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Сажетак: Србија на путу спровођења еуроинтеграцијског процеса треба да стави акценат и на
максимално коришћење енергетских потенцијала из угла обновљивих извора. Да би се то остварило
неопходно је постављање адекватне енергетске политике усклађене са захтевима ЕУ. Дакле, 
прилагођавањем енергетског тржишта стандардима ЕУ омогућиће се ефикасна интеграција енергетских
тржишта земаља чланица ЕУ уз максимизацију енергетске интеграције са граничним земљама, између
осталог са Мађарском. Увидом у план развоја и коришћења енергетског потенцијала Републике
Мађарске, као чланице ЕУ, могу се идентификовати будуће смернице енергетског развоја Р. Србије. 
Пројекција будућег енергетског развоја Србије директно зависи од тренутно расположивих енергетских
потенцијала и могућности њиховог ефикасног и ефективног коришћења у блиској будућности. У раду је
сумирана тренутна ситуација обновљивих извора енергије Србије и Мађарске, уз идентификовање
оствареног енергетског потенцијала из биомасе, степена коришћења енергетског хидропотенцијала, 
геотермалне енергије, енергије ветра и сунчевог зрачења. Са друге стране, обрађене су и пројекције
жељеног енергетског потенцијала из обновљивих извора Србије и Мађарске до 2020. године. 
Кључне речи: енергетски потенцијал, обновљиви извори, биомаса, хидроенергија, геотермална енергија, 
енергија ветра, сунчева енергија.  

 
Abstract: In the course of implementing its European integration processes, Serbia should focus on the 
maximum use of the potential coming from renewable energy sources. In order to achieve this, Serbia must 
develop adequate energy policies in line with the EU requirements. Therefore, adjusting energy markets to the 
EU standards will enable efficient integration of the EU energy markets and parallel maximization of energy 
integration with the border countries, including Hungary. An insight into the plan of development and exploitation 
of energy potential of the Republic of Hungary, which stands as the member of the EU, will enable identification 
of the future guidelines for the energy development of the Republic of Serbia. Projection of future energy 
development of Serbia relies directly on the currently available energy potentials and the possibility of their 
efficient and effective exploitation in the near future. The paper summarizes the current state of renewable 
energy sources in Serbia and Hungary and identifies the level of energy potential generated from biomass, the 
level of exploitation of hydropower potential, geothermal energy, wind energy and solar energy. At the same 
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time, the paper deals with the desired projection of the potential coming from renewable energy sources of 
Serbia and Hungary by 2020. 
Keywords: energy potential, renewable sources, biomass, hydropower, geothermal energy, wind energy, solar
energy. 

Introduction 

In contemporary business conditions, energetics has become one of the most important 
branches of the economy that exerts a multiple impact on economic performance as 
well as the entire technological basis of the society, standing for the foundation of an 
overall development of each country. Therefore, efficient exploitation of energy 
sources has a direct impact on the achievement of international competitiveness of a 
national economy. 

The need for efficient energy exploitation in the future is under the influence of 
a trend of increase in primary energy consumption that will, judging by the estimates of 
the International Energy Agency, be higher by 40%. Therefore, strategic planning and 
in-depth analysis of the possibilities of generating energy from renewable energy 
sources is necessary, with the purpose of maximizing exploitation of their potentials. 
Identification of future opportunities within the energy sector is carried out by 
analyzing the current situation in the energy market and the projection of future 
movement of crucial factors. 

In the process of analyzing the energy potential of a country one must take into 
account the impact of the process of globalization on energy opportunities through the 
integration of energy markets. Integration of energy markets leads towards maximum 
exploitation of available energy potential of different countries based on the principle 
of synergic effect.   

Being the part of the Balkan Peninsula, Serbia should establish efficient energy 
integration with other border countries, including Hungary. Efficient integration of 
energy markets requires efficient coordination of energy potentials of each country 
through adequate energy policies and strategic frameworks for their implementation. In 
that regard, comparative analysis of energy policies and future development directions 
of Serbia and Hungary has been carried out, with the purpose of identifying the 
possibilities of continuous energy supply between them as a way towards improving 
the energy sector of the Republic of Serbia. 

1. Methodology  

The paper is based on the comparative analysis of energy potentials of the Republic of 
Hungary as a member of the EU on one side and the Republic of Serbia on the other. 
Insight into the plan of development and exploitation of energy potential of the 
Republic of Hungary as a member of the EU enables identification of the guidelines for 
the energy development of the Republic of Serbia in its European integration process. 
However, consideration of the energy development of the Republic of Serbia stands for 
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a complex issue that should be treated with special care and a large dose of reality and 
criticism. 

