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ENERGY SECTOR DEVELOPMENT
STRATEGY OF THE REPUBLIC OF
SERBIA FOR THE PERIOD BY 2025 WITH
PROJECTIONS BY 2030

1. INTRODUCTION






Pursuant to Article 8, paragraph 1 of the Law on the National Assembly ( «Official Gazette of RS, No. 9/10)
and Article 4, paragraph 3 of the Energy Law (« Official Gazette of RS «, No. 145/14), the National Assembly
of the Republic of Serbia on the seventh session of the Second regular session in 2015, held on 4 December
2015, adopted the:

ENERGY SECTOR DEVELOPMENT STRATEGY OF THE
REPUBLIC OF SERBIA FOR THE PERIOD BY 2025
WITH PROJECTIONS BY 2030

1. Introduction

At the beginning of the second decade of XXI century, economy and society of the Republic of Serbia
are in very deep crisis in terms of development. At the time of long economic recession, the Republic of
Serbia is challenged to make path to desired long-term energy development and define strategic prefer-
ences which are the basis for that development in future mid-term period, i.e. by 2030. Strategic reviewing
and positioning of national energy sector should enable energy sector and economy of the country to
overcome current crisis with lower costs as well as to take better start position for future more dynamic and
quality economy growth and its sustainable development.

More precisely, Energy Sector Development Strategy in the Republic of Serbia by 2030 shall offer the
road of market restructuring and technological modernization of energy sector of the Republic of Serbia in
order to better prepare for the period of the growth of general demand for goods and services.

Strategic engagement in energy sector implies that processes in the economy and country, as well as in
the life of citizens, are performed with lower economic costs, with higher level of social and environmen-
tal sustainability, i.e. higher standard of population with reduction of pollution and better environmental
protection. In that sense, application of the Energy Law and Energy Sector Development Strategy of the
Republic of Serbia should result in adequate energy, economic, environmental and social policy, which
would, with adequate legislation and the country acting in accordance with the law, lead to sustainable
energy system, more efficient economy and better social prosperity with sustainable balances of natural
resources and pollution at the lowest possible levels.

1.1. Energy Sector and Economic Development

All analyses of key economic and technological changes in XXI century show that energy sector has
been and still is the initiator and key factor of economic changes, as well as the spine of economic de-
velopment during the last two and a half centuries. Global changes demand professional and long-term
consideration of its future directions at national level and thus adequate management of energy sector
development.

The beginning of modern technological era is connected with the key foundings in energy transforma-
tion and its concentration at the consumption point. Today, energy sector has not lost slightest significance
regardless of the forecasts about reduction of importance of natural resources and also available energy
potentials for technologically high-sophisticated economy, in society and economy of knowledge.

In the whole world today strategic positioning of countries, nations and companies for the access to re-
maining natural resources, especially mineral energy resources such as oil and gas, as well as technological
competition in energy efficiency and commercial use of renewable sources (RES) are still ongoing. Only in
XX century global population increased 3.7 times, while demand for final energy increased more than 30
times. It means that, together with intensive exponential growth of world population especially noticeable
in the second half of XX century, energy consumption per capita was far higher as well. Although the expo-
nential trend of the population growth was lower at the end of century, trend of the increase of energy con-
sumption per capita has still been growing. For three decades just at the end of XX century average total
consumption of primary energy was growing at average annual rate of 2.1%, growth rate of global popula-
tion was 1.6%, while growth rate of world gross domestic product (GDP) was 3%. This shows the fact that
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despite reduction of energy intensity, primary energy consumption is still growing faster than population.

Energy generation and consumption per capita are increased also in the countries with the fastest tech-
nological progress and highest income per consumed energy unit, thus becoming more energy efficient.
According to the estimation of International Energy Agency (IEA), in the period from 2005 until 2025 it is ex-
pected that the primary energy consumption would be increased by 40%. This shows that development of
energy sector has to be planned in strategic way and analyzed in detail from all aspects regarding general
development, technological and economic aspects and social, environmental and other aspects as well.

It is certain that today energy represents the economy sector with the highest negative environmental
impact and its dependence on conventional energy sources represents real threat for the sustainability of
economic directions. Namely, the fact that the most commercial and most available energy products in the
world now (coal, oil and gas) are not renewable is very important characteristic of world energy sector that
influences the sustainable future, i.e. possibility of today’s generations to achieve economic growth and
development but not taking that possibility from future generations.

1.2. Sustainability as an Energy Sector Development Challenge

There is no doubt that energy sector was and is the sector of particular interest for the whole economy
and society. If energy sector becomes stable, modern and quality organized sector this will inevitably lead
to the welfare of the entire economy of the country. Vice versa, if not enough attention is paid to the energy
sector from the position of strategic planning, bad position and weak perspectives of the entire economy
will be inevitable.

The most likely scenario of global development assumes economy based on the efficient use of rela-
tively “clean” energy available from different sources. According to all development scenarios, energy sec-
tor shall still for a long period of time, have a task to provide for economy and society significant amounts
of energy and energy products, but with the tendency to reduce energy intensity, i.e. consumption per unit
of monetary product.

Second requirement for energy sector is to be cleaner, i.e. to rely as much as possible on renewable en-
ergy sources and as little as possible on exhaustible sources.

Third requirement that shall be dominant in the future is that generation and consumption of “green”
energy shall have the lowest possible impact on environment, water, air, land and directly also at whole
food chain, biodiversity and human health.

Fourth requirement for energy sector is about economic efficiency and energy market. Energy is goods
and its turnover and prices have to be defined by the market. Energy offer and demand significantly influ-
ence on its price, supply conditions and the events at the international level. Having in mind that energy
sector has particularly high external effects (costs or benefits for indirect participants, who do not have to
be direct customers, i.e. suppliers) it represents for this market necessary corrective mechanism of inter-
nalization of externals (application of the principles that consumer/pollutant pays). The thing is that both
ecological and other external costs have to be included in the retail price - through charges, fees, taxes,
penalties or other economic and financial instruments. In external costs which are included in the price of
some energy products, in the option of future energy sector, transition costs have to be included as well,
i.e. substitution and technological adaptation for the use of other, by the rule more expensive energy prod-
ucts, when exhaustible conventional sources are completely used.

These requirements cannot be implemented without adequate legal framework, institutions and bod-
ies that are responsible for this concept. Behavior that is energy efficient and ecologically adequate within
energy sector requires non-selective application of the laws and non-discriminatory practice. Finally, posi-
tion regarding energy and environment and the change of behavior of energy customers, consumers and
producers that comes from the dispersion of knowledge as a key development factor of today’s economy
are very important.

Development of energy sector has to be socially tolerable, i.e. possible sudden changes at energy mar-
ket cannot have much serious social impact on the majority of population in the society. Possibilities given
by dynamic development of energy sector in terms of rational cost allocation and benefits at the level of
country should be used. Key positive social consequences of such energy sector development are employ-
ment, life standard increase and improvement of status of human rights and possibilities to use public
goods. New technological solutions, based on the market stimulations, have to be the guarantee that more
efficient, cleaner and to a greater extent renewable energy sector shall be socially sustainable as well.
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2. ENERGY RESOURCES AND POTENTIALS OF
THE REPUBLIC OF SERBIA

Energy resources and potentials of the Republic of Serbia include fossil, conventional (coal, oil and natu-
ral gas) and unconventional fuels (oil shale), as well as the renewable energy sources’.

Structure of energy reserves of fossil fuels of the Republic of Serbia is presented in the Table 2.1. Re-
serves of more quality energy products, such as oil and gas are symbolic and make less than 1% of geo-
logical reserves with high exploration level, while remaining 99% of energy reserves include various types
of coals, with the highest share of lignite, over 95% in the proved reserves. Significant part of the reserves
of lignite is located at the territory of the Autonomous Province (AP) of Kosovo and Metohija2. Taking into
consideration total geological reserves and resources, it can be noticed that besides mostly used reserves
of lignite, oil shale, which make 9% of total geological reserves and resources are presented and have not
been exploited yet.

Ta6ena 2.1. leonolke pesepBe G¢OCUNHMX rOpMBa (MUNOHa toe)

Proved and probable .
Energy resource . Total geological reserves and resurces
geological reserves

Hard Coal 2.77 4.02
Brown Coal 37.7 45.17
Brown-lignite Coal 134.25 193
Lignite 1.583 (780%) 3.698
Oil 10.14 50
Natural Gas 337 50
QOil shale = 398*

* Without Kosovo and Metohija
** Kerogen - organic part of oil shale

2.1.Coal

Most significant coal deposits in the Republic of Serbia are lignite deposits (soft brown coal). Geological
reserves of lignite compared to the geological reserves of all types of coal in the Republic of Serbia make
97%. Exploitable coal deposits with high exploration level, which are by its cost-effectiveness divided into
the class of proved coal deposits cost-effective for exploitation and the class of probable coal deposits
which currently are not cost-effective for exploitation, are given in Table 2.2.

It should be noted that from the presented amounts of lignite (8.88 billion tons) about 4.5 billion is at
the basin of Kosovo and Metohija, while about 4 billion tons is at the central part of the Republic of Serbia,
i.e. Kolubara and Kostolac basins. Total coal reserves that can be exploited are significant and represent
realistic basis for further long-term development of the energy sector in general and particularly for the
electricity generation.

1 Energy sources that can be found in nature and that are completely or partially renewable, particularly energy of river
flows, wind, non-accumulated solar energy, biomass, biomass derived from animals waste, geothermal energy, biofuels, biogas,
synthetic gas, landfill gas, gas from facilities for the treatment of utility waters and waste waters from food and wood processing
industries which do not contain hazardous materials.

2 Kosovo and Metohija is the autonomous province within the Republic of Serbia and based on the United Nations
Security Council Resolution 1244 dated 10 June 1999 it is under temporary civil and military administration of the United Nations,
http://www.srbija.gov.rs/pages/article.php?id=45630
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Table 2.2: Proved and probable coal reserves of the Republic of Serbia, (t)

Coal Class Quantity
Proved 6174630
Hard Probable 2 040780
Total 8215410
Proved 90 120 540
Brown Probable 21173 090
Total 111293630
Proved 268 339 290
Brown-lignite Probable 10713 660
Total 279 052 950
Proved 7 464 442 961
Lignite Probable 1415974 802
Total 8880417763

Total geological reserves of coal in the Republic of Serbia are presented in Table 2.3. Having in mind the
high level of exploration, total geological reserves in the Republic of Serbia not including the provinces
from Table 2.3 correspond to the geological reserves from Table 2.2. Low level of exploration at the territory
of Kosovo and Metohija leads to the significant difference between balance and off-balance reserves and
total geological coal reserve

Table 2.3. Total geological coal reserves of the Republic of Serbia (thousands of t)

Serbia not AP Kosovo and

Coal including AP Metohija AP Vojvodina Total Serbia
Hard 8.215 8.215
Brown 111.294 111.294
Brown-lignite 536.678 8.729 545.407
Lignite 3.989.333 15.746.000 275.000 20.010.333

According to the data from balance reserves for 2010 more than 76% of total coal reserves in the Repub-
lic of Serbia are at the territory of Kosovo and Metohija basin. According to the same source, in Kolubara
basin there is 14% and in Kostolac basin there are 3.3% of coal reserves. 2.7% of total amount of coal are in
Sjenica and Kovin basins. Most significant lignite reserves that are exploited today within Elektroprivreda
Srbije are in Kolubara and Kostolac basins.

2.2. Oil and natural gas

Basic characteristics of the status of resources and reserves of oil and natural gas in the Republic of Ser-
bia are little scope of conventional resources and balance reserves, relatively high level of exploration and
limited exploration area. In the majority foil and gas resources relatively high coefficient is achieved result-
ing in natural drop in generation. By the application of new technologies and interventions on boreholes,
drop in generation is temporarily stopped.
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Remaining balance reserves of crude oil in the Republic of Serbia at the end of 2010 amounted to 10.14
million tons, i.e. 4.23 billion m3 of natural gas. These reserves have low exploitation quality (mature and late
phase of exploitation of the existing deposits), which requires application of new technologies regarding
elaboration and generation.

As the level of exploration at the territory of the Republic of Serbia is not equal and generation of crude
oil and natural gas is realized only from Pannonian Basin, a new modern concept of oil and geological ex-
plorations is concentrated on the exploration of non- structural traps of tertiars and exploration of Meso-
zoic complex and finding reserves in non-structural traps and collectors of untraditional type in Vojvodina,
as well as on finding large anticline traps in zones of collapse of regional tectonic structures and near the
possible roads of migration of hydrocarbon at the territory of the Republic of Serbia which has not been
explored in detail. Only after the completion of detail geological explorations at the territory of central,
eastern and south-east Serbia it will be possible to talk more precisely about possible potentials of this
large area from the aspect of oil and natural gas reserves.

Pannonian Basin, although young in geological terms, is defined as one of the potential basins in the
Europe for unconventional resources of hydrocarbon. In this regard the project for geological exploration
of unconventional gas has been initiated and upon its finalization potentials of our part of Pannonian Basin
will be defined more precisely in terms of unconventional resources of hydrocarbon.

2.3. Oilshale

Oil shale reserves in the Republic of Serbia are identified in the following basins:

Aleksinac, Vranje, Senonski tektonski rov, Valjevo and Mionica, Zapadna Morava, Krusevac, Babusnica,
Kosanica, Nis and Levac. Except Aleksinac, other basins are explored at the level of probable reserves and
total of estimated reserves and resources in stated basins are about 4.8 billion t of oil shale, i.e. 400 million
t of kerogen.

At Aleksinac basin higher level of exploration of the oil shale is reached and estimated reserves are
probable having in mind that their processing technology is not defined, in respect to their content and
technical and economic conditions of exploitation. It is estimated that there are two billion tons of poten-
tial oil shale reserves and resources in Aleksinac basin, where only field Dubrava is explored in detail and
estimated reserves are with average content of organic material of 16.6 volume % and production of oil of
8,95 mass%. According to the dominant type of kerogen and level of conversion, the reserves of kerogen
in Aleksinac basin are estimated at 200 million t.

The Republic of Serbia does not have balance uranium reserves, and existing off-balance reserves are
relatively small and from the aspect of current level of exploration do not represent developing potential.

The Republic of Serbia has no balance reserves of nuclear raw materials. Geological reserves of uranium
ore are around 9.2 million tons, of which non balance reserves, with more detailed level of exploration
around 2.6 million tons. Potential uranium reserves are estimated at about 1,000 tons.

General conclusion regarding renewable energy sources in the Republic of Serbia is that they have not
been sufficiently explored (except coal) and therefore data about them are not final. Coal reserves are such
that according to the projections of consumption they meet need until the end of this century. Oil shall
reserves are significant but conditions for Sexploitation and technology of their use are yet to be defined
having in mind that they represent unconventional fuel. Oil and natural gas reserves shall enable their pro-
duction until 2030 and further exploitation shall depend on the transfer of probable reserves into proved
reserves, as well as the discoveries of new reserves. Therefore, geological reserves of primary energy sourc-
es still represent significant basis for development of generation and use for the needs of development of
energy sector of the Republic of Serbia. Nevertheless, when considering time horizon and development
of energy sector regarding fulfillment of consumption demands, dynamic dimension of primary energy
reserves has to be taken into account, which includes the following aspects:

- change of reserves of solid, liquid and gas fuels;

- changes to limits on the tightening of criteria regarding environmental protection, energy sector
impact on the climate changes, water management, uncontrolled and undirected urbanization and place-
ment of infrastructure buildings within the zone and at the areas where energy resources are, i.e. areas
good for exploitation of energy raw materials;

- development of new methods and technologies of exploration, exploitation, processing, refine-
ment or transformation, i.e. expected changes within the sphere of valorization of specific value categories
in the future, which shall affect change of current limits of economically feasible exploitation of potentials.
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2.4, Renewable Energy Sources

Renewable energy sources sector, except hydro energy, is in its early phase of development. Estimated total

renewable energy sources potential, which is technica

available in the Republic of Serbia, is estimated to

5.65 million toe per year. 1.054 milion toe of biomass and 909 thousand toe of hydro energy of this potential is

already in use. (Table 2.4).

Table 2.4: Overview of technical usable potential of RES (from 2012)

Available
technical
RES type L.
potential in use
(million toe/per year)
BIOMASS 1,054
Agricultural
. 0,033
biomass
Parts of
agricultural 0,033
species
Parts in fruit growing,
wine growing and =
fruit processing
Liquid Manure -
Wood (forest)
. 1,021
iomass
Energy crops =
Biodegradable waste 0
Biodegradable g
municipal waste
Biodegradable waste 0
(except municipal waste)
HYDRO ENERGY 0,909
For installed
. 0,004
capacities up to 10 MW
For installed capacities
from 10 MW up to 30 0,020
Mw
For installed
» 0,885
capacities over 30 MW
WIND ENERGY =0
SOLAR ENERGY =0
For the 0
electricity generation -
For the production of q

heat energy

Unused available
technical
potential (million
toe/per year)

2,394

1,637

0,99

0,605

0,042

0,509

0,248

0,205

0,043

0,770

0,151

0,102

0,517

0,103
0,240

0,046

0,194

Total available
technical
potential

(million toe/ year)

3,448

1,67

1,023

0,605

0,042
1,53

not available

0,248

0,205

0,043
1,679

0,155

0,122

1,402

0,103
0,240

0,046

0,194
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GEOTHERMAL =0 0,1 0,180

For the
electricity generation

For the production of
0,005 0,175 0,180
heat energy

Total from all RES 1,968 3,682 5,65

Biomass represents significant energy potential of the Republic of Serbia. Biomass potential is estimat-
ed at 3.448 million tons in the total potential of renewable energy participates with 61%. The largest part
of this potential is biomass wood potential -1.53 million toe and agricultural biomass potential -1.67 mil-
lion toe (parts in crop farming, cattle breeding, food growing, wine growing and primary fruit processing),
while the potential of biodegradable municipal waste is estimated at 205 thousand of toe. Biodegradable
waste (except municipal waste) includes also waste cooking oils and animal waste (slaughterhouse waste)
in total amount of 0.043 million toe/per year.

