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Abstract: The main aim of this study is to highlight 

the main challenges of green transition in Serbia. 

The key challenges were achieving energy 

efficiency, and production of clean energy. 

Although, the majority of study in the field have 

been explored developed countries, there is 

growing interest of researchers in an issue of 

renewable energy in developing economies. Legal 

framework has been analyzed. The results showed 

the great potentials of Serbia in renewable energy 

resources, as well as pointed to significant 

challenges in wider exploration. Regional 

collaboration named WB6 can be framework for 

faster sustainable development of all Western 

Balkan countries.  
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1. INTRODUCTION  

In this paper, the authors will analyzed the 

challenges of green transition in Serbia. Serbia is 

chosen for three main reasons. First, Serbia has  

high energy intensities compared to European 

Union countries. Second, there are great 

renewable sources in Serbia. Third, the current 

state of the energy sector can be described as 

transitional in two ways. One way is change of 

economy, and the other is green transition i.e. the 

reduction of CO2 emission.  

Hovever, the main goal is efficiency in energy 

sector in Serbia. In the process of the green 

transition, the main investors are: „Green for 

Growth Fund, Regional Energy Efficiency 

Programme, European Bank for Reconstruction 

and Development, European Investment Bank, 

and World Bank Group“. Along with the 

important role of China, Turkey and Russia at the 

energy market. 

To achive sustainable development, the main goal 

will be racional consumption of primary energy 

sources i.e. energy saving. According to European 

Commission (2020), the greatest potential is wind. 

Moreover, it is necessary to invest in hydro 

power, as well. The production of renewable 

energy has numerous benefits for citizens, but 

some disadvantages is also present. In this study, 

the authors will pointed to both benefits and costs 

of green transition in Serbia.  

The experiences of EU countries in domain of 

renewable sources showed the following main 

obstacles: lack of expert knowledge, planning 

process of explatation would slow down that will 

result in high costs. 

This paper is structured as follows. Next section is 

devoted to research context. Serbia is a case in 

point. Therefore, the section the analysis of 

renewable energy potentials, and Serbian 

strategies will be presented. To achieve vision 

“Serbia 2030”, two alternative scenario are 

possible. The final part is devoted to conclusions. 

2. REVIEW OF PAST STUDIES 

The Sustainable development is a vision for all 

European Union countries. This can be realized 

throught reduction of CO2 emission, and increase 

financing of the energy efficiency projects. The 

majority of citizents and companies have to 

change their ways in energy consumption and 

other life values. In this transition there are three 

main challenges such as  financial and economic 

obstacles, knowledge and information obstacles, 

and institutional and organizational 

obstacles(Resch et al., 2017).  

The aforementioned obstacles can be overcame by 

the community-based activities in which various 
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groups jointly act in production of renewable 

energy (Soeiro & Dias, 2020). In EU countries 

numerous studies have been focused this 

important subject (Walker & Devine-Wright, 

2008; Yamamoto, 2016; Carlisle et al., 2009; 

Cejka et al., 2020; Denis & Parker, 2009; Kim et 

al., 2019; Carlisle et al.,2008; Young & Brans, 

2017; McCabe et al., 2018; Bhattacharjee & 

Nandi, 2021). The aim main of these studies has 

been to identify main challenges in the particular 

countries, and to suggest the measures for policy-

makers. 

3. RESEARCH CONTEXT 

Serbia is one of the Western Balkan countries. 

Sustainable strategy can be elaborated through 

two main perspectives. The first perspective 

includes legislative harmonization with the 

European Union laws. For instance, the goal is to 

increase renewable energy consumption. Joint 

strategy will be formalized by European 

Commission and Serbian Government. 

The second way is regional cooperation of 

Western Balkan countries called Energy 

Community – Western Balkans 6 initiative also 

known as Berlin process. Since  2014, the annual 

meeting have been realized in Europen cities to 

implement the Green Agenda in Western Balkans. 

In 2019  “Statement on Clean Energy Transition 

in the Western Balkans” had been signed in 

Podgorica.  

In 2020, the Green Agenda for Western Balkans 

had been signed. It comprised the main five pillars 

namely  (European Commission, 2020):  

1. „Climate, energy, mobility;  

2. Circular economy; 

3. De-pollution;  

4. Sustainable agriculture and food production, 

and  

5. Biodiversity“. 

 

To foster sustainable development in Western 

Balkan countries, since 2020 annual plans had 

been developed. The main suggestions from 

World Bank (2021) were: new and different 

investments in infrastructure, green products, and 

the significant potentials for green opportunities. 

4. RESEARCH RESULTS 

The results will be present into four following 

subsections: Energy balance in Serbia, Key 

renewable resources, Scenario planning, and 

sustainable growth throught regional cooperation. 