With the purpose of identifying the characteristics of Hungarian and Serbian 
energy markets from the standpoint of exploitation of energy potentials, the analytical 
description method is used. 

In the process of analyzing the energy potential, the focus is placed on the 
available data on renewable energy sources for two reasons. The first reason is 
reflected in the fact that the Balkan countries have a high potential for generating 
energy from renewable energy sources. The second reason is based on the fact that 
these potentials have not been studied and exploited enough in Serbia. What is more, 
the present situation for their utilization is not so good. Therefore, it can be stated that 
very low level of investment has been made and low priority has been given to the 
increase of the energy efficiency in Serbia. 

2. Analysis of the potential coming from renewable energy 
sources of the Republic of Serbia and the Republic of 
Hungary 

All members of the European Union have accepted the modern trend of promoting 
electricity generation from renewable energy sources. This trend has resulted from the 
lack of conventional energy sources and its consequences, as well as from the fact that 
renewable energy sources cannot be exhausted over time, which enables sustainability 
of the energy system in conditions of energy crisis. Good potential of renewable energy 
sources affects economic growth and the achievement of competitive advantage. 

However, on the territory of the Republic of Serbia renewable energy sources 
are characterized by specificity and poor development of their market position, which 
requires considerable efforts and introduction of a number of state policies. Therefore, 
the state should stimulate programs of efficient exploitation of renewable sources 
including wind farms, small hydroelectric power plants, photovoltaic sources, natural 
gas, energy from waste, biomass energy (Шљивац, Шимић, 2009). 

Efficient exploitation of renewable energy sources requires implementation of 
adequate legal framework.Directive 2009/28/EC established a common framework for 
the use, production and promotion of energy from renewable sources. Subsequently, 
each European Union Member State was required to prepare a national Renewable 
Energy Action Plan (REAP) which specifies the share of energy from renewable 
sources to be consumed in transport, as well as in the production of electricity and 
heating, in 2020 (Garay, Kozak, Nyars & Radosczne Kocsis, 2012). 

Comparative analysis of the potentials coming from Serbian and Hungarian re-
newable energy sources requires the comparison of the results achieved in that field in 
2010 as well as the analysis of planned achievements and projections set for 2020. 
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Data obtained from the International Energy Agency present the situation on the 
energy market in the observed countries in 2010. With respect to the observed coun-
tries, Hungary had higher energy production in 2010 equaling 11.05 Mtoe, whereas 
Serbian energy production equaled 10.6 Mtoe. Carbon dioxide emissions equaled 48.95 
Mt in Hungary and 46.05 Mt in Serbia in 2010 (International Energy Agency, 2012). 

It is necessary to place emphasis on the renewable energy sources and analyze 
their share in the total energy production, as well as the percentage structure of renew-
able sources by type (Table 1). 

Table 1.  The share of renewable energy sources and their structure 
Country Renewable 

sources 
(Mtoe) 

Hydropower 
(%) 

Geothermal, solar 
and wind energy 

(%) 

Biofuel and 
waste 
(%) 

Hungary 2 0,8 7,7 91,5 
Serbia 2,1 49,8 0,3 49,9 

Source: International Energy Agency (2012) 

According to the table, production of biofuel, exploitation of waste and the 
production of biomass is the most common on the Hungarian market, whereas the 
potential of hydropower is least exploited. Serbian exploitation of the potential of 
hydropower, biofuel and waste is at the same level, whereas the least significance in 
the production of renewable energy sources is given to solar, geothermal and wind 
energy. 

Apart from analyzing the current situation on the market of renewable energy 
sources, what should be taken into account as well are the future projections. 
According to the Hungarian National Energy Strategy, the share of renewable energy 
sources will double in 2020 in comparison to 2010 (Figure 1). 

Figure 1. The share of renewable energy sources in 2010 and 2020 in Hungary 

 
Source: Hungarian Investment and Trade Agency (2012) 
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Figure 1 shows that in terms of the structure of renewable energy sources 
Hungary gives priority to the production of biogas and biomass. Judging by the 
achieved results, it can be concluded that in 2010 Hungary achieved the desired 
projections regarding exploitation of hydropower and geothermal energy. In the case of 
Hungary, it should be pointed out that it needed not more than one decade to double the 
usage of renewable energy resources. Because of its geography and location, Hungary 
is not among the richest EU member states in terms of sources of renewable energy. 
That is why Hungary was committed to reach only 13% of renewable energy in its total 
energy consumption by 2020 (Garay et al., 2012). 

