su mogli blagovremeno
da sprovedu kolektivnu akciju tako $to bi smanjili broj krava u stadu do nivoa koji bi pasnjak mogao da
izdrzi. Medutim, stocari nisu bili motivisani da smanje broj krava u stadu.

Tragedija zajednickog nastaje zbog eksternalija. Kada se stado krava u vlasni$tvu jedne porodice napasa
na zajednilkom pasnjaku, ono smanjuje kvalitet pasnjaka koje je na raspolaganju stadima u vlasnistvu drugih
porodica. Stocari zanemaruju ovu negativnu eksternaliju kada donose odluku koliki ¢e broj krava imati u
stadu, pojavljuje se prekomerni broj krava.

Stanovnici sela bi resili problem da je tragedija mogla da se predvidi. Problem bi se resio tako $to bi svaki
stocar u stadu imao propisan broj krava, zatim da internalizuje eksternaliju oporezivanja krava ili licitacijom
prodati broj dozvola za uzgoj krava. Stanovnici sela mogli su da reSe problem ispase na nacin koji savremeno
drustvo primenjuje pri reSavanju problema zagadenja.

Kada je re¢ o paSnjaku, stanovnici sela mogu da podele pasnjak medusobno. Svaka porodica moze da
ogradi svoj deo pasnjaka i spreci prekomerno iskori$¢avanje. Tako pasnjak postaje pre privatno dobro nego
zajednicki resurs.

Analizirajmo slu¢aj pasnjaka na kome stodari napasaju krave na zajednitkom pasnjaku. Zelimo da
uporedimo dva mehanizma alokacije. Prvi je reSenje koje podrazumeva privatno vlasni§tvo nad pasnjakom
gde vlasnik sam odlucuje koliko ¢e krava da pase, a drugo reSenje je pasnjak koga poseduju svi stanovnici
sela, na kome je pristup besplatan i neogranicen.

Pretpostavimo da jedna krava kosta a dinara. Koli¢ina mleka koju krava daje zavisi od koli¢ine trave koju
krava pojede na zajednickom pasnjaku. Ako je f{c) vrednost mleka koja se dobija ako ¢ krava pase na
zajedni¢kom pasnjaku. Vrednost mleka koje daje jedna krava predstavlja prosecni proizvod, f(c)/c. Ako
zelimo da maksimiziramo bogatstvo sela, koliko bi krava paslo na zajednickom pasnjaku? Za maksimiziranje
ukupnog bogatstva, postavljamo problem (Hal R. Varijan, 2008):

max f (c) — ac (1)

Maksimalna proizvodnja se ostvaruje kada grani¢ni proizvod jedne krave bude jednak njenom trosku, a
(Hal R. Varijan, 2008):

GP (c*)=a 2)
Ako je grani¢na koli¢ina mleka veca od a, isplatilo bi se da jo§ jedna krava pase na zajednickom

pasnjaku. Ali, ako je grani¢na koli¢ina mleka manja od a, isplativije bi bilo da se jedna krava skloni s
pasnjaka. Na privatnom pasnjaku vlasnik pa$njaka moze da ogranici pristup i na taj nacin omogudi reSavanje
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ovog problema. Stocar koji je i vlasnik pasnjaka moze da planira broj krava u stadu koji obezbeduje
maksimiziranje profita.

Sta se desava ako sto¢ari sami donose odluku da li ¢e koristiti zajedni¢ki pa$njak? Stocari sami biraju da
li ¢e napasati krave ili ne. Napasanje krava je profitabilno dok je vrednost mleka koje daje krava vece od
troska jedne krave. Ako postoje ¢ krave koje se napasaju i vrednost mleka po kravi iznosi f{c)/c. Razmatranje
mogucnosti o jo$ jednoj kravi bi¢e f(c+1), a broj krava iznosic¢e c+1. Prihod koji ostvaruje stocar iznosice
flct1)/(ct+1). Prihod se uporeduje sa cenom krave, a. Ako je f(c+1)/(c+1)>a, profitabilno je dodati kravu, jer
vrednost mleka premasuje tro$ak krave. Sto€ari ¢e napasati krave sve dok prose¢ni proizvod jedne krave ne
dostigne a. Stocar ¢e povecavati broj krava ako je profitabilno napasati krave na zajedni¢kom pasnjaku. Kada
profit padne na nulu, stocar ¢e prestati da uvecava svoje stado krava, gde je (Hal R. Varijan, 2008):

SO —aC=0 3)

Donosenju odluke o povecanju stada prethodi analiza dodatne vrednosti koja se dobija f{c)/c i koja se
poredi sa cenom krave a. Ova racunica izostavlja ¢injenicu da ¢e dodatna krava smanjiti koli¢inu mleka svih
drugih krava jer ¢e se napasati na pas$njaku u zajednickom vlasnistvu. Na zajedni¢kom pasnjaku pase veliki
broj krava, te je prilikom kupovine jo§ jedne krave stocar izostavio drustveni troSak svoje kupovine.

Pretpostavimo da stocari imaju broj krava koji je zanemarljiv u odnosu na ukupan broj krava koje pasu na
zajednickom pasnjaku. Medutim, koli¢ina mleka po jednoj kravi opada, ako se broj krava koji pase na
zajednickoj livadi sve viSe povecéava. Ako ne postoji mehanizam koji ograni¢ava koris¢enje zajedni¢kog
pasnjaka, pas$njak Ce biti pretrpan i prose¢na koli¢ina mleka ¢e opasti. Grani¢na vrednost proizvodnje mleka
uvek ¢e biti ispod vrednosti proseéne proizvodnje mleka. Broj krava pri kome je grani¢na vrednost mleka
jednaka a, mora da bude manja od onog pri kome je vrednost prosecnog proizvoda jednak a (Hal R. Varijan,
2008).

Mehanizam koji ograni¢ava kori§¢enje pasnjaka moze se obezbediti samo ako je paSnjak u privatnom
vlasni$tvu. Ako je sve do ¢ega je ljudima stalo u vlasnistvu nekoga ko moze da kontrolise upotrebu i spreci
druge da ga prekomerno koriste, onda nema eksternalija. Prvivatno vlasni$tvo ne predstavlja jedinu drustvenu
instituciju koja podstic¢e na efikasnu upotrebu resursa. Moze da se uvede pravilo koliko krava moze da pase
na zajednickom paSnjaku. Pravni sistem mora da uvede ovo pravilo koje bi obezbedilo efikasno kori$¢enje
zajednickih resursa. Situacije u kojima nema zakona ili je dvosmislen, javlja se tragedija zajednickog
vlasnistva.

Pri¢a o tragediji zajedni¢kog ima svoju pouku: kada jedna osoba koristi zajednicki resurs, smanjuje
moguénost drugima da ga koriste. Ova negativna eksternalija ima za posledicu prekomerno kori§cenje
zajednickih resursa. Vlade mnogih zemalja mogu da rese problem koris¢enja zajednickih resursa drzavnom
regulativom i to pretvaranjem zajednickih resursa u privatno dobro ili oporezivanjem.

5. ZAKLJUCAK

Zajednicka dobra moze svako da konzumira. Zbog problema besplatnog kori§¢enja, postoji verovatnoca
smanjenja optimalne koli¢ine zajednickih dobara. Efekat zajedni¢kih dobara mora da obezbedi istu koli¢inu
dobara za sve potrosace odredenog dobra. Mozda potro3aci imaju razli¢ite preferencije i raspoloziva sredstva,
a ipak moraju da postignu dogovor kako bi omogucili efikasnu raspodelu zajednic¢kih dobara. Drzave su
odgovorne za kontrolu zajednickih resursa. Zakon o €istom vazduhu zahteva regulisanje margine sigurnosti.
Moraju se razviti planovi za postizanje standarda kvaliteta vazduha. Zakon o ¢istoj vodi kao svoj cilj ima
sigurnost urezujuci vode za ribolov. Zakon o ouvanju i obnovi resursa mora da sadrzi propise koji se odnose
na odlaganje opasnog otpada na kontrolisan na¢in. Cis¢enja se finansiraju iz fondova sredstava zajednicke,
solidarne i pojedinacne odgovornosti. Zakon o ugrozenim vrstama kao svoj cilj mora da sadrzi standarde o
ekoloskoj odrzivosti i zastiti prirodnog kapitala.
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ABSTRACT

Mountains and forests are relevant natural resources, powerful ecosystems. They are significant in ecological, touristic,
cultural, sport, recreational, healthful and any other sense. Touristic potentials of Eastern Serbia's mountains are for sure
the most demanding and challenging issues but the natural wealth is relatively used in modest ways. This wealth needs to
be presented and available to a wider circle of people and investors. The purpose of this paper is: the power and potentials
of Eastern Serbia's mountains and forests resources to be evaluated and explored in order that the possibility of further
tourism and other related and specific themed programs like mountain climbing (mountaineering) can be extended
considerately. The key questions are dealing with innovations of mountain's products, diversification of touristic
activities, further development of quality services, etc.

KEYWORDS

mountain and forest resources, mountain tourism, Eastern Serbia, development potentials.

1. INTRODUCTION

Mountain and forest resources posses enormously important part in many domains of human existence and
living growth of nature. They are creating biological preconditions regarding health preservation and many
others. When it comes to general forest condition in Serbia (according to actual applied methodology in our
country) compared to European forests, there is certain concern and worry because the forest region with
29,1% is significantly bellow the forest regions in European countries with 46%. On the other hand, world's
average of forest regions is around 30% (Government of Republic of Serbia - National strategy... page 180).

Public companies are working with only fifty percent of disposable mountains and forests funds and the
rest of it is in possession of national parks, private owners and other companies. According to the current
trends of managing forests, Serbian forest policy would have to find the balance between the following
functions: economical, ecological, touristic, healthful, sport and cultural.

Well though-out strategy and policy of efficient and expert managing of mountain and forest ecosystems
implies consistent implementation in creating goals dealing with the growth of forest arias, building systems
of mountain and forest protection, (cutting down / clearing the forest, building urban arias with no control,
pollution, etc.) which brings to rational usage of forest regions productive potentialities, foundation of small
and medium companies focusing on managing various jobs in forestry, etc.
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The preservation degree of the environment in Serbia depends in the first place on the state and degree of
the forest conservation. Cutting down, wrecking and degradation of the forest primarily in the mountain
region had very bad effects on the environment's primary elements - quality of the air, soil, flora and fauna,
i.e. the biological diversity and the entire ambiance. It is obvious that the forest conditions are getting worse
at private properties because that aria is not adequately organized and there isn't any skilled training of the
smaller forest lots owners.

The particular pestilence presents the various range of forest damages causing destructive impact on
condition and capacity of the forest resources in Serbia. We are talking about damages caused by bad weather
conditions, illegal cutting, herbal diseases, fires, harmful insects, thefts, etc. There is a wide range of the
mountain and forest usage and function. It is advisable and beneficial to keep balanced managing of the
forest funds especially in rural parts of Serbia and at the same time to increase energetic usage of the forest
ecosystems.

2. ECONOMY OF MANAGING THE FORESTS

Forests are primarily biological systems. When forests are exploited for human usage only both ecological
and economical analyses can be helpful in understanding the principles of efficient managing. The rate of
natural growth is fundamental in the forest ecology and it provides the connection between ecological and
economical analyses. The important constituent in the policies of managing the forest is the cumulative
nature of the forest growth: the biomass that has been increasing by the years, decades or even centuries will
remain available for the usage if it stays unimpaired. Hence, the proper timing of exploitation is crucial in
managing the forests (Harris M.J., 327.).

In some cases human activity has decreased and in some has increased the forest regions and altered
forest biodiversity. Worldwide, about 2/3 of cutting down the rain forest arises due to agricultural techniques
"cut down and burn" but not directly from cutting down the trees for wooden material. However, creating
forest regions and building roads for wooden material transportation often enables the outburst encouraging
destructive agricultural techniques. In Asia and Latin America cutting down the forests is directly
responsible for loss more than a half forest region. Havoc of the rain forest has been substantial in few last
decades. Estimated loss of the rain forests is between 50.000 km2 and 170.000 km2 per year. (Harris M.J.,
331.).

Today the economical ratios of the mountain units are in the process of transformation. Even the furthest
mountains are connected with regional and global markets in certain ways. Road and air traffic are being
built speedily. The turnover has begun since the early start of 19th century discovering the Swiss Alps by
English tourists. In the fast urbanizing world the importance of mountain regions as global touristic centers is
still growing. Many people will always want to visit mountains, to test their physical stamina, to run away
from the everyday life pressure or to visit places specially inspired by. (Jovanovic T., p. 436.).

3. THE ATTRACTIVENESS OF REGIONS IN EASTERN SERBIA

The attractiveness of Eastern Serbia resides in magic and mysteries, colourful contrasts of geomorphology,
very rich flora and fauna, good people and their hospitality, unexplored areas in which one loses any contact
with the civilization. Generally, Eastern Serbia is economically speaking underprivileged part of Serbia.
Touristic infrastructure is modestly developed - regarding hotels, motels and other forms of private
accommodation, restaurants, etc. Highway and road traffic has lower intensity and it reflects low population
density of Eastern Serbia. Even across the highway of magical and exciting Djerdap Canyon you can easily
ride a bicycle. Bigger towns are: Pozarevac, Negotin, Zajecar, Majdanpek, Bor, Kladovo, Pirot,
Dimitrovgrad, Knjazevac, Petrovac na Mlavi, Kucevo, Sokobanja, Gamzigrad and others.
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Natural beauties arises in the region of mystical Homolje full of powerful and magical caves, in quiet and
plenteous Branicevo, Djerdap national park - the biggest canyon in Europe, spring of The Mlava River,
gorgeous Lazarevo Canyon, marvelous Vratna, spring of The Timok River, Zavojsko Lake, old Mountain -
the roof of Eastern Serbia, Rtanj - mountain shaped like a pyramid hiding various mysteries and other.

Cultural and historical heritage is represented by significant number of monasteries, (Manasija, Ravanica,
Gornjak, Poganovo and other), archeological location - Felix Romuliana, former metropolis of the Roman
Empire - Viminacium, the culture of the Lepen civilization, the remains of the Emperor Trajan road, bridge
and board, Rajac and Rogljevac, fortresses Sokograd, Golubac, Fetislam, Ram, etc. as well as customs, food,
music, various manifestations.

This was the crossroad of many empires - Ancient Greek, Roman, Ottoman then Serbian, and their
cultures and customs remained as long lasting marks. Wine industry is present in towns: Knjazevac, Zajecar
and Negotin. Along mountains, the great touristic potential lies in many lakes, rivers and spas. It goes
without saying that people are the most valuable - with their hospitality and heartedness.

4.CHALLENGES REGARDING TOURISTIC DEVELOPMENT IN
EASTERN SERBIA

During the last 100 years in Serbia, as well as in Eastern Serbia, mountain tourism was growing but it
evolved significantly after 2000 A.D. (Compilation of works: "100 years of mountaineering in Serbia 1901 -
2000, p. 5.). Many positive effects were brought but also a genuine threat regarding preservation of the
environment and substantial development. The following specifications can be categorized: mountain
tourism has strengthened rural regions at the first place as potential financial income and improving the
quality of lifestyle. Instituting the protection of mountain resources, natural landscapes, as well as protection
of landscaped created by men brought many positive effects. In a part of mountain tourism there are also
serious threats caused by increasing sales and ecological deformations.

Special treatment regarding touristic development in Eastern Serbia should be focused to the factors of
natural origin, such as: potentials of the mountain regions (mountains, villages, flora and fauna, etc.),
hydrographic potential of the rivers, as well as natural, clean and unpolluted environment. Further direction
regarding mountain tourism will specified touristic activities including mountain tourism, winter holidays,
excursions / picnics, hunting and fishing, etc. Building new, themed objects will be required due to the
concept of real touristic offerings. We are talking about building new hotels, mountain houses / lodges,
arranging camping arias, mountain and forest paths, etc.

Mountains became a magnet of today's tourism and it is the fastest growing industry in the world.
Tourism has the vital importance in preserving and developing mountain regions. When it comes to global,
worldwide tourism, only 15 - 20% comes from mountain tourism or between 70 - 90 billions annually. World
Trade (Touristic) Organization predicts over billion international tourists in the upcoming period. As tourism
is increasing in mountain areas worldwide enlargement of ecological, social and economical improvement
can be expected as well. (unep.org)

Reasons and aims of protecting mountains and forests are including preservation and improvement of
biodiversity, geological inheritance and landscape characteristics for scientific researches, educational,
recreational, touristic, cultural needs and purposes. Thereat Law of the environment protection represents the
real foundation for determining general / public interest due to labeling the protected areas.

5. GENERAL DISTINCTIONS OF MOUNTAIN MASSIVES IN EASTERN
SERBIA

The biggest and therefore more important mountains in Eastern Serbia are: Beljanica, Crni vrh, Deli Jovan,
Homolje Mountains, Goli Krs, Kucaj, Malinik, Miroc, Somrda, Stol, Veliki krs, Baba, Bukovnik, Devica,
Kalafat, Ozren Rtanj, Old Mountain, Svrljig Mountains, Tresibaba, Tupiznica, Vidlic and other.

The highest peaks of northern part of Eastern Serbia are shaped by The Danube River at north, The Velika
Morava River at west, state line / border at east and The Grza River, The Crni Timok River and Cestobordica
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arch at south. Mountains which are placed here belong to Carpathian Mountains. The highest peaks of
southern part of Eastern Serbia which are consisted of Carpathian and Balkan Mountains and mountains of
Serbian and Macedonian masses are shaped by The Velika Morava River and The Juzna Morava River at
west, The Nisava River at south and the state border at east.

On 38 mountains and massifs in Eastern Serbian region there is a total number of 735 mountains' peaks
above 500 meters above see level, (421 peaks in northern part and 314 peaks in southern part). This
represents genuine treasure for developing mountain sports and other sorts of recreational, touristic and
adventurous activities almost during the whole year.

The highest mountain is Stara Planina with its peak Midzor (2169 m.). It is also the highest summit in
Serbia (KIM is not included). Officially, the highest summit in Serbia is Djeravica placed at the top of
Prokletije mountain with 2656 meters above see level. Mountain Stara Planina belongs to a group of ranged
mountains. The main range is 550 km long and it goes from Zajecar to The Black Sea and the part of this
range represents the natural border between Serbia and Bulgaria.

6. MOUNTAIN TOURISM POTENTIALS IN EASTERN SERBIA

Generally speaking, mountain tourism overtakes a wide diapason of activities for people who prefers
different mountain sports - skiers who prefers different ski paths, mountain climbers - recreational, true
alpinist, speleologist, bicyclers, trackers, etc. All of them are in love with the nature and the fresh air. The
tradition of skiing, mountain climbing, alpinism exists in Serbia more than a hundred years.

Mountain tourism has solid potential in Eastern Serbia. It represents a small world treasure. Mountain
Stara Planina should be mentioned at the first place because it has beautiful terrain configuration for ski paths
at 2000 meters above sea level. Unfortunately, the potentials of this rough diamond are minimal so far.

Visitors are experiencing the unique visual pleasure on mountains such as Stara Planina, Beljanica,
Homoljske planine, Miroc, Stol, Tupiznica, etc. Visitors can experience the infinity of space, power of the
mountain, joy of the existence. Sport and recreational staying on the mountains of Eastern Serbia can be
sorted in three levels: from 500 to 1000 meters above sea level (over 25 mountains), from 1000 to 1500
meters above sea level, (Beljanica, Crni Vrh, Deli Jovan, Malinik, Stol. Veliki krs, Devica Leskovik,
mountains near Svrljig, Tupiznica and Vidlic), and from 1500 to 2169 meters above sea level (Rtanj and
Stara Planina).

The beginners and middling skiers prefer slopes between 100 and 500 meters with average inclination of
10 to 15 degrees. Touristic settlements, sport and recreational centers, mountain lodges, camping areas and
other forms of tourism can be built at very convenient mountain locations with solid traffic and other
infrastructure.

Mountain climbing is considerate as one of the difficult sports. There is a possibility of organized
development various sorts of recreational and extreme mountain climbing in Eastern Serbia, such as classic
hiking and mountain climbing, mountain biking, skiing, canyon exploring, (The Canyon of Lazarus at the
first place), alpinism, free climbing on artificial rocks, speleology, mountain orientation, mountain marathon,
etc.

7. TOURISTIC MOUNTAIN JEWELS OF EASTERN SERBIA

STARA PLANINA - Indeed, the most impressive potential of touristic development in Eastern Serbia lies /
exists here - the authentic park of nature, with climate - moderately continental. Between 1100 and 1900
meters five months during one year there are numerous sport and recreational activities on the snow. The ski
center is placed at 1723 meters above sea level including 13 kilometers of ski paths and slopes. Ski lift
maximum capacity is 2400 skiers per hour. The attractiveness of Stara Planina lasts during the whole year -
in many sports both for recreational activities and for the lovers of extreme sports.Mountain climbing
becomes more and more popular as a group sport, recreational and sport activity.

The mountain paths are well marked and clean. Other mountains have their wilderness which makes them
very appealing for adventurous tourism. There are many attractive destinations on Stara Planina - mountain
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peak Babin zub, the highest peak / summit Midzor, also Srebrna Glava, Vrazja Glava, Visocica, the lake
Zavojsko, etc.

Ventures of Stara Planina have many other aspects: picking healing herbs and mushrooms, observing
natural monuments and birds in their protected areas, etc. Paths and mountain roads of Stara Planina are
parts of European pedestrian corridor E4 going from direction of Sokobanja towards Babin zub peak and
continues further towards Bulgaria. The "off - road" rides are also very popular (vehicles like jeeps). The
Lake Zavojsko is good for fishing and swimming during the summer. Flora and fauna are very specific. At
the bottom of Babin Zub Subal beech can be found as well as the trout in the streams and rivers.

Kind and heartfelt local people are always ready to offer and share their genuine food specialities in the
villages at the bottom of Stara Planaina, like village Dojkinci. You can eat "belmuz" made of cheese and corn
flower. There are more supporters of extreme sports on Stara Planina than ever. Steep sides of this eastern
beauty are ideal for free ride and snowboarding. Mountain biking contests are held during summer, as well as
paragliding. And alpinism has also a very important place.

HOMOLJSKE PLANINE - THE MOUNTAINS OF HOMOLJE - monumental, powerful mountain
massif in Branicevo County is a part of the range which belongs to The Carpathians and it is mostly consisted
of shale and limestone. The cliff of this mountain is very powerful in its diversity; it goes from the end of
plain Stig, south from Gornjak gorge and in mild arch from west to the east towards town Bor. It is located
between the valley of Zvizd at south and the valley of Mlava at west. It is connected with mountain massif
Beljanica forming very impressive wholeness. There are 81 peaks in this mountain massif. The highest peaks
are Kupinova glava (940 m) and Zdravca (898 m).

The region of Homolje and its mountains still defies harmful influences and modern trends of today's
civilization. There are no harmful traces of agriculture, tourism and insubstantial industry. Very striking
statement can be found in some texts and media referring that this area with its mountain massif could be the
least polluted region in Serbia - still unrevealed but quite authentic natural treasure of our state. Due to the
modest economical development of Zagubica, Kucevo and Petrovac na Mlavi massive industries are not in
the current frame of economy. When it comes to ecology, it's a huge plus but quite the opposite when it
comes to standards of living of those who inhabit this region.

BELJANICA - is one of the biggest mountains in Eastern Serbia with its height of 1339 meters. It is
placed between The Mlava River and the valley of Zagubica at north and The Resava River at south. It's 24
km long with average width of 12 km. It covers the area of 309 square kilometers. Beljanica is rich with
water, both on the surface and underground. Also water can be drunk freely which speaks a lot of its clarity
and absence of any pollution. Touristic potential as the future perspective emphasizes its ecological clarity
and absence of heavy industrial machinery.

Relatively weak population density and isolation are present causing bad influence to the near future. The
whole diversity of healing herbs is growing on meadows and forest valleys of Beljanica; wild hogs, deer and
rabbits can be found.

OZREN - this mountain is placed about 5 km from Sokobanja and its highest peak is Leskovik (1174 m).
There are many places with quite solid touristic infrastructure: Ozren, Ripaljka - famous waterfall and
Kalinovica.

RTANJ - this mountain is near Boljevac and it is composed of limestone cliff and shale on east. From the
top of the mountain (1565 m) when the weather is nice The River Danube, Avala, Kopaonik, Stara Planina,
Vidin and some parts of Bulgaria can be seen. Northern side of the mountain is covered with forests and it
has autochthonous herbal sorts and springs of fresh drinking water. There is a small chapel dedicated to Saint
George on the top of the peak Siljak, built in 1932 but now in ruins.

CRNI VRH - this mountain massif is placed between The Morava River and The Crni Timok River. It is
30 kilometers from Bor. The highest peak is 1043 meters above sea level. There is a ski area with marked ski
paths / slopes 920 meters long. Pleasant mountain climate conditions and deep snow cover usually lasts till
May. This mountain is rich in forest and the beech is dominating. Nearby is the road connecting Bor and
Zagubica and the green, fresh mountain air, plenty of wild herbs allure many guests with different interests
and profiles. Building " The Jelen - Hyatt Regency" hotel with 850 beds stopped in 2000.

VELIKI KRS - this is the second mountain containing cliffs and it's very rocky with the highest peak of
1148 meters above sea level and it is placed about ten kilometers near Bor. Mountain length is 9 km and
width is 3 km and it makes narrow and sharp mountain range made of shale. There are several forest
complexes.
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8. MOUNTAINS AS THE FOUNDATION OF REGIONAL
DEVELOPMENT

Mountain massifs in Eastern Serbia represent the most unserviceable and futile touristic potential in Serbia. A
certain number of mountains could be the foundation of planned regional development, such as Stara Planina,
Rtanj, Tupiznica, Ozren, beljanica, Veliki krs, Stol, Homolje, Beljanice and others. Complex and strategic
documents have been made for the government of Serbia for a certain number of mountains in previous years
(Beljanica, Kucajna, Stara Planina). The emphasis is on developing tourism, space planning, traffic
engineering, preserving our cultural heritage, informatics systems, preservation of the environment,
viniculture, beekeeping, etc. It's a very clear vision of development in the next ten years and more.

Considerable amount of effort is needed when it comes to knowledge, strategy and general professional
and political support regarding certain chosen mountains in Eastern Serbia in order to be economically
developed. There is a need for many aspects to be clarified, for branding, establishing manufacture, crafts,
services, tourism and other competitive market offers - like agricultural manufacturing organic food, etc. The
existing roads around the mountains and forest paths are very low in quality although they are pretty much
satisfactory when it comes to principles of accessibility.

Certain number of mountain massif in Eastern Serbia already have valuable and well preserved natural
and cultural historical heritage and it can certainly initiate reviving some rural population density and
creating firmer bonds with urban centers far and near. These mountains are very convenient for tourism,
sport, cultural and educational activities.

It isn't so easy for the quality of life to be setup on a higher ground especially regarding people's lifestyle
and standards in the settlements which have been rudiment, poor and culturally sterile. The verges of
mountains near Svrljig, Tupiznica, Deli Jovan, Kucajna, Miroc, Malinika, Homolje are some of the
examples. One of the options could be forming certain agricultural associations and organizing manufacture
of forest products. This way could enable disposal of goods by purchasing distributional means.

Well planned developing of a proper touristic service in the mountain and forest regions of Eastern Serbia
requires a genuine holistic approach and marketing. It would imply redirection of external, internal and
interactive marketing. External marketing covers the usual jobs regarding preparation, price formation,
distribution, promoting certain services to customers. Internal marketing covers training and motivation of
the employees so that provided services remain good and solid.

9. CONCLUSION

Mountains and forest are relevant resources of vital ecosystems. Therefore their role in economical
development, protection of the environment, ecological sustainability and human welfare can't be simply
measured. Touristic potentials of Eastern Serbia's mountains and forest are quite moderately, maybe even
lowly used. This natural wealth is also quite unexplored. These mountain massifs represent a sort of
enigmatic issues. Therefore they should be presented and available to a wider circle of people and
investors.The point is to make these mountains and forest available not only to sportsmen and mountain
climbers but also to a wide group of those who are interested in them - local and foreign tourists and all the
lovers of our mother nature. Possibilities of using mountain resources are significant. It's a very impressive
morphological diversity and distinctions.
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ABSTRACT

Today’s leading challenges are reflected in the effort to establish a harmonious interrelationship between
economy and nature, so that economic process can function smoothly. This is necessary not only because of
the limitation of natural resources, but also because of excessive waste that exceeds the total capacity of the
natural environment. The essential question is how to preserve natural resources and biodiversity for
generations to come. An ecologically oriented economy is needed.

Modern society would have to seriously examine the connection between ecological objectives to protect
environment and economic objectives. In other words, create growth and development aligned with the needs
and constraints of nature. This approach involves using of the concept of ecological economy and strategic
projects in the local economy, as certain revisions in the accounting system.
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1. INTRODUCTION

Interaction of the economy with the nature has entered a phase in which requires the permanent monitoring
and active measures, in order to ensure the smooth functioning of the economic process. This is necessary not
only because of the limitation of natural resources, but also due to the discharge of waste that overcomes the
absorptive capacity of the natural environment. It is necessary to look at the relationship between economic
objectives, maximizing resource efficiency and the environmental objectives for protecting the natural
environment, i.e. define development aligned with the needs and constraints of nature because the economic
activity of man has its biophysical basis.