Biomass potential is available at the whole territory of the Republic of Serbia. Wood biomass is mostly
located in the area of the central Serbia and agricultural biomass in the area of Vojvodina. Nevertheless,
while the level of use of wood (forest) biomass potential is relatively high (66.7%), agricultural biomass
potential is used very little (about 2%) while the biodegradable municipal waste potential is not used at
all. Biomass (especially agricultural) potential is dynamic category and in order to increase it, it is necessary
to undertake adequate activities for the use of uncultivated land, and for the use of marginal land in the
biomass production for energy sector purposes (energy crops).

In the Republic of Serbia there it is possible to produce both bioethanol and biodiesel. Raw materials
necessary for the production of bioethanol are cereals, millet, Jerusalem artichoke (topinambour) and po-
tato. For the biodiesel production the following oilseeds can be used: sunflower, soya, and rapeseed, as well
as waste cooking oils. All stated raw materials can be taken into account as the potential for the production
of biofuel only after all other needs are met. It is estimated that market surpluses of the cereals are more
than million tons, but using them for the production of bioethanol is economically justifiable only in the
cases when it is not possible to achieve them and in the events when it is not possible to produce bioetha-
nol from lignocellulose biomass. Also, according to the estimations there are approximately 100.000 ha of
marginal land in the Republic of Serbia that can be used for cultivation of millet and Jerusalem artichoke
by which about 3 million tons of ethanol per year could be produced. Growing oilseed for the production
of biodiesel could be performed at 350.000 ha by which 220.000 tons of biodiesel could be produced. It is
estimated that it is possible to collect about 10.000 tons of waste cooking oil per year which can be used
for the production of biodiesel.

Total hydro energy potential, gross potential of water that flows in the rivers on the territory of the
Republic of Serbia is about 25.000 GWh/per year. The largest part of hydro potential (over 70%) is concen-
trated only at several rivers with the potential over 1000 GWh/per year: Danube, Drina, Velika Morava, Lim
and Ibar. On the other hand, it will be possible to use hydro energy potential of several rivers only partially,
because of the priority that water management use has, because some rivers are planned as the sources of
regional water supply systems: Toplica, Crni Timok, Rasina, Studenica, Veliki Rzav, Mlava, Lepenac and etc.

Technically usable potential in the Republic of Serbia is around 19.5 TWh/per year, out of which around
17.7 TWh/per year is at the facilities with the capacity more than 10 MW. 16 hydro power plants are built
until now and average of about 10.5 TWh/ per year3 is produced. Total technical potential of hydro power
plants with the capacity up to T0MW is estimated at around 1.800 GWh per year.

Remaining part of hydro potential and the possibility to use it shall also be determined in accordance
with the non-energy sector criteria which are related to multipurpose water use and based on the political
agreements on the division of hydro potential with neighboring countries. Also, having in mind that the
estimated potential of small HPPs is based on the Cadaster of small hydro power plants from 1987, detailed
revision of the locations shall be continued in the following period in order to make more precise list of
feasible locations and create better planning basis for the use of this renewable source. Also, for the overall

3 Twenty-year-average
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hydro energy sector it is necessary to consider impact of climate changes, availability to use water flows
for electricity generation. This is important both forth consideration of the expected electricity generation
from the existing hydro power plants, and for the possible potential of hydro energy for the construction
of new hydro power plants.

Wind energy in the Republic of Serbia can be used in the area of Kosava wind, south Banat, area of east Serbia,
area of east side of Kopaonik, area of Zlaribor and Pester and at the location of mountain passes at the heights
over 800m. For the clearer consideration of potential, in the following period it is necessary to continue with the
specific measuring of the wind (at 50m heights and higher) for the preparation of wind atlas, as one of the condi-
tions for the investment into capacities for the electricity generation that use wind energy.

Technically usable potential is, in the case of wind energy and solar energy, determined based on the
existing technical possibilities of electric power system to accept this energy. Additional assumptions in
determining the potential are that maximum variations of electricity generation from wind energy will not
coincide with the maximum variations of electricity generation from solar power plants and that the maxi-
mum variation will not exceed 90% of the total installed capacities. It means that in the installed capacities
itis possible to have 500 MW with current size of tertiary reserves. Having in mind maximum possibilities of
generation of wind power plants with such installed capacity it can be counted on their maximum techni-
cally usable potential of 1200 GWh /per year, i.e. 0.103 million toe/ per year.

Solar energy represents energy potential of the Republic of Serbia that can be used for the generation of heat-
ing energy or electricity. On the greater part of the territory of the Republic of Serbia number of hours of the solar
radiation is significantly higher than in most European countries (between 1500 and 2200 hours per year). Aver-
age intensity of solar radiation at the territory of the Republic of Serbia is from 1.1 kWh/m2/per day in the north
to 1.7kWh/m2/per day in the south-during January and from 5.9 to 6.6 kWh/m2/per day — during July. Annually,
average value of radiation energy is from 1200 kWh/m2/per year in the north-west Serbia to 1550 kWh/ m2/per
year in the south-east Serbia, while in central part it is about 1400 kWh/m2/per year.

Technically usable energy potential for the conversion of solar energy into heating energy (for the prep-
aration of hot water and other purposes) is estimated at 0.194 million toe per year with the assumption of
application of solar thermal collectors at 50% available facilities in the country. Regarding the electricity
generation basic technical limitation is the possibility of electric power system to accept this energy in
months during summer due to variable generation. Based on the currently available capacities of electric
power system of the Republic of Serbia for the provision of tertiary reserves it was adopted that maximum
technically usable capacity of solar power plants is 450MW, i.e. their technically usable potential is 540
GWh/per year (0.046 million toe/per year).

Technically exploitable potential of wind and sun for electricity production is a variable and depend on
the dynamics of the development of transmission and distribution network of electric power system of the
Republic of Serbia.

Construction of new conventional electric power capacities (coal, large HPPs) and particularly PSHPPs
(Bistrica and/or Djerdap 3) could significantly increase technically available potential of intermittent RES -
wind and solar energy for electricity generation.

The Republic of Serbia is within the zone of favourable geothermal potential and resources. The Re-
public of Serbia is significantly rich with geothermal energy which involves petro thermal and hydro geo-
thermal energy sources. The use of geothermal energy for heating and in other energy sector purposes in
the Republic of Serbia is in the initial phase and it is very modest compared to the potential and resources.
Geothermal potential of the Republic of Serbia is clearly indicated by the existence of many spas and natu-
ral springs with water temperatures higher than 30°C, and different level of natural wealth. Based on the
existing measurements heat flow is above the average for Europe (60mW/m?2) i.e. from 80 to 120mW/ m2.
Natural and artificial springs of thermal water are identified at the territory of more than 60 municipali-
ties. Water temperature is usually within the range up to 40 °C and only at the territory of six municipali-
ties (Vranje, Sabac, Kursumlija, Raska, Medvedja, Apatin) water temperature is over 60°C. Average water
flows from the existing springs and boreholes are at average up to 20 I/s. At several locations the water
flow exceeds 50 I/s (Bogatic, Kursumlija, Pribojska Banja, Niska Banja) and only at one location the water
flow is over 100 I/s (Banja Koviljaca).Total heat capacity that could be made by using all existing sources of
thermal water is about 216 MWt, with generation of heat energy from 180 thousand toe. Significant but
not considered geothermal potential is in the use of watered oil and gas boreholes in Vojvodina where the

exploitation is completed.
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3. BASIC ASSUMPTIONS REGARDING DEVELOPMENT OF
THE ENERGY SECTOR OF THE REPUBLIC OF SERBIA

3.1.Energy Sector in the Republic of Serbia in 2010

Exploitation of domestic primary energy (coal, oil, natural gas, renewable energy sources), import of pri-
mary energy (mainly oil and natural gas), electricity and heat energy generation, exploitation and second-
ary processing of the coal, as well as electricity transmission and distribution to end users of final energy
are performed within energy sector of the Republic of Serbia.

Energy sector of the Republic of Serbia is comprised of the following:

« Oil sector includes exploitation of domestic oil reserves; import, transport and processing of crude oil
and petroleum products; distribution and sale/export of petroleum products.

« Natural gas sector includes besides gas import, exploitation of domestic reserves of natural gas their
primary processing, collection, transport and distribution to end users of gas.

« Coal sector includes coal exploitation and processing. Coal exploitation is performed in the mines with
surface coal exploitation, mines with underground coal exploitation and in the mine with underwater
coal exploitation.

«+ Electric power sector includes electric power sources for electricity generation: thermal power plants,
combined heat and power plants and hydro power plants, electricity transmission system used for
transmission of electricity generated in the country and for the exchange with the neighboring
systems, as well as the electricity distribution systems used for the supply of electricity to end
customers.

- District heating systems exist in 57 cities in the Republic of Serbia. Additionally, in the industry energy
system there are heating sources used for the production of technological steam and heat energy
for the needs of production processes and for the heating of working space. At about 30 industrial
companies in Serbia there are power plants that enable combined production of heat energy and
electricity.

Total consumption of final energy in Serbia in 2010 was 9.696 million toe, with consumption structure

divided according to sectors and energy products presented in the Diagrams 3.1.a and 3.1.b.

Other consumers 9.6% /Non-energy consumption 8.3%

Agriculture 1.8%
Households 32.5%

Transport 23.1 %.

/

Industry 24.7%

Diagram 3.1.a. Structure of final energy consumption in 2010 by sectors
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Biomass 10.6%

Petroleum products 33.7%

Heat energy 8.8%

Natural gas 11.9%

Electricity 24.5% Coal 10.6%

Diagram 3.1.b. Structure of final energy consumptions in 2010 by energy products

Primary energy consumption in the Republic of Serbia in 2010 was 15.531 million toe with the struc-
ture presented in the diagram 3.2. Necessary coal amounts, which participate in the primary energy con-
sumption with 50.7%, are secured from domestic production with over 90%. Metallurgical coke and better
quality coal types are being imported. Unlike coal, about 70% of crude oil and 84.5% of natural gas are
secured from import. Petroleum products (refined basic raw materials, liquefied petroleum gas, diesel) are
imported, while coal and lubricants, oil fuel, kerosene and bitumen are exported.

Hydro energy 6.7% Biomass 6.7%

Natural gas 12.1%

Oil 23.7% Coal 50.7%

Diagram 3.2.Structure of primary energy consumption in 2010

Coal consumption is dominantly connected with energy generation by transformation (about 92%) out
of which the highest consumption is in thermal power plants. Structure of used energy sources for the
electricity generation in 2010 is shown in the Diagram 3.3.
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Natural gas 1.4%

Hydro energy 34.5%

Coal 64.1%

Diagram 3.3.Share of energy products in electricity generation in 2010

With share of 13.3% in consumption of primary energy in 2010, the Republic of Serbia also has a signifi-
cant role at regional energy market (Diagram 3.4). Consumption of primary energy per capita in 2010in the
Republic of Serbia amounted to 2.14toe (Diagram 3.5) which is slightly above average regional and world
consumption, but it is two times less than average consumption of OECD developed countries. The primary
energy consumption per domestic product unit (reduced to the purchasing power parity) was higher by
15% than the world average and by 46% higher than in OECD member countries (Diagram 3.6) in the Re-
public of Serbia in 2010.

Albania1.8% Bosnia and Herzegovina 5.5%

Croatia 7.3%
Hungary 21.9%

Macedonia 2.5%

Montenegro 2.8%

Serbia 13.3%

Romania 29.8% Bulgaria 15.2%

Diagram 3.4. Structure of primary energy consumption in the region in 2010
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Diagram 3.5. Primary energy consumption per capita in 2010
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Diagram 3.6. Primary energy consumption per GDP unit in2010
(Reduced to the purchasing power parity)
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Electricity generation and consumption ratio in region in 2010 is shown in Diagram 3.7. Average elec-
tricity consumption per capita in the region in 2010 was 3.659 kWh. The Republic of Serbia has 50% higher
consumption than world average but also about two times less consumption compared to OECD member
countries. (Diagram 3.8).

Hungary [ Generation

. ) 7 Consumption
Omania
Bulgaria ﬁ

Serbig® [

Montenegro

Macedonia

Croatia

Bosnia and Herzegovina ZI;IE'; :;lrj);)rr]tc Z (t)ff\sery
Albania good hydrological

situation during.
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GWh

Diagram 3.7. Electricity generation and consumption in
regional countries in 2010
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Diagram 3.8. Electricity consumption per capita in
regional countries in 2010
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3.2. Projections of Final Energy Consumption

Consideration of energy sector development in the Republic of Serbia in the conditions of current eco-
nomic crisis is not an easy task. From the economic aspect, adequate strategic documents do not exist upon
which the credible estimations of development of economy of the Republic of Serbia would be based. It
is generally agreed that balanced and sustainable economic development of the Republic of Serbia has
to be based upon faster growth of exchangeable goods and export, particularly agriculture and industry.
Development pace depends on the foreign investments, economic and political environment, macroeco-
nomic stability, legal security, reign of law and institutions, as well as on the quality of the judiciary, level of
corruption, political stability and other.

Modified projection from the strategy and policy of development of the industry of the Republic of Ser-
bia from 2011 to 2020 are adopted for the economy development model, which as the final desired result
of the industrial development in the period from 2011 until 2020 sets doubled industrial production in 2020
compared to the level from 2010and also with significant change in the structure of industrial consumption.
Given that economical fluctuation in 2011 and 2012 did not fulfill these expectations, aimed growth and
figures with adequate change of industrial and economical structure have been adopted as the scenario of
economy development until 2025, which means average economy growth of about 3% per year.

Results of census from 2011 are taken into account and projection of the Statistical Office of the Re-
public of Serbia was adopted with estimated average fertility rate, according to which further reduction of
population will be continued to about 7 million in 2020, i.e. to about 6.8 million until 2030, for the needs of
the preparation of demographic projections necessary for the consideration of energy consumption.

Manner and amount of energy necessary for the final consumption determine swell the further neces-
sary development of energy transformations sector (electric power and district heating), and directly or in-
directly development of generation (or the need for import) of primary energy (renewable energy sources,
coal, oil and natural gas).

For the needs of energy sector development planning two scenarios of final energy consumption in the
period until 2030 are defined:

+ Reference scenario (“business as usual”) and
+ Scenario with the implementation of energy efficiency measures.

The first scenario refers to the continuance of the current practice in energy consumption, while the
second scenario refers to the maximum promotion of measures of energy efficiency within all phases of
energy sector cycle.

In reference scenario, specific indicators of energy consumption (amount of energy per created GDP
unit) in industry, agriculture and non-energy consumption are the same as in base 2010. Estimated growth
of energy consumption in these, production sectors is connected with the estimated economy growth. For
the needs of the estimation of energy consumption in the sector of transport the estimated consumption
growth is 0.5% per year. For the growth of energy consumption in the sector of households and in the sec-
tor of other users, average growth rates in the period from 2001 to 2010 were adopted.

Scenario with energy efficiency (EE) measures application is adjusted compared to the Reference, be-
cause it foresees the application of measures with the aim to reduce the consumption of final energy in
accordance with the obligations from the Energy Community Treaty and Directive 2006/32/EC on energy
efficiency regarding final consumption and energy services. These measures primarily are related to the
household, commercial and public-service sector, industry sector and transportation sector and lead to 9%
saving in final consumption in 2018 compared to the Reference scenario. Consequently, the result is rela-
tive reduction of energy consumption (reduction in relation to the GDP unit) in production and service sec-
tors (industry, agriculture, public and commercial sector, civil engineering), while in the sectors of transport
and households there should also be absolute reduction of consumption on compared to the base year.

Final energy consumption projections according to these two scenarios are compared in the Diagram
3.9. Compared to the base 2010 the increase amounts to 10.1%in reference, i.e. 1% in scenario with meas-
ures EE by 2020, i.e. 18% and 6.8% by 2025 (compared to the base year). Difference in final consumption
according to these two scenarios in 2020 amounts to 920 thousand toe, which promotes energy efficiency
into “new energy source” and gives strong base that overall energy policy becomes concentrated on the
fact that the consumption of final energy in the Republic of Serbia leads to the Scenario with the applica-
tion of energy efficiency measures. Therefore, regardless of the fact that the economy development of the
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country shall, with foreseen reindustrialization, certainly lead to the increased necessities for energy, by the
intensive application of measures and activities for the energy efficiency increase it is necessary to secure
that indicators of energy efficiency (reduced to monetary and natural values) lead to average values as in

the countries in European Union (EU).
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Reference scenario Scenario with energy efficiency (EE) measures

Diagram 3.9: Projection of final energy consumption

According to the sectors (Table 3.1), economy development of the country leads to the increase of share
of production sectors (industry, agriculture, non-energy consumption) in both scenarios. Foreseen increase
of the share of these sectors is from 34.8% in 2010 to about 40% in 2025.Trend is such that in 2030 the final
consumption in these sectors would be about 40%. In the same period the share of households sector

should be reduced by about 5%, and traffic by about 2-3%.