On the other hand, the Serbian Government set itself a goal to make the 
percentage of exploitation of renewable energy sources equal 12% by 2015. According 
to the Energy Sector Development Strategy of the Republic of Serbia by 2015, 
exploitation of renewable energy sources will focus primarily on the so-called 
centralized production of thermal and electric energy with the purpose of meeting the 
needs of local consumers and efficient supply of electricity surplus to the local network 
of the power system of Serbia. Therefore, the exploitation of renewable energy sources 
is reflected primarily in biomass combustion and exploitation of solar potential, as well 
as in the construction of mini and micro hydroelectric power plants and wind turbines 
with power up to 10 MW. 

Figure 2. The share of certain renewable energy sources in the energy potential of Serbia set for 2020 

 
Source: Provincial Energy Efficiency Center (2012) 

Moreover, one should also take into account the planned maximum annual 
potential of renewable sources in Hungary and Serbia (Table 2).  

Table 2. Maximum annual production potential of renewable energy sources in Hungary and Serbia 
Renewable energy sources Hungary Serbia 
Biomass 203-328 PJ 113,04 
Hydropower 14,4 PJ 25,12 
Geothermal sources 63,5 PJ 8,37 
Wind energy 532,8 PJ 25,12 
Solar energy 1.838 PJ 8,37 
Total 2.600 – 2.700 PJ 180 -196 

Source: Hungarian Investment and Trade Agency(2012);Ministry of Energy, Development and Environment 
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Theoretical calculations of maximum annual production from renewable energy 
sources have been presented. These calculations depend on numerous factors, such as 
economic, social, technological and environmental factors. Movement of these factors 
determines whether the projections regarding annual production will be realized.  

Parallel comparison of theoretical calculations of maximum annual production 
potential of renewable energy sources points to the fact that Hungary’s highest 
potential lies in the annual production from solar energy. However, Hungary also has 
the biggest gap between projected production potential and current consumption in the 
field of solar energy due to high costs of production based on photothermal and 
photovoltaic devices and the load balancing-related problems due to intermittent 
nature. On the other hand, Serbia’s highest potential lies in wood biomass (wood 
cutting and wood waste during its primary processing) and agricultural biomass 
(various agricultural crop residues). In the Republic of Serbia, the main biomass-based 
energy potential can be found in Vojvodina, Posavina, Mačva, Podunavlje and Central 
Serbia. Serbia is also characterized by the gap between the predicted total production 
potential from renewable energy sources and the current production, which amounts to 
3.84 million toe per year. The situation is such due to the fact that current production 
from renewable energy sources amounts to 0.86 Mtoe a year, which makes only 18% 
of theoretical projected potential.  

2.1. Biomass as a renewable energy source in the Republic 
of Serbia and the Republic of Hungary 

Bioenergy is becoming increasingly interesting and important subject for the public, 
policymakers and decision-makers as a result of rises in the prices of fossil derived 
energy coupled with some concerns over nuclear enery (Executive Committee of IEA 
Bioenergy, 2010). It is the most widely used renewable energy source, representing 
nearly a billion tonnes of oil equivalent-consumption levels comparable to natural gas, 
coal and electricity (Executive Committee of IEA Bioenergy, 2010). The focus of 
bioenergy initiatives is economically, enviromentaly and social sustainable use of land 
for bioenergy. 

Benefits of exploiting biomass as the energy source lie in: crops planted for the 
purpose of producing energy, stimulation of cultivation of new energy crops on unused 
agricultural land, use of waste materials in agriculture and food industry, lower 
emission of harmful gases and waste materials. Besides, exploitation of biomass brings 
about economic benefits as well, reflected in new jobs, generating extra income in 
agriculture, forestry and wood industry through the sale of biomass. Apart from a 
number of benefits arising from the exploitation of biomass, disadvantages related to 
this issue must not be ignored: emission of pollutant gases, waste water, high costs of 
biomass collection, transportation and storage. 