4. 1. ENERGY BALANCE IN SERBIA 

The results of the OECD and  International 

Energy Agency (2008) revealed the followed facts 

about the energy sector in Serbia: 

- Lignite was the vital resource for energy 

production,  as  Serbia’s largest primary 

energy source, 

- Followed by crude oil and oil products, 

- Natural gas was third ranked energy 

resource, 

- Electricity production was inefficient, 

- State ownership and regulation of energy 

price -low prices,  

- Lack of appropriate statistics, 

- So called energy poverty, and 

- Devastion of the forest along with the 

pollution. 

Moreover, the following actions have been 

proposed to Serbian Government in domain of 

sustainable development (OECD/IEA, 2008): 

- Creation a strategy of renewable energy 

production;  

- Identification of place where this energy 

can be used; 

- Financial support to plants that produce 

equipment; 

- National plan for sanation of devasted 

areas; 

- Penalty for illegal logging and 

- Harmonization of statistical methodology 

with EU regulative.   

 

It is important to note that statistics of renewables 

and waste, according to International Energy 

Agency (2021) composes of the followed 

categories: „electricity generation from biofluels, 

heat generation from renewable, hydroelectric, 

renewable share in final energy consumption, 

solar electricity generation, and wind electricity 

generation“. 

4. 2. KEY RENEWABLE RESOURCES 

The latest data of renewables in Serbia is 

presented (IRENA, 2023). Renewable share in 

Total energy supply was 13% in 2015, raised on 

17% in 2020. The structure of renewables in 

Serbia in 2022 was as followed (IRENA, 2023): 

 1% Bioenergy, 

 81% Hydroenergy, 

 13% Wind, 

 4% Solar energy, and 

 0% Geothermal energy. 

This structure has been significantly different in 

2020 when the main renewable was bioenergy 

(IRENA, 2023). 

In 2022 net capacity change in MW was: 

+472 Non-renewable 

+85 Solar 

+12 Hydro, and 

0% Bioenergy/Wind/Geothermal energy.  
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Serbia has great potentials for renewable 

generation, expecially solar and wind potentials. 

According to IRENA (2020) forecasts, economic 

potential in 2030 of wind is 1,796 MW, and 

technical potential is 29,670 MW.  

4.3. SCENARIO PLANNING 

If meta-data from relevant sources such as 

EUROSTAT, International Energy Agency, and 

International Renewable Energy Agency 

combined with scenario planning the results will 

be interesting (See Table 1). One of the 

proposition is that renewable energy share is 27%. 

Table 1.  Forecasting Serbian sustainable 

development 

Indicators Scenario 1 Scenario 2 

%renewable energy 36.8 39 

GDP growth in % 3.5 / 

Flat rate component 2.3 12 

 

Potential component 
2.0 / 

Inter-connector 

 
2.1 / 

Source: Eurostat (2021), IEA (2021), 

IRENA (2020) 

Regional cooperation can faciliate the green 

transition in Serbia. 

4. 4. SUSTAINABLE GROWTH THOUGHT 

REGIONAL COOPERATION   

In the past 17 years, researchers devoted 

significant focus on sustainable development of 

Western Balkan coutries (Dunjic et al., 2016; 

Schneider et al., 2007; Lalic et al., 2011; 

Topalovic et al., 2021; Ralchev, 2012; Pavicevic 

et al., 2020; Karakosta et al., 2012; Golusin et al., 

2013; Papapostolou et al., 2017). 

Since 2014, when initiative idea to foster 

sustainable growth thought regional cooperation, 

formaluzed in „Contract entitled Western Balkan 

6 Initiative“. The main goal of European 

Commission was to help and assist Western 

Balkans Governments in creation of regional 

energy market. Since 2015, the progress has been 

annualy monitored. 

Until 2030 the main objectives are (Resch et al., 

2019):  

 To improve methodology and statistics in 

Western Balkans; 

 The raise of renewable energy source in 

energy balance in whole region; 

 To reduce CO2 emission in Western 

Balkans countries. 

The newest data about energy mix in the Western 

Balkan countries are presented in Table 2. 

Table 2.  Energy consuption by source in 

Western Balkan countries 

 

Coun

try 
Coal 

Oil 

and 

oil 

prod

ucts 

Natura

l gas 

Renewa

ble 

enrgy 

Other 

Alba

nia 

259

8.40

7 

134

19.9

53 

 

404.93 

 

11858.1

42 

0 

B&H

  

491

95.8

03 

196

68.8

86 

2315.0

07 

20399.2

95 

0

0 

Mont

eneg

ro 

419

2.99

3 

453

3.52

3 

0 4008.58

9 

0 

Nort

h 

Mac

edon

ia 

974

3.03 

115

55.9 

2428.7

43 

4262.80

7 

0 

Serbi

a 

877

94.0

86 

443

81.5

89 

24793.