Table 3.1: Final energy consumption by sectors (thousand toe)

Reference scenario
2010 2015 2020 2025 2030
Households 3148,0 3193,1 3226,5 32843 3349,5

Sector

Industry 2393,0 25604 2826,9 3277,1 3799,1
Civil engineering 7,0 7.9 8,9 10,4 12,2
Transport 2239,0 2329,2 2388,1 24484 2510,2
Agriculture 175,0 184,9 203,9 232,5 264,9
Other
934,0 979,9 1024,8 1077,0 1132,0
customers
Final

consumption
8.896,0 9.2554 9.679,1 10.329,7 11.067,9
for energy

purposes

Non-energy
800,0 882,0 997,8 11682  1367,2
sector

TOTAL 9696,0 10.137,4 10.676,9 11.4979 12.435,1

Scenario with application of EE measure

2015
3136,9
2409,9

79
2206,7
184,9

867,5

8.813,8

882,0

9.695,8

2020
3129,0
2467,1

8,9
21434
203,9

805,9

8.758,2

997,9

9.756,1

2025
3121,2
2891,1

104
2081,9
232,5

855,5

9.192,6

1168,2

10.360,8

2030
31134
3388,0

12,2
2022,2
264,9

908,1

9.708,8

1367,3

11.076,2
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In both scenarios the increase of RES share in the gross final consumption to 27% by 2020 as well as the
adequate change in the structure of energy products use in some sectors are foreseen (Table 3.2). In the in-
dustry sector the change of the structure of used energy products is conditioned by the expected change
of industry structure.

In the sector of households and other customers (public and commercial sector) the lower use of coal
and petroleum products as well as the electricity for heating needs and increase of consumption of renew-
able energy sources, heat and natural gas are foreseen. The change of structure within the transport sector
refers primarily to the higher use of biofuel which should by 2020 participate with 10% in final consump-
tion in the traffic sector.

Electricity consumption by 2025/2030 in both scenarios is growing. In reference scenario it constantly
grows during the whole period, in accordance with the historical trend that it follows, while in the Scenario
with the energy efficiency measures, these measures stop that trend by 2020. After that, regardless of the
further presence of energy efficiency measures, increase of electricity consumption, due to the growth of
economy activities in absolute amount, exceeds the saving based on the energy efficiency measures.

Table 3.2: Final energy consumption according to the energy products (thousand toe)

Reference scenario Scenario with the application of EE measure
Sector
2010 2015 2020 2025 2030 2015 2020 2025 2030
Biofuels - 22,6 231,3 237,2 243,1 21,4 207,5 201,5 195,6
Petroleum
3.268,0 34104 3.3688 35956  3.853,1 3.258,5 3.0830 3.2004  3.3487
products
Coal 1.025,0 996,7 989,6 1013,8 1.046,3 918,5 837,2 881,7 934,9

Eletricity 2.371,0 2482,4 25127 26444 27994 23170 2.254,1 2.360,7 2.490,7

Natural
1.150,0 1.321,7 1.540,9 1796,0 2.088,0 1.320,0 1.418,0 1.659,0 1.934,9
gas

Heating
852,0 841,1 864,1 956,2 1.058,1 803,4 786,9 857,1 936,2
energy

RES for
heating 5,7 24,3 65,6 70,1 75,1 23,2 64,6 68,7 73,1
needs

Biomass 1.025,0 1.038,2 1.104,0 1184,6 1.272,1 1.033,8 1.104,9 1.131,8 1.162,1

TOTAL 9.696,0 10.137,4 10.676,9 11.497,9 124351 9.6958 9.756,1 10.360,8 11.076,2

Detailed energy balance sheets for the period 2010 - 2030 for the two development scenarios are
presented in Annex — Cumulative energy balances and energy indicators, which is attached as a part of
this strategy.
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3.3. SWOT Analysis of the Energy Sector of the Republic of Serbia

SWOT analysis, by definition, represents good way to consider chances or obstacles for implementation
of any project, through compared presentation of basic advantages, weaknesses, chances and threats. The
Strategy of Energy Sector Development of the Republic of Serbia enables identification of all key, positive
or negative factors, that could affect the achievement of objectives, overview of everything that could help
the realization of the Strategy, as well as the factors that could lead to the delay and problems, whether
internal weaknesses or extreme limitations.

Following table includes many factors, circumstances and facts which affect, both positively and nega-
tively (as incentives and obstacles) the realization of the Strategy of Energy Sector Development in the
Republic of Serbia. Many of the stated factors are given as the indicators which direct to the strategic and
operational objectives of development of some energy sector fields, in order that the strategy, programs
of its realization, action plans and other activities which are directed to its implementation (legal solutions,
decrees and above all energy sector policy and practice) could be adjusted to the facts that are given in
SWOT analysis.

Table 3.3. SWOT Analysis of the Energy Sector of the Republic of Serbia

ADVANTAGES (existing)

Tradition and experiences in the previous
development of energy sector in the Republic of
Serbia

+ Quality employees and qualified workforce in the
energy sector;

- Rehabilitation of the sector reached in the first
decade of XXI century;

Available resources and potentials
. Coal;
« Renewable energy sources potential;

- Potential of increase of energy efficiency in
generation, transmission and consumption;

« Geographical position of transmission system
between the regions with energy surpluses and
regions with electricity deficiency;

- Geographical position of potential regional hub
for electricity trading, transportation and storage
capacities of natural gas.

Energy infrastructural systems are technically
relatively preserved

- Development of electricity system and its regional
connectivity;

Technical characters of transmission system
in accordance with requirements of European
association transmission system operator (ENTSO-E);

Significant level of the development of transport and
distribution gas pipeline system;

Development of district heating system;

Ratification and effectiveness of the Energy

Community Treaty, by which the Republic of Serbia
became part of connected European energy market

WEAKNESSES (internal)

High external energy dependency

- Unfavorable structure of domestic conventional
energy sources;

- Low level of investments in the researches of
energy potentials;

- Insufficient use of renewable energy sources;

Non- economic prices of energy and disparity of
prices of energy and energy products

Law level of electricity and natural gas collection
Irrational use of energy

- Insufficient use of highly efficient technology for
energy generation and consumption;

- High specific energy consumption per unit of
gross domestic product;

« High specific energy consumption per unit of
product in industry;

« Low quality and unfavorable structure of trafficin
energy sense;

« lIrrational use of electricity for heating purposes;

. Insufficient use of natural gas in households and
commercial sector;

Low share of RES in consumption;
Lack of standards and regulations in energy sector;

Technological obsolescence of the existing and lack
of new energy sector capacities

Minimum cogeneration of electricity and heating
energy;

High technological and other losses in energy
distribution;
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ADVANTAGES (existing)

Signing Stabilization and Association Agreement
between the European communities and their member
states, on the one hand, and the Republic of Serbia, on
the other.

OPPORTUNITIES (development potentials)

Integration of the Republic of Serbia in to EU-
fulfillment of obligations undertaken by the accession
the Energy Community Treaty and the Stabilization and
Association Agreement:

- Higher use of renewable energy sources;

« Organization of the system of minimum mandatory
oil stocks and petroleum products;

- Modernization of refineries in accordance with the
EU standards;

« Increase of the possibilities and scope of public-
private partnership in the energy field;

Increase of total economic competence of energy
system

« More intensive use of pre-accession funds of EU in
the energy sector;

+ More efficient business operation of public energy
utilities and other economy entities in the energy
field;

+ Attraction of foreign partners, banks and investors
in the safe and long-term investment in Serbian
energy system;

« Increase of competition and competitiveness in
energy sector;

« Development of electricity and natural gas market
in the country and region;

WEAKNESSES (internal)

Limited funds for the investments in energy capacities;
Non efficiency of public energy utilities;

Legacy of devastation of natural space and over
pollution of water, air and land caused by energy
sector

Law level of usage of technologies with low level of
emissions of harmful substances in all parts of energy
cycle

Development of internal and regional electricity and
natural gas market

Lack of strategy of economy and social development of
the country

Non-transparency of energy policy making
Non-development and inadequacy of energy statistics

Lengthy and complex procedures to obtain permits
and licenses

THREATS (to development)

Actual crisis flows of energy products in the world and
possibilities of new energy “shocks”

New sudden increases of demand for energy products
in the world or creation of crisis focuses which

would lead to the growth of energy products’ prices
(particularly of the oil and natural gas)

Global differences in opinion regarding the policy of
climate changes and strategies of “cleaner” energy
sector

Deepening of social and economic crisis, poverty
increase, indebtedness and slow economy
development of the country

Lag for the changes in energy sector policy in the
region due to the unsolved social and political issues

Unfavorable demographic trends and ageing of
population

Political opportunism and unreadiness for
depoliticization and professionalization of energy
sector

« Absence of political will to conduct consistent
market reforms in energy sector;

+ Retention of principles of “social prices” of energy;
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OPPORTUNITIES (development potentials) THREATS (to development)
- Increase of legal security of investments; Lag and slow technology development of energy
- Improvement of energy efficiency system, due to unfavorable economic position
. Use of energy efficient technologies in overall +  Insufficient investments in renovation,
energy cycle; modernization and construction of energy facilities

- Introduction of energy management in public, R

commercial and industrial sector; + Reduction of reliability of energy facilities and
equipment due to their age and insufficient

« Operation of ESCO company; maintenance:

« Modernization and rehabilitation of energy

e Standards and regulations are not harmonized with EU
network and facilities;

i o - regulations, i.e. they are not applied
Introduction of the principles of cleaner generation in

Unfavorable impact of the climate change on energy
energy sector;

] sector
- Sustainable use of renewable energy sources;

+ Construction of new coal-fired thermal power
plants harmonized with EU standards;

+ More intensive use of natural gas in households
and commercial sector;

Construction of natural gas or biogas-fired facilities for
combined generation of electricity and heating energy

Construction a new route for natural gas supply

- Construction of gas interconnections with gas

« pipeline systems of neighboring countries

- Extension of the existing and construction of new
capacities for the storage of natural gas

« Construction of new capacities for electricity
transmission

-« Construction of new systems for the transportation
and storage of oil and products
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4. STRATEGIC PRIORITIES OF ENERGY SECTOR
DEVELOPMENT IN THE REPUBLIC OF SERBIA BY 2030

Energy sector is one of the most intensive investment branches of economy. It has multiple impacts on
economic results of production, as well as on the entire technological basis of the society and represents
on of the basic of overall development of each country. Secure energy supply, its availability under trans-
parent and non-discriminatory conditions, generation and use in accordance with principles of sustainable
development are preconditions for successful functioning of each society, for the increase of competitive-
ness of national economy and finally for the welfare of the citizens. This is particularly important during
current economic crisis in which the Republic of Serbia is.

Diagram 4.1. Strategic priorities of energy sector development of the Republic of Serbia
Provision of energy security, energy market development and overall transition towards sustainable

energy sector are imposed as key priorities of energy sector development in the Republic of Serbia, i.e.
principles based on which the energy sector policy by 2030 should be developed.
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- Reliable, safe, efficient and quality supply of energy and energy
ENERGY products;

SECURITY « Setting up conditions for reliable and safe operation and sustainable
development of energy systems and energy sector in general.

« Competitiveness on electricity market based on non-
discrimination, publicity and transparency;

- Protection of energy and energy products consumers;

ENERGY - Development of electricity and natural gas market and their
MARKET connection with the unique energy market of EU;

« More intense connection of energy system of the Republic
of Serbia with energy systems of other countries, especially
neighbouring countries.

- Provision of conditions for energy efficiency improvement in
energy and energy consumption;

« Creating economical financial conditions for increase of share of
energy from renewable energy sources, as well as for combined
production of electric and heat energy;

SUSTAINABLE

- Creating institutional, financial and technical assumptions for
ENERGY

using new energy sources;

- Promotion of condition and enviromental protection system in all
fields of energy activities;

« Establishing more favorable legal, institutional and logistic
conditions for more dynamical investment into energy sector.

4.1. Provision of energy security

Sufficient and adequate energy offer, i.e. safe, reliable and quality energy supply is a precondition of
economic and social development. Import energy dependency of the Republic of Serbia (33,5 % in 2010)
compared to the majority of European countries is not high, but is highly present in oil sector, petroleum
products, and natural gas. Delay in the construction of new electric power facilities may also lead to the
Republic of Serbia becoming more significant importer of electricity in the following years. Expected rein-
dustrialization and the increase of industry production which is expected after the crisis, would probably
lead to the same, but more emphasized outcome.

Thus in addition to promotion of saving and rational use of energy, as national values and principles,
it is necessary to provide appropriate oil and natural gas stocks, perform diversification of directions and
sources of supply with these energy products and to initiate construction of new electricity generation
facilities that will use coal with significantly higher energy efficiency and valorize potentials of renewable
energy sources. Beside provision of an open and connected domestic energy market with regional and
European market and with efficient energy transit and cross-border cooperation these activities should
provide balanced development of energy sector and long-term energy security in the country.

4.2, Energy market development
4.2.1. Internal- national energy market

Creation and development of energy market is a key assumption for economically sustainable develop-
ment of the energy of the Republic of Serbia. That means establishment of energy market based on the
principles of competition, publicity and free initiative of energy entities. This should provide customers
‘free choice related to energy and energy products supply, by which their price should depend more on
offer and demand. However, principled and transparent manner of gradual, but certain establishment of
appropriate price parity, that is based on including full amount of environmental charges and costs in the
energy price shall remain the permanent task of energy policy. This internal regulatory framework, with
regional market liberalization, would provide regional integration of national market.
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4.2.2, Regional energy market

The Repubilic of Serbia accepted, signed and ratified Energy Community Treaty. By that it set regional energy
market establishment as one fits priorities and its integration into energy market of the European Union. Such
market should provide significant investment into sector and to contribute to the development of economy and
stability of country and region. Market functioning should be based on implementation of relevant legal frame-
work and acquis communautaire of the European Union in energy field, but also environmental field, competi-
tion, renewable energy sources use and energy efficiency. Energy security of relatively small and import-depend-
ing economy is far easier to achieve in the conditions of harmonized principles of energy market functioning in
the region and wider, by creating unique and open energy market.

Developed national and regional market opens the possibilities for significantly higher investing into
sector and contributes the development of economy and country stability. Construction of the new route
for natural gas supply, and new electricity and gas interconnections shall place the Republic of Serbia as
significant transit country.

For efficient functioning of internal and regional energy market the work on further construction and
modernization of electricity and gas infrastructure is necessary. It is necessary to perform regional connec-
tion of gas pipeline system and finalize gasification of Serbia, and in the field of electricity permanently
work on rehabilitation of existing and construction of new transmission and distribution capacities.

Development of energy sector in the Republic of Serbia should be such that it has a minimum impact
on environment. However, energy sector of Serbia shall have to be based on the market and economically
efficient, enough to generate own development but also to represent the generator and safe basis for
country development.

4.3. Transition towards sustainable energy sector

Applying energy efficiency measures, renewable energy sources use, environmental protection and re-
duction of impact on climate changes are key elements of transition towards sustainable development of
energy sector in the Republic of Serbia.

Having in mind current situation in efficiency of production, transformation, transport and consump-
tion of energy in the Republic of Serbia, application of measures and procedures for the increase of en-
ergy efficiency has the capacity of “new, domestic energy source” and imposes as long term element of
functioning and the foundation for development of all energy sectors. Taking into consideration energy
potentials and resources, energy production in the first half of this century in the Republic of Serbia shall
be directed towards using locally available renewable energy sources and application of technologies of
“clean coal” Impact of energy production and facilities on environment with the lowest possible emission
of greenhouse gas shall become a crucial criterion for the evaluation of energy technologies and possible
directions of energy sector development, by which the norms related to environmental protection shall
become stricter.

Transition towards more efficient, cleaner and renewable energy has to be based on market price of
energy from conventional sources (that include costs of environmental protection) on one hand and on
adequate incentives and stimulations on the other. Application of appropriate technological standards,
education and better informing, combined with economic instruments and incentives for saving, increase
of energy efficiency and higher usage of renewable energy is an integral part of overall strategy of sustain-
able energy sector.