Biomass can be used in many different ways. In the case of Serbia, biomass 
brings the most promising results when it is used for: building and household heating 
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by using biomass briquettes and pellets; electricity generation; in the north it could be 
carried out by using agricultural biomass, while in the south it could be done by using 
forest residues and waste; district heating, especially in the south of Serbia where gas 
distribution network  

has not yet been developed and where district heating is based on the use of oil 
and coal; in these cases, the idea would be to supplement fossil fuels with biomass or 
replace one type of fuel with another completely. 

Total biomass potential in Serbia, which comes from annual crops, amounts to 
approximately 12.5 million tons per year, which, in terms of energy, amounts to 
approximately 1.7 million Mtoe. With respect to the structure of agricultural biomass 
in Serbia, the largest share is held by corn biomass, amounting to more than 50%. It is 
followed by small grains straw with share exceeding 20%, and sunflower, soybean and 
rapeseed residues amounting to approximately 15%. What is more, it must be pointed 
out that the potential of wood biomass amounts to 1 million toe. Therefore, it can be 
said that Serbia has production potential coming from agricultural and wood biomass. 
For example, Vojvodina and areas along the rivers Danube and Sava stand for the main 
sources of agricultural biomass, while the south of Serbia is rich in forests and stands 
for the main source of wood biomass. Vojvodina has the highest potential coming from 
agricultural waste, providing 8-12 million tons of biomass annually. With respect to the 
area of the Autonomous Province of Vojvodina, maize production is the most common 
in South Banat, Northwest and Northeast Bačka, whereas the production of small 
grains is the most common in Central Bačka and East Srem. Soybean production is the 
most common in Southwest Bačka and West Srem. High level of soybean production 
has been recorded in the municipalities of Central Bačka and the municipality of 
Plandište in East Banat (Факултет техничких наука, 2008б). In addition to 
agricultural and wood biomass, significance is given to biogas as well, due to the fact 
that Serbian production potential of biogas is such that it can make up for around 20% 
of imported natural gas (Јовановић 2010). With respect to the Autonomous Province 
of Vojvodina, forest residues are not significant and amount to 50 000 tons a year. The 
total quantity of biomass in AP Vojvodina equals 10 749 167 tons. The structure of the 
estimated quantity of biomass is presented in the table that follows. 

Table 3. The structure of total biomass on the territory of AP Vojvodina 
Type of biomass Quantity in tons 
Crop farming biomass 6.003.112 
Orchard and vineyard biomass 95.143 
Cattle breeding biomass 3.905.079 
Forest biomass 352.048 
Communal waste 393.785 
Total 10.749.167 

Source: Радовановић, (2012, February) 
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The largest barrier to greater exploitation of biomass in Serbia is reflected in the 
price of electricity which is the lowest in comparison to other alternatives. Besides, 
experience in the exploitation of biomass for the production of energy is lacking and 
the market for the sale of equipment for exploiting biomass is undeveloped. Another 
barrier lies in the utilization of equipment that is not intended for the exploitation of 
biomass, but for high-quality types of coal, which creates problems in the process of 
exploitation and reduces effects of biomass as a significant energy source. Overcoming 
these barriers will enable greater exploitation of this most significant renewable energy 
source in Serbia. 

Hungary can achieve competitive biomass production due to good agro-
ecological conditions (Hungarian Investment and Trade Agency, 2012). Just like the 
case of Serbia, Hungary’s highest potential lies in agricultural and wood biomass. The 
total Hungarian biomass-based renewable energy potential, taking sustainability 
criteria into consideration, is 145.5 PJ-188 PJ. 

Table 4. The structure of biomass in Hungary 
Description Realistically produced 

(million t/year) 
Energy content 

(PJ/year) 
Electricity 

(GWh/year) 
From forest 3,25 45,5 2275 
Produced for this purpose 5,6 74,16 6180 
Agric. by-product, waste 5,4 62 5100 
Other by-product, waste 0,55 6,6 550 
Total  14,8 188,26 14105 

Source: Hungarian Investment and Trade Agency (2012) 

When wood biomass is taken into consideration, with its two million hectares of 
forests, Hungary can produce 13 million m3 of wood. However, Hungary produces 
only 7 million m3 each year, 50% of which is used for energy production. After 
analyzing wood biomass, what should be taken into consideration is Hungary’s 
potential in the exploitation of agricultural biomass. Every year 4-4.5 million tonnes of 
straw originates from the production of grain cereals and of this about 2.4-2.8 million 
tonnes could be used for energy production. About 2.5-3.0 million tonnes of maize 
stover could be utilised as biomass for energy production (Biomassza Termékpálya 
Szövetség, 2008). In addition, a significant amount of sunflower stems and oilseed rape 
straw is produced annually, as is about 150-200 thousand tonnes of vineyard biomass 
and a further 400-500 thousand tonnes of orchard biomass (Garay, at al., 2012). 