The rapid population growth and the explosive economic growth, which increasingly plague all forms of
resources, especially threatening the biodiversity of the Planet, state the necessity of regulated, with the
essential requirements of ecology coordinated behaviors of economies in all countries. Efforts should be
directed to the preservation, protection and restoration of plant and animal species and their sustainable use
without compromising the natural balance. It is necessary to increase knowledge about sustainable economic
development and environmental economics, as they are in the service of ecological rationality (increase of
interest, awareness raising, long-term research and monitoring its implementation).

It is an undeniable connection between the economic development and the state of the environment and
with the necessary natural balance, Ecology aims to minimize losses to the environment which are created
due to human economic activity. Even a rudimentary definition of the notion of economy and ecology
indicates the necessary adversarial relation, but also indicates to certain integral elements in models of
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economic and environmental development. The main task of the economy in relation to the environment
comes down to finding methods and procedures which ensure the most efficient processing of natural
resources to goods and services for human needs, while the goal of ecology is to protect natural environment
and preserve resources unchanged.

From an economic perspective the environment has the character of a composite good, because it supplies
the economy with resources, which are transformed into final products. This transformation is allowed by
energy, which is also provided by the natural environment, but the environment also provides a range of
finished products to consumers - clean air, drinking water, land (arable), but also the aesthetic values of the
natural landscape.

2. SUSTAINABLE DEVELOPMENT AND ADAPTATION OF THE
ECONOMY TO ENVIRONMENTAL PROBLEMS

Epoch of consumer society with the aim to produce more and cheaper, without sufficient respecting the
(scarce) natural resource, requires urgent change, and as a salvation, consistently raising the environmental
awareness of people is imposed, as well as the companies, economy and society in general - in the direction
of sustainable development, to rationally exploit natural resources. Consistent commitment to sustainable
development is inappropriate if the financial results are poor, there is no stable financial policy, etc. The
commercial sector would have to show a lot more responsibility, to have a clear vision and initiative and
contribute to the preservation of all resources, and above all, the natural resources and protect the
environment, and also, to approach responsibly to the phenomenon of sustainable development.

In the last decade of the last century, there are few words that are so affected on the theory and practice of
planning and directing social and human development on ecological theory and practice, but also on other
natural sciences and humanities like sustainable development. This term is "in", and it’s use in various
situations and occasions goes almost to the hype, so that today, especially in natural and economic sciences,
and recently in politics, it became a kind of a buzzword. The term ,sustainable development means
,possible permanent development, compliance, directed towards the environment, continuous or balanced®.
Some authors believe that the idea and concept of sustainable development is based on the following
principles: precautionary, risk prediction, prevention of causes, a new evaluation of environment, change in
behavior and consumption patterns, because in addition to ecological and economic dimensions, this concept
includes the social and cultural dimension [Harris , (2009)].

The development, which, in relation to the economy, wants to wear the title of sustainability, which fairly
shares work and ensures the basic supply, as well as the quality of life of people, requires the establishment
of strong growth in consumption of all types of resources and energy, but with raising the effectiveness and
efficiency in consumption. It is impossible to achieve without technological innovation within the efficient
strategy (effectively achieving the goals, at the lowest cost) and requests to change the economic framework
conditions. Important criteria are enhanced use of renewable resources and energy (to the extent of their
regeneration), minimizing the use of non-renewable resources and energy and their replacement by
renewable energy, minimizing the emission of harmful components and neutralizing them, and minimizing
the use of high-risk technologies.

The concept of sustainability is not finished program, but the program that should start the process of
seeking the road to success, starting from different (environmental, economic, social and cultural) principles.
It is not a model of harmony within any society or in terms of harmony with nature. Conflicts about solutions
and conflicting interests on the global and local levels are programmed, ie, inevitable in this concept. The
countries are trying to find appropriate ways to rational and cultivated usage of natural resources, so they can
develop credible, fair international cooperation in the field of scientific research.

Today humanity faces the problems of the public and of great importance, with serious damage to the
biosphere and ecosystems, significant degradation and pollution of air, water and land, relentless exhaustion
of mineral and energy resources, unabated loss of biodiversity - in the part of the plant and animal world, the
cardinal quantity waste, extreme poverty in certain regions of the world and others. [Riznic, (2009)]
Responsible companies knowingly rely on public accountability, transparency, exchange of good practices
and generally have a positive impact on business and the natural environment in the wider community.
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However, a number of advanced and agile enterprises presents a special effort for consistent
implementation and application of sustainable development in it’s operations. They are trying to set certain
limits in the process of the consumption of natural resources - that it is within the limits of normality. In a
word, according to generally accepted global idea - to identify and meet the needs of present generations,
without compromising the needs of those who will inherit them. It is necessary, also, to proceed with
upgrading the existing system of economic instruments and introducing flexibility and stimulation, with the
largest respect for the principle: "polluter pays". Competitiveness of our economy can not be based on low
energy prices, but rather on energy efficiency, appropriate regulatory and incentive measures should be
introduced (reduction of various taxes for environmental pollution, provision of soft loans and grants for the
implementation of these measures, etc.).

Government is to encourage company management to a more responsible attitude towards economic
developments, according to the environmental future and sustainable development. Sustainable development
can not be seen only as the battle against climate change, reducing the greenhouse effect and the like. The
essence of this approach to global problems is in integrating human, social, economic and environmental
aspects of development with the goal of meeting the needs of present generations, so as not to jeopardize the
survival and quality of life of future generations. Precisely, knowledge as a resource, innovation and
creativity are an integral part of sustainable development.

Green economy creates great opportunities for sustainable development, which implies an increase in
income, reducing the poverty and improving the quality of life. Cities which support a green economy are
measuring quality of life through state of land, water, air, biodiversity, through the quality of the food and
products, health, housing quality, management of waste and the consumption of resources. In order to
achieve that, all cities must find subtle methods of planning that will encourage the development of green
economy. It also means that it is needed to establish a series of ordinances and regulations that accompany
such development and planning. Green economy is not a substitute for sustainable development but an
integral part of it.

3. CREATIVE SOLUTIONS IN THE SYSTEM OF SUSTAINABLE
DEVELOPMENT OF ECONOMY

Green economy, as a segment of sustainable development, both at the global level and in the economy of
Serbia (can be) relevant potential and a challenge that affects the way out of the global recession. Some
authors believe that this is the only real way out of the global economic and energy crisis. A company that
wants to be responsible and committed to taking care of their internal and external environment would have
to define the following objectives: to identify, assess and monitor all areas of the environment in which the
production process has a direct or indirect impact; to strictly obey existing laws, regulations and legislation
throughout the process of business and production, as well as the internal rules that concerns environmental
protection; to educate and motivate all employees how to act preventively and successively enhance the
relationship with the living environment; to reduce the use of harmful substances and quantities of waste, all
in the context of saving resources (especially non-renewable) and energy.

In order to resolve the problems of environmental pollution in the immediate environment, the
management of company Holcim Serbia doo ordered to start using some kind of waste as alternative raw
materials or fuels, while respecting the current laws and regulations in these areas. In this way, the company
is significantly influenced in reducing the consumption of non-renewable natural resources, clearly
manifesting it’s commitment to management on environmental grounds [Holcim Serbia, (2010)].

Nestlé consistently strives to identify and implement policies to decrease the use of water, non-renewable
sources of energy and other natural resources. Continually strives to minimize waste and emissions, a
package of Nestle products guarantee high quality standards in order to prevent the occurrence of
unnecessary waste. In cooperation with suppliers, especially with farmers, actively working to promote
conservation of the environment. Sustainable development is understood as the intention to create a better
world, a fairer relations - in the balance of social, economic and environmental attributes. The harmonious
relations between the company and the environment, it is a requirement in order to preserve natural wealth
for future generations. Sustainable development is development that meets the needs of the present, so as not
to jeopardize the ability of future generations to meet their own needs.
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Defined opposite of economy and ecology is reduced to the problem of finding a mechanism for
allocation of (natural) resources that will maximize economic efficiency and ensure maximum preservation
of ecological balance. The realization of the concept of sustainable development requires a whole range of
new activities: new technical and technological solutions, the new legal and institutional arrangements, new
forms of public communication and interaction, appropriate financial solutions, education and promotion
[Riznic, Vojinovic, (2010)].

The man to nature behaved like a novice wizard, who has, by playing with her, set free the power that can
no longer be controlled. Water for drinking, industrial and agricultural use, becomes scarce, because of the
temperature rise is even more threatening already affected resources of groundwater in Serbia. Forest fires
are more common and more serious, and decrease in snow cover and longitivity of winter period is expected,
which affects the water reserves in the soil. The impact on biodiversity, plant and animal species is becoming
so important that their movement can serve as an indicator of warming of the planet. They are silent
witnesses of the rapid changes taking place on Earth.

Serbia could also be affected by a large number of wildfires, as a consequence of drought and high
temperatures, and the most serious consequence could be a decline in yields of grain and agriculture, which
has so far been the most successful part of the country's exports, and further climate change will only
contribute to reducing yields of wheat, potato, sunflower and soybean. Changes must take place today, in
order to adapt the economic and agricultural policies and prepare citizens for the new situation. These
adaptation measures should include the construction of new water supply systems, new systems for land
irrigation, the selection of new plants that will grow in new climate conditions, increased protection from
floods, and changes in the health system.

Of critical importance is to reduce emissions of greenhouse gas. “Greenhouse effect” is very important
when we talk about climate change [Hartmut Grassl (2011)] as it relates to the gases that keeps the Earth
warm, and they have the most credit for the existence of life on it. We have the knowledge and technology to
try to avoid the disasters that are predicted as a result of climate change, and Serbia has great potential for
energy savings. As energy prices continues to rise, saving energy means saving money, and the planet. We
need to move to cleaner, renewable energy sources, such as geothermal energy, wind, sun and water [Riznic,
Kovacic (2012) p. 1127]. Biomass that is created in our forests and agricultural land is also very suitable for
the production of energy. Main goal is to raise awareness about the fact that each of us can save energy
resources to influence the reduction of greenhouse gas emissions, so education and raising public awareness
about the causes and possible consequences is the key to mitigate effects of climate change. An important
role is played by the political and economic decision-makers, which are expected to rationally manage
natural resources in order to reduce the economic risks and provide for the protection of human life and
property.

Ecological rationality has become an integral part of economic theory and business practice.
Environmental awareness, law, philosophy and culture are today triggering a chain of activities, processes
and practice behaviors which have a significant economic dimension. Alternative development opportunities
for a large part of humanity are the development of alternative technologies, raw materials, energy and
mineral fuels. Despite some contradictions of environmental and economic goals, each responsible nation
must have a strategy for environmental protection and sustainable development, and this strategy must be
based on objective, expert determination of state, economic principles and possibilities. People are
increasingly demanding information about the social responsibility of companies and their responsibility
towards the environment, and environmental awareness can not be achieved by birth, but it is systematically
produces through the entire system of education, science, culture and (environmental) education. Nations that
are not aware of that have a special responsibility for the future of the planet.

4. PHYTOREMEDIATION AS AN ENVIRONMENTALLY FRIENDLY
METHOD FOR THE REMOVAL OF ORGANIC POLLUTANTS FROM
THE LAND

Phytoremediation is a technology that is still developing, although numerous data and the results are already
present in the literature. It is combined with other biotechnologies in terms of polluted sites with complex
issues. US Agency for Environmental Protection EPA [Alagic et al., (2013)] has defined the
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phytoremediation as a technology that uses plants to remove, degrade or keep harmful chemical substances
(organic pollutants) that are found in soil, groundwater, surface waters and the atmosphere.

Intensive research are started in the United States, when they identified some plant species that are able to
accumulate in their tissues unusually large amounts of zinc, selenium metal etc., and later plant species which
have been able to accumulate up to 1% nickel in its outcrops.

This, of course, were the beginnings of researching the plants that have the ability of hyperaccumulating
certain heavy metals in their tissues. Although phytoremediation techniques are still quite unexplored,
especially in the part of the biochemical and metabolic mechanisms, based on previous results, we can say
that these are techniques that have the potential to one day dominate the field of remediation of contaminated
environments with different types of pollution.

One of the biggest advantages of phytoremediation, and some other biotechnologies, such as, for
example, bioremediation, is that it is one of the cheaper (more economical) biotechnology processes and it is
also the natural ("environmental friendly"), that it's application does not burden further environment because,
only natural objects are used as factors of purification, ie. those species that normally can grow or grow at a
given contaminated area. The advantage is that the energy secured for this biotechnology takes place in a
completely natural way because the plants themselves use the energy of sunlight to the extent that they need
in order to grow, develop and carry out all physiological processes, and mechanisms for phytoremediation.

The data testify to an alarming concentrations of POPs (Persistent Organic Pollutants) in the environment,
caused rapid advance in order to reduce their content to acceptable levels, or even complete removal from the
land that is considered a major collector of these pollutants, as well as major natural resource for man since
ancient times. Special attention of experts is dedicated to the improvement of existing ones, as well as finding
a completely new remediation techniques. Biological processes, known as bioremediation processes, are
gaining more and more importance, because they belong to the so-called "environmental friendly" techniques
that are economically viable, and which are used so the pollutants are biologically transformed into less toxic
compounds, or they get even completely mineralized, if they are organic pollutants. Techniques in sifu are
particularly suitable for this purpose, where the bioremediation of different strains of microorganisms proved
to be the most effective [Alagic et al., (2013)]. However, it is often very difficult to create enough microbial
populations in natural soil that would have a significant POPs- degrading capacity.

The use of higher plants in bioremediation processes could significantly help, because the action of plants
may include adsorption, accumulation, degradation and excretion of the compound pollutants, or
improvement of microbial activity in the rhizosphere. In the case of the land, as the resource, the movement
of the organic contaminant depends on the water solubility, vapor pressure, the molecular size and charge,
and the presence of other organic substances in the soil. In this sense, the method of phytoremediation is now
experiencing its expansion, especially for the treatment of vast contaminated lands. However, in many cases,
due to various technical, weather and climatic constraints, phytoremediation applies only as a final "polishing
step", ie. after other cleanup technologies applied for the treatment of certain black spot. Still, with good
knowledge of mechanisms of degradation of xenobiotics in individual plants, soil characteristics and climatic
areas, as well as the properties of the organic pollutants, it is possible to make an appropriate selection of
plants for effective phytoremediation.

5. ECONOMIC AND ECOLOGICAL ASPECTS OF THE USE OF
THERMO-MINERAL RESOURCES

China is now investing huge amounts of money in green technology and is slowly becoming a leader when it
comes to the use of solar energy and wind. In Germany, which is also a leader when it comes to clean energy,
over three hundred thousand jobs are opened due to the trend of green economy and sustainable use of energy
resources, and our country, though rich in thermal mineral springs, is not making sufficient use of its
comparative advantage. The question is whether we have a chance to avoid the disasters that are predicted as
a result of climate change if we do not take measures for the exploitation of natural resources. Thermal
mineral springs of Serbia provide economic benefits through comparative advantages of renewable energy
and environmental benefits due to the reduction of global warming, and therefore a positive impact on
climate change.
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Thermo-mineral spas have developed around natural thermal mineral water sources, this and other forms
of geothermal energy are important national wealth (natural resources), especially in the replacement of all or
part of conventional energy sources (coal, oil, gas). Projects with direct use of energy require large initial
investment, but lower operating costs later, however, the economic benefits will depend on the user's location
and resources, the efficiency of utilization of the heat load of the annual exploitation of these resources, as
well as financing costs, amortization period and the rate of inflation. This system has a long lifetime, which is
useful for their economic viability, and economic efficiency of geothermal mineral water depends on the
timely application, the beginning of the exploitation of this resource, in order to minimize the total
exploitation losses.

The economic power of the state shall dwell inserted in its people and the richness of natural goods
(resources), but not all goods, but only the one who has enough in an era that makes it worthwhile. On the
territory which covers Serbia, in about 60 large areas has about 250 sites with over 1,300 natural and artificial
sources of thermal mineral water, conveniently located on over 60% of the national territory (temperature of
16 - 80 ° C, and some even over 100 ° C ). It is estimated that from all existing sources, which can be seen or
invisible, flows between 5 and 10m3 of water per second, an entire river Morava. Interest for thermal mineral
water has existed since man's first encounter with them and it can be said that this interest did not end until
this day in our country, and this great wealth of Serbia can be used everywhere where exists natural
conditions, scientific and economic justification.

The use of thermal mineral waters is done spontaneously since the beginning of time. The high price of
energy originating from fossil fuels is causing increase in production costs, and is environmentally harmful,
therefore, geothermal water could have significant application during the period of the high intensity
production of healthy (organic) food, for heating greenhouses and livestock farming, and other needs like -
air conditioning - heating and cooling of buildings, heat for industrial purposes, drying of grains and other
plant products and industrial products, greenhouses, and the like. With further expanding and increasing the
use of geothermal energy, Serbia will become less dependent on imports of oil and other fuels.

The benefits to be gained by using geothermal resources are multiple and numerous, and can be divided
into three main groups: the socio-economic, environmental, technical and technological. Geothermal energy
is local, autonomous and independent energy. Its exploitation and utilization is independent of the
international, political, economic, war and other crises. The exploitation and utilization of geothermal energy
does not depend on imports. It’s use does not create the conditions for political and financial blackmail or
condition of historic enemies in the world, as is the case with the import of oil. The use of this energy is not
affected even with weather conditions, nor floods nor earthquakes, nor drought, neither storm, and its
accumulation can not be destroyed.

Technical and technological benefits of geothermal energy are reflected in its technological rationality
and high reliability in operation and usage, the equipment can be easily and quickly overwhelmed, easily
installed in both new and existing systems, it can be easily stored and accumulated to complete utilization.
Rating the reserves in sites is faster, easier, and cheaper, than evaluation of oil and solid materials, and its
exploitation can begin before the end of the evaluation of the entire site. Thermal mineral water, as
environmental resource, can be valorized on the basis of cost estimates, profit and investment relations and
on the basis of environmental costs - economic effects, and their use should not be beyond the economic-
ecological system. Calculation shows that even the small and with poor quality sources can bring economic
benefits, because they can be used complexly even on the regional and local level.

In the structure of energy consumption in Serbia low temperature thermal energy makes up about 30-35%
and is covered from coal, wood, electricity, oil and gas. Coil is environmentally harmful, wood, and
electricity is a shame to waste for heating and we don’t own oil and gas. Serbia can cover around 25-30% of
the total heat consumption from geothermal sources. Thermal energy from geothermal water with
temperatures up to 40 ° C is 20% cheaper than the thermal energy from other sources, with a temperature of
60 ° C is cheaper by 55%, and with temperatures over 80 ° C it is cheaper to 90-95% but used in the most
primitive manner, without heat pump! Thermal mineral water using heat pumps can be used in industry,
especially in the chemical, cosmetic, dental, brewing, confectionery and others, because of cheaper
production, substituting an import dependent substance or providing a higher quality product (value - by
reducing costs and saving energy and other natural resources, especially through environmental pollution
component and direct or indirect change of climatic factors), or solving everything at the same time [Riznic,
Kovacic (2012) p. 1127].
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Geothermal energy is a domestic resource that contributes to our energy security and reduce our trade
deficit, replacing imported fuels. By using geothermal energy, the foreign currency assets are saved, because
it reduces the amount of expensive imported oil and gas. At the same time, this valuable energy fuels from
domestic sites are released for use in the chemical industry, because they are important raw materials in the
field of economy. Heat equivalent of geothermal energy from the earth's crust which express the thermal
waters of natural thermal springs in a year (which dissipate into the atmosphere-air) is about 100 000 tonnes
of oil. Using geothermal energy saves dinar funds, because they are cheaper than geothermal heating plants
in which heat is generated by burning oil, coal or gas, because it is cheaper than using other sources of
energy. In other words, the unit price of heat and electricity from geothermal energy are always lower than
the unit price of heat and electricity obtained from other fossil fuel energy and are very stable, virtually
unchanging over time, because it does not depend on foreign and domestic adverse impacts, primarily
because it is a highly autonomous energy.

The costs of exploitation of geothermal energy are very low, ie. they are the lowest compared to the same
at other energy fuels. This is because the operating costs are low, since the thermal equivalent per unit of
energy consumed is much smaller than the amount of thermal energy exhausted, or the heat of a unit in time.
The sites of geothermal energy have a long service life, much longer compared to the findings of fossil fuel
energy. Geothermal energy is renewable and does not overburden in mining.

Geothermal energy is characterized by high efficiency in terms of the amount of initial investment,
facility maintenance and operating costs, long life cycle and strong profitability (high technoeconomy - no
hidden costs). The hidden costs in the exploitation of fossil energy sources are a big unknown, can not be
predicted, but it is not expressed as originating mainly due to the adverse impacts on the environment
(nuclear power plant accidents, rehabilitation of open pit mines, recultivation - ash, sludge buried reservoirs,
relocation of settlements, cultural assets, roads, deforestation, destruction of arable land, climate change and
the like. The latest economic requirements, as a condition of high competence, the use of this energy has
become paramount in terms of quality of life and in the domestic and international market and it becomes a
key postulate of national economic systems [Riznic, Manic, et al., (2013)].

The environmental benefit is reflected in the fact that geothermal energy is virtually harmless to human
and animal health, it’s ecological value in it’s high coefficient of equifinallity, it is directly (immediately)
used, which is not the case with fossil fuel energy. It frees us from pollutants, because it is clean and ready
energy - no conversion (as in the burning of coal occur harmful wastes), does not produce carbon dioxide,
does not lead to climate change and the greenhouse effect, nor to acid rain - a drop in food production ,
human health, extinction of forests, destruction of biodiversity and the like.

Because of all the above said we believe that environmentally clean energy, as geothermal, must have a
growing role in the replacement of fossil fuels, because it is in line with nature. It is right to say that thermo
mineral waters of Serbia represent promising environmental resource, and therefore more strategic
prerequisite for the development of economic branches, which in itself combines the effect of economic and
non-economic factors. There is no doubt that the use of geothermal resources in Serbia will be an important
source of economic development. Social, technological and economic advantages or benefits from their use
are still significant in comparison to other energy sources, and may gain more value if concern for increasing
CO2 in the atmosphere leads to economic measures that will discourage the use of fossil fuels.

6. CONCLUSION

Ecological strategy of society is not a matter of politics in the narrow sense, nor should be the subject to the
current orientation of government. It is adopted and implemented in cooperation with economic interests,
technical capabilities, environmental, internal and international standards, taking into account the experience
of environmentally advanced economies and in accordance with the findings of the experts' projections. With
the help of social marketing, it is necessary to conduct active economic and environmental policy, eligible
measures and instruments, adapted to the economic system, the initial economic condition, but also the
culture and traditions of the nation.

Methods of use of biological agents in removing organic contaminants from soil met increasing approval
of professional and general public, because of the prominence of "environmental friendly" characteristics,
and low total costs in biotechnology, achieved some side effects that are not of little relevance to
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environment, biodiversity and natural resources, and their importance is changing depending on usage of
plant species in phytoremediation. By planting some woody species, protective strips are formed, which can
effectively reduce the noise in the region and provide protection from the wind, reduce emissions of carbon
dioxide into the atmosphere, create new habitats for fauna development or to be a source of biomass for the
cutting of trees at the end of treatment if they need to be removed from the location.

The exploitation and utilization of geothermal energy must become an imperative, because it is the most
valuable natural energy whose use does not require any conversion. It does not increase the natural
greenhouse effect and does not lead to climate change, does not destroy the ozone layer and does not cause
acid rain. All this is very harmful effects on the environment of which will greatly depend on the survival of
the human species causing waste originating increasing combustion of fossil fuels. Therefore geothermal
resources should be explored and used to the extent possible, because it is proven that the direct use of

geothermal heat can be usefull economically and commercially.
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REZIME

Republika Srbija raspolaze jednim od najznacajnijih resursa-poljoprivrednim resursom. Razvoj poljoprivrede uslovljen je
u najvecoj meri makroekonomskom politikom koja je do sada delovala destimulativnho na razvoj ovog sektora.
Monetarno-deviznom politikom dinar je konstantno apresirao pri ¢emu poljoprivredni proizvodaci nisu bili konkurentni
ni na domaéem ni na stranom trzi$tu. Stopa rasta cena poljoprivrednih proizvoda bila je znatno niza od stope rasta opsteg
nivoa cena. Da bi se ovaj problem res$io nuzna je promena makroekonomske politike.
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ABSTRACT

The Republic of Serbia has one of the most important resources-agricultural resource. The development of agriculture is
conditioned by largely macroeconomic policy that has so far worked discourage on the development of this sector.
Monetary and foreign exchange policy of the dinar is constantly appreciated where farmers were not competitive in both
domestic and foreign markets. The growth rate of prices of agricultural products was significantly lower than the growth
rate of the general price level. To solve this problem it is necessary to change the macroeconomic policy.
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agriculture, resource, economic policy.

1. UVOD

Od strategije vodenja ekonomske politike u najvecoj meri zavisi stepen eksploatacije domacih priridnih
resursa. Poljoprivredno zemljiSte kao prirodni resurs sa kojim raspolaze republika Srbija je od najveceg
znacaja i njegova efikasna eksploatacija obezbeduje znatne komparativne prednosti na domacem i svetskom
trzistu. Njegova eksploatacija u najmanjoj meri uti¢e na zagadivanje zivotne sredine pri ¢emu su ekoloski
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troskovi najnizi. Kori§¢enje vestackog dubriva i pesticida uti¢e na zagadivanje Zivotne sredine ali u znatno
manjoj meri kao §to je to na primer u industriji celuloze, rudarstvo i sli¢no.

Jedan od najbitnijih elemenata startegije privrednog rasta i razvoja Republike Srbije treba da bude
zasnovan na razvoju primarne poljoprivredne proizvodnje (ratarstvo i stoCarstvo) koje je generator razvoja
prehrambene industrije, hemijske industrije i industrije za proizvodnju poljoprivredne mehanizacije. Razvoj
poljoprivrede Srbije u velikoj meri zavisi od makroekonomske politike koja se utvrduje na nacionalnom
nivou.

2. EKONOMSKA POLITIKA REPUBLIKE SRBIJE

Monetarna politika kao deo ekonomske politike ima za cilj da obezbedi stabilnost cena, ekonomski rast, punu
zaposlenost i uravnotezeni platni bilans (Krsti¢, 2001). U poslednjoj deceniji vodena je restriktivna
monetarna politika ¢iji je glavni instrument sprovodenja bila visoka stopa obaveznih rezervi poslovnih
banaka. Posledica toga je manja ponuda novca na finansijskom trzistu i visoke kamatne stope poslovnih
banaka na date zajmove. Dok svetska ekonomija pod udarom krize 'upumpava' novac u finansijski sektor,
koji je po prirodi usluzan, na marginama interesovanja ostaju realna ekonomija i odrzivi razvoj (Anufijeb &
Dasi¢, 2011).

Kako primarna poljoprivredna proizvodnja ima veliki vremenski ciklus kod proizvodnje gotovih
proizvoda (na primer u ratarstvu godinu dana) poljoprivredni proizvodaci koji su vrsili konstantna ulaganja u
proizvodnju i bili prinudeni da pozajmljuju novac od poslovnih banaka, kako za tekuca ulaganja u proizvodni
proces tako i za nabavku poljoprivredne mehanizacije, placali su visoku cenu za pozajmnljeni novac zbog
visokih kamatnih stopa. Ovo u velikoj meri uti¢e na povecanje troskova primarne poljoprivredne proizvodnje
koje proizvodaci ne mogu da podnesu.

Od 2001. godine vodena je politika precenjenog kursa dinara u odnosu na euro. U tom periodu dinar je
konstantno apresirao u odnosu na euro §to je u znatnoj meri uticalo na slabiju konkurentnost nasih
poljoprivrednih proizvoda i proizvoda prehrambene industrije na domacem i svetskom trzistu. Na domacem
trziStu prisutni su povrtarski proizvodi iz uvoza koji zbog jeftinog evra imaju nizu cenu od domacih
proizvoda, pa se domaci proizvodi javljaju kao viSak na trzistu pri ¢emu su domacdi proizvodaci Cesto
prinudeni da ih unistavaju. Sto¢ni fond je u stalnom opadanju i manji je u odnosu na veli¢inu stoénog fonda
od pre sto godina. Precenjena vrednost dinara pogodovala je uvoznom sektoru, a destimulativno je uticala na
plasman domacdih proizvoda na domacem i svetskom trzistu. Stimulisanjem uvoza forsirana je potros$nja
inostranih potroSackih dobara, koji su sa jeftinim eurom ostvarivali znatno ve¢u konkurentnost od stvarne $to
je dovelo do smanjenja traznje za domacim proizvodima i sve manjim stepenom kori§¢enja kapaciteta
domacih proizvodaca (Stamenkovi¢ et al., 2011).Kretanje realnog deviznog kursa dato je u tabeli 1.