Achieving sustainable energy sector development of the Republic of Serbia in the period until 2030 in
accordance with possibilities of economy and society and reaching targeted goals requires that further
development of energy sector in the Republic of Serbia is based on the activities that include:

1) More intense research of energy potentials;

2) Energy market development, applying the principles of competition, transparency and non-discrim-
ination;

3) Construction of new energy capacities, i.e. rehabilitation and modernization of existing;

4) Comprehensive and coordinated approach for rationalization of energy consumption and overall
increase of energy efficiency;
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5)
6)

7)

Creation of adequate regulatory and organizational conditions, and simplify and accelerate proce-
dures for obtaining approvals and permits;

More intense use of renewable energy sources, by which promotion of renewable energy sources
should be included in energy plans of cities and local communities as part of local energy strategies;
Reorganization and restructuring of companies in energy sector:

Creating economic, organizational and legal conditions that public enterprises of energy industry
may successfully operate on the market individually and become capable to provide higher share of
own assets for the needs of development, environmental protection and area reclamation,

Introducing principles of corporate management in public enterprises;

Considering options of synergetic connection of enterprises that manage network infrastructure
systems (oil, gas, electricity);

Further compliance of existing regulations with regulations and standards of the EU, with mutual
compliance and development of national regulation in order to:

Provide compliance of technical regulation and the regulations as a support for safe, secure and un-
ambiguous technical management of energy infrastructure;

Provide permanent protection of area over reservoirs of raw energy materials, hydro reservoirs and
energy corridors from further construction;

Oblige investors to always use the best available technology within investment programs when con-
structing energy and other facilities, so that the optimal use of available energy, energy efficiency
and environmental protection are provided.

It is necessary for these activities to be followed by appropriate organizational and other measures

based on:

Raising capacities of financial organization for financing measures of energy efficiency, i.e. for financ-
ing development of production and placement of best available technology and energy equipment;
Development of innovative mechanisms of financing sector of energy services (ESCO concept and
other);

Promote development of domestic industry so that it follows foreseen development of energy sec-
tor

Careful analysis of climate changes impact on energy sector in the Republic of Serbia and adopting
adequate adaptation plans;

Systematic increase of the capacities of scientific and educational institutions for the work in energy
sector;

Complete and timely informing public about the situation in the sector;

Education and raising consciousness on possibilities and effects of savings, rational consumption
and energy substitution, as preconditions for sustainable development of entire development of
society and country.

All stated goals, activities and measures are in accordance with the policy of the EU in the energy sector
and fully in accordance with goals of future Regional Energy Strategy of Energy Community, that assume
the creation of competitive, integrated energy market, attracting investments into energy sector and pro-
viding safe and sustainable energy supply. However, they are mostly harmonized with the need of eco-
nomic development and technological modernization, i.e. sustainable economy and social development
of the Republic of Serbia. In that sense these goals are harmonized with the National Strategy of Sustain-
able Development as a document important for harmonization of all sector, development, economic and
social and environmental goal so society.
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Elaboration of energy policy per energy sectors represents integration of defined goals and priorities
in the assumed scenario of energy sector development, so that for each sector strategic goals and priority
activities/actions are defined.

Projections of energy sector development for the period 2025/2030 and adequate balance indicators
(Annex) were made for two scenarios of changes in final energy consumption. Reference scenario refers to
the follow up of previous practice in energy consumption, while Scenario with measures of energy efficien-
cy refers to the maximum promotion of energy efficiency measures in all phases of energy cycle. Although
development of electric power industry and remote heating system, renewable energy sources, oil, coal
and natural gas sector, was foreseen in such manner to satisfy foreseen, future needs for both scenarios,
energy policy which this Strategy promotes and its sector elaboration is focused on transition to the sce-
nario with energy efficiency measures. Energy sector, by the construction of new economic, ecological and
socially sustainable forms, should become not only the follower but the driver of industry development of
the Republic of Serbia.

Of course, while considering suggested scenarios and according to them and the development of cer-
tain energy sectors it should be born in mind that each long-term strategy for energy development con-
tains a certain level of uncertainty, due to the change of parameters relevant for development: industry
development rate, energy price, new technologies for the usage of conventional fuels and RES, changes
in investments necessary for the development of certain projects etc. Therefore it is necessary within im-
plementation period of this Strategy to permanently reevaluate sector goals, planned activities and their
implementation, and if necessary, to adjust it to specific needs, conditions and possibilities.

5.1. Electric power system

Strategic goals: Strategic actions:

«  Provision of secure electricity supply

! « Rehabilitation of existing electric power facilities;
from domestic market;

« Adjusting current thermal and energy

+  Electricity market development on production capacities to responsibilities

national and regional level;

Increase of transmission capacities/
corridors in the Republic of Serbia
that have regional and Pan European
importance;

Reduction of losses in distribution
networks;

Creating possibilities for net export of
electricity.

Current situation:

Increase of net import of electricity;
Age and inefficiency of existing
production capacities;

Dominant participation of coal in
electricity generation;

Process of market liberalization started
with strong influence of “social”
component;

Low and inadequate electricity price.

assumed based on the membership in Energy
Community;

Rehabilitation and modernization of existing
hydro power plants;

Construction of new production plants using
conventional fuels;

Increase of generation from RES (hydro energy,
wind, biomass, solar energy);

Rehabilitation of existing and construction of
new transmission capacities;

Modernization and construction of distribution
systems;

Market liberalization in accordance with Energy
Law and market electricity price setting;
Reorganization of sector for efficient work of
energy utilities and attracting investments;

Enabling and development of capacities of

energy machine building industry for larger
participation in the construction of electric

power facilities and infrastructure.
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Priority activities:
« Reconstruction of thermal power plants in accordance with Directive on Large Combustion Plant
. Construction of new coal-fired thermal energy units of 700MW capacity until 2025 (350 MW until 2020)
« Construction of PSHPP Bistrica
« Construction of natural gas fired CHP around 450 MW capacity until 2020
+ Construction of transmission and distribution infrastructure

- Development of electricity system is crucial for the development of the complete energy system of the
Republic of Serbia. It is determined by the following important facts and relatively certain assumptions:

+ Average age of practically total installed production capacity in thermal and hydro power plants of JP EPS is
over 25 years;

+ Increase of the electricity consumption compared to base year in reference scenario is around 5,7% until
2020, i.e. 10,5% until 2025 and 16,3% until 2030 (Diagram 5.1);

+ Application of Directive2001/80/EC on limitation of emissions of pollutants from large combustion plants is
mandatory;

+ Application of Directive 2010/75/EU on industrial emissions (integrated pollution prevention and control)
for new projects is mandatory;

« Mandatory participation of RES is 27% in gross final consumption until 2020%

«  Minimum efficiency of the new production capacities shall be stipulated by the Law on Efficient Use of the
Energy.

These challenges for electric energy system of the Republic of Serbia may be overcome and system
made sustainable provided that the following is secured:

1. Application of the entire set of energy efficiency measures stipulated by the Law on Efficient Use of
the Energy and which lead to rationalization of electricity consumption and important reduction of elec-
tricity losses in transportation and distribution.

2. Rehabilitation of the existing electric power production capacities and the construction of new ca-
pacities by which the main goal of generation sector related to secure, safe and quality supply of domestic
electricity market, is achieved.

33000
31000
29000
27 000
-E 25000
Difference
O 23000 in 2030
21000 Difference 3.600 GWh
in 2020
19000 3.000 GWh
17 000
15000
1990 1995 2000 2005 2010 2015 2020 2025 2030
Reference scenario Scenario with energy efficiency (EE) measures
Diagram 5.1: Projection of electricity consumption
4 Stipulated by Directive 2009/28/EC
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5.1.1. Generation capacities

The level and the manner of rehabilitation of the existing thermal energy capacities are conditioned
by the application of the Directive on Large Combustion Plants. This Directive stipulates the reduction of
emission of S02, NOx and particles from thermal units with thermal input equal or greater than 50 MW, re-
gardless of the type of the fuel by the end of 2017. With the aim of conducting this Directive in new thermal
facilities and those that are in the process of rehabilitation, units for desulfurization, denitrification of flue
gases as well as electrostatic precipitators of high efficiency shall be installed.

Application of this Directive demands significant investments (around EUR 634.5 million) into moderni-
zation and environmental improvement of thermal units over 300 MW capacity (Units TENT A3-A6, TENT
B1-B2, Kostolac B1-B2 of total installed capacity of3.160 MW and average annual production of around
19.000 GWh). Having in mind how important these units are for electric power and also total energy secu-
rity of the country it is absolutely necessary to provide their modernization in defined deadlines in order
not to be decommissioned.

As for thermal energy units below 300 MW capacity (TENT A1 and A2, Kostolac A1 and A2, Morava,
Kolubara, Panonske Elektrane) their average age is 45 years and average energy efficiency below 30%. Suc-
cessive decommissioning of those units is envisaged for the period from 2018 to 2024 and their function-
ing in that period shall be provided and defined by the National Emission Reduction Plan or other flexible
mechanisms stipulated by the Directive on Large Combustion Plants.

Table 5.1. Potential projects for the new
production capacities in electric energy sector

Estimated time necessary for Approximate investment

Project name Installed capacity

project implementation

value €

TENT B3 750 MW 4 1.600.000.000
TPP Kolubara B 2x 375 MW 6 1.500.000.000
TPP Kostolac B3 350 MW 4 450.000.000
TPP Novi Kovin 2 x 350 MW 6 1.330.000.000
X 650.000.000 -
TPP Stavali 300 MW 5
750.000.000 g
CHP Novi Sad 340 MW a 2-3 400.000.000
Natural gas fired CHP 860 MWe a _ “4(phase 1.500.000.000
implementation)
. 3-7 (phase
HPP Velika Morava 147,7 MW b . ) 360.000.000
implementation)
2-7 (phase
HPP Ibar v 117 MW b . . 300.000.000
implementation)
. . 5-9 (phase
HPP Middle Drina v 321 MW b . . 819.000.000
implementation)
RHPP Bistrica 4x170 MW 5 560.000.000
RHPP Djerdap 3 2 x 300 MW 5 400.000.000
Mini HPP 387 MW 6 (191 location) 500.000.000

a - The total power of CHP (Pancevo, Belgrade, Nis, etc.)
b - The total power of the cascade HPP

v - Implementation according to the Law on Ratification of the Agreement between the Government of
the Republic of Serbia and the Government of the Republic of Italy on cooperation in the field of energy

(“Official Gazette of RS - International Treaties, No. 7/12)
g - Including and investment in mine
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Average annual production of units envisaged for decommissioning is around 6000 GWh so that for
providing safe supply of all customers in the country, regardless of metrological and hydrological condi-
tions in the country and region, it is necessary to introduce new generation units into the system with
significantly higher energy efficiency (over 40%). Therefore and in terms of construction dynamics different
scenarios of electric power sector development are possible and the whole series of projects of EPS and
other investors (Table 5.1) is in different phase of preparation and elaboration.

Criteria for selection of facilities will allow, in the period covered by the Strategy, to provide a reliable
supply of electricity at the lowest cost and least impact on the environment, as well as support the devel-
opment economic sectors related to energy.

+372MW +350 MW

2025.

+251MW +350 MW
2020.
+57 MW i 5 ; +1445 MW +828 MW

2015.
15w 1 +3a7mw Existing TPPs
M Existing HPPs
2010. [l New RES plants
| | | | | 1 New conventional TPPs
0 2000 4000 6000 8000 10000
MwW
Diagram 5.2: Production capacities in the period until 2025/2030
Existing TPPs
M Existing HPPs
2010. - [ New RES power plants
| | | | | 1 New conventional TPPs
0 10000 20000 30000 40000 50 000
GWh

Diagram 5.3: Projection of electricity generation

Taking into consideration the necessary electricity generation from RES the projection of the construc-
tion of new production capacities that provide covering domestic needs according to the Referent (more
demanding) scenario is given on diagram 5.2. Projection of production from new and existing plants is
given on diagram 5.3. Implementation of some additional capacities according to table 5.1 or realization
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of lower electricity consumption, according to the scenario with application of energy efficiency measures
with envisaged capacities, also opens the possibility for electricity export.

Regarding the envisaged construction of new thermal power units, aiming at increase of flexibility of
electric power system, efficient measures for consumption management shall be introduced in order to
reduce unequal consumption diagram and increase participation of base energy in consumption profile.

Increase of system flexibility is specifically important, having in mind the envisaged significant con-
struction of new capacities based on the usage of intermittent RES (wind farms and solar power plants).
For capacity balancing in the system in the conditions of great participation of thermal energy facilities,
the construction of new pumped storage hydro power plants is necessary. In addition to the increase of
balance power in the system, the construction of new pumped storage hydro power plants (Bistrica and/
or Djerdap Ill), along with the existing, would provide maintaining the necessary level of system stability
also in the event of large thermal units outage. For the needs of the Republic of Serbia and development
of RES, it is necessary to have one PSHPP on the network around 2020, while the need for the other PSHPP
shall be defined depending on the regional circumstances regarding the construction of new RES units
and/or nuclear power plants. Strategic importance of PSHPPs is such that it is necessary to provide that the
Republic of Serbia is the major owner of them.

5.1.2. Transmission and distribution

Development of transmission capacities includes rehabilitation of existing and the construction of new
transmission capacities in order to achieve balanced, sustainable and timely development of transmission
system, with the aim to include new conventional and renewable energy sources.

Three groups of projects have strategic and development importance on national, regional and Pan-
European level in the period until 2025, i.e. 2030:

- Strengthening internal transmission capacities as well as the capacities of regional corridor through
transmission network, 400 kV voltage level of the Republic of Serbia in the direction northeast-southwest.

Transmission system of the Republic of Serbia, owing to its geographic position, represents the connec-
tion between all electric power systems in the South-East Europe region. Transmission system of the Re-
public of Serbia is connected with the transmission systems of eight neighboring countries. The aim of this
group of projects is to strengthen the internal transmission capacities and to replace the obsolete network
of 220 kV voltage level in the western Serbia region, as well as to strengthen the transmission capacity of
one of the busiest corridor of the South-East Europe region (taking into consideration planned underwater
connections between Italy and Montenegro primarily, as well as possibly Italy and Croatia).This group of
projects shall enable transmission of energy from eastern part of SE Europe, as well as Moldova, Turkey and
Ukraine towards southwestern part of the region and further towards the west Europe. It is comprised of
four projects:

1. New interconnective transmission line between the Republic of Serbia and Romania (double 400 kV
transmission line between Resica (Romania) and Pancevo (Serbia) with new substation 400/110kV in Vrsac
that is connected to this transmission line),

2. Upgrading network of west Serbia to a voltage level 0f400 kV (double400 kV transmission line be-
tween Obrenovac and Bajina Basta with upgrading substation in Valjevo to 400 kV voltage level and con-
necting to mentioned transmission line),

3. New 400 kV interconnection between the Republic of Serbia, Montenegro and Bosnia and Herzegovina.
4. New 400 kV interconnection line between the Republic of Serbia and Hungary

- Strengthening internal transmission capacities as well as capacities of regional corridor over transmis-
sion network, 400 kV voltage level of the Republic of Serbia in direction east-west

Goal of this group of projects is to strengthen internal transmission capacities and replace network of
220 kV voltage level in Central Serbia. This group of projects shall provide transmission of energy from east-
ern part of southeast Europe and from Moldova, Turkey and Ukraine towards southwest part of the region,
as well as further towards Western Europe. It includes the construction of new network of 400 kV voltage
level from Nis to Bajina Basta and Bistrica with upgrading of existing 220 kV substations in central Serbia to
400 kV and strengthening capacities of existing 400 kV interconnection towards Bulgaria.

«  Strengthening transmission capacities of strategic directions in network of voltage level 110 kV
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The purpose of this group of projects is to raise reliability of transmission system and safe supply of
customers, connection of new production capacities as well as connection of transmission and distribution
system. The following are listed as the most important one:

1. Double transmission line of 110kV between Kraljevo and Novi Pazar (is the solution for safe supply of
Raska area and area in the north of Kosovo and Metohija)

2. Transmission line 110kV between Veliko Gradiste and Bela Crkva (is the solution safe supply of area of
south Banat and provides connection of future wind farms in Banat region)

Distribution network development includes the construction of missing substations and lines, primarily
of voltage level HO and 35 kV and reconstruction and modernization of existing substations (replacement
of obsolete energy equipment, raising capacities, automation of plant elements and other) and existing
network of lower voltage levels (35, 20,10 and 0,4 kV). By these measures the reduction of (currently very
high) losses in distribution network shall be achieved and their efficiency shall increase, higher level of sys-
tem operation security and better quality of electricity customers supply shall be provided.

Strategically important project in electricity distribution sector is the replacement of existing metering
devices with modern digital metering devices that shall provide implementing so called “smart metering’,
which implies metering and acquisition of all relevant amounts of consumption, i.e. remote reading, re-
mote disconnection, consumption management, etc. By 2030 the replacement of around 3 million meters
is expected. Related to distribution system, it is necessary to undertake other steps related to introduction
of so called “smart grid” concept. Distribution network automation within “smart grid” concept implies in-
troduction of systems and SCADA application for remote monitoring and management of the existing and
future switching elements in distribution network. Apart from its contribution to the reduction of losses
in distribution system, this is important for possibility to connect new electricity generators from RES to
distribution network. That shall require distribution companies to become active participants in managing
their part of the system.

5.1.3. Electricity market

Conditions for market liberalization in electricity sector exist since 2008 when obligation of public
supply fall electricity customers that were not connected to distribution system ceased to exist. By that
around 10% of the market was opened. From the beginning of2014 additional 30-35% of the market shall
be opened, since only households and small electricity customers will remain in the public supply system
(at regulated prices). From January 1, 2015, the market is completely opened, so that the household could
freely select electricity supplier on the market.

