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Abstract

This paper analyzes the perspectives of energy transition in Bosnia and Herzegov-
ina and Serbia within the context of European integration, with a particular focus
on the role of coal and the thermal power sector. The main hypothesis is that the
transition can be accelerated without jeopardizing energy security, provided that
socially just measures are implemented and investments are made in renewable en-
ergy sources. The methodological framework includes an analysis of strategic and
legal documents, a comparative review of energy policies, and an empirical survey
conducted among thermal power plant workers. Survey results show that employ-
ees still perceive coal as a key energy resource, but they also express readiness to
participate in training and requalification programs, which confirms the potential
for a just and sustainable transition. The conclusion emphasizes that alignment with
EU norms and climate policies is essential, but it must be achieved while preserving
energy stability and the socioeconomic security of local communities.

Keywords: coal, energy transition, thermal power plant, European Union, Bosnia

and Herzegovina, Serbia

1. INTRODUCTION

Coal has been the backbone of the energy sector in the
Western Balkans for decades, particularly in Bosnia and
Herzegovina and Serbia, where coal-fired power plants
play a central role in electricity production. While this en-
ergy mix ensures supply stability and supports the econ-
omy, it raises serious concerns about sustainability, envi-
ronmental protection, and alignment with European and
global climate targets. The gradual phase-out of coal,
commonly referred to as energy transition, has become
one of the most pressing challenges for both countries on
their path to EU membership.

Despite numerous strategic documents and plans
promoting renewable energy, coal-fired power plants con-
tinue to form the core of the energy system. These
plants not only provide the majority of domestic electric-
ity but also employ large numbers of workers and con-
tribute significantly to local economies, especially in re-
gions dependent on mining and coal-based energy pro-
duction. Therefore, energy transition cannot be consid-
ered merely a technical or environmental process; it is a

socio-economic challenge that requires careful planning,
responsible policy-making, and fair compensation for af-
fected communities and workers. Another important as-
pect is the geopolitical dimension of energy transition,
since both countries face the dual challenge of aligning
with EU climate policies while maintaining regional en-
ergy stability in the Western Balkans.

This paper aims to analyze the prospects of energy
transition in Bosnia and Herzegovina and Serbia from the
perspective of supply security, environmental responsibil-
ity, and social justice. Special attention is given to real-
istic timelines for coal reduction, compliance with Euro-
pean integration processes, and the readiness of the en-
ergy sector to respond to transition requirements without
endangering jobs or energy stability. The study relies on
the analysis of strategic and legal documents, a compara-
tive review of policies in the two countries, and relevant
academic and professional literature. By combining these
approaches, the paper seeks to provide a comprehensive
overview of the challenges and opportunities of energy
transition in Bosnia and Herzegovina and Serbia.
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1.1. Legal and Strategic Framework of Energy
Transition in Bosnia and Herzegovina and
Serbia

Bosnia and Herzegovina, as a signatory to the Energy
Community Treaty, has undertaken the obligation to align
its energy legislation with that of the European Union
(EU), which includes market liberalization and the pro-
motion of sustainability (Ministry of Foreign Trade and
Economic Relations of Bosnia and Herzegovina 2018).
The planning and implementation of the energy transition
in Bosnia and Herzegovina is based on the conclusions of
the 16th Ministerial Council meeting of the Energy Com-
munity (November 2018), where member states commit-
ted to preparing integrated climate and energy plans for
the period 2021-2030 by 2019 (NERDA 2019). The pri-
mary goal is to ensure sustainable development through
the use of renewable energy sources (RES), while main-
taining fiscal responsibility and compliance with Euro-
pean standards. However, the lack of a unified energy
policy framework at the state level continues to slow down
implementation, creating discrepancies between entities
and delaying full compliance with EU directives.

Despite some efforts toward decarbonization, Bosnia
and Herzegovina still relies heavily on coal as its main
energy resource. According to the Agency for Statistics
of Bosnia and Herzegovina, total coal production in 2023
exceeded 13 million tons, with lignite accounting for 51%
and hard coal 40.5% of total energy consumption (Agency
for Statistics of Bosnia and Herzegovina 2024). This en-
ergy structure further complicates the implementation of
green policies and alignment with EU climate goals.

The regulatory framework in Bosnia and Herzegov-
ina acknowledges the role of end users in the transition
toward sustainable energy. Consumers have the right to
connect RES installations for self-consumption, subject to
installed capacity limitations. They also have access to net
metering and the possibility of forming Renewable Energy
Communities (RECs), which can produce, consume, and
exchange energy. However, access to incentives differs
among the entities, while the Br¢ko District applies more
restrictive rules compared to the Federation of Bosnia and
Herzegovina and Republika Srpska. The distribution sys-
tem operator plays a key role in this process, being respon-
sible for grid connections, billing, and balancing electric-
ity production and consumption.