Tabela 1. Kretanje nominalnog i realnog deviznog kursa u Srbiji, 2001-2012

Lancani
Godina indeksi Kumulativ Zvani¢ni kurs  Realni kurs

(kraj Euro/Din Euro/Din

pret.g.=100)
2001 130,0 - 59.7000 77,6100
2002 116,8 151,84 61.5845 93,5100
2003 101,9 154,72 68.4861 105,9617
2004 98,9 153,02 79.0803 121,0087
2005 101,6 155,47 85.5000 132,9269
2006 114,2 177,55 79.0000 140,2645
2007 109,7 194,77 79.2362 154,3283
2008 95,1 185,23 88.6010 164,1156
2009 97,7 180,97 95.8888 173,5300
2010 96,9 175,36 105.4982 185,0016
2011 104,4 183,08 104.6409 191,5766
2012 101,5 185,83 113.7183 211,3227

Izvor: Pavlovi¢ & Stamenkovi¢ (2012) Efekti apresijacije dinara na deficit platnog bilansa Republike
Srbije, 6™ International Multidisciplinary Scientific Conference Eurobrand, Proceedings, Zrenjanin,
Proracun autora.
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Dinar je za dvanaest godina kumulativno apresirao 85,83%. U 2004. godini neznatno je depresirao kao i u
periodu od 2008-2010. god. pri ¢emu je stepen depresijacije znatno manjeg intenziteta od stepena apresijacije
dinara. Ova kretanja dobrim delom obja$njavaju stanje nacionalne ekonomije. Monetarna politika i politika
deviznog kursa depresivno je uticala na razvoj poljoprivrednog sektora. Za Srbiju je od veceg znacaja
obzirom da mu je primarna poljoprivredna proizvodnja najznacajniji prirodni resurs koji treba da bude osnov
za razvoj prehrambene industrije i ostalih pratecih industrijskih delatnosti.

Fiskalna i carinska politika nije i§la u korist determinisanja povoljnih uslova za razvoj poljoprivrednog
sektora. Akciznom politikom te¢na goriva su ostvarila znacajan rast cena, mnogo brzi od rasta opsteg nivoa
cena. Imajuci u vidu da u primarnoj poljoprivrednoj proizvodnji (ratarstvo) tro$ak te¢nog goriva predstavlja
znacajnu stavku u ceni koStanja primarnih poljoprivrednih proizvoda, akcizna politika je nepovoljno uticala
na rentabilitet ove privredne delatnosti (Stamenkovié et al., 2011).

Tabela 2. Stopa rasta cena u Republici Srbiji (2001-2014)
Cene proizvodaca

UKUPNO

Godina poljoprivrednih proizvoda
Po godinama Kumulati Po godinama Kumulati
%) umulativ %) umulativ
2001 91,8 - 26,8 -
2002 19,5 129,2 -2,9 23,1
2003 11,7 156,0 11,8 37,7
2004 10,1 181.9 10,4 51,9
2005 16,5 228.4 11,8 69.9
2006 12,7 270,1 7,3 82,3
2007 6.8 295,3 27,2 131,9
2008 10,9 338.3 13,5 163,2
2009 10,1 382,6 -4.8 150,6
2010 8,6 4241 29.3 223.9
2011 11,0 481.8 3,0 223,7
2012 7.8 5272 354 351.8
2013 7.8 576,1 -11,6 299.4
2014 2.9 595,7 -7,9 267,9

Izvor: RZS, NBS, Prorac¢un autora.

U periodu od 2001-2014. godine kumulativna stopa rasta cena poljoprivrednih proizvoda iznosi 267,9 %
a kumulativna stopa rasta opsteg nivoa cena 595,7 %. Rast cena poljoprivrednih proizvoda je znatno nizi od
rasta opSeg nivoa cena i manji je za 327, 88 %. Posmatrano po godinama rast cena poljoprivrednih proizvoda
veci je od opsteg rasta nivoa cena samo u godinama kada su zbog vremenskih neprilika prinosi ratarskih
kultura bili niski. U godinama kada su prinosi u ratsrstvu bili normalni rast cena poljoprivrednih proizvoda je
znatno manji od rasta opSteg nivoa cena a u nekim godinama je stopa rasta cena poljoprivrednih proizvoda
negativna. Ostvaren znatno brzi rast opSteg nivoa cena od rasta cena poljoprivrednih proizvoda ukazuje da
je vodena neadekvatna makroekonomska politika koja je destimulativno delovala na razvoj poljoprivrede
koja predstavlja na§ glavni prirodni resurs. Kao $to je receno, cene te¢nih goriva i maziva koji predstavljaju
osnovni input u primarnoj ratarskoj proizvodnji ostvarile su zna€ajno veci rast od rasta opsteg nivoa cena
(tabela 3).

Tabela 3. Indeksi rasta cena te¢nih goriva i maziva i hemijskih sredstava za poljoprivredu
Hemijska sredstva za

Tecna goriva i maziva

poljoprivredu

God. i];‘:illﬁ?l Kumulativ ilrﬂ]rg(asli“ Kumulativ
2003 104,7 - 99,7 -
2004 108,8 113,91 101,9 101,59
2005 124,1 141,37 94,8 96,31
2006 119,1 168,37 118.8 114,42
2007 100,3 168,87 107,7 123,23
2008 113,8 192,18 101,2 124,71
2009 135,3 260,02 95,4 118,97
2010 1222 317,74 105.4 125,39

Izvor: RZS, NBS, Prorac¢un autora.
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Kumulativni rast cena teénih goriva u posmatranom periodu iznosi 317,74% $to je znatno iznad rasta
opSteg nivoa cena (117,97%). Rast cena te¢nih goriva narocito je izrazen u 2009 (35,3%) 12010 (22,2%) god.
Tendencija rasta cena te¢nih goriva uslovljena je rastom cene nafte na svetskom trzistu i akciznom politikom
koja je zadnjih godina sve intenzivnija. Rast cena hemijskih sredstava za poljoprivredu je blago iznad opsteg
nivoa rasta cena i sa tog aspekta uticaj rasta cena ove kategorije proizvoda je neutralan.

Sporazumom o stabilizaciji i pridruzivanju carinske stope su u znatnoj meri od 2008. god. sukcesivno
obarane tako da ¢e u 2014. godini kod vecine poljoprivrednih proizvoda i proizvoda prehrambene industrije
iznositi 0% a kod manjeg broja proizvoda prehrambene industrije iznositi od 9% do 12%. Ovakva carinska
politika nepovoljno ¢e uticati na razvoj domace prehrambene industrije jer ¢e se domace trziSte otvoriti za
prodor ovih proizvoda iz zemalja koje raspolazu visokom tehnologijom pri ¢emu domaci proizvodi nece biti
konkurentni ni po ceni ni po kvalitetu. Ovakvom carinskom politikom spre¢ava se razvoj domace tehnologije
pa kao posledica bi¢emo izvoznici primarnih poljoprivrednih proizvoda odnosno bi¢emo sirovinska baza za
prehrambenu industriju razvijenih zemalja (Stamenkovi¢ et al., 2011).

3. EFEKTI @ EKONOMSKE POLITIKE NA POLJOPRIVREDU
REPUBLIKE SRBIJE

Poljoprivredna proizvodnja u Republici Srbiji belezi stagnaciju u ratarstvu i pad u sto¢arskoj proizvodnji.
Glavni uzrok ovakvog stanja u poljoprivrednoj proizvodnji na ovom podruéju lezi u makroekonomskoj
politici koja je imala za posledicu nedovoljan privredni razvoj uopste a samim tim i na razvoj poljoprivredne
proizvodnje. Ratarska proizvodnja u Republici Srbiji stagnira. Ostvareni prinosi pojedinih ratarskih kultura
beleze kolebanje iz godine u godinu $to ukazuje na ¢injenicu da obim poljoprivredne proizvodnje u ratarstvu
iskljugivo zavisi od vremenskih prilika. Ovo ukazuje na ¢injenicu da nije vodena adekvatna agrarna politika.
Obzirom da Srbija poseduje poljoprivredno zemljiSte kao glavni prirodni resurs nuzno je bilo potrebno
izgraditi infrastrukturu sistema za navodnjavanje i obezbediti stabilne vece prinose koji bi u znatnoj meri
manje zavisili od atmosferskih prilika tokom godine.

Stocarska proizvodnja belezi tendenciju konstantnog pada. Pad proizvodnje u stoCarstvu narocito je
izrazen kod proizvodnje goveda i svinja. Ovakvo stanje u stocarskoj proizvodnji prouzrokovano je niskim
otkupnim cenama i nedovoljno razvijenom prehrambenom industrijom (industrijom za preradu mesa).
Politikom izraZzenog apresiranog kursa dinara sto¢arska proizvodnja kao i proizvodi prehrambene industrije
su nedovoljno konkurenti na svetskom trzistu. Ovakva politika deviznog kursa imala je direktne posledice na
razvoj industrije za preradu mesa a ova na traznju za stocarskim proizvodima koja je glavna determinanta
stocarske proizvodnje.

Stalnim povecéanjem gradskih i prigradskih naselja, industrijskih zona, infrastrukture i sl., s jedne strane i
neadekvatnom makroekonomskom, a pre svega monetarno-deviznom, politikom s druge strane, obradive
poljoprivredne povrsine po glavi stanovnika se smanjuju. Na taj na¢in smanjuje se i raspolozivost ovog
dragocenog prirodnog reursa koji je neproSiriv, neobnovljiv i neumnoziv, kao i njegov stepen koris¢enja
kapaciteta(Pavlovi¢ et al., 2012). Razvoj poljoprivrede predstavlja kritiCan doprinos ukupnom privrednom
rastu a povecanje poljoprivredne proizvodnje dovodi do poveéane traznje za uposljavanjem preradivackih
kapaciteta (Bage et al, 2006).

Privredni subjekti i regionalne institucije Srbije ne mogu u znatno meri uticati na makroekonomsku
politiku i faktore koji reguliSu privredni razvoj. Medutim, boljom organizacijom (npr. formiranje
zemljoradnickih zadruga) mogu se delimi¢no ublaziti negativne posledice makroekonomske politike. Mogu
se ostvariti bolji plasmani poljoprivrednih proizvoda, a §to podrazumeva izbegavanje posrednika u
prometnom procesu i u direktnom kontaktu sa kupcima ostvarivanje boljih cena poljoprivrednih proizvoda,
povolniji uslovi prilikom nabavke repromaterijala ¢ime se direktno obaraju troskovi proizvodnje.

4. ZAKLJUCAK

Razvoj poljoprivrede uopste, a posebno u pojedinim regionima Srbije gde su poljoprivredni resursi
dominantni prirodni izvor, treba da bude jedan od prioritetnih ciljeva koncipiranja i sprovodenja
makroekonomske politike. Novije tendencije u svetu ukazuju na stalni rast traznje za hranom, a moguénosti
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za povecanjem obima proizvodnje hrane su sve manje. Naime, resursi za proizvodnju hrane su ograniéeni, §ta
viSe poljoprivredne povrSine u svetu se smanjuju. Ne treba zanemariti ni ¢injenicu da promene klimatskih
uslova i globalno zagrevanje negativno uticu na obim proizvodnje hrane u svetu. Sve ovo ukazuje da ¢e u
buduénosti hrana biti strateski resurs. Kako je Republika Srbije spada u najplodnije regije u Evropi, logi¢no
je zakljuciti, a u skladu sa napred navedenim ¢injenicama, da je Srbija atraktivno podrucje i strateSko mesto
za razvoj poljoprivrede, a samim tim i prehrambene industrije. Upravo ove Cinjenice ukazuju nasa zemlja
treba traziti Sansu u razvoju prethodno navedenih delatnosti, uz neizostavnu podrsku drzave u tom smeru sa
svojim razvojnim programima, finansijskim sredstvima i adekvatnom makroekonomskom politikom. Stoga
se ekonomska politika javlja kao katalizator razvoja konkurentnosti poljoprivredne delatnosti i stumulisanja
poljoprivrednog preduzetni$tva na podrucju Srbije.
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ATRAKTIVNOST TURISTICKE PONUDE SOKOBANJE
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REZIME

Sokobanja ima izuzetne prirodne resurse i druge potencijale za razvoj ne samo zdravstvenog ve¢ i drugih oblika turizma.
Zdravstveni turizam u Sokobanji je, medutim, nedovoljno organizovana delatnost koja se ne odvija adekvatno
mogucénostima kojima ova turistiCka destinacija raspolaze. Savremeni turisti¢ki trendovi se odlikuju sve izrazenijom
personalizacijom, pove¢anim posebnim interesovanjima i znacajnim usresredivanjem turista na nestandardne turisticke
proizvode. Samim tim neophodno je da se na nivou Sokobanje kao zdravstveno-turisti¢ke destinacije formira autenticna
turisticka ponuda koja ¢e svojom atraktivnoScu biti konkurentna ne samo na domac¢em ve¢ i na inostranom trzistu.

KLJUCNE RECI

Turisticka ponuda, turisticki proizvod, zdravstveno-turisticka destinacija, zdravstveni turizam, wellness turizam,
atraktivnost, konkurentnost.

ABSTRACT

Sokobanja has exceptional natural resources and many other development potential not only for medical sector but also
for other forms of tourism. Medical tourism in Sokobanja is however insufficiently organized activity that takes place
without adequate opportunities which this tourist destination offers. Modern tourism trends are characterized by the
increasing personalization, increasing special interests and on the important tourists focusing on the standard tourism
products. Therefore, it’s necessary that Sokobanja as medical tourism destination can form authentic offer for tourists that
will be competitive with its attractiveness not only in domestic but also in international markets.

KEYWORDS

tourist offer, tourist product, medical tourism destination, medical tourism, wellness tourism, attractiveness,
competitiveness

1. UVOD

Prema misljenju Freyera (Freyer et al, 1988. str.24), koli¢ina roba i usluga koja se nudi turistima na
odredenom turistiCkom trzistu, u odredeno vreme i po odredenoj ceni, predstavlja turistiCku ponudu tog
trzista.
Osnovni faktori koji ¢ine turistiCku ponudu, pa i ponudu u zdravstvenom turizmu su:
1. atraktivni: a) prirodni (termo-mineralni izvori, klima, flora i fauna)
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b) drustveni (kulturno-istorijski spomenici, manifestacije),
2. komunikativni: saobracajna infrastruktura i saobracajna sredstva,
3. receptivni faktori: objekti smestaja i ishrane, zabave i rekreacije, trgovinske radnje...itd.

Bitan zahtev u funkcionisanju turisticke ponude je da se obezbedi simultano sinhronizovano delovanje
ovih faktora. Izostanak jednog od njih onemogucava pojavu kompleksne turisticke ponude. Krippendorf
(Krippendorf et al, 1971. str.133) razlikuje dva osnovna dela turisticke ponude: primarnu (izvornu) turisticku
ponudu i sekundarnu (izvedenu) turisticku ponudu. Primarna obuhvata prirodne i drustvene atraktivne faktore
(prirodnne oblike, pejzaz, ambijent, kulturno-istorijsko naslede, folklor...itd.). Sekundarna se odnosi na
organizovanu privrednu aktivnost razli¢itih privrednih subjekata kojom se obezbeduju potrebne usluge i
turisticki proizvodi. Izvorna komponenta ne pojavljuje se samostalno i neposredno na trzistu, ve¢, indirektno
preko izvedene ponude uéestvuje u osnovnim trzi§nim tokovima. U tome je takozvana konverziona funkcija
turizma, odnosno sposobnost pretvaranja i uklju¢ivanja nematerijalnih dobara u trzi$ne relacije i tokove.

2. ZDRAVSTVENI TURIZAM

Banjski turizam je vid turizma koji u Srbiji ima najduzu tradiciju. Banje i klimatska mesta u Srbiji bili su
poznati jo§ u vreme Rimljana, koji su otkrili lekovitost voda i klime Srbije. Po broju nalazista
termomineralnih voda i njihovoj raznovrsnosti, kao i po broju Banja Srbija je srazmerno svojoj povrsini,
najbogatija u Evropi i jedna od najbogatijih u svetu.

Zdravstveni turizam razvio se od banjskog turizma koji je baziran na termalnim izvorima i lekovitom
potencijalu mineralnih voda. Sama re¢ "banja" znac¢i mineralni izvor ili lekovito mesto gde postoji mineralni
izvor. Sustina pojma je u raspolozivosti tih lokaliteta da osiguraju odgovarajucu, ne samo turisti¢ku ve¢ i
zdravstvenu, infrastrukturu i sadrzaje za boravak gostiju koji ih posecuju sa sasvim odredenom namerom.
Banje su retka i nezamenljiva nacionalna bogatstva, dragoceni prirodni, ali i rekreativno-turisticki potencijal.
Banje bi trebalo da budu osnova razvoja kontinentalnog turizma, ali kod nas to nisu, jer samo nekoliko banja
moze da se smatra savremenim.

Ako uzmemo da je motiv promene stalnog mesta boravka u funkciji zdravstvene zastite, bez obzira da li
je preventivnog, terapeutskog ili rehabilitacijskog karaktera, najprihvatljivija definicija bi bila koju je dao
Kaspar (Kaspar et al, 1996. str.53): "Zdravstveni turizam je skup svih odnosa i fenomena koji rezultiraju iz
promene lokacije i boravka u cilju promovisanja, stabilizovanja i eventualnog vracanja fizickog, mentalnog i
socijalnog dobrostanja kroz kori$¢enje zdravstvenih usluga, podrazumevajuci pri tom da ljudi koji to ¢ine
nemaju permanentan boravak na istoj lokaciji".

Prate¢i savremene trendove u turizmu, bitno je spomenuti i sve ¢e$¢e upotrebljavan pojam wellness kao
sastavni deo zdravstvenog turizma. Smatra se da postoje tri forme zdravstvenog turizma: le€ili$ni, kurativni i
wellness. Lecilisni zna¢i samo lecenje i jedan vid oporavka, kurativni predstavlja rehabilitaciju, a wellness je
usmeren na ono §to znaci u zdravom telu zdrav duh. Mueller i Kaufmann (Mueller H., Kaufmann L., et al,
2001. str.17) daju sledecu definiciju: "Wellness turizam je skup svih odnosa i fenomena koji proizilaze iz
putovanja i boravka ljudi ¢iji je glavni motiv oCuvanje i pobolj$anje njihovog zdravlja. Oni zahtevaju
temeljan paket usluga koji sadrzi profesionalno znanje, fitnes, kozmeticku negu, zdravu ishranu ili dijetu,
relaksaciju i meditaciju, fizicku i mentalnu aktivnost kao i edukaciju.”

Markentiski gledano, gubitak turistiCkog trzista, koji je evidentan, uzrokovan je neprepoznavanjem i
neshvatanjem potrebe za promenom poslovanja, odnosno ne uvazavanja potreba potencijalnih potrosaca.
Promena poslovanja u smislu prerastanja zdravstvenih centara u zdravstveno-turisticke centre postaje
imperativ. Ova transformacija podrazumeva prerastanje banja u u savremeno uredene turisticke destinacije
koje nude programe preventive, rehabilitacije, wellness-a i drugih sportsko rekreativnih programa koji ¢e
privuéi ne samo bolesnog ¢oveka kome drzava finansira produzeno lecenje i rehabilitaciju, nego i zdravog,
koji je svestan da je neophodno da za sopstveno zdravlje i kondiciju sam finansira svoj odmor i boravak u
banjama.

Uspesan razvoj zdravstvenog turizma zavisi od uspesnog organizovanja banjskih centara kao turistickih
destinacija, kao i od osmisljavanja viSeg nivoa turistickog proizvoda. Kvalitet banjskog ambijenta (turisticke
destinacije) i dobro osmisljen integralni zdravstveno-turisticki proizvod, predstavljaju najznacajniji motiv
turisticke posete vecine banjskih mesta. U jednom dobro organizovanom, osmisljenom i razvijenom
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banjskom mestu pored zdravstvenih programa trebalo bi uzajamno dopunjavati i druge turisticke sadrzaje
(sportsko-rekreativne aktivnosti, wellness programi) kako bi predstavljali jedinstven zdravstveno-turisticki
proizvod, ali i kompetetivnu prednost odredene zdravstveno-turisticke destinacije.

3. TURISTICKA PONUDA SOKOBANJE I FAKTORI KOJI JE
USLOVLJAVAJU

Sokobanja se nalazi u dolini Moravice, reke koja se uliva u Juznu Moravu. Ususkala se na obroncima Ozrena
a od hladnih vetrova je zaklanjaju planine Devica i srpska piramida - Rtanj. Nadmorska visina od oko 400
metara iznad nivoa mora, visoka osun¢anost i nedirnuta priroda je ¢ine blagotvornim mestom za odmor i
oporavak. Sokobanja je, inace, prva ekoloska opstina u Srbiji i briga o ocuvanju zivotne sredine je vidljiva na
svakom koraku.

Preko Aleksinca (30km) Sokobanja je povezana drumskim i Zelezni¢kim magistralama koje od Beograda
(240km) prema NiSu (60km) prolaze dolinom Velike i Juzne Morave. Na istoku je sa Timoc¢kom krajinom
spojena asfaltnim putevima preko Knjazevca i Boljevca.

Sokobanju karakteriS$e umereno-kontinentalna klima . Kako Ozren §titi Banju od vetrova, to su leta bez
zege, zime blage, dok je jesen toplija od proleca. Noci su sveze, narocito leti, kada je i manje vlage u
vazduhu. Ovakva klima, izmedu ostalih faktora, omoguéuje posetiocima Sokobanje uspes$no leCenje i
oporavak.

Zbog lekovitih izvora hladne i tople radioaktivne vode, Sokobanja je jedno od najpoznatijih i
najposecenijih klimatskih i turistickih mesta u naSoj zemlji. U zdravstvenim ustanovama Sokobanje,
hotelima, vilama i privatnim domovima moze se smestiti 13 000 turista. Sokobanju posecuje godi$nje vise od
100 000 ljudi koji dolaze na odmor, lecenje i oporavak tokom ¢itave godine.

Upravljanje turizmom na nivou mesta, regije ili Sire geografske celine podrazumeva fokus na veci broj
faktora, odredenu sistemati¢nost u redosledu poteza, a sve sa ciljem utvrdivanja odgovarajuce strategije i
politike koja ¢e da doprinese ostvarivanju postojecih ciljeva svake konkretne turistiCke destinacije. Pod
turistickom destinacijom, u ovom kontekstu, podrazumevamo manje ili viSe zaokruzenu geografsku celinu
koja raspolaze atraktivnim, komunikativnim i receptivnim faktorima (Baki¢ et al, 2005. str.16).

Prva ekoloska opstina u Srbiji, Sokobanja sa svojom okolinom, privla¢i mnogobrojne turiste. Pored
lekovitih voda, ovaj kraj je poznat i po lekovitom bilju, tradicionalnim turistickim manifestacijama i
ususkanim selima u kojima se moZete upoznati sa istorijom, ali i na¢inom Zivota ljudi u ovom kraju.

Atraktivnost turisticke ponude Sokobanje kao turisticke destinacije zasniva se na miksu velikog broja
prirodnih, drustvenih i izgradenih atraktivnosti.

Prirodne atraktivnosti Sokobanje:

Sokobanja je ¢uvena po prirodnoj lepoti i romanti¢nosti svoje okoline. Opkoljena je Sumom, divnim
parkovima i zelenilom. Puno je cveca i zelenila, ima dosta lipa pa je u mesecu junu vazduh pun opojnog
mirisa. Vazduh je umereno suv sa mnogo kiseonika i ozona zbog Suma i obilnog zelenila. Preko celog dana
sa Ozrena struji Cist, svez vazduh, a ve€e osveZi prijatan povetarac. Preko leta ima dosta rose koja rashladuje
vazduh, te se u Sokobanji ne oseca nikada velika letnja vru¢ina. Reka Moravica koja tece kroz Sokobanju,
daje joj znacajno preimuéstvo. Veliki broj posetilaca, naro¢ito mladi, provodi svoj odmor u Sokobanji samo
zbog kupanja u Moravici, zbog skakanja u njene poznate virove "Zupan" i "Sest kace". Priroda je bila veoma
izda$na prema ovom kraju, a po re¢ima dr. Jovana Cviji¢a Sokobanja i njena okolina se mogu nazvati
"Srpska Svajcarska".

Turisti¢ko izletiste, planina Ozren, sastavni je deo Sokobanje. Staze i Setalista ukraSeni su cvecem,
Sibljem i negovanim zelenilom. Uradeno je i malo ve$tacko jezero prepuno pastrmki. Ovde je ribolov
zabranjen. Medutim, pored jezera je otvoren restoran sa velikom terasom, u kome ugostitelji, izmedu ostalog,
pripremaju i pastrmku na zaru. U hladovini bukove Sume, kruzno oko jezera, postavljene su klupe i stolovi od
grubo tesanih dasaka. Uredeni su i prostori da gosti sami, ako zele, spravljaju jela sa rostilja ili raznja. Izvor
reke Gradasnice (od koga je i napravljeno jezero) sluzi i kao "frizider" za rashladivane pica.

Vodopad "Ripaljka" koga gradi reka Gradasnica, takode se nalazi na Ozrenu. Ovo je jedan od najvecih i
najlepsih vodopada u Srbiji, jer se voda obrusava sa visine od 11 metara, a kre¢njacki odseci presvuceni su
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debelom korom stvrdnutog bigra. Voda se obrusava preko njih u snaznim mlazevima stvarajuci vise slapova i
tako pruza veliCanstvenu sliku. Vodopad je dobio ime po tome §to se u ovom kraju skociti kaze - ripnuti.
Voda, znaci, u lokalnom zargonu ne skace, ve¢ ripa. Atraktivnost ovog vodopada je od velikog znacaja za
turisticku ponudu Sokobanje. Zavod za zaStitu i nau¢no proucavanje prirodnih retkosti Srbije, doneo je
reSenje o zastiti ovog vodopada kako bi se sacuvala nau¢na, estetska i prirodna retkost u ovim krajevima.

Na Ozrenu se nalazi i Ozrenska pecina, duga oko 580 metara. Pe¢ina ima jednu dvoranu i pet galerija, ali
jos uvek nije uredena za turisticko razgledanje. U pecini su pronadeni ostaci raznih posuda i grncarija,
verovatno iz doba neolita, $to ukazuje na to da su ovde ziveli ljudi i u najstarija vremena. Saznanje da
mikroklima nekih peé¢ina u drugim zemljama (Svajcarska, Austrija) sluzi kao inhalator za asmaticare, ukazuje
na to da se i ova pecina moze koristiti kao neka vrsta prirodnog inhalatorijuma. Ova pecina jo$ uvek nije
uredena za turistiCka razgledanja, ali njenim uredenjem i kori§¢enjem u zdravstveno - turisticke svrhe,
Sokobanja bi jo§ viSe obogatila svoju turisticku ponudu.

Najblize izletiste Sokobanji je Lepterija, koje je od centra udaljeno svega 1500 metara. U Sumi, pored
reke, postavljene su klupe i stolovi od tesanih dasaka. Tu je manji restoran i kamp-kucice za duzi boravak.
Na ovom mestu, kraj samog korita Moravice, nalazi se izvor hladne planinske vode po kome je ovo izletiste i
dobilo svoje ime. Ime izvora i ¢itavog ovog kraja nastalo je od grcke reci "elefterija" Sto znaci slobodiste.
Rec "elefterija" umekSana je i preto¢ena u - Lepterija. Ovaj deo reke Moravice najvise privlaci izletnike,
ribolovce i kupace i od velikog je znacaja za ponudu izletnickog i ribolovnog turizma Sokobanje.

U klisuri reke Moravice, desetak kilometara od Sokobanje, nalazi se Bovansko jezero. Dugo je oko 8 km
a duboko, do 50 metara. Veoma je bogato svi vrstama bele ribe, pa je, kazu, pravi raj za ribolovce. U letnjoj
sezoni na obalama jezera je veliki broj ribolovaca i kupaca. Izlet na Bovansko jezero, pecanje, kupanje, ili
voznja ¢amcem, dogadaji su koji se dugo pamte i prepric¢avaju. Ovaj prirodni resurs nije dovoljno iskoriscen.
Na obalama jezera trebalo bi podi¢i objekte za boravak pored vode i urediti plaze pa na taj nacin "obogatiti"
turisticku ponudu Sokobanje.

Izleti na Rtanj ("srpsku piramidu" kako ga neki nazivaju), na njegov najvisi vrh Siljak (1560 m), pravi su
dozivljaj za svakoga ko posecuje ove krajeve. Na juznim padinama Siljka, u jednoj vecoj vrtagi, nalazi se
Ledenica. Duboka je oko 60 metara i ispunjena ledom koji lokalni zitelji tokom leta koriste za pojenje stoke.
Kuriozitet ovog kraja je i "rtanjski ¢aj", retka biljka koja raste samo na padinama Rtnja. Njeno iglicasto lisce,
pa i ¢itavo stablo, koristi se za kuvanje ovog nadaleko poznatog ¢aja.

Lekovite vode Sokobanje nadaleko su ¢uvene i predstavljaju osnovni faktor zdravstvenog turizma ove
destinacije. U Sokobanji postoje topli, hladni i mlaki izvori radioaktivne mineralne vode. U centru
Sokobanje, u banjskom parku, nalaze se tri izvora tople vode temperature od 42 do 46 stepeni celzijusa. Tu je
sagradeno kupatilo "Park". U drogom banjskom parku nalazi se kupatilo "Banjica" sa izvorima mlake vode
temperature od 34 do 36 celzijusovih stepeni. Hladni izvor mineralne vode "Zdravljak" nalazi se nedaleko od
istoimenog hotela. Temperatura vode ovog izvora je 20 stepeni. Raznovrsni su nacini lecenja lekovitim
vodama u Sokobanji: kupanjem, inhaliranjem, masazom i pijenjem lekovitih voda. Poznato je da u vazduhu i
termalnim vodama Sokobanje ima Radona. Radon je gas iz grupe retkih, plemenitih gasova, koji
osvezavajuce deluju na organizam i doprinose uspesnom lecenju. Radioaktivnost sokobanjskih mineralnih
voda utiCe na smanjenje krvnog pritiska, poboljSava cirkulaciju, olakSava disanje i pospeSuje rad srca.
Blagotvorno dejstvo radioaktivnosti osec¢a se na podrucju Citave Sokobanje te su posetioci stalno izlozeni
blagoj inhalaciji, $to je veoma korisno za disajne organe, pa i ¢itav organizam.