Further development of biomass based energy production is however limited by 
financial and sustainability issues on the production side, the low purchasing power of 
Hungarian households, and the slow spread of ‘green thinking’ in the country (Garay, 
at al., 2012). 
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2.2. Hydropower potential of the Republic of Serbia and the 
Republic of Hungary 

The total technical hydropower potential in Serbia is about 17,000 GWh, about 60% of 
which is currently utilized (Голушин, Тешић, Остојић, 2010). 10.4% of energy 
potential in Serbia lies in waterways where small hydropower plants could be 
constructed (Јовановић, Паровић, 2010). Therefore, the potential of small waterways, 
where small hydropower plants could be constructed, amounts to 0.4 million tons or 
3% of the total potential of renewable energy sources in Serbia. 

Serbia has 39 small hydropower plants with the installed capacity of 49 MW. 
Based on the Cadastre of small hydropower plants prepared by the company 
“Energoprojekt” in 1987, in Serbia there are 856 identified sites where small 
hydroelectric power plants could be built. Cadastre of small hydropower plants in 
Vojvodina of 1989 identifies 13 sites. Total installed capacity of these facilities would 
be approximately 450 megawatts with annual production of approximately 1600 GWh 
(Јовановић, Паровић, 2010). 

Small hydropower plants that are located on the territory of the Republic of 
Serbia run on renewable energy sources, which offers the possibility of saving 1.6 to 
2.2 kg of coal, that is, 0.25 kg of oil for each produced kWh of electricity. This 
contributes to the preservation of existing natural resources as well as the 
environmental protection from the emission of sulphur and nitrogen oxides as well as 
carbon oxides. In addition to these benefits, economic profitability of using small 
hydropower plants should be taken into account as well. Namely, it is reasonable to 
invest in the construction of small hydropower plants since they bring from eight to ten 
euro cents per one produced kilowatt of electricity. 

One of the major obstacles to higher level of investment lies in the necessity of 
obtaining a number of permits, nearly 30, from different authorities. What is more, lack 
of qualified cadre affects the development of this field as well. 

In Hungary the process of implementation a limited number of small and micro 
size hydro power stations was in progress. Beside the implementation of new sites, 
existing facilities were also being modernized. The renovation of the Tiszalök hydro 
power station was being accomplished in three phases and finished in 2010 (Heilmann, 
A., 2013). A total of 16 to 17 MWe of installed electrical power could realistically be 
installed until 2020. 

2.3. Geothermal energy in the Republic of Serbia and the 
Republic of Hungary 

Geothermal energy is reflected in geothermal heat flow density. This type of renewable 
source affects the formation of larger supply of heat flow. The value of this energy 
source on the territory of Serbia amounts to more than 100 mW/m². The estimated 
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capacity of all wells in Serbia is approximately 160 megawatts. In Vojvodina, there are 
62 artificial geothermal sources with total yield of 550 l/s, thermal power of 
approximately 50MW and average outlet temperature of 48.8 degrees Celsius. 
However, only 1/5 of drilled wells are used on the territory of AP Vojvodina. South of 
the rivers Danube and Sava there are 48 wells more with estimated capacity of 
108MW. 

However, Serbia is characterized by the lack of incentives aimed at exploitation 
of geothermal potential. Therefore, no progress has been made in this field in the last 
15 years, which is confirmed by the fact that in many thermal spas across Serbia 
prospective energy efficiency is ignored and conventional ways of heating are used 
instead of thermal waters.  

Natural conditions in Hungary are very favorable for geothermal energy 
production and utilization. Hungarian geothermal potential amounts to 90 mW/m², 
which is quite significant when compared to the average value in Europe equaling 60 
mW/m². Therefore, Hungary is significantly increasing the global average of 
geothermal potential. For that reason, the goal is to preserve this kind of natural 
treasure and complement it with new capacities. Up to the present a total of 858 wells 
have been drilled that produce thermal water warmer than 30 oC. Out of this number, 
148 wells are abandoned and 171 are temporarily closed (Toth, 2012). Balneology use 
was the earliest way to utilize thermal waters. Worldwide-known spas are in Budapest, 
Bük, Hajdúszoboszló, Harkány, Hévíz, Sárvár, Zalakaros and many other places. 
Altogether 214 thermal wells and 120 natural springs produce water for sport and 
therapeutically purposes (Ottlik, 1988). Agricultural use is the most important branch 
of geothermal energy utilization in Hungary. Greenhouses of more than 500,000 m2, 
plastic tunnels and soil heating is supplied with the heat of thermal water (Toth, 2012).  