Even without a detailed analysis, it is evident that en-
ergy transition in Serbia lags behind EU member states.
Its content is still not sufficiently harmonized conceptu-
ally or officially, and is often not publicly available, even
to those most affected — employees in energy compa-
nies (Puki¢ 2022). Compared to Bosnia and Herzegov-
ina’s complex governance system, Serbia’s energy tran-
sition occurs within a centralized regulatory framework,

allowing for more efficient implementation of legal and
strategic measures.

Serbia has initiated the process of aligning national
legislation with EU law, giving priority to establishing
monitoring, reporting, and verification (MRV) systems
(Mirkovi¢ & Luki¢ 2018). The Serbian legal framework
largely relies on EU strategic directions. The Just Transi-
tion Mechanism and the “Fit for 55” package provide the
main instruments for reducing greenhouse gas emissions
and gradually steering the energy sector toward climate
neutrality (Privredna komora Srbije 2023).

These instruments also serve as a basis for defining
domestic reforms aimed at aligning with EU policies and
modernizing the regulatory framework. A significant le-
gal step in this regard was the adoption of the Law on the
Use of Renewable Energy Sources, effective from April 30,
2021. This law, the first lex specialis in the field of RES, in-
troduced a set of market-oriented incentive mechanisms
(Raji¢, Veljovi¢, & Savici¢ 2023). Although the law en-
visages subsidies, producer balancing responsibilities, and
the role of prosumers, its full implementation has been de-
layed due to the late adoption of secondary legislation —
specifically the decrees governing the status of prosumers
and the criteria for market premiums (auctions) — as well
as certain inconsistencies with the main Energy Law.

Each country develops national plans and strategies
that define how energy transition will be implemented in
practice. These plans include targets for reducing harmful
gas emissions, promoting renewable energy, and adapt-
ing to new climate conditions. In this way, Bosnia and
Herzegovina and Serbia set clear directions and measures
to align with broader international and European climate
policies. By harmonizing with the EU legal framework
and Energy Community requirements, Bosnia and Herze-
govina and Serbia are gradually building the regulatory,
technical, and institutional prerequisites for a transition
to climate-neutral and sustainable energy systems.

1.1.1. Current Status and Role of Coal in the
Thermal Power Sector

Coal continues to play a dominant role in the thermal
power sector of Bosnia and Herzegovina, as evidenced
by high production rates and intensive use in fossil-fuel
power plants. In 2023, Bosnia and Herzegovina produced
a total of 13,074,737 tons of coal, 6,684,659 of which
were lignite, and the remaining 6,390,078 tons were hard
coal (Agency for Statistics of Bosnia and Herzegovina
2024). The majority of the produced coal is consumed
by the energy sector, with lignite accounting for 51% and
hard coal for 40.5% of total consumption. Coal mining is
concentrated in mining-energy basins across both entities.
In the Federation of Bosnia and Herzegovina, the most
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significant mines are Kreka, Purdevik, Banovi¢i, Kakanj,
and Zenica, whereas in Republika Srpska, key mines are
technically and operationally linked to the thermal power
plants in Ugljevik, Gacko, and Stanari. This organiza-
tional structure illustrates the strong interdependence be-
tween mining and coal-based electricity production, mak-
ing the thermal power sector one of the main pillars of the
country’s energy balance.

The major thermal power capacities in Bosnia and
Herzegovina include the Ugljevik, Gacko, Stanari, Tuzla,
and Banovi¢i power plants. These facilities rely exclu-
sively on domestic coal, ensuring a high degree of en-
ergy self-sufficiency, but also complicating the transition
toward cleaner energy sources.

In Serbia, coal production remains a key component
of the energy sector, with over 30.7 million tons pro-
duced in 2024, primarily from the Kolubara and Kosto-
lac basins (Elektroprivreda Srbije 2024, p. 3). Accord-
ing to the same EPS data, thermal power plants under
EPS management — including Nikola Tesla A and B, Kol-
ubara, Kostolac A and B, and Morava — have a total in-
stalled capacity of 4,360 MW and contribute 21,274 GWh
to total electricity production. Open-pit mining reached
103.7 million m?, reflecting intensive resource exploita-
tion to maintain energy stability. Serbia continues to rely
on coal as the primary energy source in its thermal power
sector.

Thus, it is evident that Bosnia and Herzegovina
operates predominantly through interconnected mining-
energy systems at the entity level, whereas Serbia relies
on a centralized model of large thermal blocks managed
by EPS, with a substantially higher production volume.