Kulturno - istorijske atraktivnosti

Od svih kulturno - istorijskih spomenika na podru¢ju opstine Sokobanja daleko najveci znacaj ima Soko-
grad. Nastao je u periodu Justinijana (I do VI vek) za odbranu od Avara i Slovena. Prvi put se pominje u
vreme Stevana Nemanje kada je i prvi pur razaran. Obnovljen, ostaje u sastavu srednjevekovne Srbije do
1413. godine kada ga Bajazitov sin Musa Kesedzija kona¢no razara. Grad je veome razuden i velikih je
razmera. U dobrom stanju sauvana je samo prva ulazna kula, a ostalo je, kako kule tako i zidovi, poruseno.
Ime Soko-grada poti¢e od nekadaSnjih "sokolara", koji se pominju u nasim srednjevekovnim izvorima.
"Sokolari" su dobili ime po tome §to su umesto drugih dazbina Turcima davali "sokolarinu" (dresirane
sokole). lako je ovaj stari grad jedan od osnovnih simbola Sokobanje kao turistiCke destinacije, ne postoje
organizovane ture za razgledanje ovog izuzetno znacajnog kulturno-istorijskog spomenika, te se on moze
razgledati samo u sopstvenoj reziji.
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U samom centru Soobanje, na samom S$etaliStu, nalazi se nekoliko kulturno-istorijskih spomenika.
Kupatilo "Park", u kome je i kada kneza Milosa Obrenovica, je muzejske vrednosti i pod zastitom je drzave.
Ovo kupatilo su na rimskim temeljima podigli Turci, a dva puta je obnavljano: prvi put u vreme Knjaza
Milosa, a drugi put posle drugog svetskog rata. Pod kupolama su dva bazena, zenski i muski i desetak kada.
U ovom kupatilu je sniman i film "Zona Zamfirova". Ovaj kulturno-istorijski spomenik je prava atrakcija za
sve posetioce Sokobanje i uz stari Soko-grad osnovni simbol ove turisticke destinacije.

Nasuprot kupatila "Park" je "MiloSev konak". Izgraden je za potrebe administracije kneZevine Srbije, sa
arhitekturom iz tog doba. Danas je to restoran sa dve sale i velikom terasom i predstavlja omiljeno steciste
banjskih gostiju, koji u hladu njegove terase mogu da popiju pi¢e i probaju neke od gastronomskih
specijaliteta po kojima je ovaj kraj Cuven.

Od posebne arhitektonske i kulturne vrednosti je i crkva Svetog Preobrazenja Gospodnjeg koja se nalazi u
samom centru Sokobanje. Podignuta je i osve¢ena 1892. godine od strane Mitropolita Srbije Mihajla, koji je i
roden u Sokobanji. Crkva je izgradena u srpsko-vizantijskom stilu, a u njenoj porti se nalazi i bista posve¢ena
ovom velikom ¢oveku.

Posebnu atraktivnost u ponudi Sokobanje kao turisticke destinacije ¢ine raznovrsne turisticke
manifestacije: "Prva harmonika", "Zlatne ruke", "Sveti Jovan Biljober", mnogobrojni folklorni programi,
umetnicke izlozbe i sl.

Na livadama oko Sokobanje, pre svega na Rtnju, Devici i Ozrenu, sakupi se 80% od ukupne koli¢ine
lekovitog bilja sakupljenog u Srbiji. Svakog 7. jula se u Sokobanji organizuje turisticka manifestacija "Sveti
Jovan Biljober". Tada se organizovano odlazi na Rtanj i bere bilje za nadaleko poznati Rtanjski ¢aj, kome se
osim isceliteljskih, pripisuju i afrodizijacka svojstva. Tokom ove svecanosti turisti se upucuju u tajne branja i
kori§¢enja lekovitog bilja.

Sokobanja je poznata i po svojoj letnjoj pozornici "Vrelo" na kojoj se odrzavaju razne letnje
manifestacije, medu kojima je svakako najpoznatija "Prva harmonika", zatim "Pesma Srbije", kao i mnoge
druge tradicionalne priredbe za zabavu i razonodu turista. Za one koji su verni tradiciji, krajem septembra se
odrzavaju takmicenja u spremanju i serviranju starih jela, vezenju i govornistvu pod nazivom "Zlatne ruke".

Izgradena atraktivnost (uslovi boravka)

Izgradena atraktivnost Sokobanje predstavlja receptivni faktor ove turisticke destinacije i ogleda se u
postojanju velikog broja objekata za smestaj, restorana, hotela, picerija, kafi¢a, uredenih igralista, sportskih
terena, parkova za igru dece, zatvorenih bazena, bioskopa i sl.

U komfornom smestaju Sokobanja danas ima preko 2200 postelja u hotelima i odmaralistima i preko
11000 postelja u domacoj radinosti. Pod uticajem turistickog trzista, svaki od ovih turistickih objekata
pokusao je da se specijalizuje za pojedine vrste turizma.

- Hotel "Zdravljak", ima 410 postelja, dva zatvorena bazena, kuglanu, teniske terene, terene za fudbal,
kosarku i odbojku. Ovaj hotel je specijalizovan za sportsko-rekreativni turizam, pripreme sportskih ekipa i
organizaciju radnicko-sportskih igara.

- Hotel "Sunce", raspolaze sa 260 postelja, zatvorenim bazenom, dvoranama za rekreaciju i diskotekom
za mlade. RaspolaZze svim uslovima za rekreativni turizam.

- Hotel "Moravica", sa 220 postelja, ima bazen pod krovom, salu za rekreaciju i veliku kongresnu salu.
Raspolaze svim uslovima za kongresni turizam.

- Specijalna bolnica "Sokobanja", sa 560 postelja jedna je od najmodernijih ustanova ovog tipa u zemlji.
Raspolaze najsavremenijim medicinskim aparatima, zatvorenim bazenom sa termomineralnom vodom,
sportskom salom, teretanom, salom za stoni tenis, terenima za mali fudbal, koSarku i odbojku, saunom...itd.
Ova ustanova ima kako lecilisnu tako i turisticku namenu. Specijalizovana je za zdravstveni turizam,
sportsko-rekreativni turizam i wellness turizam.

- Prirodno leciliste "Banjica" ima 380 postelja, organizuje "Skole u prirodi" za decu predskolskog i
Skolskog uzrasta, a bavi se takode i rekreativnim turizmom.
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4. ZNACAJ VANPANSIONSKIH SADRZAJA ZA TURISTICKU PONUDU
SOKOBANJE

Unapredenje turistickog proizvoda Skobanje moguée je razvojem vanpansionskih sadrzaja, jer boravak u
ovom turistickom mestu pruza uslove za razli¢ite oblike aktivnosti.

Vanpansionskim sadrzajima u razvijenim turistickim zemljama posvecuje se ogromna paznja, jer
doprinose kvalitetnijem boravku turista. U zavisnosti od sadrzaja koji nude, vanpansionske aktivnosti mogle
bi se podeliti u nekoliko grupa: sportske, vracanje u formu, rekreativne aktivnosti, wellness sadrzaji, razliite
ekskurzije, izleti itd. Dakle, savremeni turista vise se ne zadovoljava samo pasivnim odmorom. On trazi
aktivan odmor, ispunjen najraznovrsnijim sadrzajima.

Uglavnom, vanpansionske aktivnosti mogle bi se okarakterisati i kao aktivnosti u slobodno vreme, ali one
koje se upraznjavaju na odmoru u nekom turistickom mestu. Troskovi ovih aktivnosti mogu biti uraunati u
cenu aranzmana ili se njihovo koris¢enje placa na licu mesta. U svakom slu¢aju, one su neobavezne i stvar su
licnog izbora svakog turiste.

Vanpansionske aktivnosti u Sokobanji kao turistickoj destinaciji mogu se podeliti u nekoliko grupa, u
zavisnosti od sadrzaja koje nude, na:

- sportsko-rekreativne (tenis, peSacenje, mali fudbal, odbojka...itd.)
- wellness sadrzaj (vra¢anje u formu)

- manifestacione ("prva harmonika", "zlatne ruke")

- ekskurzione (poseta poznatim sokobanjskim izletistima)

- obrazovne (edukativne ture)

- zabavne

Razvoj vanpansionskih aktivnosti jeste potpuna i svakodnevna animacija gosta, jer rekreacija i zabava
nisu stvar slucaja, ve¢ maksimalno planirana i ciljana aktivnost bez koje ne moze da se zamisli savremena
turistiCka ponuda. Savremene turisticke destinacije upravo se prepoznaju po obilju usluga i proizvoda koje,
kao moguénost izbora, nude u vanpansionskom sadrzaju.

Turisti¢ki proizvod Sokobanje u razvoju vanpansionskih sadrzaja treba da bude $to manje parcijalan, a Sto
viSe integrisan. Dakle, bitno je menjati pristup u turistickoj ponudi Sokobanje, koja jo$, u velikoj meri,
paznju usmerava na osnovne ugostiteljsko-turisticke usluge (smestaj, ishrana, prevoz) i to u pravcu
dominantnog razvoja vanpansionskih sadrzaja. Ovi sadrzaji (uz podizanje kvaliteta osnovnih usluga) moraju
biti viSe zastupljeni u strukturi turiskicke potro$nje (savremeni oblici razonode, sportsko rekreativne
aktivnosti, wellness sadrzaj, vidovi zabave...itd.).

U slobodno vreme, pogotovu u urbanim sredinama, ¢ovek se sve viSe naginje lagodnom nacinu Zivota.
Nedovoljno kretanje, neadekvatna ishrana i stresna stanja dovode do poremecaja osnovnih ¢ivotnih organa,
pogotovu srca i krvnih sudova, $to jo§ viSe povecava potrebu za aktivnim odmorom, rekreacijom, te zdravom
ishranom, a u cilju odrzavanja i poboljSanja zdravlja. U ekonomski razvijenim zemljama sve viSe banja
(zdravstveno-turisticke destinacije) teze promociji zdravlja i wellnessa, tako da se sportsko rekreativne
aktivnosti i wellness sadrzaji posmatraju kao novi trzi$ni segment i promovisu se kroz proSireni paket
ponude. U tom smislu, zdravstvene usluge, sportsko-rekreativne aktivnosti i wellness sadrzaji, koji bi imali
za cilj zadovoljenje zdravstvenih potreba, podrazumevale bi, kod nas, prilagodavanje u poslovanju nosioca
ponude zdravstveno-turistickih proizvoda. Vazno je pretpostaviti da sportsko-rekreativne aktivnosti i
wellness sadrzaje Zele isklju€ivo, uslovno re¢eno, zdravi ljudi, sa prevencijom kao primarnim ciljem. Ovi
korisnici bi mogli dobiti usluge veoma sli¢ne onima koje dobijaju korisnici koji su dosli na lecenje, ali sa
motivom oc€uvanja i poboljSanja sopstvenog zdravlja. Konkretno zdravstveni centri mogu prihvatiti, kako
pacijente, tako i "zdrave" goste nudeci im sli¢ne usluge, plus svoje znanje.

Zdravstveno-turisti¢ki proizvod koji ima sportsko-rekreativne i wellness sadrzaje, privlacniji je i moze se
prodavati po viSoj ceni. S obzirom na ¢injenicu da turisti¢ka destinacija predstavlja prostor u kojem se kreira
prepoznatljiva zdravstveno-turisticCka ponuda, upravo na nivou turisticke destinacije treba da se sprovedu
marketinske aktivnosti koje ¢e uklju¢ivati ne samo zdravstvenu uslugu, ve¢ i sportsko-rekreatine aktivnosti i
wellness sadrzaje, kao parcijalne delove integralnog zdravstvenog-turistiCkog proizvoda turisticke destinacije
(banje).

Kvalitet banjskog ambijenta i dobro organizovana zdravstveno-turisticka ponuda su najznacajniji motiv
turista za odlazak u banje, zato je neophodno da se u jednom dobro organizovanom banjskom mestu
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zdravstvene funkcije i sportsko-rekreativni sadrzaji uzajamno dopunjuju i tako kompletiraju zdravstveno
turisticku pomudu.

Asortiman turisticke ponude Sokobanje, da bi bio atraktivan, mora stalno da se proSiruje i dopunjuje
novim sadrzajima u skladu za zahtevima turistiCkog trzista. Zdravstveno-turisticki proizvod Sokobanje, u
oblasti vanpansionskih sadrzaja, treba da se dopuni i u€ini znatno privlacnijim za turiste. Koncept marketing
aktivnosti koji se ve¢ uveliko primenjuje u turisti¢ki razvijenim zemljama, predstavlja za to dobru osnovu.
On ukazuje na moguénost plasmana kulturnih, istorijskih i drugih antropogenih atraktivnosti turisticke
destinacije kao posebnih vanpansionskih sadrzaja. Na primer: muzeji, galerije, legati, kao i Citave
ambijentalne celine, posebno stari delovi grada (kupatilo "Amam", Sokograd), mogu, uz odredena
poboljsanja, da budu atraktivan parcijalni turisticki proizvodi koji proSiruju vanpansionske sadrzaje. Pri
tome, u prvi plan treba isticati zadovoljstvo potro3aca, koji danas nije pasivan posmatra¢, ve¢ onaj koji
istrazuje, udi, trazi nove dozivljaje i proSirenje znanja i iskustva. Potencijalno, Sokobanja je bogata ovim
sadrzajima (posebno imamo u vidu njeno kulturno naslede i antropogene faktore) tako da moze da se sugerise
viSe programa koji bi omogucili turistima potpuniju turisti¢ku ponudu.

5. ZAKLJUCAK

Posamatrano sa stanovista raspolozivih resusa koji u osnovi opredeljuju struktuiranje turisticke ponude
Sokobanje, ¢ija klju¢na obelezja treba da ¢ine zdravstvena, sportsko-rekreativna i ekolo$ka komponenta,
posebno je znacajno razvijati sledece selektivne vidove turizma:

- Zdravstveni turizam (stalno se povecava traznja za uslugama ovog vida turizma, odnosno omasovljavaju
se "putovanja radi zdravlja"),

- sportsko-rekreativni turizam (veliki broj sportskih terena kao i odli¢ni prirodni uslovi za sportske
pripreme),

- wellness turizam (efikasna preventivna zastita i unapredenje zdravlja ljudi postaje primaran zadatak
visokorazvijenih drustava, pri ¢emu se prirodnim lekovitim faktorima daje poseban znacaj i uloga),

- ekoloski turizam (omasovljava se pokret takozvanih "zelenih potrosaca" €ije je ponasanje na turistickom
trzistu pod snaznim uticajem ekolo$kih motiva),

- razviti planinski turizam (izgradnjom mini ski centra i ski staze iskoristili bi se izvanredni prirodni
uslovi za ovaj vid turizma),

- razviti preduslove za razvoj lovnog i ribolovnog turizma (Rtanj, Ozren i Bovansko jezero),

- razviti seoski turizam

Sokobanja, nema sumnje, ima kvalitetnu i raznovrsnu osnovu za razvoj turizma. Prirodne atraktivnosti, pa
i dostignuti nivo smestajnih i drugih kapaciteta upucuje na to da se mogu razvijati brojni vidovi turizma,
narocito ako se ima u vidu raznolikost prirodnih potencijala. Oni nude moguénost za upraznjavanje raznih
sportsko-rekreativnih aktivnosti, wellness sadrzaja, oporavak i rehabilitaciju, bavljenje lovom i
ribolovom...itd. Posebno treba naglasiti da zatita prostora i zivotne sredine predstavlja bitnu strategijsku
osnovu razvoja Sokobanje kao turisti¢ke destinacije i prve ekoloske opstine u Srbiji. U buduénosti, u razvoju
turizma neophodno je staviti akcenat na zastitu i odrzanje kvaliteta Zivotnog prostora. Prema tome, strukturna
raznolikost  (selektivnost), ekoloska utemeljenost, otvorenost i prilagodljivost, dinamicnost,
komplementarnost i integralnost treba da budu osnovna kvalitativna obelezja modernog zdravstveno-
turistickog proizvoda Sokobanje kao turistiCke destinacije. U isti mah neophodno je stalno primenjivati
savremene koncepte marketinga i menadzmenta i na toj osnovi jacati konkurentnost turisti¢ke ponude.
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REZIME

Uspe$an razvoj zdravstvenog turizma zavisi od uspe$nog organizovanja banjskih centara kao turisti¢kih destinacija, kao i
od osmiSljavanja viSeg nivoa turistiCkog proizvoda. Kvalitet banjskog ambijenta (turistiCke destinacije) i dobro osmisljen
integralni zdravstveno-turisticki proizvod, predstavljaju najznacajniji motiv turisticke posete vecine banjskih mesta. U
jednom dobro organizovanom, osmisljenom i razvijenom banjskom mestu pored zdravstvenih programa trebalo bi
uzajamno dopunjavati i druge turistiCke sadrzaje (sportsko-rekreativne aktivnosti, wellness programi) kako bi
predstavljali jedinstven zdravstveno-turisticki proizvod, ali i kompetetivnu prednost odredene zdravstveno-turisticke
destinacije.
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ABSTRACT

Successful development of medical tourism depends on the successful organization of spa centers as a tourist
destinations, as well as conceiving higher level of tourism products. Quality of the spa environment (tourist destination)
and well designed integrated medical tourism product represent the most important motive for tourist visits in spa towns.
In one well-organized and developed spa town, except medical programs, other tourist facilities should be complement
(sports and recreational activities, wellness programs) to represent unique medical tourism product, but also represent
competitive advantage for specified medical tourism destination.
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1. UVOD

Banjski turizam je vid turizma koji u Srbiji ima najduzu tradiciju. Banje i klimatska mesta u Srbiji bili su
poznati jo§ u vreme Rimljana, koji su otkrili lekovitost voda i klime Srbije. Po broju nalazista
termomineralnih voda i njihovoj raznovrsnosti, kao i po broju banja Srbija je srazmerno svojoj povrsini,
najbogatija u Evropi i jedna od najbogatijih u svetu.

247



Zdravstveni turizam razvio se od banjskog turizma koji je baziran na termalnim izvorima i lekovitom
potencijalu mineralnih voda. Sama re¢ "banja" znac¢i mineralni izvor ili lekovito mesto gde postoji mineralni
izvor. Sustina pojma je u raspolozivosti tih lokaliteta da osiguraju odgovarajucu, ne samo turisti¢ku ve¢ i
zdravstvenu, infrastrukturu i sadrzaje za boravak gostiju koji ih posecuju sa sasvim odredenom namerom.
Banje su retka i nezamenljiva nacionalna bogatstva, dragoceni prirodni, ali i rekreativno-turisticki potencijal.
Banje bi trebalo da budu osnova razvoja kontinentalnog turizma, ali kod nas to nisu, jer samo nekoliko banja
moze da se smatra savremenim.

Prateci savremene trendove u turizmu, bitno je spomenuti i sve ¢e$ce upotrebljavan pojam wellness kao
sastavni deo zdravstvenog turizma. Smatra se da postoje tri forme zdravstvenog turizma: le€ili$ni, kurativni i
wellness. Lecilisni znaci samo le€enje i jedan vid oporavka, kurativni predstavlja rehabilitaciju, a wellness je
usmeren na ono §to znaci u zdravom telu zdrav duh. Mueller i Kaufmann' daju slede¢u definiciju: "Wellness
turizam je skup svih odnosa i fenomena koji proizilaze iz putovanja i boravka ljudi ¢iji je glavni motiv
ocuvanje i poboljSanje njihovog zdravlja. Oni zahtevaju temeljan paket usluga koji sadrzi profesionalno
znanje, fitnes, kozmeti¢ku negu, zdravu ishranu ili dijetu, relaksaciju i meditaciju, fizicku i mentalnu
aktivnost kao i edukaciju."

Uspesan razvoj zdravstvenog turizma zavisi od uspeSnog organizovanja banjskih centara kao turistickih
destinacija, kao i od osmisljavanja viSeg nivoa turistickog proizvoda. Kvalitet banjskog ambijenta (turisticke
destinacije) i dobro osmisljen integralni zdravstveno-turisticki proizvod, predstavljaju najznacajniji motiv
turisticke posete vecine banjskih mesta. U jednom dobro organizovanom, osmisljenom i razvijenom
banjskom mestu pored zdravstvenih programa trebalo bi uzajamno dopunjavati i druge turisticke sadrzaje
(sportsko-rekreativne aktivnosti, wellness programi) kako bi predstavljali jedinstven zdravstveno-turisticki
proizvod, ali i kompetetivnu prednost odredene zdravstveno-turisticke destinacije.

2. WELLNESS TURIZAM

Prateci savremene trendove u zdravstvenom turizmu, bitno je spomenuti i sve ¢e$¢e upotrebljavan pojam
wellness . U pocecima preventivno-medicinskog pokreta pedesetih godina 20 veka u USA ovom pojmu je
stalno rasla popularnost, na pocetku u stru¢nim krugovima, a zatim i u javnosti.

Koncept wellness-a i wellness filozofije razvija americki doktor Halbert Dunn 1959. godine, kada je prvi
put pisao o posebnom stanju zdravlja koji podrazumeva osecaj dobrostanja gde se Covek posmatra kao
jedinstvo tela, duSe i uma, zavisno od svoje okoline, razvijaju¢i u USA wellness pokret (Wellness
movement). Dunn” je nazvao ovo stanje licnog zadovoljstva ,,high level wellness“. Wellness je engleska re¢
koja je dosla iz Amerike a sastavljena je iz well-being (dobro se osecati) i fit-ness (biti u formi).

Wellness se moze definisati na razne nacine, Saracci’ je dovodio u pitanje definiciju Svetske Zdravstvene
Organizacije koja kaze da je zdravlje ,,stanje kompletnog fizickog, mentalnog i socijalnog well-being-a, a ne
samo puko odsustvo bolesti“. On je naveo da ovo stanje mnogo vise odgovara srec¢i nego zdravlju. Osoba
lako moze biti zdrava ali ne obavezno i srecna. On takode navodi da uobiCajeni egzistencijalni problemi
vezani za emocije strasti, licne vrednosti i pitanja o sustini zivota ne ¢ine osobu sre¢nom, ali se ne mogu
svesti na zdravstveno probleme. Stoga se koncept zdravlja i sre¢e unekoliko razlikuju, iako se navodi da su
obe obuhvacene terminom wellness-a.

Myers, Sweeney i Witmer* definidu wellness kao ,,na¢in Zivota okrenut ka optimalnom zdravlju i well-
beinga-u u kom se telo, um i duh integriSsu od osobe zarad ispunjenijeg Zivota unutar ljudske prirodne
zajednice”.

Prema tome, wellness moZzemo posmatrati kao stanje koje podrazumeva harmoniju tela, uma i duha, sa
samoodgovorno$¢u, fizickom aktivno$cu, kozmetickom negom, zdravom ishranom, relaksacijom,

" Mueller H., Kaufmann L.E., Wellness Tourism, Journal of Vocation Marketing No 1, 2001., str. 17.
Dunn H.L., High-level Wellness for man and society, American Journal of Public Health, 1959., str.786-
792.

3 Saracci R.: The World Health Organisation Needs to Reconsider its Definition of Health.http:
bmj.bmjjournals.com., 1997.

4 Myers J., Sweeny T.J., Witmer M., A Holistic Model of Wellness, 2005.
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meditacijom, mentalnom aktivno$¢u, edukacijom i socijalnim kontaktima kao fundamentalnim
elementima. Wellness turizam neki autori tretiraju kao podkategoriju zdravstvenog turizma.

Uzimaju¢i Kasperovu definiciju zdravstvenog turizma kao osnovu, Muller i Lanz Kaufmann’ daju
slede¢u definiciju: “Wellness turizam je skup svih odnosa i fenomena koji proizilaze iz putovanja i boravka
ljudi ¢iji je glavni motiv o¢uvanje i poboljSanje njihovog zdravlja. Oni zahtevaju temeljan paket usluga koji
sadrzi profesionalno znanje, fitnes, kozmeti¢ku negu, zdravu ishranu ili dijetu, relaksaciju ili meditaciju,
fizicku i mentalnu aktivnost ili edukaciju.“. Zegevi¢® smatra da postoje tri forme zdravstvenog turizma:
lecilidni, kurativa i wellness. LecCiliSni zna¢i samo lecenje i jedan vid oporavka, kurativni predstavlja
rehabilitaciju, a wellness je usmeren na ono §to znaci u zdravom telu zdrav duh, tj. dobro stanje duha i tela.
Usluge koje se pruzaju su razli¢ite za svaki od tih segmenata. U le¢ilisnom su to medicinske usluge, u
drugom segmentu su to razli¢iti terapeutski tretmani, dok su u tre¢em to razliCite i mentalne aktivnosti,
razlicite relaksacione vezbe, programi ishrane vodeni na osnovu nauke o ishrani i zabava.

Kada se radi o turizmu mozemo govoriti o wellness konceptu na nivou celokupne destinacije koje su i do
sada bile poznate banjski centri (Baden-Baden, Karlove Vary), i o wellness konceptu na nivou pojedinacnih
objekata/hotela. Postoje dva tipa takvih hotela, to su hoteli sa wellness komponentama koji poseduju
odredene sadrzaje koji bi zadovoljili taj segment turista i drugo je pravi wellness hotel koji je potpuno
opredeljen isklju¢ivo na ovaj segment turista.

U buduéem razvoju zdravstvenog turizma Srbije, naSe banje ukoliko zele da budu konkurentne na
svetskom turistickom trzistu, moraju u okviru svog integrisanog banjskog proizvoda da ponude i wellness
program. Kao §to smo ve¢ istakli, banje svoj razvoj moraju da temelje na potrebama sada3njih turista. Glavni
motiv odlaska u neku od banja bio je zdravstveni oporavak, rehabilitacija, ali se postepeno struktura gostiju
menjala u tom pravcu da je turistiCka receptiva u banjama sve viSe dolazila u kontakt sa posetiocima koji
predstavljaju turiste u pravom smislu te re¢i i koji osim zdravstvenih traze i wellness sadrzaje.. Te iako se
pojam wellness turizma kod nas pojavio tek od skora u svetu on ve¢ ima zavidnu praksu.

Ukratko, wellness je stanje savrSene uskladenosti telesnog, duhovnog, i socijalnog dobrog osecanja.
Wellness se jo§ odreduje i kao harmoni¢no zdravstveno stanje tela i duha koji se zasniva na
samoodgovomosti ¢oveka i njegovom odnosu prema prirodi i okruzenju. Sastoji se od Cetiri elemenata:

e  telesna aktivnost

e  zdrava hrana

e  duhovna aktivnost

e li¢na relaksacija

U SAD wellness defini$u kao nacin Zivota, dok se on u Evropi nudi kao turisti¢ki proizvod. Kako svi
trendovi na turistickom trzi§tu govore o dobrom razvoju wellness turistickog proizvoda u buducnosti, to se
integrisanju ovog programa u banjskim mestima posebno mora posvetiti paznja. Prvi koraci u pravcu
kreiranja wellness programa nacinjeni su otvaranjem Wellness Centra u Vrnjackoj Banji, kao i
transformacijom Hotela Izvor u Arandelovcu u prvi wellness hotel na nasem podrucju. Ovi objekti radeni su
tako da u potpunosti odgovore zahtevima one klijentele koja ova banjska mesla posecuju u cilju ocuvanja
telesnog i duhovnog zdravlja.

Opravdanost investiranja u ovakve programe lezi pre svega u Cinjenici da se time ide na proSirenje
zdravstveno-turisticke ponude, a time i zaokret ka mnogim segmentima turisti¢ke traznje, koji do sada nisu
obuhvaceni. Upravo ciljne grupe ovakvih programa su:

e mladi, ambiciozni [judi
zreli, uspesni ljudi
poslovni i incentive gosti
korisnici beauty programa
zahtevni gosti koji traze raznovrsnu ponudu
domacdi i strani korisnici isklju¢ivo ovih usluga
pasivni i aktivni rekreativci

> Mueller H., Lanz Kaufmann E., Wellness Tourism: Market analysis of a special health tourism segment and
implitacions for the hotel industry Quelle: Journal of Vacation Marketing, Volume 7. Number 1, 2001., p.5-
17.

® Zegevic¢ B., Okrugli sto na temu: Menadzment u banjskom turizmu i specijalni programi u banjama,
Turisti¢ka berza banja, Vrnjacka Banja, 2004.
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Da zaklju¢imo, nase banje imaju sve uslove za razvoj wellness turizma, a iz ¢injenice da ¢e na taj nacin
dobiti nov imidZz na turistickom trzistu, wellness mora biti pravac u daljem razvoju nasih banja. Svi stru¢njaci
u ovoj oblasti navode da ovi programi predstavljaju novu stranicu u razvoju banjskog turizma Srbije.