It is expected that price liberalization shall lead to price competition, which will lead to certain price
increase, but with such a structure that shall cover balanced costs, including external costs. It means that,
in that event, the «social component*, by which the standard of the citizens is unjustifiably protected at the
cost of energy, would be removed from electricity price, by which significantly more funds would remain
for investments in technological development and “green energy”. To achieve economically balanced level
it is necessary to plan permanent actual growth of regulated electricity price so that it could be achieved in
relatively short period (2-3 years).

Eliminating state influence on electricity price regulation and elimination of ,social” component and
regulated price system in total, shall on the one hand, at least in first moment, lead to the increase of
production costs and services in those industry areas that are more dependent on electricity. However,
basically this should motivate application of energy efficiency measures and consumption management,
as well as to represent stimulus for using other energy sources as replacement, and where economically
justifiable, to lead to own electricity generation. Regarding the concept of electricity market, pursuant to
the provisions of Energy Community Treaty, it can be expected that, once this market becomes fully opera-
tional, electricity prices will be at the level of prices in the neighboring countries.

This scenario is acceptable from the position of long term supply security and quality of business opera-
tion of this activity. Operational costs of public supplier business operation would have to include opera-
tional internal and external generation costs, costs of capital and appropriate rates of return, which would
provide adequate maintenance and overhaul of existing infrastructure, as well as timely investment in the
development and construction of infrastructure.
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5.1.4. Challenges of development

In the process of accession to the EU electricity sector of the Republic of Serbia will face mandatory
and financially challenging costs of C02 emission. Namely, the Republic of Serbia as developing country
(in the status of non-Annex | member of Kyoto Protocol) does not have international obligations for now
(including the obligations towards the EU legislation) to reduce the greenhouse gas emission (GHG), but
most probably at the moment of accession to the EU, shall have the obligation to assume limiting/reducing
GHG emission. Projected change in the structure of energy products for electricity generation (significant
share of RES and natural gas), decommissioning of old and inefficient plants, commissioning new, more
efficient lignite-fired thermal power plants and loss reduction in distribution and transmission shall lead
to significantly lower specific emission of GHG from this sector (Diagram 5.4). However, still high share of
lignite in generation shall require significant preparation of companies in sector for implementation of the
EU Emission Trading Scheme.
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Diagram 5.4: Change of specific CO2 emission

For the development of electricity sector significant funds are necessary (Table 5.2).Joint ventures with
foreign partners are form of investment envisaged for bigger part of considered projects( except invest-
ments into transmission network where the Republic of Serbia has 100% shares). Thereby it is strategically
important to insist on introducing the best available technologies-as for increase of efficiency of energy
transformation, the same for rational management of natural resources with strict protection of domestic
interest and following EU norms related to environmental protection.
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Table 5.2: Investments into systems for electricity generation,
transmission and distribution, (million EUR)

Year until 2020 until 2025 until 2030
Modernization of existing thermal power plants 634* ) i
according to the LCP Directive
Modernization of existing hydro power plants 200 100 100
Construction of PSHPP 360 300 300
Construction of new RES capacities 2.323 520 750
Investments into transmission system 200 170 =
Investments into distribution system 500 250 250
Cumulative investment (million Euros) 5317 7.157 9.057

* Modernization shall be performed in accordance with the deadline for Directive implementation

The Republic of Serbia has to find a way to participate in implementation of energy projects at Kosovo
and Metohija. It is important for what is already constructed there, as well as for future use of own resources.

As for possibility to use nuclear energy, for which the Law that prohibits the construction of nuclear
power plants® is still valid, transferred based on the succession with SFRY, currently there is no regulatory or
administrative framework which would regulate the construction and operation of nuclear power plants.
Also, there are no scientific or expert human resources that would monitor the construction and operation
of these plants, and educating human resources needed for nuclear energy was terminated. Similar situ-
ation is in administrative and regulatory and scientific and expert terms and with the treatment of highly
radioactive waste and spent nuclear fuel. Also, it should also be noted, that this is the case of energy based
on import fuels. However, the construction of nuclear power plants should not be excluded as an option,
having in mind the environmental limitations for the existing generation and future needs. Estimation is
that 10-15 years from the moment of abolishing the Law that prohibits the construction of nuclear power
plants, would be the minimum period to overcome all listed problems and deficiencies, until the beginning
of possible operation of such plant in the Republic of Serbia.

5.2. District heating

Strategic goals: Strategic actions:

+ Providing heat for safe supply of households
and industry by strictly following
environmental protection norms

« Continuous modernization of the existing
district heating systems

+ Increase of energy efficiency in generation, . Establishing and applying unique tariff system
transport, distribution and heat use for heat production, distribution and supply

> IlEfIErEEEriE « Institutional connection of systems

« Sustainable business operation of heat
producers - Extension of the existing district heating

5 Law that prohibits the construction of nuclear power plants in FRY, Official Gazette of FRY, 2/95
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Promotion of change of energy products and their
Current situation: more efficient usage:

. Reducing share of liquid fuel and coal,
System is based solely on fossil fuels (48% J .

natural gas, 23% coal and 29% liquid fuel) - Higher usage of biomass (possible co-
combustion in existing coal-fired heating
« Average age of infrastructure is over 25 years plants),
- High specific energy consumption +  Use of municipal waste,

« Absence of market, inconsistent and - Higher usage of sanitary hot water,

. . « Combined production of electricity and heat,
+ inadequate manner of lump sum collection

for heat - Capacity increase of local self-governments
regarding market regulation

Priority activities:
- Reduction of energy losses in networks

- Introducing measurements of heat consumption at end users and collection according to supplied energy

District heating in the Republic of Serbia exists in 57 cities/ municipalities, and their total nominal installed
capacity is 6,700 MW. Average age of heating sources, heating substations and hot water distribution network
is over 25 years. Rehabilitation and modernization of these systems, by renewal of heat source equipment,
replacement of obsolete elements within distribution networks, as well as continuous promotion of the equip-
ment of heating substation represents the constant priority of this sector. For the purpose of more efficient
realization of these activities and general development municipal energy on the territory of the Republic of
Serbia, it is necessary to consider the possibility to institutionally connect these systems in order to achieve
synergic effect in their joint and harmonized development.

When performing rehabilitation of the existing facilities for heat supply or possible construction of new
facilities the best available technology shall be applied, whose energy efficiency fulfills criteria that shall be
stipulated by the Law on Efficient Use of Energy, and which will strictly follow the legislation in the field of
environmental protection. Turning to cleaner energy sources in this sector and technological modernization
of district heating is an imperative, having in mind that the biggest part of existing heating sources is located
in the highly populated urban environments. Special attention shall be given to reconstruction of district heat-
ing in cities whose heating plants dominantly use coal (Kragujevac, Krusevac, Bor, Leskovac and other), as well
as the cities which are supplied by heat from thermal power plants planned for decommissioning (Obrenovac,
Pozarevac, Lazarevac). It is necessary to provide that safe supply of heat in these cities is not threatened during
reconstruction/decommissioning of existing thermal sources.

Targeted change of energy products structure in this sector is envisaging reduction of coal and liquid fuel
share (heavy fuel oil and fuel oil), and increase of biomass and natural gas share (Diagram 5.5). It is necessary
in addition to mentioned requirements related to environmental protection and for providing targeted RES
share of 27% in gross final consumption until 2020, but also because the EU Emission Trading Scheme refers
to this sector.

Compared to developed countries of EU, in the Republic of Serbia the number of apartments that are
connected to district heating is still low, so in this sense it is possible to enlarge the consumption area,
especially in highly urban environments. In order to achieve that 40% of the households in the cities with
district heating (average countries of the EU with similar climate conditions) be connected to the network,
in the period until 2025 it will be necessary to connect around 100.000 new households.

Development of urban areas and construction of energy efficient facilities, i.e. energy reconstruction of
existing with collection of heating according to the consumption for each dwelling unit, with the possibil-
ity of regulated transmission of heating in substation and on each heater, should lead to very significant
reduction of final consumption of heat. Realized saving could be the energy available for new customers.
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Diagram 5.5: Projected changes in the structure of fuel for heat production

Since the termination (director hidden) of subsidizing of thermal energy sector may be expected, at the
same time with electricity market establishment, it is necessary to take into consideration with all moderni-
zation activities, the possibility to transform existing heat sources into combined heat and power plants
(CHP). Itis assumed that the market price of electricity and heat could cover initially higher investment into
these capacities, and additional possibilities for their economically justifiable operation should be looked
for in development of distribution of sanitary hot water, and with development of economy and by tri-
generation. Possibilities for combined electricity and heat production are numerous and may use different
energy products (coal, natural gas, RES and other). From the point of view of local industry development,
facilities that use locally available resources may be used (biomass, municipal waste, geothermal energy
and coal) and simultaneously supply more settlements/cities. In case of small mines with underground
exploitation (east Serbia) this could be a solution for their profitability. One of the possibilities is using com-
bined heat plants located outside the city and heating pipelines that supply cities and settlements nearby,
with thorough analysis of cost-efficiency and environmental impact.

Implementation of Strategy requires the establishment of the system for precise measuring and col-
lection of supplied heat in the Republic of Serbia, regardless of the entity of production, distribution or
consumption. The existing system of paying the lump sum for heat (“according to the square meter of heat-
ing area”) is economically unacceptable, technologically demotivational and socially unfair and basically
prevents the application of measures for promotion of energy efficiency and rationalization in energy con-
sumption. In order to raise consciousness of heat customers in the country and direct them to rational heat
consumption and realization of savings it is additionally necessary to create unique, national tariff system
for heat production, distribution and supply. Using cost model for heat price setting its customers could
unambiguously and clearly understand costs that incurred in heat production, distribution and supply, and
producers and distributors would be motivated for significant application of energy efficiency measures
and overall efficient business operation.

Estimation of financial funds necessary for the development of this sector is given in Table 5.3. Devel-
opment of relevant natural gas-fired CHP plants is seen as an investment in energy sector. Estimation is
around EUR 220 million that would be necessary to invest in this sector until 2020, the biggest part in re-
construction and modernization of the system.
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Table 5.3: Investments into systems for heat production
and distribution (million EUR)

Year

Reconstruction, modernization and
construction of heat sources

Rehabilitation of distribution network

Rehabilitation of heating substations

Cumulative investment (million Euros)

5.3. Renewable energy sources

Strategic goals:

Increase of energy production
from RES for the purpose

of reduction of import and
improving energy security

Current situation:

Existing share of RES in gross
final consumption 20,1%

The largest part of current
usage of RES refers to
traditional way of using
biomass and large hydro
power plant

Introduced «feed-in» tariffs

Priority activities:
- Implementation of Action Plan for RES by 2020

By 2020. By 2025. By 2030.
90 50 75
105 50 70
45 30 35
240 370 550
Strategic actions:

Adoption and implementation of
National Action Plans for RES

Defining national objectives for using RES per sectors and
monitoring implementation:

Using RES for electricity generation

Using RES in heating plants and final consumption
Change of use of fossil fuels (coal, heavy fuel oil, fuel oil
and natural gas) for heating

Change of use of electricity for production of
sanitary hot water

Introducing RES in sector of building sector
(primarily in public sector)

Using RES in traffic

Development of distribution network for
connection of smaller electricity generators

Production and application of equipment and
technologies that shall provide more efficient use of
energy from RES

Informing and education of public

Potentials of renewable energy sources of the Republic of Serbia are significant and estimated at 5.65
million toe per annum. From this, more than 60% is biomass potential, whose usage is currently estimated
at around 30% of available potentials. Available technical hydro potential has a share of 30% of total RES
potential. More than a half of this has already been used. From other RES currently only use of geothermal
energy is partially monitored and balanced

With ratification of Energy Community Treaty the Republic of Serbia also assumed obligations from Direc-
tives 2009/28/EC on the promotion of the use of energy from renewable sources and on promotion of use of
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biofuel or other fuel from renewable energy sources for transport. For larger use of renewable sources the Re-
public of Serbia joined countries that subsidize electricity generation from renewable sources and introduced
the widely used model- feed-in tariff with the period of guaranteed supply of electricity of 12 years.

The Republic of Serbia adopted the National Action Plan for RES as a framework for promotion of en-
ergy generated from renewable energy sources and set mandatory national goals for share of renewable
energy in gross final consumption of energy (27%) as well as the share of energy from renewable sources
in transport (10%) by 2020.

In order to achieve adopted national goals installation of larger capacities is envisaged for electricity
generation by using wind, biomass and sun (Diagram 5.6), as well higher share of RES in heat production
(Diagram 5.5). Targeted projection of RES use for electricity and heat generation and direct use in final
consumption is given on Diagram 5.7. By this the targeted share of RES in gross final consumption 2020 is
achieved, by which over 50% of estimated RES potential.
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Diagram 5.6: Projection of the construction of plants for
electricity generation using RES®
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Diagram 5.7: Projection of energy use from renewable energy sources

6 By 2020, it will be adjusted in accordance with the Action plan for the Renewable energy sources.
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To achieve this very ambitious, mandatory share of RES in gross final consumption, it is of paramount
importance to achieve goals related to energy efficiency (in accordance with Directive 2006/32/EC). Each
deviation from envisaged energy savings would mean higher energy gross consumption than planned,
and with that also more capacities for energy generation from RES would be needed. Also, having in
mind that the participation of foreign partner is foreseen for several projects of construction of large
hydro power plants and wind farms and export of ,green” energy, detailed analysis of project from the
standpoint of energy system possibilities is necessary, long-term interest of the Republic of Serbia and
their impact on mandatory national goals for energy share from renewable energy sources in total gross
final energy consumption.

Depending on the energy consumption in traffic sector, for the fulfillment of obligations from Directive
on RES production of bio fuels between 210 and 250 thousand toe should be provided until 2020. The Re-
public of Serbia currently has capacities for production of bio fuels from biomass of first generation, which
do not fulfill conditions regarding GHG emissions and could not contribute to achieving mandatory share
of 10% 2020. Having in mind that currently there are no facilities for the production of bio fuels from bio-
mass of second generation, the absence of legal regulation in this field and very short period for achieving
this very demanding goal, the Republic of Serbia has to plan the import of bio fuel. Therefore it is necessary
to stimulate the production of bio fuels in the country. Estimation is that for the construction of bio refinery
for the production of up to 200.000 tons of bio ethanol (second generation of bio fuels) it would be neces-
sary to invest from 100 to 120 million €.

Funds for stimulation of electricity generation from renewable sources are provided by electricity
price increase by which the costs of stimulation are transferred to end users. In the process of monitoring
implementation of the Strategy depending on goals realization, and also the development of technolo-
gies for RES use, it is possible to adjust feed-in tariffs, and if it shows that additional stimulation is neces-
sary, additional funds shall be provided by direct support, either monetary, or by tax allowances and by
bonuses that producers of non—renewable energy have to pay as a type of compensation for causing
pollution. In particular, it is necessary to consider the possibility to introduce incentives for using RES for
fulfilling heat demands.

5.4.Coal

Strategic goals:

«  Secure supply of coal for thermal power
plants

Strategic actions:

- Intensifying investigations of coal deposits on
«  Provision of necessary amount of coal for

« the territory of Serbia,
final consumption and for heat production

«  Opening replacement capacities for existing
open cast mines which stop operating and
opening mines that shall be used for new
thermal capacities,

Current situation:
« Age of plants and equipment and the need for

rehabilitation
Problems with expropriation of land
for further development of open-cast mines

Underground coal exploitation is not profitable
and functions with the help of state

Optimization and concentration of coal
production from underground exploitation in
profitable facilities

Introduction of coal quality management
system.

Priority activities:
- Opening new open cast mines in Kolubara basin
- Extension of capacities at open cast mine Drmno

Determined and potential stocks of lignite in Kolubara, Kostolac and other basins’ are such that they can
fully and in long-term fulfill the growing demands for safe supply of existing rehabilitated and new thermal
power plants. Diagram 5.8 shows the necessary amount of coal for that purpose, as well as for use in final con-
sumption and for the production of heat.

7 From July 1 1999, Electric Power Industry of Serbia does not manage its capacities at the territory of AP Kosovo and Metohija
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Diagram 5.8: Projection of primary coal consumption (Reference scenario)

For the purpose of continuation of operation of the existing and foreseen new thermal capacities, open-
ing of new open cast mines is necessary. Projects which must be realized in order to provide continuous
operation of the existing thermal energy units are in Kolubara mine basin connected to the investments
into existing mines (Tamnava - West Field, Fields C and D, relocation of Vreoci village, total investment of
€ 470 million), opening of open cast mine Field E, as the replacement mine for mine Field D (€ 532 million
investment) and opening of open cast mine Field G as the replacement for mine Veliki Crljeni (€ 161 million
investment).

Opening of open cast mine Radljevo (value of investment is € 600 million for 6 year period of imple-
mentation and achievement of projected production of 13 million tons of coal per year, i.e. € 1,232 million
until the end of exploitation) is strategically connected to the construction of TPP Kolubara Band TENT B3,
as well as to the further development of Kolubara mine basin, and in that sense, dynamic harmonization of
implementation of these projects is necessary.