The Hungarian geothermal potential can provide 6% of the total renewable 
energy commitment of Hungary (14.7%) until 2020. Heat pumps can provide 1% of the 
total, which is 0.01% at present. The next few years should bring a dynamic increase in 
their usage and the heat pump capacity stands to increase threefold (Hungarian 
Investment and Trade Agency, 2012). Application of heat pumps is one way of 
extracting geothermal energy from the ground. Some EU countries have passed legal 
regulations on the basis of which each building must have a heat pump. Therefore, 
based on the decision made by the EU Council by 2020, each new building must be 
energy independent, which is possible only by using heat pumps. Most European 
countries provide incentives for the installation of heat pumps since heating via heat 
pumps is cheaper by 80 to 90% when compared to conventional heating methods. 

2.4. Wind energy on the territory of the Republic of Serbia 
and the Republic of Hungary 

About 1 to 2% of energy coming from the sun is converted into wind energy. It is 50 to 
100 times more than energy converted into biomass from all plants on Earth (Шљивац, 
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Шимић, 2009). European Union is the largest wind energy market with the share of 
66.8% in the total global installed capacity (Шљивац, Шимић, 2009). 

Exploitation of wind energy has a positive global effect on the environment. 
Ecological importance of exploiting wind energy is enormous since the emission of 
CO2 is avoided in that way. By constructing windmills, Serbia will stop emitting 
100,000 tons of CO2 and will be able to export it to the so-called CO2-market 
(Факултет техничких наука, 2008а). However, there are also some local negative 
effects, such as noise, reflection of light, effect on telecommunications etc. 
(Златановић, 2010). 

In Serbia, the assessment of the wind energy share in the total RES potential is 
0.19 million toe annually (5%). The study carried out in 2002 points to a significant 
energy potential estimated at approximately 1300MW and annual wind-based energy 
production estimated at 2.3 TWh. This refers particularly to the following areas: 

 Eastern parts of Serbia – Stara Planina, Vlasina, Ozren, Rtanj, Deli Jovan, Crni 
Vrh etc. These regions are characterized by locations where average wind   speed 
exceeds 6 m/s. 

 Zlatibor, Žabljak, Bjelasica, Kopaonik and Divčibare are mountain areas where 
micro-locations suitable for the construction of wind turbines could be determined 
by measurement. 

 Pannonian Basin, north of the Danube, is rich in wind as well. This area covers 
approximately 2,000 km2 and is suitable for the construction of wind turbines 
because of the existence of road infrastructure, electrical network, proximity of 
major centers of energy consumption and the like.  

If the Pannonian Basin, that is, the area of AP Vojvodina is taken into account, it 
could be said that the wind energy potential is significant because in some places, such 
as Fruška gora, Vršac hill and South Banat, wind speed ranges from 4.5 to 6 m/s. What 
is more, on Vršac hill, there are two locations where wind speed exceeds 6 m/s. If 
average wind speed at 50 m above ground is taken into consideration, area around 
Vršac is the area with the highest wind speed. Furthermore, if annual wind speed at 100 
m above ground is taken into consideration, the highest speed is recorded in the area 
around Vršac and wider, including the area around Banatski Karlovac. Wind speed 
above 6 m/s is recorded in the areas around Zrenjanin, Banatski Karlovac and Vršac at 
the height of 200 m above ground. 

Despite the positive results of the analyses of Serbian wind energy potential, 
Serbia is lagging behind the EU countries in this field. For that reason, the state 
stimulates the construction of windmills and wind farms through systems of subsidized 
prices of energy produced from renewable sources, so that the determined fixed price 
per kilowatt-hour of wind energy amounts to 9.5 euro cents. Moreover, transmission 
system development plan, prepared by the Public enterprise Elektromreža Srbije 
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(Serbian Transmission System and Market Operator) for the period up to 2014 includes 
the plan of the way and time of connecting wind turbines and stands for one of the 
incentives in the field of exploiting wind energy. 