3. EKONOMSKI ZNACAJ I UTICAJ ZDRASTVENOG TURIZMA NA
REGIONALNI RAZVOJ

Pri analizi ekonomskog znacaja i uloge zdravstvenog turizma treba imati u vidu konkretno podrucje zemlje
(region u okviru zemlje i konkretno turisticko mesto).

Za utvrdivanje ekonomskog znacaja zdravstvenog turizma za odredeno geogrefsko podrucje potrebno je
imati u vidu dejstvo odredenih grupa faktora. Prema engleskom autoru Medliku’, to su sledeée grupe:
1.turisti¢ke atraktivnosti (klimatski uslovi, kulturno-istorijsko naslede, prirodne lepote, itd.); 2.pristupacnost
(udaljenost izvora turistiCke traznje od turisticke destinacije, razvoj saobra¢ajne mreze i sl.); 3.turisti¢ka
ponuda (smestaj, uslovi za snabdevanje, zabava, gradski saobracaj i sl.); 4.organizacija turizma i politika
unapredenja.

Polazeéi od ovoga, potrebno je analizirati kakav ekonomski znacaj ima zdravstveni turizam za konkretno
podrucje.

U osnovi ekonomskog znacaja zdravstvenog turizma nalazi se potro$nja turista u mestima koja posecuju.
Novac koji su turisti zaradili u mestima svog stalnog boravka trosi se u turistickim mestima. Kao rezultat ove
njihove potrosnje, nastaju odredeni ekonomski efekti na privredu, kako zemlje i podrué¢ja iz kojih turisti
dolaze, tako i onih zemalja i mesta koja turisti posecuju.

Prema tome, moze se konstatovati da zdravstveno-turisti¢ka potrosnja vrsi direktne i indirektne efekte na
privredu.

Prema misljenju pomenutog engleskog autora, zdravstveni turizam vrsi direktne efekte na one ucesnike
turistiC¢ke privrede koji direktno prodaju usluge turistima. To su zdravstveno-turistiCke organizacije, hoteli,
transportna preduzeca, trgovinska mreza i ostali u€esnici u pruzanju direktnih usluga zdravstvenog turizma.
Za razliku od ovoga, zdravstveni turizam vrs$i indirektne efekte na one privredne delatnosti koje ne ucestvuju
u pruzanju neposrednih usluga turistima, ve¢ snabdevaju zdravstveno-turisti¢ku privredu. To su industrija,
poljoprivreda, veletrgovina, gradevinarstvo itd.

U toku daljih razmatranja detaljno ¢e se analizirati direktni i indirektni efekti zdravstvenog turizma na
privredu. Imace se u vidu podrucje zemlje, s tim §to ¢e to u osnovi da vazi, uz odredene modifikacije, i za uze
regione i okviru zemlje, odnosno konkretna turisticka mesta.

Od direktnih uticaja koje zdravstveni turizam vr$i na privredu najvazniji su:uticaj na drustveni proizvod i
nacionalni dohodak; uticaj na razvoj privrednih delatnosti koje sa€injavaju zdravstveno- turisticku privredu;
uticaj na platni bilans zemlje; uticaj na zaposlenost stanovniStva i nivo zivotnog standarda; uticaj na
investicionu aktivnost i strukturu investicija, i uticaj na brzi razvoj nedovoljno razvijenih zemalja i podrucja
(regiona).

Pored direktnog posebnu paznju zasluzuje i indirektan uticaj zdravstvenog turizma na privredu. Naime,
zdravstveno-turisticka potro$nja koja se neposredno realizuje u delatnostima turisticke privrede ima
reperkusije na manje-viSe sve privredne i neprivredne delatnosti. Ovde se posebno isti€u potro$nja stranih
turista i multiplikovani efekti koji proizilaze iz te potro$nje za privredu zemlje u celini. Stoga je veoma tesko
razgraniciti kad je re¢ o jednom, a kad o drugom uticaju.

Glavne pojedinacne ekonomske funkcije su sledece: multiplikativna funkcija, induktivna funkcija,
konverziona funkcija, funkcija zapos$ljavanja u tercijalnim djelatnostima, funkcija u zapo$ljavanju privredno
nerazvijenih podruc¢ja, delovanje turizma na uravnoteZenje robno-nov€anih podruéja, funkcija turizma u
medunarodno ekonomskoj razmeni, a posebno s gledista plateznog bilansa.

Objasnjavaju¢i multiplikativno dejstvo zdravstvenog turizma na privredu, autori polaze od analize
primene ,,multiplikatora potro$nje” u oblasti turizma. Re¢ je o tome da sredstva turisticke potro$nje cirkulisu
u privredi i vrSe znacajan uticaj na privredna zbivanja u smislu stvaranja dodatnog trziSta za veliki broj
privrednih delatnosti, posebno proizvodnih. Na taj nacin turizam, kako kazu pomenuti autori, ,,indicira proces
formiranja novog, povecanog dohotka nacionalne privrede®.

" Medlik. S., ,,Economic Importance of Tourism” The Tourist Reviews, Mart 1966, str. 39
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To je osnov za definisanje individualne funkcije turizma. Na kraju autori definiu i konverzionu funkciju
zdravstvenog turizma, koja predstavlja ,,takvo njegovo delovanje koje omogucuje da se mnoga dobra, koja
inaCe nemaju svojstvo robe ni odgovarajué¢u promenu vrednosti, ukljuce u privredni proces i tok. Time se iz
neprivrednih kategorija konvertiraju u privredne resurse i faktore:®

Posto smo se opredelili da analizu ekonomskih efekata zdravstvenog turizma na privredu vrS§imo kroz
analizu pojedinacnih direktnih i indirektnih uticaja, u vezi sa izlozenim stavovima mogli bismo zakljuciti da
oni predstavljaju vredan doprinos teorijskom definisanju ekonomskih funkcija turizma za kompleksno
sagledavanje uloge zdravstvenog turizma u privrednom razvoju.

Na osnovu podataka Republi¢kog zavoda za stataistiku Srbije izradili smo grafikon (grafikon br.1) o
ukupnom broju turista u Republici Srbiji, odnosno kretanju turistiCke traznje za period od 2003.-2011.
godine.

Grafikon br. 1:Ukupan broj turista u Republici Srbiji
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Na osnovu grafikona br. 1 mozemo zakljuciti da od 2003. do 2006. godine postoje manje oscilacije u
traznji, a da se nagli skok traznje odnosno povecani broj turista desio u 2007. godini. Od 2007. do 2010.
godine dolazi do smanjenja ukupnog broja turista za oko 15%. Do povecanja broja turista dolazi u 2011.
godini §to je u odnosu na 2003. godinu povecanje od 03,54%.

Obradom podataka o broju turista u banjskim mestima Republike Srbije (grafikon br.6) uocili smo nagli
skok traznje u periodu od 2005. do 2007. godine. Od 2007. do 2010. godine dolazi do smanjenja ukupnog
broja turista za oko 11%. Do povecéanja broja turista dolazi u 2011. godini §to je u odnosu na 2003. godinu
povecanje od ¢ak 22,66%.

Uporednim pregledom podataka u periodu od 2003. do 2011. godine o ukupnom broju turista u Republici
Srbiji (grafikon br.5) i broju turista u banjskim mestima (grafikon br.2), mozemo uociti poveéanja na oba
grafikona. Ukupan broj turista u Republici Srbiji u 2011. godini u odnosu na 2003. godinu je veci za 70663,
$to je povecanje od 03,54%. Ukupan broj turista u banjskim mestima u 2011.godini u odnosu na 2003.godinu
je veci za 69368, Sto je povecanje od ¢ak 22,66%. Mozemo zakljuciti da je i pored zabelezenog rasta na oba
grafikona, rast broja turista u banjskim mestima procentualno neuporedivo veéi, te je samim tim veca i
traznja za zdravstveno-turistickim proizvodima banjskih mesta u odnosu na turisti¢ke proizvode ostalih mesta
(planinski centri, ostala tur.mesta...itd.). Da bi smo ovo dokazali izradili smo na osnovu prethodnih podataka

8 Markovi¢, S. i Z., cit. delo, str 42.
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i grafikon uces¢a turistickog prometa banjskih mesta u ukupnom turistickom prometu Republike Srbije
(grafikon br.7).

Grafikon br 2:Broj turista u banjskim mestima
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Grafikon br.3:Uces¢e banjskih mesta u ukupnom turistickom prometu
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Analizom podataka o uce$¢u banjskih mesta u ukupnom turistickom prometu Republike Srbije (grafikon
br.3) mozemo uociti njihovo dominantno mesto u odnosu na ostale nosioce turistickog prometa (turistickih
sektora). U 2003. godini turisticki promet banjskih mesta u ukupnom turistickom prometu Republike Srbije
je iznosio 34%, zatim slede planinski centri sa 31%, ostala turisticka mesta sa 19% i ostala mesta sa 16%.U
2011.godini uc¢es¢e banjskih mesta u ukupnom turistickom prometu je 44%, planinskih centara 29%, ostalih
turisti¢kih mesta 14% a ostalih mesta 13%. Mozemo zakljuciti da je od 2003.-2011.godine ucescCe turistickog
prometa banjskih mesta u ukupnom turistickom prometu poraslo za ¢ak 10%, dok je ucesce svih ostalih
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smanjeno, planinska mesta (-2%), ostala turisticka mesta (-5%) i ostala mesta (-3%). I ako Srbija ima
nekoliko tradicionalnih poslovnih sektora u turizmu, dali smo prioritet sektoru zdravstvenog turizma (banjska
mesta) u kome Srbija ima najjacu atraktivnost i gde moze najbrze da izgradi vlastitu konkurentsku prednost.

Na osnovu svega prethodno izre¢enog smatramo, da Republika Srbija treba da se okrene strateSkom
razvoju zdravstvenog turizma, ¢ime ¢e pre svega, podi¢i konkurentnost turisticke privrede, povecati devizni
priliv od turizma, rast turistiCkog prometa, te rast zaposlenosti putem turizma.

4. ZAKLJUCAK

Zdravstvene usluge kao parcijalan turisticki proizvod moraju imati preovladivaju¢u preventivnu ulogu, dok
kurativna uloga u delu integralnih turistickih proizvoda treba postupno da se smanji. Neophodno je uvoditi i
osmisljavati sve veci broj sportsko-rekreativnih i wellness sadrzaja i na taj nacin jacati ponudu zdravstveno-
turistiCkog proizvoda. Mora se prihvatiti ¢injenica da banje nisu vise samo za stariju populaciju ve¢ na ovaj
nacin mogu postati atraktivne i za mlade ljude. Njihovo profesionalno trzisno pozicioniranje moze uspeti
jedino ako se ovi sadrzaji jasno odvoje od le¢enja i ako je cilj promovisanja unapredenje zdravlja.

Kvalitet banjskog ambijenta i dobro organizovana zdravstveno-turisticka ponuda su najznacajniji motiv
turista za odlazak u banje, zato je neophodno da se u jednom dobro organizovanom banjskom mestu
zdravstvene funkcije i sportsko-rekreativni sadrzaji uzajamno dopunjuju i tako kompletiraju zdravstveno-
turisticku ponudu.

Mozemo zakljuciti da banjsko mesto kao zdravstveno-turisticka destinacija ne treba da bude prevashodno
samo leciliste, ve¢ destinacija mira i ekoloske oaze, mesto za sport, rekreaciju i relaksaciju, gde lekoviti
faktori i zdravstvena usluga ¢ine samo jedan segment turisticke ponude. Organizovanje konkretnih sadrzaja u
funkciji razvoja i afirmacije nedovoljno razvijenih banjskih mesta Zajecarskog okruga treba da se zasniva na
komplementarnim turistickim faktorima i aktivnostima. Neosporno je da prirodni lekoviti faktori trebaju da
imaju nosecu ulogu u zdravstveno-turistickoj ponudi, ali da bi ponuda bila kompletna potrebno je integrisati i
poznate kulturno-istorijske lokalitete i manifestacije ovog kraja. Samo na taj nacin, izgradnjom jedne
integrisane kvalitetne zdravstveno-turisticke ponude moZe se podrzati razvojni koncept na nivou citavog
okruga.
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REZIME

Upravljanje prirodnim resursima je neophodno u obezbedivanju odrzivosti Zivotne sredine i smanjivanju rizika koji je
povezan sa klimatskim promenama i povecanom potraznjom za ekoloSkom robom i uslugama. Ukljuéivanje, kao i
unapredivanje teorije odluc¢ivanja u oblasti upravljanja Zivotnom sredinom i prirodnim resursima, zahteva razmatranje
velikog broja, uglavno konfliktnih kriterijuma koji su iskazani razliCitim, Cesto, ne-numerickim jedinicama mere:
ekonomski, ekoloski, socijalni, kulturni, tehnicki kriterijumi. Izbor najbolje kombinacije kriterijuma, kao i odgovarajuce
metode u cilju reavanja kompleksnih, visedimenzionalnih problema iz ove oblasti je Cesto tezak i izazovan zadatak. U
ovom radu ¢e biti prikazana Siroka primena visekriterijumskog odlu¢ivanja (MCDM) u raznim oblastima upravljanja
prirodnim resursima i bice dat predlog upotrebe odredenih metoda u konkretnim oblastima. Bice dat i predlog daljeg
razvoja MCDM metoda u cilju resavanja kompleksnih problema iz ovog domena.

KLJUCNE RECI
viSekriterijumsko odluc¢ivanje, MCDM metode, upravljanje prirodnim resursima

ABSTRACT

Natural resources management is indispensable in ensuring environmental sustainability and reducing the risk associated
with climate change and increasing demand for ecological goods and services. Involvment and also improving decision
making for environmental and natural resource management requires consideration of a multitude, mostly conflicting
criteria which are expressed in different, often non-numerical units: economic, environmental, social, cultural, technical
criteria. Selecting the best combination of criteria, as well as the appropriate methods in order to resolve the complex,
multidimensional problems in this field is often a difficult and challenging task. In this paper will be presented wide
range of multi-criteria decision making (MCDM) applications in various natural resource management fields and will be
given the proposal of certain methods use in specific areas. The suggestion of further development of MCDM methods
will be given in order to solve complex problems in this domain.

KEY WORDS

multi-criteria decision making, MCDM methods, natural resource management
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1. UVOD

Upravljanje prirodnim resursima (UPR) se odnosi na upravljanje vodom, zemljistem, Sumama, biljnim i
zivotinjskim svetom u skladu sa konceptom odrzivog razvoja, pri ¢emu se posebna paznja upucuje na nacin
na koji upravljanje utice na sadasnje i buduce generacije.

Visekriterijumsko odluc¢ivanje (eng. Multi Criteria Decision making — MCDM) ima znacajne
karakterisitke koje ga Cine adekvatnim orudem za analiziranje kompleksnih problema koji se mogu naci u
upravljanju prirodnim resursima. Postoje tri dimenzije viSekriterijumskog odluc¢ivanja (Mendoza and
Martins, 2006):

1. formalni pristup;

2. prisustvo veceg broja kriterijuma;

3. odluke donose kako pojedinci tako i grupe pojedinaca (grupno odlucivanje).
upravljanju prirodnim resursima. Primena se ogleda u tome $to su kroz MCDM jasno iskazana glavna pitanja
vezana za UPR, a to su:

1. potreba za struktuiranim i racionalnim pristupom upravljanju koji integriSe mnoge od klju¢nih

elemenata UPR;

2. visefunkcionalna i visestruka upotreba prirodnih resursa;

3. prisustvo veéeg broja stejkholdera i interesnih grupa sa razli¢itim ciljevima, zahtevima i shvatanjima

kako treba upravljati prirodnim resursima.

Metode koje omogucavaju bolje upravljanje odlukama moraju uzeti u obzir i razli¢ita variranja
preferencija stejkholdera prema kriterijumima, konfliktnim interesima i koristima. Kako se kompleksnost
odluke povecava, to donosioci odluka teze identifikuju alternativu koja maksimizira sve kriterijume
odlu¢ivanja. Ova poteskoca povecava zahtev za sofisticiranijim, analitickim metodama koje uzimaju u obzir
bezbroj kriterijuma koji su rezultati odlu¢ivanja i razlike u preferencijama koje stejkholderi imaju prema
izabranim kriterijumima. Neoklasi¢ni ekonomski pristup zasnovan na maksimizaciji jednog cilja ima
ograni¢enu upotrebljivost u visekriterijskim problemima odlu¢ivanja vezanim za upravljanje prirodnim
resursima (Joubert i dr., 1997).

Vazno je imati u vidu da metodu koja se koristi uvek treba pazljivo odabrati tako da odgovara
karakteristikama i potrebama procesa planiranja i upravljanja uzimajuc¢i u obzir i stanoviSta ljudi koji su
ukljuceni u to. Prilikom odabira oruda i modela odlu¢ivanja, ¢esto moraju da se prave kompromisi.
Jednostavne i lako-razumljive metode mogu znaciti gubitak mogucih informacija i oskudnu analizu.
Svestranije metode omogucuju dublju analizu i kompletniju obradu dostupnih podataka, ali su one uglavnom
teske za razumevanje. Cesto je korisno da se upotrebi vise od samo jedne metode ili hibridni pristupi.
Interaktivna upotreba MCDM metoda, kao i uvodenje njihovih prosirenja, znacajno poboljsava efikasnost
procesa planiranja i upravljanja (Kangas J., 2011).

Visestruke perspektive nauke, tehnologije, drustva i politike koje se neizbezno ukrstaju i ¢esto dominiraju
jedna nad dugom, neminovno vode do viSekriterijumskih kvantitativnih i kvalitativnih modela. Ova ¢injenica
stavlja viSekriterijumsko odlu¢ivanje (MCDM) u poziciju sveprisutnog metoda koji harmonizuje filozofiju,
teoriju i metodologiju razli¢itih disciplina. Razvojne osovine na slici 1. oslikavaju primer kompleksnog
procesa donoSenja odluka, ukljucujuéi i drusvenu/ljudsku dimenziju, institucionalno/organizaciono
ponasanje, prirodnu/adaptiranu Zivotnu sredinu, nauku i tehnologiju. Sve ovo, ukljucujuéi i druge faktore, su
medusobno povezani i zavisni sistemi. Analiza kompromisa koja se mora razmatrati u svim procesima
donosenja odluka je predstavljena centralnom osovinom — MCDM-om kao pokretatkom snagom.
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Slika 1. MCDM harmonizuje discipline u nauci, tehnologiji, drustvu i politici

Izvor: Shi Y., Wang S., Kou G., Wallenius J., 2011. New State of MCDM in the 21st Century: Selected Papers of the
20th International Conference on Multiple Criteria Decision Making 2009., Springer-Verlag Berlin Heidelberg

2. METODE VISEKRITERIJUMSKOG ODLUCIVANJA (MCDM)

Proces donosenja odluka ukljucuje izbor specificnog resenja u skupu razli¢itih alternativa koje odgovaraju
reSavanju datog problema. Problem odlucivanja sadrzi ciljeve koje treba postici samom odlukom, kriterijume
koji se koriste za merenje postizanja navedenih ciljeva, feZine kriterijuma koji prikazuju njihov znacaj
(vaznost) i alternativna reSenja (alfernative) problema. Svaki MCDM problem ima viSe, uglavnom,
konfliktnih ciljeva/kriterijuma. Svaki od njih ima razli¢itu jedinicu mere. MCDM mozZe biti sagledan kao
proces evaluacije realnih situacija koje se baziraju na razli¢itim kvalitativnim/kvantitativnim kriterijumima u
izvesnom/neizvesnom/rizicnom  okruzenju, u cilju pronalaZzenja odgovaraju¢eg toka akcije/
izbora/strategije/politike izmedu nekoliko raspolozivih opcija (Raju i Kumar, 2013).

2.1. Podele metoda visekriterijumskog odlucivanja

Pregledom veceg broja izvora literature (Zavadskas i dr., 2014; Chai i dr., 2013; Figueira i dr., 2005; Hwang i
Yoon, 1981), ustanovljeno je da metode visekriterijumskog odlu¢ivanja, mogu biti podeljene na:

1. Diskretno viSekriterijumsko odlu¢ivanje ili ViSeatributivno odludivanje (eng. Multiple Attribute
Decision Making - MADM) karakteriSe se potrebom izbora najprihvatljivije alternative, iz skupa
alternativa predstavljenih na osnovu definisanih kriterijuma. Postoji konacan broj unapred zadatih
alternativa za izbor, pri ¢emu ne postoje eksplicitno definisana ogranic¢enja, ve¢ su ona ukljucena u
atribute. Uobicajni na¢in predstavljanja problema MADM je matri¢na forma (matrica performansi
ili matrica odlu¢ivanja).

Metode MADM mogu se dalje podeliti na:

o Metode korisnosti (eng. utility methods) — tipian predstavnik je metoda aditivnih tezinskih
faktora;

o Metode rangiranja (eng. outranking methods) ili metode preferencija - redosled alternativa se
generisSe po prioritetu tako da mera saglasnosti bude zadovoljena na najbolji nacin. Logika
vrednovanja u metodama rangiranja, jeste da alternativa sa dovoljno visokim rangovima po
vise kriterijuma/atributa bude i kona¢no visoko rangirana.

o Metode kompromisa ili metode idealne tacke — karakteriSe definisanje referentnih vrednosti
(idealnih tacaka) u odnosu na koje se porede alternative;

o Ostale metode.

2. Neprekidno viSeciljno odlulivanje (eng. Multiple Objective Decision Making - MODM) je
eksplicitno definisano analitickim oblikom svakog kriterijuma pojedina¢no. Karakteristika MODM
je da se odredenim matematickim aparatom, skup vise funkcija cilja prevodi u problem
jednokriterijumskog  odlu¢ivanja, posle cega se isti reSava standardnom metodom
jednokriterijumskog linearnog programiranja i naj¢e$¢e simpleks procedurom. Za razliku od
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viseatributnog odlu¢ivanja, kod viSeciljnog odlu¢ivanja diskretno se naglasava skup funkcija cilja
(dve i vise) nad definisanim skupom ograni¢enja. Dobra strana viSeciljnog odlucivanja jeste da
pruza skup najboljih alternativnih opcija umesto jedne.

Metode diskretnog visekriterijumskog odluc¢ivanja - MADM koriste se za izbor jedne alternative iz
malog, reprezentativnog broja alternativa, dok se metode neprekidnog viseciljnog odluc¢ivanja - MODM
koriste za reSavanje problema sa beskona¢nim brojem alternativa koje su definisane matematickim
ograni¢enjima. U tabeli 1. je dat prikaz ve¢ine MCDM metoda, pri ¢emu su zvezdicom (*) oznacene one
metode koje se, na osnovu literature, najéesce koriste prilikom re§avanja problema u upravljanju prirodnim
resursima.

Tabela 1. Metode visekriterijumskog odlucivanja
Napomena: zvezdicom su oznacene metode koje se najéesée primenjuju u odlukama vezanim za UPR

MCDM AKkronim Naziv MCDM metode Reprezentativne reference
Metode korisnosti (MAUT/MAVT)*
SAW/ Simple Additive Weights/ (Hwang i Yoon, 1981;
WSM Weighted Sum Model Triantaphyllou, 2000)
SMART* Simple Multiattribute Rating Technique ~ (Edwards, 1977, Edwards i Barron,
1994)
SPW/ Simple Product Weighting/ (Triantaphyllou, 2000)
WPM Weighted Product Model
AHP* Analytic Hierarchy Process (Saaty, 1980)
| ANP* Analytic Network Process (Saaty, 1996)
& E MACBETH Measuring Attractiveness by a (Bana e Costa i Vansnick, 1999)
= Categorical Based Evaluation
§ 9‘: Technique
o p—(
"5 > Metode rangiranja (eng. OQutranking methods)*
% q') ELECTRE* ELimination and Choice expressing (Beneyoun, 1966; Roy i Bertier, 1971)
o reality
§ § PROMETHEE* Preference Ranking Organization (Brans, 1982; Benoit i Rousseaux, 2003)
@ 2 METHod for Enrichment Evaluation
§ ’g NAIADE Novel Approach to Imprecise (Benetto i dr., 2008; Benoit i Rousseaux,
= E Assessment and Decision Environments ~ 2003; Munda, 1995)
:5' 1=} REGIME REGIME (Benoit i Rousseaux, 2003)
= o ORESTE ORESTE (Benoit i Rousseaux, 2003)
E E COPRAS* COmplex PRoportional ASement of (Zavadskas i Kaklauskas, 1996)
2 = alternatives
’; _g ARAS* A new Additive Ratio ASsesment (Zavadskas i Turkis, 2010)
g E Metode kompromisa* (eng. Compromise methods)
s g TOPSIS* Technique for Order Performance by (Hwang i Yoon, 1981)
= @ Similarity to Ideal Solution
'ﬁ > VIKOR* VIseKriterijumska Optimizacija [ (Opricovi¢, 1998)
E Kompromisno ReSenje
CP* Compromise Programming (Zeleny, 1982)
Ostale metode viSeatributivnog odlucivanja
DEMATEL DEcision MAking Trial and Evaluation (Gabus i Fontela, 1972)
Laboratory
FLAG FLAG (Polatidis i dr., 2006)
SMAA* Stochastic Multicriteria Acceptability (Polatidis i dr., 2006)
Analysis
DEA * Data Envelopment Analysis (Seiford i Thrall, 1990)
g o q; LP Linear Programming (Dantzig i Thapa, 1997)
E .a = E NP Nonlinear Programming (Chai idr., 2013)
. ‘; a MOP* MultiObjective Programming (Chai i dr., 2013)
S".’ 8 N> o GP* Goal Programming (Chai idr., 2013)
= EE == SP Stochastic Programming (Chai i dr., 2013)
Z. 'g MOORA* MultiObjective (Brauers i Zavadskas, 2004)
Optimization on the basis of
Ratio Analysis
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3. PRIMENA MCDM METODA U POJEDINIM OBLASTIMA UPRAVLJANJA
PRIRODNIM RESURSIMA

MCDM tehnike su se pojavile kao bitan pristup u reSavanju problema upravljanja prirodnim resursima
(UPR), kao i u integrisanju ekoloskih, druStvenih i ekonomskih vrednosti i preferencija stejkholdera, pri
¢emu su prevazidene teskoce u kvantifikovanju, sustinski nemonetarnih atributa. MCDM proces definise
ciljeve, bira kriterijume za merenje ciljeva, odreduje altenative, transformiSe mere kriterijuma u srazmerne
jedinice, dodeljuje tezine kriterijumima koji odrazavaju njihov relativni znacaj, bira i primenjuje matematicki
algoritam za rangiranje alternativa i vr$i izbor najpovoljnije od njih (Gamini Herath i Tony Prato, 2006).
Raznolikost razvijenih modela i metodolo3kih pristupa su takode prosirili primenu MCDM metoda na

Siroki spektar problema u upravljanju prirodnim resursima. Na osnovu velikog broja izvora literature
(Mendoza i Martins, 2006; Gamini Herath i Tony Prato, 2006; Zavadskas i dr., 2014;) MCDM metode su
upotrebljene u slede¢im oblastima UPR-a:

- Upravljanje ekosistemom (eng. Ecosystem Management),

- StrateSko, operativno i odrzivo upravljanje Sumama (eng. Strategic, Operational and

Sustainable Forest Management),

- InZenjerstvo zastite zivotne sredine (eng. Environmental Engineering)

- Upravljanje zivotnom sredinom (eng. Environmental Management);

- Ublazavanje konflikata Zivotne sredine (eng. Environmental Conflict Mitigation),

- Upravljanje vodama (eng. Water Management);,

- Planiranje koris¢enja zemljista (eng. Land-use Planning);

- Upravljanje zemljistem (eng. Land Management);

- Analiza energetske politike (eng. Energy Policies Analysis);

- Energetska goriva (eng. Energy Fuels);

- Zatita prirodnih sredina (eng. Protection of Natural Areas);

- Prirodni turizam (eng. Nature-based Tourism);

- Upravljanje farmom (eng. Farm Management);

- Integracija ocCuvanja biodiverziteta u planove upravljanja (eng. The Integration of

Biodiversity Conservation in Management Plans) ;

U ovom radu ¢emo izdvojiti nekoliko konkretnih oblasti upravljanja prirodnim resursima, u kojima se,
prema proceni autora na osnovu proucene literature, najéesce i najvise primenjuju MCDM metode i alati.

3.1. Ekosistemi

Ekosistemi predstavljaju jedinstvo Zzivih (biotickih) elemenata (biljke, Zivotinje i bakterije) i fizickog
okruzenja (Zivotna sredina). Prema dokumentu Millennium Ecosystem Assessment (MEA,2005) prethodnih
50 godina, ljudi su pomenili ekosistem brze i neuporedivo vise u odnosu na bilo koji drugi period u ljudskoj
istoriji, uglavnom iz razloga da bi zadovoljili brzo rastu¢e potrebe za hranom, sveZzom vodom, drvetom,
vlaknima i gorivom. To je dovelo do znacajnog i uglavnom nepovratnog gubitka u raznolikosti zivota na
Zemlji. Postoji potreba za donoSenjem odluka vezanih za budu¢nost ekosistema i treba imati jasno definisane
metodologije za klasifikovanje ekosistema u one koje treba zastititi, podrucja koja treba obnoviti i podrucja
koje treba razviti (Shmelev, 2010).