Gradual increase of coal production is possible in Kostolac basin from open cast mine Drmno (unfin-
ished investments for achievement of 9 million tons of coal capacity are € 100 million, and additional € 130
million is necessary for achievement of the capacity of 12 million tonnes of coal per year) and in long-term
perspective also the activation of production on other open cast mines (Cirikovac, west part of Kostolac
basin) which depends on the construction of production capacities in this basin.

Capacity of Kovin basin can provide continuous supply of around 700 MW thermal capacity, but that
requires investment into mine sector of around € 500 million.

When it comes to underground coal exploitation, it is strategically necessary to connect stocks of these
mines for thermal capacities. New investments (of about € 330 million) can initiate the use of exploitable
stocks of around 155 million tons of coal. In that case, it is possible to produce and place (thermal capaci-
ties and broad consumption) around 3 million tons of commercial coal, with production costs which would
have to be under EUR 2/GJ.

Underground coal exploitation restructured in such manner could economically exist independently
and supply customers as the equivalent of one TPP of about 300 MW and one CHP of 50 to 100 MW.
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5.5.Oil

Strategic goals:

« Provision of secure supply of domestic
market with petroleum products of .
the quality that meets the highest EU

standards
« Reduction of import dependency .
«  Provision of new directions of supply of .
crude oil

Current situation:
« High import dependency

« Dominant import from one direction

« NISis ajoint stock company with
majority share of the foreign partner

Priority activities:
- Reconstruction of the existing and construction of new storage capacities
- Increase of the level of refining process

ENERGY SECTOR DEVELOPMENT

Strategic actions::

Provision of mandatory stocks of oil and petroleum
products (reconstruction of the existing and
construction of new storage capacities)

Research with the aim of finding new reservoirs

Maintaining the highest possible level of
production of crude oil in the country

Modernization of refining process

Provision of more efficient transport of derivates
via oil products pipeline system

Competition in the sector with the aim of
achieving the most favorable prices for customers

According to all considered scenarios of energy development up to 2030, increase of consumption of pe-
troleum products is expected, but in the amount that the capacity of oil refinery in Pancevo of 4.7 million
tonnes per year can meet the needs in balance, even if it does not come to foreseen production of biofuel

(Diagram 5.9).
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Diagram 5.9: Projection of liquid fuels consumption (Reference scenario)

After privatization of NIS, Russian company Gazprom Neft became its majority shareholder, therefore it
fully controls subsectors of research and production of oil and natural gas and oil processing and in good
deal it also controls turnover of products (with around 68% share in wholesale and 35% share in retail of
products). That is why it is necessary to promote the enlargement of the number of the participants and
market competition in this sector.
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Oil and petroleum products market in the Republic of Serbia is free, and price regulation refers only to
transport via oil pipelines and foreseen oil products pipelines which represent natural monopoly. Oil mar-
ket in the Republic of Serbia shall in the following period also be determined first of all with the price of this
power product at the global market, which even though is difficult to predict has long-term growing trend.

The Repubilic of Serbia in the oil sector is highly import dependent country with relatively small partici-
pation of own production of oil in total demand and dominant import from one direction of supply. Prices
of petroleum products are therefore directly conditioned with the changes of price of Ural oil and it is nec-
essary to consider the possibility of providing new directions of crude oil supply.

In the following period, main activities in research and oil production subsector shall be directed to-
wards mitigation of the reduction of crude oil production. When the fall was stopped in 2006 and 2007
production in the country started to grow and reached its maximum in 2012, first of all thanks to additional
interventions at bore holes. It was planned to compensate the fall in production with the discoveries from
new reservoirs. In that sense, realization of new research projects has started and reconstruction and mod-
ernization of production systems shall increase their energy efficiency. The goal is to have at least half of
the amount for processing from the production in the country and concessional production. The fact is
that if it does not come to discovery of new oil reservoirs and natural gas, in the period up to 2030 gradual
reduction and possibly the end of production of these energy products in the country could occur.

One of the possibilities for the reduction of import dependency is, beside biofuel production, the use
foil shale for oil production. Forth full consideration of this potential, it is primarily necessary to undertake
all required activities for the complete consideration of geological, mining, processing and economic as-
pects of their exploitation and processing, with thorough analysis of ecological effects.

Modernization of refineries in Pancevo and Novi Sad in a manner that would provide that all fuels in
the country upto2015 shall meet relevant EU standards is a strategic priority. In Refinery in Pancevo the
increase of the level of processing is necessary and in both refineries it is necessary to implement projects
related to increase of energy efficiency and environmental protection. For achieving full cost-effectiveness
of processing in refinery Pancevo it is necessary to have more intensive cooperation with HIP Petrohemija,
with additional investments.

Required and expected development foil sector entails provision of regular supply and increase of se-
curity of oil and petroleum products supply in accordance with forecasted trend of further growth of con-
sumption of these energy products. So far, in the Republic of Serbia, beside goods reserves, there are only
commercial reserves of the companies. The condition of the existence of mandatory oil and petroleum
products reserves (according to Directive 2009/119/ EC), which should be separated from the operational
and in the amount equivalent to 90 days of net import or 61 days of internal consumption (according to
higher value), storage capacities in the Republic of Serbia do not meet.

Mandatory reserves (in the form of crude oil, derivates or contracts on the right of purchase of certain
amounts of oil and petroleum products) shall be formed in the period from 2013 to 2022.Total amounts
of mandatory reserves in 2022 should be around million m3. It is necessary to also form military oil and
petroleum products reserves.

Development in the field of transport of oil and petroleum products in the future period primarily en-
tails activity regarding strategic and development project of construction of oil products pipeline system
through the Republic of Serbia. That shall enable significant reduction of loss of motor fuels (from 0.15 to
0.2% to 0,02%) compared to existing manner of transport of motor fuels from refineries to distribution
centers (by trucks, tank cars and barges).

Beside this project, it is necessary to also consider revitalization of oil products pipeline Pancevo- Temis-
var, and in the case of success of NIS’s research in Romania, the construction of oil pipeline which would
transport produced oil to the refinery in Pancevo is possible. The idea of construction of Pan-European Oil
Pipeline in current circumstances is not real, but it should not be entirely rejected due to economic, eco-
logical and strategic importance of transport of Caspian and Russian oil to the territory of the countries of
south-east and central Europe.

Further development foil sector of the Republic of Serbia shall in great deal depend on the activity of
foreign, majority owner of NIS, as well as on the activity of other participants at oil market (JP Transnafta,
Lukoil Srbija, MOL, OMV, etc.). In table 5.4 estimation of funds required for achievement of subsectors’goal
sand their realization until 2025 is presented.
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Table 5.4: Estimation of investments into oil sector

Subsector Activities Investment

+ Research in the country and region with the
Research and production of oil and aim of finding new reservoirs.
natural gas « Application of new technologies and
methods of exploitation

429*

+ Increase of the level of processing and
Oil refining procesing further modernization of refineries in 750
Pancevo and Novi Sad

« Modernization of gas stations and
construction of new ones.

Petroleum products turnover . Construction of new reservoir capacities 160
« Modernization of loading station
« Procurement of modern means of transport

« Project of construction of oil products

pipeline through the Republic of Sebia 170

Oil and petroleum products transport

*until 2020

5.6. Natural Gas

Strategic goals: Strategic actions:

«  Provision of secure supply of domestic

« Research in the country with the aim of finding
market with natural gas

new reservoirs of natural gas (including
+ Establishment of domestic and regional unconventional gas),

market of natural gas . Use of natural gas as the replacement for

electricity consumption for heating needs

e e ey « Use for combined generation of electricity and
«  Onedirection of supply with technical heat in industry and larger cities

limitation of import - Participation in international projects of natural
.+ Gas storage meets current gas supply

+ level of consumption
- Inadequate sale price of natural gas in the
field of public supply

+ Regional connecting

Priority activities:

- New route for natural gas supply

- Establishment of at least two new route for natural gas supply
- Completion of the gasification of Serbia

Natural gas is energy product with si%niﬁcant technical and ecological advantages compared to other
conventional fuels, and in that sense it should provide significant contribution to more efficient and eco-
logically acceptable use of energy. However, natural ?as is dominantly imported energy product and its
price is now connected to the change of Erice of oil at global market. More significant exploitation of
unconventional gas in Europe (possibly in the Republic of Serbia as well), supply of significant amounts of
liquefied natural gas or opening of new directions of European market supply could possibly lead to drop

of the price of natural gas in the future.
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Indigenous production of natural gas currently meets about 20% domestic consumption with expected
trend of decrease, and in balance reserves, the presence of low-calorie gases is significant (with increased
content of C02, nitrogen etc.) which are not adequate for direct connection to gas system. In order to fully
use this potential it is necessary to undertake activities on securing placement of this gas in plants specifi-
cally constructed for its use (e.g. MSK Kikinda), i.e. to find new direct customers.

Transport system of natural gas in the Republic of Serbia is line system with only one entrance with the
limited capacity, which is unfavorable both from the point of view of energy security and market develop-
ment. Domestic natural gas market is in its scope small and loaded with different technical and financial
issues (nonexistence of gas line network in all parts of the country, extreme seasonal disparity in consump-
tion, high costs of transit, economically unfavorable conditions of procurement on European market, huge
current debts towards suppliers, large number of relatively small distribution systems etc.).

This is why sector development primarily requires provision of gas line infrastructure in all parts of the
country and provision of interconnection with countries in the region (Bulgaria, Romania, Croatia, Macedo-
nia...). In that way, the possibility of supply to natural gas market would be opened from other directions of
supply as well, and idea of natural gas market from Energy Community Treaty would be realized.

For gas sector of the Republic of Serbia, implementation of gas pipeline would be of great importance
which would enable a new route for natural gas supply and improve the security of supply natural gas the
whole region in the future period.

Implementation of interconnection with countries from the region and construction of a new natural
gas supply route shall enable larger use of natural gas for combined production of heat energy and electric-
ity. Beside primary use in industry, the construction of gas-fired power plants with combined cycle should
be considered in larger industrial centers as well (Novi Sad, Beograd, Nis, Kragujevac, Pancevo, Loznica
etc.). These power plants can have important role in balance mechanism during integration of renewable
sources, as well as important regional significance upon the establishment of regional electricity market.
It is necessary to consider the problem of synchronized operation of Underground Gas Storage “Banatski
Dvor” (and possible construction and operation of new underground storages) with electric power system
for their operation.

Beside the extension of the capacity of storage “Banatski Dvor” up to the capacity of 800 million m3,
there is the possibility of construction of the whole system of storages in the Republic of Serbia - in Vojvo-
dina (Itebej, Mokrin etc.) and central part of the country (Ostrovo and other surrounding locations) with the
total capacity estimated at 2.5 to 3 billion m3 of natural gas, and whose feasibility of construction is nec-
essary to analyze within the increase of domestic consumption and development of regional gas market.

Construction of gas storages would additionally contribute to energy security of the country.
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Diagram 5.10: Projected consumption of natural gas until 2030 (Reference scenario)
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Implementation of South Stream project should provide significant revenues from transit. In that sense,
there is the space to mitigate large natural gas price fluctuations to some extent based on that additional
revenue, depending directly from short-term fluctuations at international market, i.e. from global price
of oil. In that manner, the increase of the share of consumption of natural gas at domestic market would
be stimulated, which would also have positive ecological effects. Therefore, projection of consumption of
natural gas until 2030 can have long-term growing trend (Diagram 5.10), although foreseen amounts are
significantly lower than those provided by South Stream and the existing interconnection with Hungary. In
order to valorize available amounts it is necessary to also consider the possibility of possible construction
of gas-fired power plants, whose production would primarily be used for export.

The estimation of required investments in natural gas sector is given in Table 5.5.

Table 5.5: Estimate of investment into natural gas sector

Investment (million euros)

Project
up to 2020 up to 2025 up to 2030

New route for natural gas supply - 2.000
Interconnection with regional countries 120 60 20
New gas storages 70 40 40
Complgtlop of ga5|ﬁcat|on'of.the Republic of Serbia 500 500 200
and revitalization of the existing gas system

Cumulative investment (million euros) 690 1.290 3.550

5.7. Efficient Energy Use

Strategic goals:
9icg Strategic actions:

- Continuous application of Law on Efficient Use
of the Energy

« Increase of energy efficiency in all sectors
of consumption

« Adoption and implementation of National

e Action Plans for Energy Efficiency

@ By el e e 201 - Defining the national saving goals (in total and

- Energy intensity: per sectors) and monitoring of implementation
~0ris2 kg oz « Use of combined production of electricity and
-+ Ratio of primary energy consumption heat in industry
and GDP corrected compared to parity of

purchasing power: 0,223 kg 0e/$200s « Introduction of energy management system

- Increase of capacity of energy statistics

+ Primary energy consumption per capita: i . .
2140 kg oe + Informing and education of the public

Priority activities:
- Energy reconstruction in building sector
- Introduction of energy management in public sector

Energy future of the country shall largely depend on the amount and manner of consumption of en-
ergy. Existing indicators of energy consumption compared to the value of GDP have the values comparable
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to countries in the region, but significantly above average values for EU countries, regardless of the fact
that the consumption of energy per capita is lower than average in EU (diagram 5.11). Economic develop-
ment of the country, with the foreseen reindustrialization shall certainly lead to increased energy needs,
but more intense application of measures and procedures for energy efficiency increase is required to
provide that energy intensity indicators (reduced to monetary and natural values) tend to reach average
values in EU countries.

Experience of EU countries show that more significant results in application of measures and technolo-
gies for energy efficiency increase require strong state support. In that sense, Law on Efficient Use of the
Energy represents basis for support to these activities through forming adequate regulatory and financial
framework. In order to achieve optimal scenario of energy development, defining national goals of saving
shall be continued by adopting National Action Plans for Energy Efficiency with clearly defined measures
and activities in most significant sectors of consumption (households, public and commercial sector, indus-
try and transport).

Energy intensity

Consumption of primary energy by
GDP (corrected compared to parity

of purchasing power) Serbia
Consumption of EUingex=100
primary energy per
capita ‘ ‘ ‘ ‘

0 50 100 150 200 250 300 350

Diagram 5.11: Ratio of energy indicators for the Republic of Serbia and EU in 2010

The experiences of the EU counties indicate that strong support of the State is necessary for achieving signifi-
cant results in the implementation of measures and technologies for the increase of energy efficiency.

In this sense, the Law on efficient use of energy represents a base of the support for such activities
through establishing of an adequate regulatory and financial framework. In order to achieve an optimal
scenario of energy development, the goal is to continue with the defining of the national savings targets
through adopting of National action plans for energy efficiency with clearly defined measures and activi-
ties in the most important sectors of consumption (households, public and commercial sector, industry
and traffic).

Development of National Action Plans shall be achieved through three-year-long programs of energy
saving which shall be adopted by the participants of energy management system from public sector and
economy (taking into account at that moment binding regulations® on the basis of membership in the En-
ergy Community). Programs shall contain clear activity plans for introduction of energy efficient products,
processes and technologies, monitoring of achieved results, as well as the resources for their achievement.
Adequate informing offend users of energy characteristics of household appliances and precise respon-
sibility of the suppliers and distributors, as well as the additional conditions related to eco design, shall
contribute to selection of energy products which are more efficient by end users and thus contribute to
achievement of the planned goal.

The National action plans would be developed through a three-year programs which would be adopted
by the energy management system submitting entities from the public sector and commerce, taking into
consideration the binding regulations in effect at that time based on the membership in the Energy com-
munity. The programs shall include the activities required for the introduction of energy efficient products,
processes and technologies, monitoring of the achieved results, as well as the resources required for the
execution thereof. Adequate informing of the end users about the energy properties of the household
appliances and precisely determined responsibilities of the suppliers and distributors, as well as the ad-
ditional conditions, shall together contribute to the goal that the end users would choose energy efficient
products and thus give their contribution to the achievement of the set goals.

8 It is expected that the new Directive 2012/27/EU on energy efficiency shall be implemented
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With the aim of improvement of energy efficiency in the building sector Law on Planning and Con-
struction shall be followed consistently as well as the supporting regulations, regarding determination of
allowed energy characteristics of the buildings and energy certification. In that manner significant energy
saving shall be achieved during the construction of new and reconstruction of the existing buildings. Over-
all application of measures of energy efficiency to the existing housing stock in the Republic of Serbia has
the potential of saving around 16% of the consumption of final energy and opens the market necessary for
its recovery worth several billion euros.

Improvement of energy efficiency in transport partly refers to renewal of vehicle fleet in all sectors, in-
crease of energy efficiency in rail transport, highway traffic and air traffic, but also to multisector harmoni-
zation and development of traffic infrastructure, promotion and improvement of public transportation etc.

In industry, reduction of energy consumption is possible by 15-25%, compared to reference scenario,
in the period up to 2025 based on the improvement of combustion processes, by use of waste heat from
energy facilities and production processes, by replacement of the existing electric motors, by regulating
processes of energy use and introduction of measures and procedures of energy management.

Having in mind multidisciplinary activities and measures for improvement of energy efficiency, coor-
dinated work of several different state and local institutions and organizations is necessary, also different
companies, but citizens as well. Although the leading role in these activities as well as the coordination and
connection of tax, housing and spatial planning policy with the aim of increasing energy efficiency and ra-
tionalization of energy consumption shall have the Ministry competent for energy activities, it is necessary
to provide and raise the level of capacity in this field at all levels.