795 

23490.9

23 

1

3

.

5

8

8 

Source: Eurostat (2021) 

 

All Western Balkans are similar regarding cost of 

renewable production. But, they are disparences in 

renewables by each country in the 

region.However, significant differences have been 

in resource availability at country level. Regional 

integration of renewable energy market will 

facilitate sustainable development. The main 

obstacles can be identified as followed (Resch et 

al., 2017): 

 Political barriers that are manifested in 

political mission regarding sustainable 

development and energy efficiency, 

 Legal barriers that comprised lack of 

laws, institional obstacles, contacts, 

 Economic barriers high investment risk, 

small market, unpredictive condition and 

unexpected changes. 

CONCLUSION  

Green transition is a pathway for Serbia in 

achieving sustainable development. 

Decarbonization and clean energy production can 

foster an economic development. 

Results of this study revailed two possible 

strategies in green transition process. The fist is 

legislative harmonization with the European 

Union laws. The second is regional cooperation 
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and creation of one energy market for all Western 

Balkan countries.   

This study contributes to existing literature by 

exploring green transition in one emerging market 

such as Serbia.  

In this paper, the authors have been analyzed 

numerous meta-data from relevant sources and 

combined with scenario planning. The aim was to 

forecast renewable potentials and production until 

2030. The main renewables in Serbia are wind 

power and solar energy.  

There are limitations of this study. The fist one is 

specific reaserch context i.e. Serbia. Another 

limitation is qualitative method of research. Third 

limitation is available data for renewables in 

Serbian environment according to EU 

methodology. 

Future study will include one or more countries 

from Western Balkans. This will enable usage of 

the comparative method. If we include all Western 

Balkan countries the future study can be use to 

test proposed measures in domain energy efficiecy 

and green transition. 

 

REFERENCES  

[1]  Bhattacharjee, S., & Nandi, C. (2021). 

Design of a voting based smart energy 

management system of the renewable 

energy based hybrid energy system for a 

small community. Energy, 214, 118977. 

[2]  Carlisle, N., Elling, J., & Penney, T. 

(2008). Renewable energy community: 

Key elements (No. NREL/TP-540-42774). 

National Renewable Energy Lab.(NREL), 

Golden, CO (United States). 

[3]  Carlisle, N., Van Geet, O., & Pless, S. 

(2009). Definition of a'Zero Net 

Energy'Community (No. NREL/TP-7A2-

46065). National Renewable Energy 

Lab.(NREL), Golden, CO (United States). 

[4]  Cejka, S., Zeilinger, F., Veseli, A., 

Holzleitner, M. T., & Stefan, M. (2020, 

May). A Blockchain-based Privacy-

friendly Renewable Energy Community. 

In SMARTGREENS (pp. 95-103). 

[5]  Denis, G. S., & Parker, P. (2009). 

Community energy planning in Canada: 

The role of renewable energy. Renewable 

and Sustainable Energy Reviews, 13(8), 

2088-2095. 

[6]  Directive 2009/28/EC of the European 

Parliament and of the Council of 23 April 

2009 on the promotion of the use of 

energy from renewable sources and 

amending and subsequently repealing 

Directives 2001/77/EC and 2003/30/EC, 

Retrived from website on September 11, 

https://eur-lex.europa.eu/legal-

content/en/TXT/?uri=celex:32009L0028. 

[7]  Dunjic, S., Pezzutto, S., & Zubaryeva, 

A. (2016). Renewable energy 

development trends in the Western 

Balkans. Renewable and Sustainable 

Energy Reviews, 65, 1026-1032. 

[8]  European Commission (2020). Green 

Agenda for Western Balkans. Breesel: 

European Commission. 

[9]  European Commision (2021). EU 

energy policy. Retrieved from website 

September 

11,https://ec.europa.eu/energy/sites/defaul

t/files/documents/renewable_energy_in_t

he_western_balkans_6_ipf_interim_obser

vations.pdf  

[10]  Eurostat (2021). Complete Energy 

Balance. 

https://ec.europa.eu/eurostat/web/energy/

data/database 

[11]  Golusin, M., Ivanovic, O. M., & 

Redzepagic, S. (2013). Transition from 

traditional to sustainable energy 

development in the region of Western 

Balkans–Current level and requirements. 

Applied energy, 101, 182-191. 

[12]  International Energy Agency (2021). 

Data from Serbia. Retrived from website 

https://www.iea.org/data-and-

statistics/data-

tables?country=SERBIA&en 

[13]  International Renewable Energy 

Agency (2020). Energy Profile Serbia. 