2.5. Solar energy potential in the Republic of Serbia and the 
Republic of Hungary 

Photovoltaic energy can be a competitive alternative to traditional fossil-based energy 
fuel even in regions with a lower mean of sunshine hours. The leading EU country in 
the exploitation of solar energy is Germany, where annual average irradiation on opti-
mal surface is below 1000 kWh per m2 per year. Average solar radiation in Serbia is by 
approximately 40% higher than the European average and amounts to 1,400 kWh per 
m2 per year. Towns in the south of Serbia, Niš, Kuršumlija and Vranje, have the high-
est potential solar energy potential. With respect to the northern parts of Serbia, that is, 
AP Vojvodina, average solar radiation ranges between 1 and 1.4 kWh per m2 in Janu-
ary and between 6 and 6.3 kWh per m2 in July. Southeastern parts of AP Vojvodina 
have the highest solar energy potential with average solar radiation amounting to 1500 
kWh per m2 per year. 

Hungary receives as much as 2,200 hours of sunshine a year. In Hungary, 
average solar radiation is over 1,300 kWh per m2 per year. Southern parts of Hungary 
have the highest solar energy potential. More specifically, the average quantity of 
energy in the regions with worst radiation condition makes 1,220 kW/hour per square 
meter per year, while the sunniest regions get a solar radiation of 1,325 kW/hour per 
square meter yearly (Balazs, 2013) This means that with a properly developed 
photovoltaic power plant system, 50-60 % of the country’s energy needs could be 
covered (Balazs, 2013). Now in Hungary there is 1 MW of installed PV-systems, 
which is insignificant. That is why this country is characterized by the growth trend 
regarding the number of installed solar collectors. By 2012, roughly 200,000 square 
meters of photovoltaic solar systems were installed, which is still below the average of 
countries with similar conditions regarding the yearly mean of sunshine hours. 

Conclusion 

Analysis of the energy sector of the Republic of Serbia points to the conclusion that 
producing energy from renewable sources in Serbia is in its initial phase. So, renewable 
energy sector in Serbia is in the process of establishment. Parallel analysis of the 
potentials arising from renewable energy sources in Serbia points to the fact that Serbia 
places emphasis on planning with minimal practical realization of the defined plans in 
this field. All this indicates low level of exploitation of the potentials coming from 
renewable energy sources. 

On the one hand, Serbia can use its available energy potential and relative 
preservation of energy infrastructure to achieve success in the future and ensure further 
development. Based on the analysis of the potential of renewable energy sources in 
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Serbia, geothermal energy and energy coming from biomass have been identified as 
priority renewable sources of energy. What is more, generation of energy from other 
renewable energy sources is possible with the provision of additional funds and 
adequate know-how base. 

However, on the other hand, there are plenty of shortcomings on the Serbian 
energy market. Some of these shortcomings are reflected in the lack of specific strategy 
that would be completely accepted and implemented, inadequate legal framework that 
results in difficult and long process of obtaining permits, lack of funds, 
underdevelopment of the market of renewable energy sources, overdependence on 
external energy suppliers, irrational export, inadequate exploitation of energy, 
dominant share of coal exploitation in the generation of energy and very low level of 
investment in the maintenance of existing capacities. These shortcomings slow down 
the growth of exploitation of renewable energy sources and impede energy efficiency. 

With the purpose of maximizing the exploitation of Serbian energy potential in 
the future, it is necessary to apply measures for increasing energy efficiency, develop 
better energy, economic, environmental and social policies that would, with the support 
of appropriate legislative and executive power, attract foreign investments and raise 
public awareness of the importance of this sector. This set of activities would result in 
the creation of a sustainable energy system, which would enable more efficient 
economy, sustainable balance of natural resources and low level of environmental 
pollution. 
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Resume 

In the course of implementing its European integration processes, Serbia should focus 
on the maximum use of the potential coming from renewable energy sources. 
Projection of future energy development of Serbia relies directly on the currently 
available energy potentials and the possibility of their efficient and effective 
exploitation in the near future.  

The paper summarizes the current state of renewable energy sources in Serbia 
and Hungary and identifies the level of energy potential generated from biomass, the 
level of exploitation of hydropower potential, geothermal energy, wind energy and 
solar energy. At the same time, the paper deals with the desired projection of the 
potential coming from renewable energy sources of Serbia and Hungary by 2020. 
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