Investments required for transition of the Republic of Serbia towards the system of lower final energy
consumption are very high for its economic state. However, they are justified because they reduce im-
port dependency, through lower costs they contribute to competitiveness of the economy, reduce costs
of environmental protection and directly and indirectly contribute to better standard of the citizens. Also,
investments into energy efficiency reduce the need for investment in other energy sectors in long-term, i.e.
they leave space for produced energy to be used in more rational and cost-efficient manner. Besides that,
market of energy services which shall be opened in case of this transition shall represent strong generator
of economic development because it affects large number of other industries. Budget fund stipulated by
the Law on Efficient Use of the Energy is significant and necessary financial support to this transition.

The budget fund for the advancement of energy efficiency determined in accordance with the Law on
Efficient Use of Energy represents a significant and necessary support for this transition.

Legal obligations of the preparation of energy balances at the level of units of local self-governments
and other entities in energy management system must be consistently enforced and the Ministry respon-
sible for energy sector shall establish quality information system for monitoring of functioning of energy
management system and evaluation and verification of the achieved energy savings.

Informing and education of the public about the need for the improvement of energy efficiency and possibili-
ties of the use of renewable energy sources is very important prerequisite for the desired change towards more
rational energy consumption and selection of energy products, use of more efficient devices and technologies.
It is important to create the consciousness in the society about the value of energy and the need for its rational
use. State shall make public sector to serve as an example of the application of prescribed measures of energy
efficiency. At all levels of education, teaching process shall include topics related to energy efficiency and rational
energy use, promotion of “clean” and more efficient technologies while using conventional fuels, higher use of
RES, environmental protection in energy sector etc. Implementation of all these activities shall be defined with
specific Communication Strategy in the Field of Energy Efficiency.

The most important condition regarding energy efficiency remains forming of energy market and mar-
ket forming of price of energy. Without adequate price policy it is not possible to achieve desired changes
in final consumption. The price is the most simple and the most direct manner of directing energy con-
sumption into desired direction.

Special attention shall be paid to electricity price and it shall be brought to such a level and in such
relation towards prices of other energy products, that on one hand it shall demotivate its irrational use,
especially for heating, and that on the other hand it shall promote the use of other energy products (RES
and natural gas) or procedures (heating pumps) for that purpose. Also, measuring with possibility of regu-
lation of heating energy and collection according to supplied energy, with corresponding price of heating
energy shall lead to its more rational consumption in final consumption. Development of energy services
market, public-private partnership (ESCO) and other mechanisms of financial support for energy efficiency
measures gain complete meaning only in such circumstances.
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Basic goals of energy sector development of the Republic of Serbia are energy security, establishment
of energy market and functioning of the sector in accordance with the principles of sustainable develop-
ment, and legal and institutional framework, as well as possible directions of their development in the light
of activity of Energy Community and process of accession to European Union should enable achievement
of those goals.

Development of legal norms in energy sector in the Republic of Serbia, according to internationally
assumed obligations, should be directed towards the harmonization with regulations of European Union
and implementation of goals and regulations of European Union in practice. Some harmonization and pos-
sible exceptions in the stated process shall be necessary due to following other internationally assumed
obligations. This process includes the whole system of legal norms in the field of energy, starting from acts
of regulation and regulation of energy market, regulations regarding interactively connected fields of envi-
ronment, traffic, use of public good. Horizontal and vertical harmonization of all regulations of legal system
is condition for achieving goals stipulated by energy policy and energy sector development strategy, given
in provisions of normative acts. Although very similar in their basic principles of functioning, energy sec-
tors have a great deal of characteristics which require separate regulations. They more clearly determine
specific legal relations of certain field of energy sector and at the same time enable flexibility of specific
regulations, in order to direct development of the subject being regulated.

Development of legal and institutional framework of energy sector shall contribute directing energy
sector into direction of raising energy efficiency, use of renewable energy sources and establishment of
unique national energy market integrated into energy market of Energy Community, which shall in the
future enable further integration into energy market of European Union. Besides that, it must be taken
into account that research and development in the field of energy are not based on isolated technologies,
but are incorporated in time and content into processes of development of other sectors with the aim of
sustainable society development.

Decisions on energy facilities and technologies related to energy thus should be adopted with full
awareness of advantages/disadvantages which they bring: instability/stability, high risk/low risk, economi-
cally sustainable/supported by the state, as well as the participation of the public in all segments of deci-
sion making on their application. Decision making in the field of energy sector on construction of cer-
tain facilities is particularly complex process, having in mind the fact that it can have consequences which
would affect social and economic and ecologic systems for several decades.

6.1. Impact of Internationally Assumed Obligations

Strategic direction of development of energy sector in the Republic of Serbia, beside domestic strategic
acts, is also determined by internationally assumed obligations.

Particularly important is membership in Energy Community and accession to European Union. Energy
Community Treaty is the first contract between the Republic of Serbia and European Union, by which the
Republic of Serbia assumed obligation of implementation of European Union regulations (table VI-I). This
Treaty became effective in 2006.

Energy market of Energy Community includes electricity and natural gas market. At the end 0f2008, this
market was extended to oil and petroleum products market, and this possibility was also left for liquefied
natural gas, hydrogen and other forms of energy transmitted by the networks.

Significance of Energy Community Treaty is confirmed by ratification of Stabilization and Association
Agreement in 2008. In this Agreement the necessity of cooperation of the Republic of Serbia and European
Union for the development of Community acquis and integration of the Republic of Serbia into energy
market of the European Union is emphasized.
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It is necessary to point out that this Strategy is harmonized with common strategic energy framework
being developed at the level of Energy Community. Similar process is achieved within Regional Coopera-
tion Council Secretariat, which beside the field of energy includes other fields of economy.

At the global level, negotiations on mechanism for implementation of United Nations Framework Con-
vention on Climate Change (UNFCCC) for period after 2012are ongoing. Negotiating process should lead
to adoption of new international and legal document, which shall succeed Kyoto protocol. The Republic of
Serbia is a member of the Convention and signed Kyoto protocol and participation in negotiating process
shall enable it to accept and apply agreements which shall be the result of these negotiations. It can be
expected that new agreements or protocols shall affect EU regulations on climate change and reduction
of emissions, which shall significantly affect the change of structure of energy cycle and its infrastructure.

In the field of use of hydro capacities for the generation of electricity and provision of use of transmis-
sion electric power capacities, at the end of 2012, Agreement between Government of the Republic of
Serbia and Government of the Republic of Italy from 2011 on cooperation in the energy sector which ar-
ranges the cooperation between these two countries was ratified.

However, beside the regulations adopted by European Union, there are also regulations with the wider
international character, which are also considered integral part of European legal framework. In other
words, it is expected that the Republic of Serbia as candidate country for membership in European Un-
ion considers and applies these international standards as well, to introduce them into its internal legal
system and provide their application. This especially refers to certain regulations and conventions of the
United Nations or European organizations which have wider membership than the direct membership of
European Union. This includes the Energy Charter Treaty, then Organization for Economic Co-operation
and Development, International Energy Agency, the World Trade Organization and other similar organi-
zations. Complete application of provisions of World Trade Organization impends in further process of
accession to European Union and the World Trade Organization itself. Special attention should be paid
to standards and conventions which appeared during years of work of United Nation Economic Commis-
sion for Europe. These standards and conventions are mostly accepted by all member states of European
Union and are incorporated into its regulations. Beside implementation of European Union regulations,
what awaits the Republic of Serbia is adoption and application of these international standards, contracts
and conventions.

Table 6.1: EU regulations for which obligation of implementation is assumed,
in accordance with Energy Community Treaty®

- Directive 2005/89/EC concerning measures to safeguard security
of electricity supply and infrastructure investment

« Directive 2004/67/EC concerning measures to safeguard security

Energy
- of natural gas suppl
security e ges SEpRY. : -

+ Directive 2009/119/EC imposing an obligation on Member States
to maintain minimum stocks of crude oil and/or petroleum
products

- Directive 2009/72/EC concerning common rules for the internal
market in electricity Regulation 714/2009 on conditions for access to

E the network for cross-border exchanges in electricity
nell'(g); - Directive 2009/73/EC concerning common rules for the internal
marke market in natural gas

+ Regulation 715/2009 on conditions for access to the natural gas
transmission networks

9 In Table not included all regulations
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a) Energy Efficiency

- Directive 2006/32/E3 on energy end-use efficiency and energy
services

+ Directive 2010/30/EU on the indication by labeling and standard
product information of the consumption of energy and other
resources by energy-related products

- Directive 2010/31/EU on energy performance of buildings
b) Renewable Energy Sources

- Directive 2009/28/EC on the promotion of the use of energy from

Sustainable renewable sources
energy sector c) Environmental Protection

- Directive 85/337/EEC on the assessment of the effects of certain public
and private projects on the environment

- Directive 2001/80/EC on the limitation of emissions of certain pollutants
into the air from large combustion plants (LCP Directive)

- Directive 2010/75/EU on industrial emissions (integrated pollution
prevention and control) for new projects is mandatory;

«  Directive 1999/32/EC relating to a reduction in the sulphur content of
certain liquid fuels

+  Directive 79/409/EEC on conservation of wild birds.

6.2. Development of Institutional Framework

Ministry competent for energy sector is responsible for creation and implementation of energy policy
and development of legal framework within energy sector law of the Republic of Serbia. It is competent
and responsible for implementation of legal norms of European Union in the energy sector into legal sys-
tem of the Republic of Serbia. This shall ensure that it shall be sufficiently enabled to follow the application
of certain legal norms in practice and to analyze effects of their application. Permanent increase of the ca-
pacity of this ministry, in the manner that it meets the needs and supports development of energy sector
is of the highest importance.

For optimal development of energy sector in accordance with requirements of modern society, it is
necessary to improve significantly educational, professional and scientific and research potential of the
country. Forming of Energy Institute of Serbia as the specialized organization for continuous analysis of
condition and planning of development of the whole energy system and certain energy sectors, would en-
able concentration of science and research and professional potential in the country and represent support
to state authorities, local self-governments, companies and other legal entities in solving the problems
related to energy sector and its strategic development.

Coordination of Ministry competent for energy sector and Ministry competent for science and educa-
tion shall affect education system in the country and development of strategic scientific programs and pro-
jects, which would follow and be support to foreseen development of energy sector, energy technologies
and related legal and economic fields.

Energy Agency was, in accordance with implementation of provisions of EU Second Energy Package,
established as an independent regulatory body with competence in the field of electricity, natural gas, oil
and petroleum products and heating energy generated in power plants with combined generation. This
agency has competences which are harmonized with provisions of EU regulations. The position of Energy
Agency requires its continuous staff recruitment for the purpose of performance of independent regula-
tion of energy sector activities of general interest in the conditions of open energy market, in accordance
with adopted strategic and legislative framework i.e. provisions of EU Third Package regulations in the
energy sector which shall be implemented into domestic regulations.

Systematic work on raising the institutional capacity of the local governments is necessary because of
their competence in the field of thermal energy, energy efficiency and use of renewable energy sources,
but also due to the fact that these institutions operate directly with the citizens, and therefore their role in
motivation and promotion, in particular in the field of the rational use of energy, is very important.
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For the overall insight of the Government into energy reality of the country and the condition of energy
entities and energy customers, energy statistic system shall be improved. It is necessary, in coordination
between Ministry competent for energy sector, Statistical Office of the Republic of Serbia, energy entities
and energy customers in the Republic of Serbia, to establish unique system of gathering, processing and
verification of data on energy production and consumption (per sub-fields of energy) in accordance with
EUROSTAT/IEA system of determination and presentation of national energy data and indicators.

Beside stated institutions, professional associations, chambers of commerce, institutions and bodies
competent for standardization, as well as other institutions which have the role in creating legal and other
relations in the field of energy and in raising level of professional knowledge in this sector are also im-
portant for development of energy sector in the Republic of Serbia. Legal framework of energy sector
development should provide that, if legal, economic and social relations require that, other institutions
are also organized which shall enable development, functioning and opening of energy market, as well as
the whole field of energy sector in technical, legal and economic, educational, scientific and social sense.
Transparency and availability of information, as well as public registers kept by certain institutions should
be provided for third parties.

6.3. Legal and Market Framework of Subfield (Law) of Energy Sector

In the field of energy, the harmonization with the provisions of the Third Energy Package' has been
performed by adopting the Energy Law of December 29th 2014.

The Third Energy Package brings major changes in the sense of reforms and its implementation over the
period to come implies solving of numerous previous issues, i. e. changing of a large number of regulations
in the Republic of Serbia, which is a precondition for the provisions of the Energy Law to be implemented.

This particularly pertains to the provisions of the Law prescribing the obligation to unbundle the system
operators.

In the field of electric energy, one of the conditions pertaining to the unbundling of transmission sys-
tem operators has been met through the establishing of the PE EMS; however, for full implementation, it
is necessary to separate the ownership rights from the management rights. In order to meet this require-
ment, it is necessary to ensure that two separate public bodies have competence over the transmission
activities on the one hand and over the production and supply with electric energy on the other hand, as
well as that the control over such bodies must not be performed by the same public authority.

In the field of natural gas, so far the obligations pertaining to the unbundling of the transport system
operator have not been implemented and in the period to come it is necessary to implement one of the
unbundling models prescribed by the Energy Law. In addition to the model of system operator with a un-
bundled owner, in accordance with the Directive 2009/73, the Law also stipulates a model of independent
system operator and independent transport operator, but only in the event where the transport system
has on October 6th 2011 belonged to a vertically integrated company. Furthermore, in accordance with
the Law, it is necessary to ensure that two separate public bodies have to be ensured to be competent over
the transport activities on the one hand and over the production and supply with natural gas on the other
hand, as well as that control over such bodies must not be performed by the same public authority.

The implementation of the prescribed provisions pertaining to the unbundling of the system operators
is a precondition for the procedure of certification of the operators of the transmission, i.e. transport sys-
tem, which is implemented by the Energy Agency of the Republic of Serbia.

10 The Directive 2009/72/EC of the European Parliament and of the Council of July 13th 2009 concerning common rules
for the internal market in electricity and repealing Directive 2003/54/EC, the Directive 2009/73/EC of the European Parliament and
of the Council of July 13th 2009 concerning common rules for the internal market in natural gas and repealing Directive 2003/55/
EC, the Regulation (EC) No 714/2009 of the European Parliament and of the Council of 13 July 2009 on conditions for access to the
network for cross-border exchanges in electricity and repealing Regulation (EC) No 1228/2003, the Regulation (EC) No 715/2009 of
the European Parliament and of the Council of 13 July 2009 on conditions for access to the natural gas transmission networks and
repealing Regulation (EC) No 1775/2005, the Regulation (EC) No 713/2009 of the European Parliament and of the Council of 13 July
2009 establishing an Agency for the Cooperation of Energy Regulators.
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Failure to meet the above specified obligations pertaining to unbundling may bring into question the
performance of the activities of the operator of the transmission, i.e. transfer system, i.e. the inability to cer-
tify such operators, where apart from the Energy Agency, the competent body also participates in such a
certification in accordance with the obligations resulting from the confirmed international treaties - a body
determined by virtue of the Treaty establishing the Energy Community concluded between the European
Community and the Republic of Albania, Republic of Bulgaria, Bosnia and Herzegovina, Republic of Croa-
tia, Former Yugoslavian Republic of Macedonia, Republic of Montenegro, Romania, Republic of Serbia and
the United Nations Interim Administration Mission in Kosovo in accordance with the UN Security Council
Resolution 1244 (“Official Gazette of RS"no. 62/06) and the decision of the Ministerial council of the Energy
Community until the accession of the Republic of Serbia to the EU;

The implementation of the above said requirements requires change of regulations which regulate the
work of the Government, ministries, the work and business operations of public enterprises, as well as
changes of other regulations required for the implementation of the adopted requirements.

In the field of oil and oil derivatives, the Law on Commodity Reserves (“Official Gazette of RS"no. 104/13)
implemented the Directive 2009/119/EC "' of the European Union pertaining to the establishing of the
system of minimal stocks of crude oil and petroleum products into the national legislations. In accordance
with the obligation under the Energy Community Treaty, the compulsory reserves of oil and/or oil deriva-
tives have to be made by January 1st 2023.

Special regulations shall regulate the need for the existence of operative stock on the market. The oil
and oil derivatives market is open. The regulations determining the quality of liquid fuel originating from
oil are harmonized with the EU regulations in terms of defining the quality of petroleum and diesel. Dur-
ing the following period, the quality of other liquid fuels originating from oil shall be harmonized with the
quality regulations prescribed by the European Union.

The Energy Law has created a base for the introduction of the quality control system for the oil deriva-
tives in accordance with the corresponding standard.

In the field of oil and oil derivatives, a system for the marking of the oil derivatives has been introduced
which enabled the monitoring of the legality of the goods on the market in the Republic of Serbia and has
resulted in the decrease of grey market.

The status of biofuel shall be regulated in more detail by virtue of by-laws of the Energy law in order to
make the production and consumption of biofuel more attractive with the aim to achieve the goals of the
energy policy.