Retrived from website www.irena.org 

[14]  International Renewable Energy 

Agency IRENA (2023). Energy Profile 

Serbia. Retrived from website 

www.irena.org 

[15]  Karakosta, C., Flouri, M., Dimopoulou, 

S., & Psarras, J. (2012). Analysis of 

renewable energy progress in the western 

Balkan countries: Bosnia–Herzegovina 

and Serbia. Renewable and sustainable 

energy reviews, 16(7), 5166-5175. 

[16]  Kim, M. H., Kim, D., Heo, J., & Lee, D. 

W. (2019). Techno-economic analysis of 

hybrid renewable energy system with 

solar district heating for net zero energy 

community. Energy, 187, 115916. 

[17]  Kontic, Lj., Bogavac, M., & Zivanovic, 

N. (2021). Renewable energy potentials 

in Western Balkan countries: The case of 

Serbia. In Economic and Social 

Development: Book of Proceedings, 133-

141. 

[18]  Lalic, D., Popovski, K., Gecevska, V., 

Vasilevska, S. P., & Tesic, Z. (2011). 

Analysis of the opportunities and 

https://www.iea.org/data-and-statistics/data-tables?country=SERBIA&en
https://www.iea.org/data-and-statistics/data-tables?country=SERBIA&en
https://www.iea.org/data-and-statistics/data-tables?country=SERBIA&en
http://www.irena.org/


|  173  | 

 

challenges for renewable energy market 

in the Western Balkan countries. 

Renewable and Sustainable Energy 

Reviews, 15(6), 3187-3195. 

[19]  McCabe, A., Pojani, D., & van 

Groenou, A. B. (2018). Social housing 

and renewable energy: Community 

energy in a supporting role. Energy 

Research & Social Science, 38, 110-113. 

[20]  OECD/IEA (2008). Energy in Western 

Balkans – The Path to Reform and 

Recostruction. France: Paris. 

[21]  Papapostolou, A., Karakosta, C., Nikas, 

A., & Psarras, J. (2017). Exploring 

opportunities and risks for RES-E 

deployment under Cooperation 

Mechanisms between EU and Western 

Balkans: A multi-criteria assessment. 

Renewable and Sustainable Energy 

Reviews, 80, 519-530. 

[22]  Pavicevic, M., Quoilin, S., Zucker, A., 

Krajacic, G., Puksec, T., & Duic, N. 

(2020). Applying the Dispa-SET model to 

the Western Balkans power system. 

Journal of Sustainable Development of 

Energy, Water and Environment Systems, 

8(1), 184-212. 

[23]  Ralchev, S. (2012). Energy in the 

western Balkans: a strategic overview. 

Institute for Regional and International 

Studies, Sofia. 

[24]  Renewable Energy Coordination Group 

(2019). Work Programme 2019-2020. 

Retrived from website 

https://www.energy-

community.org/documents/WP.html 

[25]  Resch, G. Liebmann, L. & Geipel, J. 

(2017): Assessment of the Progress in the 

Promotion and Use of Renewable Energy 

in the Energy Community, Energy 

Community, Final Report, 18 July 2017. 

https://www.energy-

community.org/documents/studies. 

[26]  Resch, G. Et al. (2019). Study on 2030 

overall targets (energy efficiency, RES, 

GHG emissions reduction) for the Energy 

Community, Final Report, 12 June 2019. 

Retrived from website on October, 

https://www.energy-

community.org/documents/studies.html  

[27]  Schneider, D. R., Duic, N., Raguzin, I., 

Bogdan, Z., Ban, M., Grubor, B., ... & 

Bakic, V. (2007). Mapping the potential 

for decentralized energy generation based 

on RES in Western Balkans. Thermal 

Science, 11(3), 7-26. 

[28]  Soeiro, S., & Dias, M. F. (2020). 

Renewable energy community and the 

European energy market: main 

motivations. Heliyon, 6(7), e04511. 

[29]  Topalovic, Z., Haas, R., Ajanovic, A., & 

Hiesl, A. (2022). Economics of electric 

energy storage. The case of Western 

Balkans. Energy, 238, 121669. 

[30]  Walker, G., & Devine-Wright, P. 

(2008). Community renewable energy: 

What should it mean?. Energy policy, 

36(2), 497-500. 

[31]  Yamamoto, Y. (2016). The role of 

community energy in renewable energy 

use and development. Renewable Energy 

and Environmental Sustainability, 1, 18. 

[32]  Young, J., & Brans, M. (2017). Analysis 

of factors affecting a shift in a local 

energy system towards 100% renewable 

energy community. Journal of cleaner 

production, 169, 117-124. 

 

 

https://www.energy-community.org/documents/WP.html
https://www.energy-community.org/documents/WP.html