3.1.1. Uloga MCDM metoda

Alati viSekriterijumskog odluc¢ivanja omogucavaju istovremeno razmatranje $irokog opsega kriterijuma koji
predstavljaju razlic¢ite dimenzije odrzivosti. PokuSaji da se proceni vrednost servisa ekosistema i
biodiverziteta (bioloske raznovrsnosti) koriste¢i samo kriterijum novca je ocigledno pojednostavljivanje
problema sa kojim ekosistem ne moze da se nosi. U naSem sluCaju, nemerljivost odredenih aspekata
vrednosti koje su u sustini, multidisciplinarni koncept, igraju vaznu ulogu. Ovo znaci da vrednost ekosistema
i biodiverziteta treba razmatrati kori§¢enjem viSekriterijumskih metoda koje u potpunosti odgovaraju
viSedimenzionalnim vrednostima ekosistema (slika 2.).
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EKOSISTEM SERVISI
- I ,
Ekonomski Ekoloski Drustveni
v v v
* Voda o Biogeohemijsko kruZenje o Kulturna raznolikost
e Hrana o KruZenje vode o Duhovne i religijske
e Viakno e Primarna proizvodnja vrednosti
e Gorivo e Fotosinteza o Sistemi znanja
o Genetski resursi o Regulacija kvaliteta vazduha o Obrazovne vrednosti
o Biohemikalije, o Regulacija klime o [nspiracija
Jarmaceutski o Prociséavanje reka i o Estetske vrednosti
proizvodi, prirodni tretiranje otpada o Drustveni odnosi
lekovi o Regulacija bolesti o Vrednosti kulturne
e Regulacija stetocina bastine
o Oprasivanje e Rekreacija i eko-turizam
e Regulacija opasnosti po
prirodu

Slika 2. Klasifikacija servisa ekosistema

Izvor: MILLENNIUM ECOSYSTEM ASSESSMENT, 2004. Ecosystems and Human Well-being:
Current State and Trends, Volume 1. Island Press.

Pristup moZze biti produktivan ukoliko se imaju u vidu svi gore navedeni aspekti: identifikacija svih
vaznih stejkholdera u regionu, dizajn upitnika, uo¢avanje potencijalnih ekonomskih, ekoloskih i drustvenih
kriterijuma, predstavljanje upitnika stejkholderima sa zahtevom da ocene (npr. na skali od 1 do 10) relativhu
vaznost razli¢itih kriterijuma za odredeni region. Ti odgovori se mogu iskoristiti kao pocetna tacka za
identifikaciju prioriteta. Potom, kori$¢enjem raznih skupova podataka geografskih informacionih sistema
(GIS-Geographical Information Systems) koji prikazuju razli¢ite vrste zasticenih teritorija, bogatstva Zivog
sveta, informacije o centrima gustine naseljenosti, broju turista, itd., mogu da se sprovedu dalje analize sa
ciljem integrisanja druSvenih preferencija sa ekoloskim podacima.

3.1.2. Preporuc¢ene MCDM metode

Interesantno je primetiti da je veliki broj istrazivanja iz ovog domena sprovedeno upravo uz pomo¢ AHP
metode (kreiranje upitnika za odredivanje vaznosti kriterijuma), metode MAVT (eng. Multiple Attribute
Value Theory), GP metoda (eng. Goal-Programming) i ELECTRE TRI metode.

3.2. Upravljanje Sumama

Upravljanje Sumama je jako kompleksna oblast koja ukljucuje resavanje Sirokog spektra pitanja, kao $to su:
planiranje Sumskih resursa; proizvodnja drveta; izdvajanje ugljenika; o¢uvanje biodiverziteta, itd.

Planiranje Sumskih resursa je komplikovan problem uglavnom zbog mnostva raznovrsnih kriterijuma
ukljuc¢enih u osnovni proces donosenja odluka. Tako, na svaku doneSenu odluku uti¢u kriterijumi razliite
prirode (Balteiro i Romero, 2008), kao:

a) ekonomski (npr. drvo-drvna industrija, sto¢na hrana, stoka-farme, lov...)

b) zastite Zivotne sredine (npr. erozija zemljiSta, oCuvanje biodiverziteta, sekvestracija
(izdvajanje) ugljenika...)

¢) drustveni (rekreativne aktivnosti, nivo zaposljenosti, naseljavanje stanovnistva...)

U skladu sa navedenim kriterijumima, problem optimizacije koji se odnosi na realne probleme planiranja
Suma se mora formulisati u okviru MCDM paradigme. Na osnovu mnogobrojne literature koja se bavi
primenom MCDM metoda u oblasti upravljanja Sumama (Balteiro i Romero, 2008; Steiguer i dr., 2003;
Spor¢i¢ M., 2012) mogu se izdvojiti metode koje se najéesce koriste i oblasti u kojima su one primenjivane
(tabela 2.).
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Tabela 2. MCDM metode i oblasti primene u upravljanju Sumama

MCDM metode Oblasti primene
A. Multi-Objective Programming (MOP). 1. Problemi zakazivanja zetvi (eng. Harvest scheduling problems)
B. Goal Programming (GP). 1I. Pro$ireni Problemi zakazivanja zetvi (eng. Extended harvest
C. Compromise Programming (CP). scheduling problems)
D. Multi-Attribute Utility Theory (MAUT). III. O¢uvanje Sumskog biodiverziteta (eng. Forest biodiversity
E. Fuzzy Multi-Criteria Programming (FMCP). conservation)
F. Analytic Hierarchy Process (AHP). IV. Odrzivost Suma (eng. Forest sustainability)
G. Other Discrete Methods (ODM). V. Posumljavanje (eng. Forestation)
H. Data Envelopment Analysis (DEA). VL. Prostorno planiranje (eng. Regional planning)
J. Group Decision Making Techniques (GDM) VIIL Sumarska industrija (Forestry industry)
VIIL Rizik i neizvesnost (eng. Risk and uncertainty
IX. Ostale teme

Balteiro i Romero (2008), su na osnovu 255 radova ove tematike, dali raspodelu radova sa MCDM
metodama prema oblastima primene (tabela 3.) kao i procentualnu upotrebu metoda u odredenim
vremenskim periodima (slika 3.)

Tabela 3. Frekvencija radova na osnovu MCDM pristupa i oblasti primene u upravljanju Sumama

Total A (MOP) B(GP) C(CP) D(MAUT) E(FMCP) F(AHP) G(ODM) H(DEA) J(GDM)

I-Harvest scheduling 17 6 7 1 3 2 2 0 0 0
II-Extended harvest scheduling 61 11 14 2 14 5 12 5 0 10
[MI-Forest biodiversity 34 6 5 2 9 0 15 2 0 7
IV-Forest sustainability 17 0 2 1 2 3 5 3 0 6
V-Forestation 11 0 3 1 1 0 2 3 0 1
VI-Regional planning 30 1 7 1 2 0 4 3 13 7
VII-Forestry industry 23 0 1 (] 1 ] 2 3 18 2
VIII-Risk and uncertainty 22 1 0 1 10 1 9 5 0 1
IX-Miscellaneous 40 3 6 1 1 1 5 5 2 12
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Slika 3. Vremenski raspored razli¢itih MCDM pristupa u upravljanju Sumama

Izvor: L. Diaz-Balteiro, C. Romero, (2008). Making forestry decisions with multiple criteria: A review and an
assessment. Forest Ecology and Management 255, 3222-3241

Kao §to vidimo na osnovu tabele 3., u najveéem broju radova se koristi AHP metoda kao metoda za
odredivanje tezina kriterijuma; prisutno je i grupno odlu¢ivanje (GDM) ¢ija upotreba u visekriterijumskom
odluc¢ivanju jeste od krucijalnog znacaja kada su u pitanju UPR problemi koji sami po sebi zahtevaju
uklju¢ivanje veceg broja donosioca odluka, a sam MCDM pristup to podrzava; zastupljena je i upotreba
ciljnog programiranja (GP) i viSe-atributivna teorija korisnosti (MAUT). Medutim, posmatrajuci grafikon
(slika 3.), prime¢ujemo da se tokom godina upotreba neprekidnih metoda (GP i MOP) smanjuje, a povecava
upotreba diskretnih metoda (ODM) i DEA metode, koje zajedno sa grupnim odlucivanjem (GDP) ¢ine
50%metoda koris¢enih u upravljanju Sumama za period od 2000-2007. Ovo se obja$njava na osnovu dva
razloga: (1) teorija koja prati ove pristupe je novijeg datuma; (2) ovi pristupi su specifi¢no formulisani za
reSavanje problema diskretnog tipa i donosioci odluka iz oblasti upravljanja Sumama su poceli da probleme
posmatraju na ovaj nacin i da sve vise ukljucuju i grupno odlucivanje.
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3.3. InZenjerstvo zastite Zivotne sredine

Inzenjerstvo zastite Zivotne sredine izuCava modeliranje uticaja na zivotnu sredinu, tehnicku i biolosku
rekultivaciju, fizicku hemiju Zivotne sredine, deponovanje flotacijske jalovine, oprasivanje, preradu voda.

Primena MCDM metoda u ovoj oblasti je, kao $to je zakljueno i u drugim oblastima UPR-a, kompleksna
zbog interakcije socijalnih, ekoloskih, ekonomskih i tehnickih faktora (Agarski, 2014). Huang i drugi (2011)
sistematizovali su primenu ovih metoda u inzenjerstvu zastite zivotne sredine, tako §to su radovi publikovani
u periodu od 1990-2010. godine (312 radova je razmatrano) klasifikovani u tri oblasti podeljene u 11
kategorija (tabela 4., slika 4.):

- Analiza uticaja na #ivotnu sredinu (EIA)

Problemi Zzivotne sredine koji ukljucuju primenu MCDM alata na upravljanje/kvalitet
otpada, voda, vazduha, energije, ili prirodnih resursa;

Interventni tip fokusira se na zainteresovane strane/ucesnike, odrzive proizvodne
tehnologije/inzenjerstvo, remedijacione postupke i strategije kao $to su LCA (eng. Life-
Cycle Assessment) - procena zivotnog ciklusa proizvoda;

Dopunski alati koji se fokusiraju na metode koje dopunjuju MCDM, kao $to su EIA (eng.
Environmental Impact Assessment) — procena uticaja na zivotnu sredinu i primena
prostorne/GIS analize.

Tabela 4. Primena MCDM metoda u oblastima inZenjerstva zastite Zivotne sredine

w

s 3 ¥ g o §

Kategorija s E E E E

2 = % o @

= o >

Problemi Upravljanje otpadom 5 4 0 a 1 1 4
Zivotne Upravljanje/kvalitet voda 4 7 1 2 0 4 0 3 21
sredine Kvalitet/emisije vazduha 0 1 8 0 1] 1 1 1 10
Energija 14 3 4 3 1 2 2 4 33
Prirodni resursi i 1 0 0 a 1 3 2 14
Interventni Zainteresovane strane/ucesnici 16 5 1 2 a 3 6 o 33
tip Strategije (LCA) 22 12 6 3 2 3 5 3 56
Odrziva proizvodnja/ inZenjerstvo 18 2 0 1 2 2 1 2 28
Remedijacija 4 5 1 2 a 1 1 1 15
Dopunski Prostorno/GIS 24 & 0 0 o 0 1 a 30
alati Analiza uticaja na Zivotnu sredinu 26 5 2 1 0 2 3 3 42
(EIA)

Ukupno 150 51 25 14 5 20 24 23 312
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Slika 4. Radovi publikovani u periodu 1990-2010. godine po oblastima primene MCDM metoda u inZenjerstvu zastite

Zivotne sredine u %

Izvor: Huang, 1. B., Keisler, J., Linkov, 1., (2011). Multicriteria decision analysis in environmental sciences: Ten years of
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3.4. Ostale oblasti primene

Od ostalih oblasti upravljanja prirodnim resursima u kojima se umnogome koriste MCDM metode mogu se
izdvojiti: upravljanje zemljiStem (eng. Land management) konkretno u evaluaciji prikladnosti zemljista
(eng. Land suitability evaluation) se koriste metode: AHP, sivi korelacioni metod (eng. Grey correlation
method), fazi evaluacija (eng. Fuzzy comprehensive evaluation), neuronske mreze (eng. Artificial neural
network), zajedno sa upotrebom geografskih informacionih sistema (GIS) (Sarmadian i dr., 2015; Nyeko M.,
2012); upravljanje Zivotnom sredinom, vodama, mo¢varama, ribarstvo.

4. ZAKLJUCAK

Tokom protekle dve decenije, znatna paznja je usmerena na razvoj i kori§¢enje tehnika visekriterijumskog
odluc¢ivanja (MCDM) za potrebe identifikovanja optimalnih alternativa u upravljanju prirodnim resursima
(UPR). Svojstvena slozenost UPR-a adekvatno zahteva robustne alate za donoSenje odluka. 1z pregleda
MCDM metoda u prethodnom delu, o€igledno je uocljiv potencijal tih metoda u reSavanju izazova vezanih za
UPR. Da bi moglo da se odmeri i razmotri vi$e ciljeva i kriterijuma (ekoloskih, drustvenih, ekonomskih,
biofizi¢kih), mnostvo interesa stejkholdera, MCDM moze biti potencijalni instrument u procesu donosenja
odluka. Mnogi autori smatraju da je korak napred za MCDM postizanje jace integracije teorije i prakse. U
unapredenju ideje meSanja metodologija ili takozvane hibridizacije, predlaze se multi-metodoloski okvir koji
omogucava meSanje, povezivanje, kombinovanje ili integraciju razli¢itih metodologija i paradigmi. Upravo je
i sustina multi-metodologije da iskoristi vise od jedne metodologije ili neki deo drugih MCDM metoda, u
okviru jedne intervencije. Shodno tome, u poslednje vreme se donosioci odluka sve vise odlucuju na
kombinovanje razli¢itih metoda ili prosirivanje istih uvodenjem fuzzy brojeva, sivih brojeva koji se ti¢u
neizvesnosti vezanih kako za same kriterijume tako i za sam proces odlucivanja.

Bitnu ulogu u re$avanju problema visekritrijumskog odlu¢ivanja ima i odredivanje teZina kriterijuma. U
ovom radu se konkretno daje predlog primene AHP metode kao metode za odredivanje tezina, mada su
predlog i evaluaciju drugih tehnika za odredivanje tezina kriterijuma, upravo u upravljanju prirodnim
resursima, izneli Hajkowitz i dr, 2000.

Dodatna konstatacija vezana za upotrebu MCDM metoda u UPR jeste i potreba za participativnim
pristupom upravljanju prirodnim resursima. To znaci da stejkholderi i donosioci odluka moraju da ucestvuju i
da aktivno doprinose procesu modeliranja - od identifikacije modela, kriterijuma, alternativa, do formulisanja
odnosa i veza kao i svih ostalih komponenta modela, ukljucujuéi i samo proces donosenja odluka. To ce
rezultirati transparentnijim, sofisticiranijim i preciznijim modelom koji ¢e, uzimajué¢i u obzir sve do sada
navedene predloge, biti u mogucénosti da izvrsi evaluaciju i izabere najbolju alternativu i pored kompleksnosti
problema u oblasti multidisciplinarne prirode kakvo je upravljanje prirodnim resursima.
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REZIME

Svaka kompanija ima svoj primarni zadatak, obavljajuéi svoju poslovnu aktivnost da poboljsa kvalitet zivota, ekonomski
razvoj, individualno oseanje blagostanja, naro¢ito putem smanjenog kori$¢enja neobnovljivih resursa i pritiska na
zivotnu sredinu i Coveka. Jedan od najvaznijih faktora za poslovno okruzenje je globalizacija trzista i poslovanja. Trzista
su manje odredjena nacionalnim granicama, sve viSe ponaSanjem potroSaca. Kompanije se moraju usmeriti ka
razumevanju i zadovoljavanju specifi¢nih potreba potrosaca uz postovanje principa DOP. Zahtevi za integrisanjem
etickih, filantropskih i ekoloskih principa u poslovanju savremenih kompanija su sve izraZzeniji. Povezivanje i
umrezavanje postaje strategijski imperativ, a kljuéni faktor poslovnog uspeha kompanije uklju¢ivanje u nove tendencije i
upravljanje promenama.
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ABSTRACT

Each company has its primary task, doing their business activity to improve the quality of life, economic development,
individual feeling of well-being, through reduced use of non-renewable resources and pressure on the environment. the
most important factors for environment is the globalization of markets and business. Markets are less certain national
borders, more consumer behavior. Businesses should be directed toward understanding the specific needs of consumers
with respect to CSR principles. Requirements for integrating ethical, philanthropic and environmental principles in the
business of modern companies are growing. Connecting and networking becomes a strategic imperative, a key factor in
business success of companies engaging in new trends and change management.
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1. UVOD

Odgovornost kompanije za svoje aktivnosti mora da postoji. One kompanije koje opstaju na trzistu su
drustveno odgovorne. Trzite putem mehanizma profita i slobodnim odlu¢ivanjem potrosaca je nagradjivalo,
ali i kaznjavalo kompanije. Profit kao motiv sa jedne strane i dobro funkcionisanje trzista sa druge strane
osiguravaju da ponaSanje kompanije bude drustveno prihvatljivo.

Cinjenica da je kompanija neodvojivi deo druitva, sprovodjenje njenih poslovnih aktivnosti je takodje
neodvojivi deo drustva i taj medjusobni uticaj se ne moze zanemariti. Na poslovanje kompanija ogroman
uticaj imaju potrosaci, dobavljaci, zaposleni, i mnoge druge interesne grupe, pa kompanija u svom
poslovanju mora da vodi ra¢una o njima (ako pri tom, ne ispuni o¢eki vanja potroaca, nema kome da proda
robu-propasce, ne postuje propise druStvene zajednice izgubice dozvolu za rad-zagadjenje prirodne sredine).
Tako da koncept drustveno odgovornog poslovanja prihvataju skoro sve kompanije jer njihov menadzment
shvata da takvo poslovanje obezbedjuje odrzivu konkurentnu prednost.

Smisao koncepta je da kompanija treba da ima “obzira” (osecaja) da u svom poslovanju ne narusava
drustvene norme i pravila ponasanja, ali da joj to ne bude nametnuto spolja, pa je prikladniji termin dru$tveni
osecaj (social responsiveness).

2. RAZVOJ KONCEPTA DRUSTVENO ODGOVORNOG POSLOVANJA

Drustveno odgovorno poslovanje kompanije predstavlja jedan od novijih menadzment koncepta. U teoriji
ideje o DOP, prvi put se srecu 1899 godine, govore o potrebi da kompanija pomaZze i unapredjuje drustvo i
okruzenje u kome obavlja svoje aktivnosti i funkcioniSe, ali principi “dobro¢initeljstva i starateljstva” tada
jos nisu bili prihvaceni. Kasnija tumacenja govore, da je jedina obaveza kompanije (doktrina Adama Smita)
bila da stvara profit, a ostalo resava “nevidljiva ruka” slobodnog trzista (Smith, 1776). Fridrih Hajek je
izgradio jedan sistem pravno-politi¢ke i ekonomske teorije u kome su sacuvani najvazniji postulati klasi¢nih
posebno vazi za Smitovu teoriju radne vrednosti koju je svojevremeno preuzeo i Karl Marks. Prema
Hajekovom neoaustrijskom subjektivistickom gledistu, ekonomska vrednost — vrednost nekog preimudstva ili
aktive, odnosno izvora — proisti¢e iz preferenci ili vrednovanja koje vrSe pojedinci na trzistu, a ne iz bilo
kakve njihove objektivne osobine, kao $to je npr. koli¢ina uloZenog rada potrebna da se te vrednosti
proizvedu (Svir¢evi¢, 2002). Ali, kompanije koje nastaju Sezdesetih godina proslog veka, pocele su da vode
raCuna o sigurnosti svojih proizvoda, zastiti okruzenja i moralnim nacelima. Evropska komisija je 2010
godine definisala drustvenu odgovornost kao koncept kojim kompanije integrisu brigu za drustvo i sredinu u
svim poslovnim aktivnostima i interakciju sa svojim stejkholderima na dobrovoljnoj osnovi. Najbolje je za
samu kompaniju, a za drustvo potrebno, da kompanija na dobrovoljnoj bazi bude od koristi za drustvo. Pri
tom, se ne osporava da kompanija maksimizira profit, a da sve njene akcije uti¢u na zivotnu sredinu i
dobrobit dustva, svi u lancu poslovanja to o¢ekuju (zaposleni, potrosaci, investitori, kreditori, drzavni organi
i ostali stejkholderi).

Opste prihvaden je koncept da “svako ko ima veliku mo¢ u drustvu treba da ima i veliku odgovornost”
kako u teoriji menadzmenta tako i u praksi kompanija. Pa otuda, apsolutna odgovornost drzave za reSavanje
socijalnih problema delimi¢no se “rasporedjuje” i na kompanije. Sigurno da one ne mogu resavati probleme
na nivou drustva na nacin na koji to radi drzava, ali je zato njihova obaveza da svoje poslovanje organizuju
tako, da nec¢e dovesti do stvaranja i $irenja problema u drustvu (mobing, korupcija, zagadjenje prirodne
sredine). Svaka kompanija, bez obzira iz koje privredne grane dolazi, ima svoj primarni zadatak, obavljajuci
svoju poslovnu aktivnost. Najpre da poboljsa kvalitet Zivota, ekonomski razvoj, individualno osecanje
blagostanja, naro¢ito putem smanjenog kori§¢enja neobnovljivih resursa i pritiska na Zzivotnu sredinu i
¢oveka. Kako raste stopa privrednog razvoja, tako pitanje zastite covekove radne i Zivotne okoline, dobija na
znacaju.

Rast implicira masovnu proizvodnju, distribuciju i potro$nju, uz najsavremenije tehnicko i tehnoloske
procese, a sve to neminovno stvara negativne implikacije na potrosace kao ljudska bica. Zastita i o¢uvanje,
podrazumevaju, ocuvanje ¢oveka kao bioloskog bica, a potom je neophodna zastita i ocuvanje vrednosti za
njegov opstanak, postojanje i razvoj. "Potreba oCuvanja prirodne sredine intenzivira potrebu preispitivanja
tehnologije i resursa koji se primenjuju u proizvodnji i prodaji. Iskustvo medjunarodno afirmisanih
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kompanija govori o neophodnosti uklju¢ivanje brige o zastiti prirodne sredine pri donosenju poslovnih
odluka” (Milanovié¢-Golubovi¢, 2004.).

3. DOP KOMPANIJE U ANALIZI ZAHTEVA POTREBA POTROSACA

Pocetak XXI veka je period rastuce globalizacije, ali i poja¢ane konkurencije, period snaznog ja¢anja uloge i
velike diferenciranosti potrosaca na svetskom trzistu.

Ocigledna je prisutnost raznolikosti potrosaca, ljudi se razlikuju po kulturama kojima pripadaju, ali i
unutar svojih kultura, to nije samo posledica dejstva demografskih i socioloskih varijabli. Medjusobne
razlike, odraz su svakodnevnih aktivnosti, namere i sklonosti, kao interesovanja potrosaca. Oc¢igledno, da
pred kompanije proizvodjace proizvoda i usluga stoji nimalo lak posao, te da se mora usmeriti ka
razumevanju, predvidanju, i zadovoljavanju specifi¢nih potreba i Zelja potrosaca, uz dosledno postovanje
svih principa drustvene odgovornosti.

Delovanje faktora savremenog okruzenja (pojedina¢no i unakrsno) zahteva od kompanije primenu
marketing modela kako bi se ostvarila Zeljena efikasnost. Ona se razlikuje od kompanije do kompanije s
obzirom na delatnost kojom se bave i §ta proizvode. “Najefikasniji na¢in da se bilo $ta proizvede je da se pod
isto rukovodstvo podvede $to je moguce vise aktivnosti potrebnih da bi se napravio proizvod” (Draker,
2002.).

Definisanje marketing orijentacije i njeno efikasno sprovodjenje zavisi od stepena u kojem kompanija
prikuplja i analizira informacije o svojim musterijama, formuliSe strategiju za ispunjenje njihovih Zelja i
implementira tu strategiju kako bi izaSla u susret potroSacima. Sa tog stanovista, moze se posmatrati kao
viSedimenzioni koncept koji ukljucuje: 1- akviziciju informacija - to su informacije o kupcima, trendovima
na trziStu, Sanse i pretnje iz okruzenja, aktivnosti konkurenata; 2- distribucija informacija-obuhvata njihovu
horizontalnu i vertikalnu raspodelu unutar organizacije i 3 - analiza prikupljenih podataka-vodeci rac¢una da,
u ispunjenju zahteva svojih kupaca kompanija bude uspednija od konkurencije. Krajem dvadesetog veka
marketingka orijentacija dozivljava ekspanziju, obuhvata tri osnovne komponente: orijentaciju na potrosace,
orijentaciju na konkurente i interfunkcionalnu koordinaciju. Uspe$na implementacija ove tri aktivnosti vodi
ka postizanju dugoroéne profitabilnosti.

Strategijom masovnog marketinga ne moZe se iza¢i u susret razliCitim Zeljama potroSa¢a u mnogim
poslovnim podrué¢jima, neophodno je potrosace podeliti u odredjene segmente u zavisnosti od njihovih
zahteva i ponaSanja. Unutar kompanije, loSa horizontalna i vertikalna komunikacija moze svakako
prouzrokovati odredjene probleme. Da bi se uspe$no sprovela marketing segmentacija, a time i marketing
orijentacija kompanije neophodno je odrediti postojeu bazu kupaca, definisati Zeljeni profil musterija,
sagledati sopstvene resurse i sprovesti odgovarajucu akciju.

4. DOP KOMPANLJE, ISTRAZIVANJE STAVOVA 1 PERCEPIJA
POTROSACA

Svaka osoba, potrosa¢ na svoj nacin opaza realnost i ponasa se u skladu sa subjektivnom percepcijom, kao
nacinom interpretacije realnosti iz svog ugla. Ljudi iz marketinga su prepoznali zna¢aj subjektivne percepcije
(strukturisani dozivljaj koji je nastao procesom selekcije, integracije i kompanije nadrazaja) za kreiranje
efektnih marketinskih akcija pa je za kompaniju, znacajnija od objektivne istine jer potrosa¢ kupuje na
osnovu onoga §to on smatra istinitim. Percepcijom potro$a¢ odlucuje koji ¢e proizvod koristiti. Znamo da
potrosaci glasaju nogama, ako im se ponuda ne dopada, odose, zato je vazno da kompanija razume kako je
dozivljava potrosac, da bi na osnovu tih saznanja oformila efektan nastup i uticala na potrosaca da kupi.
“Zapocnite proces odabira marketinskih metoda identifikovanjem svoje ciljne publike. Bas kao $to je bolje da
znate ne§to o svom bracnom drugu nego sve o svom braku, $to bolje budete razumeli svoje potencijalne
klijente, bie vam lakse da ostvarite rezultate svojim marketing planom” (Levinson, 2007.).

PonasSanje potrosaca definiSe se, kao ponasanje koje potrosac¢i ispoljavaju u traZenju, kupovini,
kori§¢enju, ocenjivanju i raspolaganju proizvodima, uslugama i idejama od kojih ogekuju da zadovolje
njihove potrebe. To su aktivnosti, koje ljudi preduzimaju kada biraju, kupuju i koriste proizvode i usluge da
bi zadovoljili potrebe i Zelje i na taj nacin resili svoj problem. Da bi kompanija kreirala i isporucila najbolju
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ponudu za potroSace ona mora da otkrije, a potom i razume pristupe ponasanja potro$aca, njihove potrebe
(ispoljene i neispoljene) i Zelje koje potrosaci imaju. Pristup potro$acima usmeren je na to, da se kod njih
stvori svest o proizvodu i usluzi, da se razvije interesovanje i da se navedu da, proizvod ili usluga Zele u toj
meri da se na kraju odlu¢uju na kupovinu.Tom kupovinom potrosa¢ zeli da resi problem, a kompanija treba
da prepozna taj problem, pa tako kreira i usmerava ponudu, na obostrano zadovoljstvo i saradnju.

Danas, usled promena koje su se desile u okruzenju, dolazi do ja¢anja moci kupaca, do sofisticiranih
ukusa, a sve to pred kompaniju postavlja slozene zadatke, posebno u pravcu inovativnosti. Nacin na koji
potrosa¢ opaza i tumaci stvari oko sebe nalazi se pod uticajem njegovog pogleda na svet. Ako okvir price
odgovara tom shvatanju, veci su izgledi da ¢e potrosa¢ u nju poverovati. Ljudi primecuju samo ono §to je
novo, potro$aci ¢e primetiti nesto tek kada se to promeni.” I ako je marketing ponekad toliko moc¢an da moze
da promeni shvatanje osobe koja mu je izlozena, nijedan marketing ne moze uspeti ako ne pronadje publiku
koja i onako Zeli da poveruje u pri¢u koja im se prenosi” (Godin, 2007.).

Sta je to, $to potro3a¢ pamti, va\no je pitanje, da bi ponovio svoju kupovinu.“Zamolite grupu svojih
kolega da opiSu osobene karakteristike vase kompanije, malo ¢e ih verovatni pomenuti prilagodljivost i
inovativnost. Svakodnevno smo svedoci ovih kvaliteta-kod nas samih i onih oko nas, Svi poznajemo nekog
ko je izvrsio preokret u svojoj karijeri tragaju¢i za novim izazovima ili uravnotezenijim zivotom. Poznajemo
ljude koji su promenili svoje potroSacke navike radi o¢uvanja planete”(Hamel, Bressn, 2009).