When it comes to thermal energy, the market is locally organized. Having in mind that these are energy
activities of public interest, the performance of these activities is regulated by the Energy Law, as well as
the Law on Communal Utility Activities (“Official Gazette of RS"no. 88/11), having in mind that the activities
pertaining to production, distribution and supply with thermal energy also include the communal util-
ity services (the forms of energy entities performing the specified energy activities, and alike). In such a
way, certain provisions of the Law on utility activities shall continue to be significant for thermal energy.
However, the greater significance is given to the Energy Law, and thus the harmonization of these two
laws (unbundling of the energy activity - production of thermal energy from other public utility activities
and unbundling of the supply from the distribution of thermal energy) and determining of separate prices
for production, distribution and supply with thermal energy represents a precondition for establishing of
competitive environment on the local thermal energy market. The Law on Consumer Protection (“Official
Gazette of RS" no. 62/14) contains several provisions about the so-called services of common economic
interest which include energy supply and supply with the sources of energy, including the heating energy.
However, for the purpose of this Strategy, the Energy Law is of particular importance and that is why we do
not deal with the contents and the analysis of the provisions of other laws.

When it comes to the production of energy from renewable sources in the Republic of Serbia, the incen-
tive measures have been introduced, together with the incentive repurchase price for electric energy.

The Energy Law has established a system of mandatory repurchase of electric energy from the privi-
leged producers and has clearly defined a set of incentives for privileged producers, with the possibility of
additionally increasing the number of incentives by virtue of by-laws. When it comes to thermal energy,
the Energy Law, in accordance with the constitutional and legal powers of the units of local self-govern-
ment, has permitted to the local self-governments to regulate incentives for the production of thermal
energy from renewable sources.

The Energy Law stipulates mechanisms of cooperation with other countries in the field of renewable

1 The Directive of the Council 2009/119/EC of 14 September 2009 imposing an obligation on Member States to maintain
minimum stocks of crude oil and/or petroleum products
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sources of energy which additionally increases the legal capacity for the increase of the use of such sources.
By the regulation of the legal framework in the field of renewable sources of energy and by the introduc-
tion of incentive mechanisms, Serbia shall meet the obligations determined within the Energy Community,
whereby it will significantly affect the structure of the energy market in terms of increase of use of renew-
able sources.

The Law on Efficient Use of Energy provides a legal foundation for the creation of the policy for efficient
use of energy, introduction of the energy management and energy inspection system, the work of the
ESCO companies, labelling of the level of energy efficiency and the requirements in terms of product en-
ergy efficiency which affect the energy consumption, setting of minimal requirements of energy efficiency
in production, transmission and distribution of electric and heating energy and transport and distribution
of natural gas, as well as for the financing and introducing of incentives and other measures in this field.

Along with the Law on Planning and Construction and its by-laws which regulate the energy efficiency
in the field of construction of buildings, the Law on Efficient Use of Energy has laid down the foundations
for establishing of mechanisms for the implementation of the obligations pertaining to the increase of en-
ergy efficiency in the total energy cycle, as well as of mechanisms for monitoring of such an increase, and
has also ensured the implementation of the requirements of the Energy Community in the field of energy
efficiency’. The regulatory framework shall be completed with the adoption of the by-laws accompany-
ing the Law on Efficient Use of Energy. During the period to come, it shall be necessary for the Law to the
improved further and harmonized with the new EU regulations in the field of energy efficiency, such as
Directive 2012/27/EU on energy efficiency, but also with other acts adopted at a later date.

6.4. Social and Economic Aspects of the Foreseen Development

Energy sector is the field of industry which is very important for total economic, social and ecological
development of the country and as such has special relation with the society. Key basis of this Strategy is
that energy development must before purpose of economic growth. Energy sector development should
contribute to faster growth of the existing industries and activities and to enable development of new pro-
duction and service activities. Significant investment assumed by the proposed development shall serve
as accelerator of economic growth of the whole country, and new technologies and modern business or-
ganization that those investments carry with them shall enable significantly more efficient economy and
quality economic growth which in the long-term provides conditions for higher employment, increase of
standard and better conditions for living.

The concept of Strategy is such that its realization is not possible if the price of energy and energy
products, primarily electricity, remains the instrument of “non-energy” policy. Namely, depreciation of real
prices of any form of final energy, under the influence of the state, at the republic or local level, with the
motive to keep economic stability and social sustainability in the conditions of general growth of prices
and fall of standard, is unacceptable measure of energy policy. It is contrary to the principles of market
economy and is highly demotivating for rationalization of costs in energy production, transmission and
distribution, regular collection of supplied energy as well as restructuring of public sector, i.e. the concept
of sustainable energy sector.

New paradigm of social and economic development shall have to take into consideration energy set on
market basis. First of all this refers to the budget of the Republic of Serbia and public enterprises should
gradually be liberated from the cost of maintaining low energy prices, which as the final result has the
increase of budget deficit. If we add to this that the foreseen investments should significantly improve
energy efficiency in energy production, transmission and consumption it is clear that all this should lead to
significant reduction of material and energy intensity of the economy of the Republic of Serbia.

12 The Law is harmonized with: the Directive 2010/30/2010 on the indication by labelling and standard product information
of the consumption of energy and other resources by energy-related products; the Directive 2006/32/EC on Energy end-use
efficiency and energy services and a part of the Directive 2010/31/EU on energy performance of buildings pertaining to the
overview of the heating and air-conditioning systems, whereas the Law on Planning and Construction and the relevant by-laws
are harmonized with other parts of the Directive.
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Big infrastructure projects which shall be realized in electric power system, energy mining, construction
of gas line infrastructure and oil sector shall require use of state-of-art technical and technological achieve-
ments. This could be basis for creation of modern domestic supporting industry for the purpose of efficient
transfer of the modern global knowledge and experience first in construction and later in maintenance of
new facilities and equipment. Also, it should be insisted upon development of commercial scientific and
research sector in order to create sustainable sector capable of transfer of innovations and knowledge to
other sectors of economy and society through these large projects. Having in mind the foreseen impor-
tance of RES sector, applied research and economy development should be directed towards production
of equipment and facilities for its use, especially biomass and hydro energy. Relatively smaller capacities of
these production units are ideal for development of small and medium companies.

Insisting upon measures of energy efficiency in final energy consumption has multiple effect. It directly
affects energy, and therefore also economically more efficient functioning of industry and traffic sectors,
and in the sector of building construction beside impulse to civil engineering and industry of refractory it
additionally opens completely new energy services market.

The Strategy also promotes the use of different, locally available energy potentials. Ecologically sustain-
able coal use and/or RES for insufficiently developed areas, especially South and East, as well as the parts of
West Serbia, represents the opportunity for their faster development.

It has already been emphasized that energy sector development in the Republic of Serbia has high
social dimension and that therefore the changes in energy sector must be socially acceptable and sustain-
able. For sustainability of foreseen changes in energy sector it is necessary to establish adequate social
dialogue, as well as the principle of harmonizing social and economic relations within energy companies,
at the level of society between employer, unions and state, but also at the level of solidarity with electricity
vulnerable customers. For sensitive and vulnerable groups of customers the state provided adequate treat-
ment and introduced measures which improve the position of vulnerable customers.

It is the fact that large structural changes which are inevitable in energy sector can especially affect em-
ployees with lower degree of education, as well the sensitive groups and certain geographic areas. In order
to mitigate those consequences measures for improvement of flexibility of workforce at labour market
shall be applied, as well as additional training, retraining, to reduce negative social outputs of the applica-
tion of structural changes in energy sector.

6.5. Energy Sector and Similar Fields - Horizontal Harmonization Necessity

Environmental right has strong influence on energy sector. Special field of regulations in European Un-
ion are regulations about reduction of climate change effects. With the aim of preventive prevention of
negative effects of energy sector on the environment, and establishing obligation offeror pollution and
removal of harmful consequences, legal norms and principles on environmental protection necessity be-
came integral part of the law of energy sector. Directive 2001/80/EC on the limitation of emissions into
therefrom large combustion plants' has strong impact on the development of energy sector of the Repub-
lic of Serbia, because it refers to fulfilling the obligation regarding reduction of the emission of S02, NOx
and particulate matters from thermal power plants and other industrial plants to the prescribed signifi-
cantly lower levels. This directive and Directives (2008/1/EC and 2010/75/EU"), which shall replace it in the
future, shall largely affect the possibility of use of technologies in the existing production energy facilities.
When it comes to new facilities, new standards of emissions reduction shall be applied at the stage of facil-
ity planning, but in certain cases of the existing facilities, it can lead to their decommissioning. Reduction
of the content of Sulphur in liquid fuels of oil origin will be achieved from the middle of 2013. Because of all
of this the cooperation between all public authorities responsible for the energy sector is very important
as well as in the field of the environment, buildings and transport.

13 Of the European Parliament and of the Council of23 October 2001 on the limitation of emissions of certain pollutants
into the air from large combustion plants (LCPD).
14 Directive 2008/1/EC of the European Parliament and of the Council of 15 January 2008 concerning integrated pollution

prevention and control (IPPC directive) and Directive 2010/75/EU of the European Parliament and of the Council of 24 November
2010 on industrial emissions (integrated pollution prevention and control)
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Even though Aarhus Convention was ratified, it was not fully implemented into legal system, because
provisions on public participation in first phases of decision-making on certain projects have not been
adopted, and the existing ones are not always being implemented adequately. Public participation in
decision-making on certain projects is particularly important in early phases of the project, when all op-
tions are opened, and prior to final decisions are made. It is important so as the public could participate
in decision-making on allocation of “public good”. In this segment, the field of spatial and urban planning
may determine decisions in energy sector, so it is necessary to achieve adequate public participation in the
earliest phases of documents.

Principle of competition in European Union, as the basic principle of functioning of unique market is
achieved through two different aspects of competition: 1) competition between the existing participants
at the market, which is provided with the rules regarding mutual relations of those participants and rules
which extend and deepen the market, i.e. guarantee the possibility of participation at the markets of all
member states (by using cross-border capacities of electricity and gas network, as well as in other ways)
and 2) possibility of entering the market, achieved by the obligation of the states to make such a system of
license issuance (for the construction of new facilities and achievement of required rights) which enables
equal and simple entrance into the industry to the new participants. Regarding creation of competitive
energy market, provisions on prohibition of misuse of monopoly and dominant position are particularly
important, as well as the provisions of state (but also non-state) assistance.

State assistance in the Republic of Serbia is particularly sensitive institutional and legal issue, since many
energy entities are public enterprises. It is necessary to ensure that public enterprises follow the competi-
tion right, because only in that manner and with following the principle of transparency, energy market
can function, economically and technologically efficient, respecting the rights of customers as well.

The right of use of “public good” is not regulated in detail in our country especially regarding connec-
tion between the term of environment and operationalization of the issue of use and protection of “public
good” This particularly refers to “right to healthy environment” and “righto competitive market” as “public
good”, but also to the use of natural resources. Issues of defining “public good” in the Republic of Serbia
are not completely clearly materially defined. Provisions of certain regulations even give different content
to terms from the category of “public goods” so that clear definition of terms “public good” and private
ownership are necessary for development of energy sector, as well as precise manner of definition fuse of
“public good"”.

Energy sector development, through allocation of costs and benefits, is opposite to poverty rate. Legal
framework for energy sector and institutional conditions established by it should be organized in such a
manner that they lead to reduction of poverty, through higher employment level, increase of standard of
living and more complete use of “public goods”.

Sustainable development in energy sector is globally oriented towards the policy of fight against cli-
mate changes, but is actually directed towards the balance between goals of economic development,
achieving right to energy, as part of human rights, and rights to healthy environment

70



7. ENERGY SECTOR DEVELOPMENT IN THE
REPUBLIC OF SERBIA AFTER 2030






7. ENERGY SECTOR DEVELOPMENT IN
THE REPUBLIC OF SERBIA AFTER 2030

European Commission in the end of 2011 issued Communication “Energy Roadmap 2050" By this docu-
ment of the program character, Commission proposed transformation of energy sector with reduction of
greenhouse gas emissions until 2050 to 80 to 95% below level of emission in 1990. Challenges on the road
to achieving that goal are considered in the document, regarding primarily provision of security of energy
supply and sustaining competitiveness of European economy.

Adopted strategic priorities, and based on them proposed goals of development of certain energy sec-
tors with corresponding development of legislative and institutional framework, represent good basis for
accession of the Republic of Serbia to this European road.

Foreseen level of increasing energy efficiency final energy consumption should on one hand lead to
very significant reduction of energy consumption per unit of gross domestic product, and on the oth-
er hand, to direct whole economy and society into sustainable development direction in a manner that
growth of economic activity is not directly related to intensity of energy consumption.

Foreseen development of use of renewable energy sources according to considered scenarios until 2030
should in a way widely introduce technologies of their use into Serbian energy sector, but in the Serbian
society as a whole as well. Because as the use of renewable energy sources in electric power system (ex-
cept hydro power plants) is at the beginning, so in the sector of final energy consumption the use of these
energy sources (except for the traditional manner of use of wood for heating) is at the moment negligible.

It is very important to create critical mass of required employees, design and construction companies
which shall be able to follow and promote increase of use of RES even in the period up to middle of the
century in the following mid-term period in the Republic of Serbia.

For the reduction of greenhouse gas emissions at the level of announcement “Energy Roadmap 2050’
according to currently commercially available technologies beside more intense level of application of
energy efficiency measures and introduction of RES, it would be necessary to introduce nuclear plants into
energy sector of the Republic of Serbia as well. However, period up to middle of this century is long and we
can expect even more significant break of technologies which are now at the level of experimental plants
or even just theoretical elaboration (production and use of hydrogen, fuel cells, nuclear fusion etc.). Devel-
opment of the technologies of use of “clean coal” including storage of C02 could be very important for the
Republic of Serbia, having in mind the available stocks of lignite.

According to the verified stocks of oil and natural gas in base year, and if there are no significant find-
ings, it can be expected that exploitation of these energy products in the country shall be almost complete-
ly or completely finished by 2030. The most significant domestic power product at that moment remains
coal with stocks which according to projected level of consumption should be enough for exploitation
even after 2050. From the other it can be counted upon available oil shale and RES. European Commission
proposed phase and long-term realization of energy production from “clean coal” in highly efficient ther-
mal power plants with technologies for C02 capture and storage. Use of “clean coal” should be realized in
three phases. In the first phase, which is practically already reached in developed EU countries, revitaliza-
tion of existing and construction of new thermal power plants with higher efficiency is performed, reduced
emission of C02, S02, NOx and particulate matter. In the second phase thermal power plants with 50%
efficiency level are being designed and constructed, and finally, in the third phase after 2030 technologies
of separation and disposal of C02 are being used in industry. This would be scenario which could be used
for development of domestic energy sector. In this way, with continuous modernization of thermal power
plants, much higher efficiency of their operation and separating and disposal of C02, coal could play im-
portant role in providing security of energy supply in the Republic of Serbia even after 2050.
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8. THE FINAL PART

On the day of publication of this strategy, the Decision on establishing Energy Sector Development
Strategy of the Repubilic of Serbia until 2015( «RS Official Gazette «, No. 44/05 ) shall cease to apply.

This strategy will be published in the «Official Gazette of the Republic of Serbia «.
RS No. 52

In Belgrade, 4 December 2015

NATIONAL ASSEMBLY OF THE REPUBLIC OF SERBIA

THE PRESIDENT

Maja Gojkovic
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List of used abbreviations

GDP - gross domestic product

GHG - greenhouse gas

EUROSTAT - European Statistical Office
EPS - Electric Power Industry of Serbia
ESCO - Energy Service Companies

EU - European Union

IEA- International Energy Agency

PE - public enterprize

kg oe - kilograms of oil equivalent

NPP - nuclear power plant

OECD - Organisation for Economic Co-operation and Development
RES - renewable energy sources

toe - tonne of oil equivalent

TENT - thermal power plant “Nikola Tesla”
tee - tonne of coal equivalent

TPP - thermal power plant

CHP - combined heat and power

UN - United Nations

UNFCCC - United Nations Framework Convention on Climate Change HPP -
hydro power plant

CCS technology - coal capture and storage technology CHP -
combined heat and power
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Annex - Cumulative Energy Balances and Energy Indicators

Table A-13. Import dependency

Scenario with energy efficiency

Year Reference scenario measures application
2010. 336 336
2015. 32,8 30.2
2020. 33,7 20,0
2025. 36,2 31,5
2030. 374 o

Table A-14. Primary energy consumption per unit of GDP (toe/1000€20i0)

Scenario with energy efficiency

Year Reference scenario measures application
2010. 0,443 0,443
2015. 0gs2 0428
2020. 0,400 Ut
2025. 0,363 0,347
2030. 0,336 0318

Table A-15. Final energy consumption per unit of GDP (toe/1000€20i0)

Scenario with energy efficiency

Year Reference scenario measures application
2010. 0,291 0,291
2015. 0,280 0,268
2020. 0,261 0,238
2025. 0,239 0,216
2030. 0,221 0,197

Table A-16. Primary energy consumption per capita (toe/capita)

Scenario with energy efficiency

Year Reference scenario measures application
2010. 2,14 2,14
2015. 2,20 2,18
2020. 2,35 e
2025. 2,52 241
2030. 2,77 2,63
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Table A-17. Emission of C02 connected to energy sector (million tones of C02ek)
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