Marketinska orijentacija jasno ukazuje na nuznost sprovodjenja istraZivanja potrosaca ukoliko Zeli da
izdrzi pritisak konkurencije i opstane u turbulentnom okruZenju. Briga o potrosa¢ima i re$avanje njihovih
problema, ispunjenje njihovih potreba i Zelja nije samo eti¢ko pitanje. Ovakav pristup poslovanja-drustveno
odgovorno poslovanje, poboljsa ¢e imidz kompanije u oima javnosti i omoguditi preduzecu da ostvari dobar
poslovni rezultat i stekne prepoznatljivu i odrzivu konkurentsku prednost. Orijentacija na potrosace je
sastavni deo poslovne politike marketinski orijentisanih kompanija

Medutim diferencijacija nije karakteristicna samo za potrosace, ve¢ je prisutna i kod kompanija
ponudaca. Stoga je sve vise prisutan koncept ciljnog marketinga, (podela trzista na vise razli¢itih segmenata i
podesavanje marketing miksa prema svakom od izabranih segmenata), dok se koncept masovnog marketinga
sve viSe napusta. Oc¢igledno je da su mogucnosti trziSnog komuniciranja vec¢e nego ikada do sada. Pored
klasi¢nog oglasavanja putem elektronskih i Stampanih medija, prisutna je ekspanzija Internet marketinga, a
koji ¢e uskoro postati vodeci instrument promotivnog miksa, kako mnogi analiti¢ari, opravdano predvidjaju.

5. DOP KOMPANIJE I KREIRANJE SUPER VREDNOSTI ZA
POTROSACE

Radikalan odgovor marketinga je u povezivanju sa potro$a¢ima na razli¢itim osnovama radi postizanja ciljne
efikasnosti. Razlike medju potro$acima postaju sve izrazenije, sa druge strane stvaraju specificne forme
povezivanja na osnovu zajednickih interesa i aktivnosti. Razlike medju potrosacima s jedne strane i njihova
povezivanja dovode do fragmentacije trzista. Kao uslov opstanka i razvoja kompanije, krucijalno je pitanje
kreiranja superiorne vrednosti za potroSace i vlasnike. Polazno stanoviste je, da kompanija poznaje svoje
potrosace i njihovo poimanje vrednosti. Posebno je znacajno otkriti koji faktori limitirajuée deluju na
kreiranje superiorne vrednosti za potroSace povezivanjem i umrezavanjem sa kokreatorima u lancu vrednosti.
Naglasak je na razumevanju §ta je vrednost za potro$ace, kako je stvoriti i prevazilaziti razmak izmedju
Zeljene i isporucene vrednosti.

Krajnji cilj sprovodjenja svih marketinskih aktivnosti je pruZanje vrednosti potrosacima i ostvarivanje
odgovarajuce dobiti. Stvaranjem odgovarajuce vrednosti, kompanija stice lojalne potrosace, §to predstavlja
jedan od outputa uspesnog marketinga. Vrednost ukljucuje kvalitet, cenu, ugodnost, isporuku na vreme,
posleprodajne usluge. To je, jedinstvena kombinacija koristi i Zrtava koje se javljaju kada potrosac
upotrebljava odredjeni proizvod ili koristi uslugu, radi zadovoljenja svojih potreba. Zato je neophodno da
kompanija istrazi stavove svojih ciljnih potrosaca, kako bi adekvatnom kombinacijom instrumenata
marketing miksa uspela da odgovori zahtevima trzista, a svakako da pri tom identifikuje svoje konkurente.
Za uspesno sprovodjenje marketinske koncepcije, klju¢na je pretpostavka istraziti potrebe i Zelje potrosaca,
potom kreirati ponudu koja ¢e biti bolja od ponude konkurenata. Marketinska orijentacija se temelji na
premisi da kompanija mora da proizvodi u skladu sa zahtevima potro$aca, a nedopustivo je da plasira
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proizvode bez predhodno obavljenog istrazivanja trzista (kao da igra na slepo). Kompanija proizvodi samo
one proizvode za koje su predhodna istrazivanja pokazala da ih potrosac¢ Zeli, ukoliko zeli da opstane i radi.

6. DOP KOMPANIJE ISTRAZIVANJE I STVARANJE BAZE POTROSACA

Istrazivanje potro$aca je vazno ne samo za profitne ve¢ i neprofitne kompanije, za drzavne organizacije i
institucije. Privlacenje i stvaranje lojalnih potro$aca za profitne kompanije je kritina tacka poslovanja,
kriti¢na aktivnost za opstanak i razvoj, dok je za neprofitne osnova za definisanje njihove misije. Poznavanje
potrosaca pomaze neprofitnim institucijama u razvijanju adekvatnih programa komunikacije sa donatorima,
ili u vrSenju uticaja na promenu ponasanja potrosaca. Uprkos Cinjenici da se Cesto isti¢e kako profit nije
primarni motiv neprofitnih institucija, ostvarivanje zadovoljavaju¢eg nivoa profita je nuzan uslov uspe$nog
poslovanja i profitnih i neprofitnih kompanija.

Politika Vlade takodje mora uvazavati potrebe potro$aca i njihove aktivnosti. Vladine organizacije,
prilikom definisanja zakonodavnih regulativa na trzi$tu, imaju zadatak da S§tite potroSace. Za bolje
poznavanje stavova i potreba potrosaca, vazno je prikupiti informacije, kako bi saglasno tome kompanija
kreirala proizvodni program i povecala obim prodaje i profit. Mnoge uspe$ne kompanije smatraju da je
razumevanje potro$aca sastavni deo korporativne misije i esencijalni input svih marketinskih planova i
akcija. StrateSko je opredeljenje svake kompanije da se proizvodnja sprovodi u skladu sa zahtevima
potrosaca, a to znaci orijentaciju kompanije sa proizvodne i prodajne na marketinsku orijentaciju. Na taj
nacin se potrebe i Zelje potroSaca stavljaju u centar marketing istrazivanja, kako bi se identifikovale
nezadovoljene potrebe i Zelje svojih kupaca.

Da bi se ublazilo eventualno nezadovoljstvo pojedinih potrosaca, kompanija mora da razvije adekvatnu
strategiju pruzanja posleprodajnih usluga. Na taj nac¢in kompanija stavlja do znanja svojim kupcima da
aktivno razmislja o njima, jer pojedine studije pokazuju da je Sest puta skuplje da kompanija privuce nove
potrosace, nego da zadrzi postojece. Imajudi u vidu da se odredjeni proizvod nece podjednako dopasti svim
potrosaCima, potrebno je da se heterogeno trziste segmentira po osnovu brojnih kriterijuma (razumevanje
potrebe razli¢itih segmenata, analiza konkurencije, atraktivnost pojedinih segmenata). Medutim, ako
kompanija ne poseduje odgovarajuce resurse za opsluzivanje razli¢itih segmenata, (nefleksibilna je) tada
pravilna podela trzista na segmente moze doziveti neuspeh. Potrosadi predstavljaju znacajnu interesnu
grupaciju od koje u velikoj meri zavisi poslovni rezultat kompanije. Potro$a¢i svojim ponaSanjem i
donosenjem odluka u procesu kupovine determiniSu ostvareni obim prodaje, kao ostvareni poslovni rezultat
kompanije. U razvijenim trzisnim privredama, potrebe i Zelje potrSaca se stavljaju ne samo u centar
marketing istrazivanja, ve¢ i u srediSte ukupne poslovne aktivnosti. Sve to kazuje da kompanije moraju teziti
uspostavljanju partnerskih odnosa sa potro§a¢ima. Osnovni cilj poslovanja svake kompanije je stvaranje
odgovarajuceg nivoa profita. Medutim, da bi kompanija opstala, i pri tom ostvarila dugoro¢nu profitabilnost,
neophodno je, da poseduje bazu lojalnih potrosaca. Zato kompanija ima vazan zadatak, istraZivanje stavova
potrosaca o kvalitetu sopstvenih proizvoda, usluga, cenama, sistemu distribucije, vidovima promocije. A tek
nakon toga pristupa kreiranju marketinske strategije da obezbedi satisfakciju.

Medjutim, satisfakcija, moze da bude i kratkoro¢ni rezultat u poslovanju, a za dugoroénu profitabilnost,
za opstanak i razvoj, neophodni su lojalni potro3agi. “Sto vise markentinskih metoda budete koristili, bi¢ete
vestiji pri njihovom odabiru i vas racun u banci Ce rasti. Ideja je iskombinovati pravu markentinsku poruku sa
pravim marketinskim medijumom. To je gerilska istina” (Levinson, 2008). I ako je u ljudskoj prirodi da
potrosaci vole da pri¢aju o sebi, pa proizvodja¢ zna Sta potrosa¢ zeli, ipak neke Zelje kupaca je tesko
zadovoljiti. Kompanije koje stalno inoviraju imaju daleko veée Sanse da zelje potroSaca zadovolje, i tako
ostvaruju znacajnu diferentu prednost. U uslovima izrazene konkurencije i stalnih promena potreba i
zahteva potroSaca, Sanse za uspeh su znatno smanjene. Diskontinuelne inovacije, koje inovatorima stvaraju
uslove za rani ulazak na trziste, nisu uvek moguée. Medjutim, neki vizionari ne prihvataju “nemoguce” kao
odgovor” (Stankovi¢, 1996.).

Preokupacija svih konkurentski orijentisanih kompanija je stvaranje posebne kompetentnosti kao osnove
za sticanje diferentne prednosti. Kompanije, orijentisane na uspeh, iznalaze prave nacine za uskladjivanje
vrednosti i ciljeva sa svojim moguénostima i sredinom u stvaranje relativne konkurentske prednosti.

269



Pri tom nastoje da stvore ulazne barijere kako bi ih konkurenti teze pratili. Vise markentinskih metoda
budete koristili, bi¢ete vestiji pri njihovom odabiru i va§ racun u banci ¢e rasti. Ideja je iskombinovati pravu
markentinsku poruku sa pravim marketinskim medijumom. To je gerilska istina” (Levinson, 2008).

Medutim, “Sa porastom broja alternativa s kojima su potroSaci suoceni, kao i raznolikost obrazovanja,
pozadina i Zelja, bilo bi opasno predpostaviti da su svi potrosaci isti - bilo bi opasno predpostaviti i kako su
svi oni razboriti” (Godin 2008). To znaci da je potrebna ne samo dobra prica ve¢ i izuzetno dobra publika.

“Razumevanje nacina na koji shvatanje gusi pricu markentinskog stru¢njaka ili joj daje krila
najzanemareniji je element markentinskog uspeha. Dosad se to odredjivalo instinktivno. Markentingki
struénjaci moraju da nauce $ta treba da rade kako bi uspeh uvek bio zagarantovan” (Godin, 2008).

7. DOP KOMPANIJE ULOGA I ZNACAJ MENADZMENTA

Kompanije se razlikuju, pored ostalog, i po tome koliko i kako uspes$no izazove pretvaraju u Sanse. “Posto je
brzina s kojom se promene de$avaju sve veca i veca, sve veci i veci broj kompanija se nalazi s pogresne
strane krive promene, da se na liderskim pozicijama u industriji ¢e$¢e nego ikada vrSe smene i da
konkurentska prednost erodira brze negi ikada pre. Danas, ne samo kompanije ve¢ i cele industrijske grane
buduénost hvata nespremne”( Hamel, Bressn, 2009).

U kompaniji je neophodno da se sve razli¢ite grupe priblizavaju , s jednim ciljem, da proizvedu Zeljeni
rezultat. To je klju¢ razumevanja rukovodece strukture, top menadzmenta i svih zaposlenih. Dakle, ne radi se
o tome ko je vise ili manje vazan, nego ko je za §ta vazan. Ne radi se o uzdrzavanju od izdavanja naredjenja,
ve¢ treba znati kada to naredjenje dati i kome ga dati, a kada se prema nekom treba odnositi kao prema
partneru.

Ako zelite da dosegnete visoko mesto u ekonomskom smislu u kreativnoj privredi, potrebni su vam
zaposleni koji nisu samo pokorni, pazljivi i pronicljivi,pored toga, moraju da budu puni poleta, otkaceni i
predani. Pitanje glasi, koje prepreke se nalaze na putu ostvarivanja stanja organizacione srece? Zato $to
velike kompanije svakodnevno preuzimaju velike, a ¢esto i nerazborite rizike. Prava kocnica inovacije su
stari mentalni modeli. Rukovodioci koji ve¢ dugo rade u kompaniji Cesto su ulozili veliki deo svog
emotivnog kapitala u postojecu strategiju. Ovo se posebno s pravom moze reci za osnivace kompanija.
Osnivacima je tesko da odaju priznanje idejama koje predstavljaju pretnju temeljima poslovnih modela koje
su oni osmislili. “Menadzment je zastareo, kao i motor sa unutrasnjim sagorevanjem, on je tehnologija koja
je u velikoj meri prestala da se razvija, a to nije nimalo dobro. Zasto? Zato $to menadzment — sposobnost da
se rasporedjuju resursi, prave planovi, programira posao i podstice ulaganje napora — jeste kljucan za
ispunjavanje svrhe postojanja ljudske vrste. Kada je manje uspe$an nego Sto bi to mogao biti, ili nego $to
treba da bude, svi plaéamo cenu” (Hamel, Bressn, 2009). Problem u velikim kompanijama $to vremenom
zaborave da je neophodno da sa rastom nastave da usvajaju promene, i da preuzimaju rizik."

Zapravo u velikim firmama, veliki broj preduzetnika moze predstavljati izvor konflikta sa svojim
razli¢itim vizijama. Ovaj problem moze biti reSen ukoliko se postavi odgovaraju¢i menadzment, koji
preduzetnicke aktivnosti treba da podstiCe na svim nivoima, a ne samo kod top menadZera.Ovaj
preduzetnicki pristup treba institucionalizovati, odnosno ugraditi u organizacionu kulturu, ali ga je isto tako
neophodno usmeravati” (Jovanovic i ostali, 2004). Kompanije koje pocivaju na jednom ¢oveku imaju manje
sposobnosti za uspeh od onih sa viSe sposobnih menadzera i ostalih zaposlenih koji shvataju viziju
kompanije. Veliki vizioniri potrebni su i velikim i malim kompanijama, za njih ne postoji “nemoguce, sutra,
odlazemo, resi¢emo, ve¢ samo danas i sada”.

8. ZAKLJUCAK

Ulaganjem, koje bi dovelo do unapredjenja drustvene zajednice, poslovanje kompanija postaje predvidljivije
i stabilnije. Ona kreira socijalne i ekonomske uslove poslovanja i u isto vreme izgradjuje dobru reputaciju u
drustvu, na taj na¢in DOP obezbedjuje odrzivu konkurentsku prednost. Nezadovoljavajuéi nivo svesti o
potrebi za DOP ispoljavaju i menadzeri srpskih preduzeca,(veliki broj njih smatra da, o druStvenim
problemima treba da vodi racuna drzava), tako da organizovanju poslovanja na drustveno prihvatljiv nacin ne
pridaju veliki znacaj.

270



Zato se i postavlja pitanje, podizanje kvaliteta i uslova rada, prava i standardi zaposlenih, stru¢no
usavrSavanje, odnos i saradnja sa potrosac¢ima, dobavljac¢ima, svim stejkholderima i sindikatima. Poznavanje
potrosaca i njihovo razumevanje kao i vodjenje brige o njima je pitanje ekonomske odgovornosti kompanije,
a ne samo etike i druStvene odgovornosti. Drustveno odgovorne aktivnosti kompanija podizu njihov ugled u
javnosti, kod akcionara, potroSaca, distributera, dobavljaca, vlade i nevladinih organizacija.

Eticko ponasanje, takodje je dobra investicija koja omogucava dugoro¢nu dobit kompaniji. U svetu su
brojni primeri, gde su kompanije izgradile povoljan imidz u o€ima javnosti, ne samo zbog kvaliteta
proizvoda, ve¢ i ¢injenice da su one ucestvovale u raznim humanitarnim akcijama, a deo prihoda su plasirale
u fondove za izgradnju domova za napustenu decu, ili zastitu zivotne sredine itd. Takvi primeri iz poslovne
prakse i te kako pomazu kompanijama da stvore, odnosno kreiraju bazu lojalnih potrosaca., stvarajuci
dugoroéne poslovne veze, koje obedzbedju kompaniji dugoroénu profitabilnost.
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REZIME

Koncept ekomenadZmenta podrazumeva odrzivi druStveno ekonomski razvoj ¢ijim odlukama se usmerava ljudska
aktivnost u oblasti zastite Zivotne sredine. Polaze¢i od toga da je neophodno jacanje svesti stanovni$tva o znacaju
odrzivog razvoja, potrebno je uticati na promenu stavova svakog pojedinca putem odnosa sa javnos¢u. Uloga odnosa sa
javnoséu se ogleda u tome da putem medija omoguéi, ne samo brzo informisanje velikog broja ljudi, ve¢ i prikaze
informativne i obrazovne programe usmerene ka boljem razumevanju o promenama u okruzenju i neophodnosti promene
svesti.

KLJUCNE RECI

ekomenadzment, odnosi sa javno$¢u, mediji, ekoloska svest

ABSTRACT

The concept of ecomanagement refers to the sustainable social-economic development whose decisions direct human
activities within the sphere of the environmental protection. If the starting point is raising people's awareness about the
significance of sustainable development, it is further necessary to work on the attitude change of every single individual
through public relations. The role of PR is to use different media not only to inform a large number of people fast but also
to show informational and educational programs so that everyone could understand the importance of environmental
changes as well as the necessity of changing one's attitudes.

KEY WORDS

ecomanagement, public relations, media, environmental awareness

1. UVOD

Termin ekologija u odnosima sa javnoscu je uveden 1952. godine od strane Skot Cutlip i AlleanCenter i tada
je predlozeno da se druStveni sistemi posmatraju kroz prizmu buduénosti. Na osnovu ovog termina stru¢njaci
odnosa sa javnos$¢u su mogli da shvate da se odnosi sa javnos¢u bave meduzavisno$¢u koja postoji izmedu
organizacija i ostalih subjekata unutar njihovog okruzenja. (Rankovi¢, 2012) Cilj ovog rada je da ukaze na
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ulogu odnosa sa javno$¢u u eko menadzmentu, odnosno koliko odnosi sa javno$¢u uti€u na razvijanje
ekoloske svesti kompanija i stanovnistva.

2. EKOMENADZMENT — POJAM I OSNOVNE KARAKTERISTIKE

Svaka od kompanija, u dana$njim uskovima, na direktan ili indirektan nadin se suofava sa problemima
zagadenja i zastite Zivotne sredine. I ne samo to, ve¢ njeno poslovanje moze biti uzrok nastanka ovih
problema. S toga je, u savremenim uslovima poslovanja neophodno u poslovni sistem upravljanja uklopiti
ekomenadzment. (Vuckovi¢, Markovi¢, 2012) Ekomenadzment predstavlja pristup u kome se menadzment
okrece konceptu odrzivog razvoja i prihvata odgovornost za ekoloSke mere i kreira poslovnu strategiju u
skladu sa ekoloski prihvatljivim ciljevima. Ovaj pristup se pojavio tokom devedesetih godina XX veka, da bi
se radirio po celom svetu tokom prve decenije XXI veka. Pored postovanja pravnih regulativa, organizacije
koje pristupaju ekomenadzmentu moraju da ukljuce i druge konceptualne alate u svoje poslovanje, kao §to su
prevencija zagadenja, upravljanje proizvodima i korporativna drustvena odgovornost. (Hart, 2005)

Zastita i uprvljanje Zivotnom sredinom (ekomenadZzment) je sastavni deo upravljanja na svim
organizacionim nivoima i on je kontinuiran proces koji mora biti koordiniran sa drustvenim i ekonomskim
procesima (kao Sto su zastita zdravlja, bezbednost zaposlenih, kvalitet, finansije, i dr.). Principi i elementi
upravljanja zivotnom sredinom su:

e politika zastite Zivotne sredine,
planiranje,
uvodenje i implementacija,
merenje i vrednovanje (proveravanje i korektivne mere),
preispitivanje i poboljSanje,
kontinuirano poboljsanje. (Mihajlovi¢, Puri¢, Stosi¢-Mihajlovi¢, 2008)
Prema tome, u svakoj strategiji upravljanja zivotnom sredinom javljaju se €etiri osnovne faze, a to su:
faza identifikacije,
faza monitoringa,
faza valorizacije, i
faza regulacije.

b S

ELEMENTI
EKOMEMADFMENTA,

Fagn
IDEMTIFIEACUE

Fagn FAgn FAEn
MONITORINGA WALORIZACIIE REGULACIIE

Slika 1. Komponente sistema upravljanja zivotnom sredinom (ekomenadzmenta)

U fazi identifikacije klju¢ni element je dobijanje informacija na osnovu kojih bi se doslo do saznanja o
potencijalnim efektima zagadivanja. Moglo bi se re¢i da je identifikacija najznacajnija faza, jer podrazumeva
potrebno prepoznavanje i popisivanje svih vrsta izvora zagadenja, mesta, tj. lokacije zagadenja, kao i
hemijske materije koje u tom zagadenju ucestvuju. U fazi monitoringa se sprovode neposredna pracenja i
merenja zagaduju¢ih materija, njihovo rasprostiranje i lokalizacija. Cilj sistema monitoringa je da se dobije
$to preciznija slika zagadenja odredene oblasti i da se postavi mreza kontrolnih mernih stanica na ugrozenoj
teritoriji. U ovoj fazi defini$u se jedinstveni pokazatelji, jedinice i na¢in merenja, period pracenja kao i na¢in
obrade i prikazivanja rezultata. Treca faza, koja je definisana kao faza valorizacije ili ocene, zavrSava se u
zbiru svih informacija u vezi sa zivotnom sredinom koje su dobijene u ranijim fazama. Na taj nacin se
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odreduje stvarni nivo kvaliteta sredine. Poslednja faza je faza regulacije, odnosno primena raznih
instrumenata i mera u cilju efikasnog upravljanja zivotnom sredinom. (Mihajlovi¢, Stosi¢-Mihajlovi¢, 2009)

Sistem ekomenadzmenta (EMS) je deo ukupnog sistema upravljanja, koji obuhvata organizacionu
strukturu, odgovornosti, procese, procedure i resurse za razvoj i implementaciju politike zastite Zivotne
sredine u kompaniji. Njegova glavna funkcija je da obezbedi uslove za sagledavanje pitanja vezanih za
zivotnu sredinu u toku dono$enja poslovnih odluka na svim nivoima upravljanja. (Jovi¢i¢, 2011) EMS
posebno ima za cilj da identifikuje i uklju¢i upravljanje pitanjima Zzivotne sredine i posledica vezanih za
operacije kompanije koje osiguravaju da se rizici za zivotnu sredinu identifikuju i svedu na minimum.
(Welford, 1994 )

Konfinualna poboliZanja

Politika zastite
Prompitvans od Fivotne sredineg

strane rukodowvdstva, Planiranie

/ / Primena |
Proveravanje / / sprovadenfs

Slika 2. Model EMS (Haleta, 2010 )

® Triosnovna principa EMS su:
sve uradeno u poslovanju ima nekog uticaja na Zivotnu sredinu;

® sistemi upravljanja kontroliSu §ta se radi u poslovanju;
standardi se mogu podesiti za EMS. (Gilbert, 1993)
Najvazniji segmenti sistema ekoloskog menadzmenta su: (Program ekoloskog menadzmenta, 1995)
e analiza ekoloskih rizika preduzeca (tzv. auditing);
analiza ekoloske podobnosti snabdevaca;
razrada opstih ekoloskih ciljeva preduzeéa u operativne ciljeve i radne zadatke;
stvaranje organizacionih resenja;
stvaranje informacionog sistema ekoloskih implikacija poslovanja;
e sistem pracenja i dokumentacije stvaranja ekoloskog kvaliteta i dr.
Koris¢enje formalizovanih ekomenadzment sistema za preduzece ima sledece prednosti:
e smanjenje verovatnoce ekoloski relevantnih akcidenata i neregularnih stanja u preduzecu i
smanjenje rizika time prouzrokovanih Steta, zbog povecane kontrole,
e smanjenje rizika materijalne odgovornosti za ekoloske Stete nastale u normalnom pogonu zbog
mogucnosti dokumentovanog dokazivanja regularnog i urednog pogona postrojenja,
e poboljsanje opsteg imidza kompanije i njene pozicije na trzistu, pogotovo u slucaju zvani¢ne
sertifikacije (npr. EVRO-EMAS sertifikat).
Ove prednosti predstavljaju dovoljan podstrek za uvodenje formalizovanih ekomenadzment sistema.
(Gereke, Lekic, po Vukicevicu, 1996)
Zadatak ekoloskog menadzment sistema je da se u organizaciji obezbedi razmatranje ekoloskih pitanja
tokom donosenja poslovnih odluka na svim nivoima rukovodenja. Uvodenjem EMS sertifikata moguce je
ostvariti osnovni zadatak ekomenadzmenta jer ovaj sertifikat omogucuje organizaciji da reSava ekoloske

.....

probleme planski i na ekonomicniji nacin, dajuéi prioritet preventivnim merama. Primenom EMS
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organizacija preuzima odgovornost ka kontinuiranom ocuvanju Zivotne sredine, odnosno, da se postignu
standardi ve¢i od zakonski propisanih. Posvecenost menadzmenta i njegovog osoblja u EMS je od vitalnog
znacaja i treba da se izrazava u obliku politike zastite zivotne sredine. Definicija politike zaStite Zivotne
sredine podrazumeva preuzimanje odgovornosti top uprave za poboljSanje upravljanja zivotnom sredinom
koriste¢i sve raspolozive aktivnosti: kontinuirano napredovanje, spreavanje zagadenja, uskladivanja sa
zakonodavstvom, otvorenu komunikaciju sa zaposlenima i javnosti. (Jovi¢i¢, 2011)

3. ODNOSI SA JAVNOSCU KAO OBLIK PROMOCIJE

Odnosi sa javnoSu (Public Relations — PR) su oblik komuniciranja kompanije sa njenom internom i
eksternom javnoscu. (Vracar, 1999) Jedna od definicija glasi: public relations je stalna, dvosmerna, strateski
vodena komunikacija sa internim i eksternim ciljnim javnostima da bi se postigla obostrana korist.
(Puri¢,1992). Odnosi sa javnoscu treba da podstaknu pozitivno misljenje potrosaca o kompaniji i njenim
proizvodima. Odnosi sa javno$¢u konstantno evoluiraju i povezani su sa slede¢im oblastima, kao §to je i
prikazano na slici 3.

Slika 3. Odnosi sa javnos¢u i srodne oblasti (Manojlovié, 2008 )

Instrumenti odnosa sa javno$¢u su brojni: intervjui, konferencije za Stampu, stru¢ne publikacije,
saopStenja, prospekti, katalozi, seminari, sajmovi, izlozbe. Odnose sa javno$¢u kompanije mogu izvoditi
samostalno ili preko specijlizovnih PR agencija. (Trandafilovi¢, 2008)

3.1. Promene u okruzenju i odnosi sa javnoséu

Razvoj nauke i tehnologije i sredstava komunikacije, doneo je pravu revoluciju u razvoju procesa
komuniciranja i pojavu komunikacijskih mreza u svim delovima sveta. Novi mediji omogucavaju brzo
informisanje ljudi o svim promenama u okruzenju, a sa druge strane, od sluzbe odnosa sa javnos¢u ocekuje
se, da ona, posredstvom ovih medija, informise okruzenje o dogadajima u organizaciji.

Svrha pracenja promena u okruzenju je da se izbegnu neprijatna iznenadenja i obezbedi relativno dobra
defanzivna pozicija konkretne firme za nastale dogadaje. U skladu sa tim, jedan od osnovnih zadataka sluzbe
za odnose sa javno$¢u je pripremanje informativnih i obrazovnih programa, ¢ija bi realizacija unutar
organizacije, trebalo da doprinese boljem razumevanju zaposlenih za odredene situacije, izazvane
promenama, kao i brzem prilagodavanju celokupne organizacije nastaloj situaciji. (Pordevi¢, Jevti¢, 2012)
Koris¢enje Stampanih i elektronskih medija moze biti odli¢an nacin da se poveca svest i obrazovanje ljudi.
Mediji, vladine agencije i neprofitne organizacije imaju mo¢ da §ire poruku kako bi ona dosla do $to veceg
broja ljudi. Pruzanje informacija o radu ekoloskih organizacija, aktuelnim eko de$avanjima (sajmovima,
akcijama, radionicama..) i pridavanje paznje samoj prirodi moZe postepeno uticati na promenu svesti
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gradana. Kampanje podizanja ekoloSke svesti su najuspesnije kada ciljaju na odredenu grupu ljudi. Mnogi
ljudi ne obracaju paznju na ekoloSke probleme jer ne razumeju da se taj globalni problem ti¢e i njih. Jedan
dobar primer uticaja “ciljne grupe“ su solarne lampe i Stedljive sijalice koje su u poslednje vreme sve
prihvacenije kod nas. Klju¢no je pokazati ljudima koliko novca mogu da ustede kupovinom Stedljivih
sijalica. Rezultat toga je nagla zainteresovanost ¢ak i onih ljudi koji inace ne pridaju mnogo paznje ekologiji.
(Milosev, 2014)

4. EKOMENADZMENT I ODNOSI SA JAVNOSCU

Ekomenadzment kao nauka proucava upravljanje poslovanjem koje ¢e doprineti ocuvanju i unapredenju
kvaliteta zivotne sredine. Sa jaCanjem svesti o potrebi ocuvanja zivotne sredine, koja je visestruko ugrozena
tokom poslednjih decenija, razvija se niz metoda kojima se nastoji da zaustavi proces uniStavanja prirode i
njenih resursa. S obzirom na to da su privredni razvoj i delatnosti ¢oveka najveci zagadiva¢ okruzenja, tek sa
ugradivanjem ekoloskih zahteva u strategiju poslovanja preduzea postize se pravi pomak u pravcu
unapredenja postojeeg stanja i spreCavanja daljeg uniStavanja okruZenja. Krajnji cilj proucavanja
ekomenadzmenta je razvijanje svesti o potrebi i mogucnosti poslovanja u skladu sa globalno prihvac¢enim
konceptom odrzivog razvoja. (Golusin, 2006)

Ekoloska pitanja svakim danom sve viSe uti¢u na poslovanje i u¢inak organizacija. Preduzece moze da
stekne izuzetne prednosti ukoliko prihvati da posluje po ekoloskim principima. Ekomenadzment je sistem
kojim kompanija kontroliSe svoje aktivnosti koji prozrokuju ili bi mogli da prouzrokuju $tetne uticaje na
okolinu. Znacaj ekomenadZzmenta je viSestran i moze se posmatrati sa nekoliko aspekata. Smanjenje
troskova, dugoro¢no gledano, je jedna od koristi koju organizacija ostvaruje primenom ekomenadzmenta
koriste¢i Cistije tehnologije i programe za smanjenje otpadnih materija jer na taj nacin se ostvaruje bolja
upotreba sirovina i kvalitet proizvoda je veéi. Takode, primenom ekomenadzmetna mogu se identifikovati a
zatim otkloniti problemi u untra$njem upravljanju, a samim tim obezbeduje se bolja efikasnost. Upravljanje
zaStitom Zivotne sredine ima velike trziSne prednosti kao $to su moguénosti za ulazak na nova trzista i
o¢uvanje pozicije na ve¢ postojec¢im trzitima.

Veza izmedu ekomenadzmenta i ekoloskih odnosa sa javno$¢u nastaje kada sve gore navedene prednosti i
ostvarene uspehe kompanije treba izneti u javnost. IznoSenje ovakvih tvrdnji treba da bude planirana
aktivnost kojom se uspostavlja i odrzava medusobno razumevanje izmedu organizacije i njene okoline. Ovo
je veoma vazno jer se na osnovu toga organizacija pozicionira na sve konkurentnijem trzistu. (Rankovic,
2012)

Analize i istrazivanja pokazuju da se mediji nedovoljno bave zastitom zivotne sredine i odrZivim
razvojem u sklopu EU integracija. Iznose se deklarativni stavovi a nema zivotnih pri¢a i primera, pa se
gradani pitaju $ta za njih znace ovakve integracije. Gradanima treba odgovarati na konkretna pitanja i
navoditi stvarne situacije i argumente. Malo se govori o poljoprivredi, obrazovanju, zdravstvu, zastiti
potrosaca, mladima, iskustvima drugih zemalja. Potrebno je objasniti gradanima kako ¢e to uticati na njihov
zivot. Gradani predlazu slede¢e mere u zastiti Zivotne sredine: (Plavsi¢, 2011)

Tabela 1. Predlog mera

I B

1. Rigorozno insistiranje na postovanju zakona 19.2
2_0Ostro kaZznjavanje zagadivaca 311
3. Kreditiranje unapred. tehnologije | postavljanja filtera 87
4. Zabrana proizvodnje opasnih proizvoda 32
5. Zatvaranje pogona koji zagaduju 26
6. Edukacija stvarnih ili patencijalnih zagadivaca 16.7
7. Kampanje zastite Zivotne sredine 12.7
8. Neke druge mere 37
9_Nijedna mera ovde ne bi dala dobre rezultate 0.5
10. Ne znaju, ne umeju da odgovore 1.5
UKUPNO: 100.0
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Tabela 2. Gradani smatraju da su za ZZS najodgovorniji

I

1. Politicari i stranke 104
2. DrZava i njeni sluZbenici 26.6
3. Lokalna samouprava 11.4
4. Nevladin sektor i organizacije 04
5. Privreda i privrednici (biznis) 47
6. Naucne i strune organizacije 1.8
7. Sami gradani 31.9
8. Neko drugi 1.3
9. Svi bi trebalo da brinu o tome 101
10. Ne znaju, ne umeju da odgovore 1.4
UKUPNO: 100.0

Tabela 3. Gradani navode probleme ZS na lokalnom nivou

1. Zagadenje vazduha 17.5
2. LoSe upravljanje otpadom, divlje deponije 240
3. Opasan otpad 4.6
4. Zagadeni vodotokovi 14.7
5. Nedostatak zelenih povriina 6.0
6. Buka 6.4
7. Lo%a urbanizacija, divlja gradnja 8.6
8. Opsta nebriga 12.8
9. Neki drugi problem s
10. Ne znaju, ne umeju da odgovare 1.4
UKUPNO: 100.0

Proces zastite zivotne sredine, promene navika, kulture Zivljenja i procedura koje prirodu i sredinu oko
nas ¢ine zdravijom, oCuvanijom — dugotrajan je. Komunikacija opstine i gradana o ovim pitanjima takode je
dugotrajan proces koji bi morao da poc¢iva na obostranom interesovanju, uvazavanju i poverenju. Zato i
komunikacija opstine i gradana o Zivotnoj sredini mora da bude stalna, raznovrsna i da daje vidljive rezultate
u obliku promena ponasanja, napretka u o€uvanju ili zastiti prirodnih dobara, kao i u unapredenju zivljenja.
(Priru¢nik za odnose sa javnoscu, 2013)

5. ZAKLJUCAK

Problemi o€uvanja i zastite Zivotne sredine ti¢u se svih pojedinaca, kompanija, odnosno globalnog drustva.
Zbog toga je u poslovni sistem svake kompanije neophodno uvesti ekomenadzment koji za cilj ima da ukljuci
upravljanje pitanjima Zivotne sredine kao smanjenje rizika negativnog uticaja na sredinu. Izno$enjem
podataka i informacija u javnost o poslovanju kompanija, a u skladu sa ekomendzemntom, kao i
produbljivanju svesti pojedinaca o neophodnosti promena stavova i misljenja o sredini, ogleda se veza
izmedu ekomenadzmenta i odnosa sa javnoscu.
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METODE

EVALUATION OF INVESTMENT PROJECTS IN THE
FIELD OF ORGANIC PRODUCTION USING TOPSIS
METHOD

v .1
Vesna Pasi¢ Tomié
Dragisa Stanujki¢
. e v «s3
Maja Andrijasevi¢
'Fakultet za menadZment, vesna.pasic@finz.edu.rs

Fakultet za menadsment, dragisa.stanujkic@finz.edu.rs@fmz.edu.rs
3Fakultet za menadiment, maja.andrijasevic@jfmz.edu.rs

REZIME

Prosecan investitor obi¢no ima vise mogucnosti za ulaganja od kapitala koji mu stoji na raspolaganju. Alokacija
ograni¢enog kapitala na alternativne upotrebe podrazumeva traganje za alternativom koja omogucava najpotupunije
ostvarenje dugorocnih ciljeva investitora. U radu je prikazana TOPSIS METODA za izbor najpovoljnije alternative iz
oblasti organske proizvodnje. Razmatraju se tri projekta: proizvodnja organskog povréa, lesnika i vocéa (jabuka).
Koris¢enjem ekonomskih kriterijuma (NSV, PBP, IP i ISP) i primenom TOPSIS metode dosli smo do najbolje
investicione alternative.

KLJUCNE RECI

organska proizvodnja, ekonomski kriterijumi, TOPSIS metoda

ABSTRACT

The average investor usually has more investment opportunities than available capital. The allocation of limited capital to
alternative uses means searching for an alternative that allows complete achievement of long-term goals of investors.
This paper presents the TOPSIS method for selecting the best alternative in the field of organic production. Three
projects are being discussed: the production of organic vegetables, hazelnut and fruit (apple). By using economic criteria
(NPV, PBP, IP and ISP) and by the application of TOPSIS method we have come to the best investment alternative.

KEY WORDS

organic production, economic criteria, TOPSIS method
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1. UVOD

Poslednjih godina, povecana svest ljudi o vaznosti zdravstveno bezbedne hrane i zdrave Zivotne sredine
doprinela je rastu znacaja organske poljoprivredne proizvodnje. Potraznja ali i ponude organski proizvedenih
proizvoda, raste iz godine u godinu.

Sirom sveta je organskom eksploatacijom samo u protekloj deceniji obuhvaceno vise od 26 miliona
hektara uz konstantan rast uce$¢a povrSine organske proizvodnje u odnosu na povr§inu drzave. Najveci
procenat u ovom trenutku beleze LihtenStajn (27,3%) i Austrija (19,7%) dok su najvazniji uzgajivaci
organske hrane, koji obuhvataju najvecu povrsinu, Velika Britanija, Nemacka i Italija. Tendencija razvoja
organske proizvodnje sve je izraZenija i u zemljama centralne i isto¢ne Evrope (Ceska, Slovacka i Poljska).

Slika 1. Deset zemalja sa najveé¢im uc¢es¢em organskog poljoprivrednog zemljista

%
ltalija  ——
Slovacka —
Letonija '_
Republika Ceska  nm——
Svajcarska ——
Estonija %
Svedska  ——
Austrija '_
Linhenstajn s
Foklandska ostrva S ———
0 5 10 15 20 25 30 35 40

Izvor: FIBL&IFOAM, 2014, dostupno na /www.fibl.org/fileadmin/documents/shop/1636-organic-world-2014.pdf,
str.42, od 30.03.2015. god.

Proizvodnja organskih proizvoda predstavlja veliku Sansu za srpsku poljoprivredu imajuci u vidu velike
prirodne potencijale i ¢injenicu da preko 80% zemljista u Srbiji spada u nekontaminirana zemljiSta, kao bitan
preduslov za uspesan razvoj organske proizvodnje. Da bi se proizvod mogao nazvati organskim, potrebno je
da minimum 95% njegovih sastojaka bude proizvedeno organskim metodama.

Republika Srbija ima velike kapacitete u smislu proizvodnje zdrave organske hrane koju moze izvoziti u
zemlje EU.

Pod organskom poljoprivredom u Srbiji je oko 0,3% ukupno obradivih povrsina, dok je u Evropi 24%, od
¢ega najvide u Spaniji i Italiji (viSe od milion hektara). U Vojvodini i Sumadiji ima najvise povriina sa
organskom proizvodnjom, ali ovaj vid poljoprivrede sve vise je zastupljen u zapadnoj i juznoj Srbiji.

Srbija takode raspolaze i povr§inama koje se ne eksploatisu, povr§inama koje je bez velikih dodatnih
ulaganja moguce iskoristiti za organsku proizvodnju. Ne treba zaboraviti i povrSine koje se nalaze u okviru
zasticenih prirodnih dobara u kojima je u drugom i treem stepenu zastite dozvoljena poljoprivredna
proizvodnja, a koja predstavljaju idealna mesta za razvoj organske proizvodnje. (Marz i ostali, 2013.)

Problemi sa kojima se suocava poljoprivreda u Srbiji se prvenstveno ogledaju u maloj veli¢ini poseda
privatnih gazdinstava, neorganizovanosti poljoprivrednih proizvodaca, niskim drzavnim subvencijama,
nemogucnosti da se ostvari plasman i sl. Uprkos tome, Srbija ima uslove i izvanrednu $ansu u proizvodnji
organske hrane. Uskladena zakonska regulativa za proizvodnju organske hrane sa regulativom u EU, je osnov
da se takva hrana i izvozi, ali kao sama nije dovoljna. Podrska drzave u obezbedivanju plasmana na strana
trzista, malim proizvodac¢ima organske hrane, je neophodna. Ako uzmemo u obzir da je organska hrana za
30-50% skuplja od konvencionalne, a da je Zivotni standard u Srbiji veoma nizak, namece se zakljucak da je
jedini plasman koji moze da pruzi sigurnost proizvodacu organske hrane, plasman van nacionalnih granica.
(Marz i ostali, 2013.)
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2. KRITERIJUMI ZA OCENU ISPLATIVOSTI INVESTICIONIH
PROJEKATA

Prosecan investitor obi¢no ima vise moguénosti za ulaganja od kapitala koji mu stoji na raspolaganju.
Alokacija ograni¢enog kapitala na alternativne upotrebe podrazumeva traganje za alternativom koja
omogucava najpotpunije ostvarenje dugoro¢nih ciljeva investitora. (Stanc¢i¢, 2006).

Cetri najéesce koriscene alternativne metode procene projekata i izbora koje su upotrebljavaju pri
kapitalnom budZetiranju su:

1. Rok povracaja — investicionih projekata pokazuje broj godina koji je potreban da se pocetna
investicija vrati. Osnovni nedostatak metode roka povracaja jeste §to ne uzima u obzir nov¢ane
tokove koji se javljaju nakon isteka roka povracaja i zanemaruje vremensku vrednost novca. Daje
grubu sliku likivdnosti projekta i najbolje se koristi kao dodatak metodama diskontavanja tokova
novca. (Van Horne & Machowicz, 2007., str.321)

2. Interna stopa prinosa (IRR) za investicioni projekat je diskontana stopa koja izjednacava sadasnju
vrednost o¢ekivanih neto tokova novca (CF,) sa pocetnim izdatkom novca (CFj). To je mera
prinosa koji se ostvaruje po osnovu investicija uzimajuci u obzir koliko ¢e iznostiti nov¢ani tokovi
po osnovu investicija i kada ¢e oni biti primljeni. IzraCunava se na sledeci nacin:

IRR = ¥
Gde je:

CFt = novcani tok u period t
CF0 = pocetna investicija

n = vek trajanja projekta

—
Lifn=

F
=IRR" 0= (t.1)

3. Neto sada$nja vrednost investicionog projekta (NPV) je sadasnja vrednost neto nov€anih tokova iz
projekta umanjena za pocetni novcani izdatak iz projekta. Ako je NPV projekta veca ili jednaka
nuli projekat se prihvata, u suprotnom se odbacuje. Formula za izraCunvanje NPV glasi:

S - o

NPV = X1, — — CF;
=114 (t2)

gde je:

CFt = novcani tok u period t
r = diskontana stopa

n = vek trajanja projekta

4. Indeks profitabilnosti ili racio koristi i troskova projekata je odnos sadasnje vrednosti buduceg
neto tokova novca i po€etnog izdataka novca. Moze se izraziti kao:

CFt (t.3)

Projekat se prihvata kada je indeks profitabilnosti ve¢i ili jednak jedinici. Kod bilo kojeg projekta metode
neto sadasnja vrednost I indeks profitabilnosti daju iste signale za prihvatalje — odbacivanje. Medutim ipak se
metoda neto sadasnje vrednosti viSe preferira od metode indeksa profitabilnosti iz razloga $to ona izrazava
apsolutni novéani ekonomski doprinos koji projekat stvara za bogastvo akcionara. (Van Horne &
Machowicz, 2007., str.326)

3. TOPSIS METODA

Metodu TOPSIS (Technique for Order Preference by Similarity to Ideal Solution) razvili su
HwangYoon.(Hwang and Yoon, 1981).
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Metoda (Technique for Order Preference by Similarity to Ideal Solution) se zasniva na konceptu da
odabrana altenativa treba imati najkracu udaljenost od pozitivnog idealnog resenja i najduzu udaljenost od
negativnog idealnog reSenja. Optimalna alternativa je ona koja je u geometrijskom smislu najbliza idealnom
pozitivnom resenju, odnosno najudaljenija od idealnog negativnog resenja.

Metod je jedostavan i daje redosled preferencije reSenja. Rangiranje se vr$i na osnovu “relativne sli¢nosti
sa idealnim reSenjem” C¢ime se izbegava situacija da alternativa istovremeno ima sli¢nost sa idealnim i sa
negativnim idealnim resenjem.

Idealno resenje se definise pomocu najboljih rejting vrednosti alternativa za svaki pojedinacni kriterijum.
Obrnuto, negativno idealno resenje predstavljaju najgore vrednosti rejtinga alternativa. Pojmovi “najbolji” 1
“najgori”interpretiraju se za svaki kriterijum posebno, prema sluaju maksimizacija ili minimizacija
kriterijum (Srdevic et al., 2002).

Procedura TOPSIS metode se odvija u nekoliko koraka: (Hwang and Yoon, 1981).

R= [ry o

Korak 1. Formiranje normalizovane matrice odlucivanja . Normalizacija vrednosti

. v . v . .o oy v .
elemenata matrice odlu¢ivanja vrsi se vektorkom normalizacijom, pri ¢emu s e vrednost ” odreduje
primenom formule:

: i=LK,mj=LA,n (t4)

gde: ¥ predstavlja performansu i-te alternative u odnosu na j-ti kriterijum/atribut, ” predstavlja broj
alternativa, i” predstavlja broj kriterijuma/atributa.

y R , . v .V =[v; .

Korak 2. Ralunanje teZinske normalizovane matrice odlucivanja [ ’/]”’X”. Vrednosti elemenata
tezinske normalizovane matrice odlu¢ivanja v; se izraCunavaju mnozenjem elemenata normalizovane matrice
odlucivanja i tezinskih kojeficijeneta kriterijuma, primenom formule:

Vip =W i=1LK,mj=LA ,n
9

Zn:wj =1

w; . . .. o . R
gde 7 predstavlja tezinu/znadaj j-tog kriterijuma/atributa, i /!

Korak 3. Odredivanje idealnog i negativno-idealno resenja. Idealno reSenje (A+) i negativno-idealno

reSenje (4 ) odreduju se primenom sledecih formula:

AT = V] vp = {(max vy, | j e J™),(minv, | jeJ™)} )
i 1 ,1 t.

A” =]V vy} = {(miny, | j € J™),(maxv, | jeJ™)}
P P (t.6)
Jjmax . . . _jmin . . e .
gde: predstavlja skup prihodnih a predstavlja skup rashodnih kriterijuma/atributa.

Idealno resenje i idealno-negativno resenje predstavljaju virtualne alternative, odnosno alternative koje
poseduju najpovoljnije (idealne), odnosno najnepovoljnije, performase po svim kriterijumima.

Korak 4. Odredivanje rastojanja alternativa od idealnog i negativno-idealnog reSenja, primenom n-
dimenzionalnog Euklidovog rastojanja. Rastojanje alternative od idealnog reSenja odreduje se primenom
formule:
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E

d1+ = Z(VU _v;—)Z
V Jj=1 i=LK,m (t.7)

Sli¢no, rastojanje alternative od idealnog-negativnog resenja odreduje se primenom formule:

dl_ = Z(VU _VJ—)Z
\= i=LK ,m (t.8)

>

Korak 5. Odredivanje koeficijenta relativne bliskosti idealnom reSenju za svaku alternativu. Koeficijent
relativne bliskosti, ~/, alternative @; u odnosu na idealno redenje A" se odreduje na slede¢i nagin:

c =9
df +d; i=1K.m (t.9)
7a di 20 . d720 C el

broju 1) je prihvatljivija.

0.1] . Alternativa sa ve¢om vredno$¢u koeficijenta relativne bliskosti (blizom

Korak 6. Izbor najbolje alternative ili rangiranje alternativa. Razmatrane alternative se rangiraju u

rastu¢em redosledu, prema vrednosti C , a najbolja alternativa, 4", odreduje se koris¢enjem sledece formule:

A e {A,* | max C,}
i

4. METODOLOGIJA RADA

Za prikaz efikasnosti predlozene metode u ovom odeljku dajemo numericki primer. Razmatramo tri
medusobno isklju¢iva projekta iz oblasti organske poljoprivredne proizvodnje:
e A, —organska proizvodnja povréa
e A, - organska proizvodnja lesnika
e A;—organska proizvodnja jabuka
koje rangiramo na osnovu pet ekonomskih kriterijuma:
e (C))—Neto sadasnja vrednost
e (C,) — Interna stopa prinosa
(Cs) — Indeks profitabilnosti
(C,) — Period povracaja
(Cs) — Rizik
Osnovni podaci o projektima su prikazani u table 1. U pitanju su medusobno isklju€ivi projekti, §to znaci
da se moze prihvatiti samo jedan od razmatranih projekata.(Damodaran A., 2007)

Tabela 1. Osnovni podaci o projektima
Project A Project B Project C

Diskontana stopa 0,05 0,05 0,05
Inicijalno CFo 30.000 40.000 250.000
ulaganje

Proseéan godiSni CFt 5.000 93.000 134.000
prinos

Vek eksploatacije T 50 50 10

Dobijeni ekonomski kriterijumi za date projekte su prikazani u Tabeli 2.
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Tabela 2. Ekonomski kriterijumi za date projekte

NPV IRR PI PBP Rizik

max max max min min
Wi 0,29 0,34 0,12 0,12 0,13
Ay 8.608,67 0,11 1,29 6,00 1,20
A, 678.121,35 2,32 17,95 8,43 1,50
Aj 784.712,48 0,53 4,14 5,87 2,00

Prvi korak u primeni TOPSIS metode jeste formiranje normalizovane matrice odlu¢ivanja kori§¢enjem
formule (4). Normalizovana matrica odlu¢ivanja je prikazana u tabeli 3.

Tabela 3. Normalizovana matrica odlucivanja

Al 0,01 0,04 0,07 0,50 0,43
A2 0,65 0,97 0,97 0,71 0,54
A3 0,76 0,22 0,22 0,49 0,72

U slede¢em koraku, primenom forumule (5), izracunava se tezZinska normalizovana matrica odlucivanja,
koja je prikazana u Tabeli 4.

Tabela 4. Tezinska normalizovana matrica odlu¢ivanja

Al 0,00 0,01 0,01 0,06 0,06
A2 0,19 0,33 0,12 0,09 0,07
A3 0,22 0,07 0,03 0,06 0,09

Nakon utvrdivanja idealnog (A") =i negativno-idealnog redenja (A"), primenom formule (8) i (9) utvrduju
se rastojanja alternativa od idealnog i negativno-idealnog resenja.

Tabela 5. Rastojanje alternativa od idealnog reSenja (d:'_) i od negativno-idealnog resenj a(d _)

G )
0,40 0,05
0,04 0,38
0,27 0,23

U poslednjem koraku na osnovu koeficijenta relativne bliskosti C; za svaku alternativu, vrsi se izbor
najbolje alternative. Razmatrane alterantive se rangiraju u rastuéem redosledu prema vrednosti C;.

A’ |max C,

A e { }
Koriste¢i formulu ! bira se najbolja alternativa. U naSem primeru rangiranje alternativa
i izbor najblje alternative prikazano je u Tabeli 6.

Tabela 6. Rangiranje i izbor najbolje alternative

Alternative A Rangiranje
alterantiva

Al 0,10 3

A2 0,90 1

A3 0,46 2

Podaci iz tabele 6. ukazuju da treba izabrati projekat A2 jer na osnovu ekonomskih kriterijuma ovaj
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5. ZAKLJUCAK

Na osnovu prikazanog primera moze se videti da se TOPSIS metoda moZze uspe$no koristiti prilikom izbora
najisplatljivijeg projekta kada su u pitanju medusobno iskljucivi projekti. Primenom TOPSIS medote moze se
zakljuciti da treba ulagati u organsku proizvodnju les$nika jer ¢e nam se ta investicija imaju¢i u vidu
razmatrane ekonomske kriterijume najvise isplatiti.
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REZIME

Pored snaznog tehnoloskog razvoja, ljudska civilizacija je i dalje sustinski vezana za prirodne sisteme i zavisi od procesa
koji se u njima odvijaju. Direktne posledice klimatskih promena kao $to su porast temperature, topljenje leda, porast
nivoa mora i okeana mogu prouzrokovati znacajne probleme u funkcionisanju ljudske civilizacije. Promene u prirodi,
posebno one koje su posledica emisije gasova sa efektom staklene baste, zahtevaju akciju na medunarodnom nivou.
Savremene tendencije u borbi protiv klimatskih promena uslovljavaju osnivanje trzista sa ciljem regulisanja emisije
gasova. Cilj rada je da prikaze osnovne karakteristike trzista CO2 kao i da pruzi uvid u ovu tematiku.

KLJUCNE RECI

Odrzivi razvoj, Kyoto protokol, Zelena trgovina, trziSte, emisije CO2

ABSTRACT

Even with powerful technological development, human civilization is basically still bound to natural systems, and
depends on their processes. Direct consequences of climate changes such as temperature growth, ice melting, sea-level
increase, can cause considerable problems in human civilization function. Environmental changes, especially ones that
occurred due to greenhouse gas emission, require worldwide action. Modern tendencies in action against climate changes
cause creation of markets, which aim to regulate emission of gas. This paper presents basic characteristics of CO2
markets, and is giving us the insight into the subject.

KEYWORDS

Sustainable development, Kyoto protocol, green trading, market, CO2 emission

1. UVOD

Imajuéi u vidu uo¢enu opasnost od glabalnog zagrevanja, nastalog kao posledica prekomerne emisije gasova
sa efektom ,,staklene baste”, ¢lanice Medunarodne zajednice su preduzimale niz pravnih inicijativa u cilju
umanjivanja Stetnih emisija ,,GHG” gasova. U nizu preduzetih medunarodnih inicijativa izuzetno veliki
znacaj ima usvajanje Kyoto protokola i njegovih ,.fleksibilnih mehanizama“. Za zemlje u razvoju, u koje
spada i Republika Srbija, najve¢i znacaj ima ,mehanizam ¢istog razvoja“, koji omoguéava razvijenim
zemljama da postizu ustede u emisijama u€estvujuci u projektima u zemljama u razvoju. Zemlje u razvoju na
taj nacin dobijaju ,.Ciste tehnologije* a razvijene zemlje dobijaju ustedu u emisijama (koja se izrazava u
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specifi¢nim jedinicama ustede - CER"). CER-ovima kao specifiénim jedinicama ustede, moze se trgovati na
.karbon trzistu® (Spasic¢, 2012).

U cilju iskazivanja trziSne vrednosti zastite i oCuvanja kvaliteta Zivotne sredine, pre nekoliko godina
kreiran je novi termin ,,Zelena trgovina®“. Sam termin obuhvata sve forme trgovanja: smanjenje emisija ugljen
dioksida (CO2) i drugih gasova sa efektom staklene baste, sumpordioksida (SO2) koji izaziva kisele kiSe i
azotnih oksida (NOx) koji uti¢u na ozonski omotaé¢, kao i nadoknade (kredite) za kori$¢enje obnovljivih
izvora energije (zelene certifikate) i energetsku efikasnost (negavate). Sve ove forme trgovanja imaju
zajednicki cilj da ucine zivotnu sredinu Cistijom bilo smanjivanjem emisija, primenom ¢istih tehnologija ili
smanjivanjem potro$nje energije. Finansijsku vrednost ovih ekoloskih koristi odreduje regulisano trziste -
berza, koja istovremeno podstiCe i primenu obnovljivih izvora energije putem trgovine tzv. zelenim
sertifikatima.

U Srbiji, Zakon o energetici, svrstava u povlaséene proizvodace elektri¢ne energije one koji primenjuju
tehnologije obnovljivih izvora (Tesi¢ i Mesarovi¢, 2005). Trgovina emisijama gasova koji izazivaju efekat
staklene baste u svetu, predstavlja veoma primer za to kako se trzi§ni mehanizmi mogu koristiti u cilju zastite
zivotne sredine $to se moze primeniti i u Srbiji.

2. GLOBALNE TENDENCIJE U UPRAVLJANJU ODRZIVIM RAZVOJEM

Na globalnom nivou, interesovanje za probleme vezane za naruSavanje prirodne sredine javilo je po¢etkom
sedamdesetih godina proslog veka. Znacajne su bile analize (Meadows et al. 1972) ¢iji su rezultati
upozoravali na ograni¢ene mogucénosti eksploatacije prirodnih resursa i probleme na globalnom nivou
(proizvodnja hrane, porast broja stanovnika i povecanje zagadenja Zivotne sredine). Shodno tome, jedno od
mogucih reSenja za suoCavanje sa izazovima buduéeg razvoja je uskladivanje privrednog rasta sa
kapacitetima prirodne sredine i prelazak na koncept odrzivog razvoja.

Najjasnija svrha pojma odrzivog razvoja sadrzana je u Predgovoru izvestaja o napretku iz 2004 godine,
¢iji je autor Gerhard Sreder rekao: ,,Svaka genaracija mora da resi svoje probleme i ne sme ih ostaviti
sledec¢im generacijama - ovo je osnovna zamisao odrzivog razvoja i ona ukljucuje i globalnu perspektivu .

Imajuéi u vidu navedenu C¢injenicu, podrazumeva se da pojam odrzivog razvoja predstavlja
zadovoljavanje danasnjih potreba bez ugrozavanja mogucénosti zadovoljavanja potreba buducih generacija.
Medutim, odrzivi razvoj ne podrazumeva makroekonomski pad proizvodnje ili potro$nje na racun ocuvanja
zivotne sredine, ve¢ se odnosi na uslov pod