1.2. Challenges of Just Transition from Coal to
Renewable Energy Sources

1.2.1. Strategic, Institutional, and Regulatory
Challenges

The energy transition in Bosnia and Herzegovina and the
Western Balkans represents a complex process that re-
quires alignment of national policies with international
obligations, economic realities, and environmental pro-
tection goals. Key demands emerging from civil society
campaigns directed at competent institutions emphasize
compliance with international commitments, the incorpo-
ration of full energy costs (including environmental and
health impacts) into economic analyses, and the cessa-
tion of new coal power plant construction in favor of im-
proving energy efficiency and promoting renewable en-
ergy sources (Center for Environment 2020).

The energy sector in Bosnia and Herzegovina is not
merely a market activity but is also heavily influenced by

geopolitical and political factors. Therefore, a clear strate-
gic vision and alignment with EU directives and climate
policy goals are essential. As a signatory of the Energy
Community Treaty, BiH is obliged to implement European
legislation in the fields of energy and environmental pro-
tection. Moreover, due to the significant economic role
of the EU as a partner, Bosnia and Herzegovina needs to
accelerate the process of green energy transition to keep
pace with European trends and achieve sustainable devel-
opment.

Historically, the EU has evolved from a Coal and Steel
Community into a global leader in climate change mitiga-
tion, illustrating the importance of aligning energy and
environmental policies. The EU has set ambitious tar-
gets for reducing greenhouse gas emissions, increasing the
share of renewable energy sources, and improving energy
efficiency, providing a clear framework that Bosnia and
Herzegovina can adopt to ensure a just and economically
sustainable energy transition. Mechanisms such as the
EU Emissions Trading System (EU ETS) and other EU cli-
mate tools serve as models for policies that should be im-
plemented in Bosnia and Herzegovina to facilitate a fair
transition. It is also important to note that in Republika
Srpska, as well as across Bosnia and Herzegovina, various
incentives exist for renewable energy production.

In the context of the energy transition, specific chal-
lenges in Serbia must also be considered. Numerous pro-
fessional and academic forums, business meetings, and
other channels have highlighted the state of coal exploita-
tion in Serbia (Stjepanovié¢, Pukanovi¢, & Stjepanovié
2012). Long-standing stagnation and technological lag in
Serbia’s mining sector represent obstacles to a just tran-
sition toward renewable energy sources. Modernization
and restructuring of the mining industry are necessary,
but must be aligned with decarbonization goals while en-
suring a socially just exit from coal dependence for work-
ers and local communities.

1.2.2. Social and Economic Aspects of a Just
Transition

A just transition places social dialogue at its core, empha-
sizing the creation of new jobs in emerging green sec-
tors, the greening of existing coal-sector jobs, providing
workers with access to education and training to acquire
skills necessary for employment in a decarbonized econ-
omy, ensuring social security through active labor mar-
ket policies and social protection measures, as well as sig-
nificant financial investments to establish the foundation
for new industries and the transformation of existing ones
(Cavor Milev 2022). In regions highly dependent on coal,
such as Gacko in Bosnia and Herzegovina and Lazarevac
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in Serbia, decarbonization carries the risk of significant
job losses and potential economic destabilization.

The lack of developed infrastructure for the produc-
tion and distribution of renewable energy further slows
the transition and increases energy insecurity. The social
and political context in Serbia remains fragile, limiting the
development and widespread deployment of green en-
ergy technologies, while human resources are either un-
prepared or insufficient for the production and implemen-
tation of innovations (Gr¢i¢ 2024). Consequently, the so-
cial consequences of changes in Serbia’s energy sector are
multifaceted. One aspect relates to the new energy system
and pricing mechanisms, which are shaped by updated
energy policies and legislation. Another aspect concerns
employment, wages, and the standard of living of people,
primarily employees in energy companies and their fam-
ilies (Ministry of Mining and Energy of Serbia 2024).

Resistance to energy reforms may also arise from so-
cial, economic, and political levels, particularly when lo-
cal communities feel excluded from decision-making pro-
cesses. Therefore, the concept of a just transition becomes
a crucial tool, entailing measures that ensure no commu-
nity is marginalized during the process of energy change.
EU funds, such as the Just Transition Fund, can play a
decisive role in financing worker retraining, developing
new infrastructure, and mitigating the social costs of coal
phase-out. The challenges of a just transition involve bal-
ancing energy security, environmental protection, and
the socio-economic needs of local coal-dependent commu-
nities. An approach that considers these aspects enables
sustainable and inclusive development of the energy sec-
tor in Bosnia and Herzegovina, Serbia, and the broader
region.

1.3. Strategic Pathways for Energy Transition:
Outlook for 2030 and 2050

Complete phase-out of coal in electricity production by
2030 in Bosnia and Herzegovina and Serbia is not realistic
given the current energy production structure, the tech-
nical and institutional limitations of the system, and the
high level of social and economic dependence on the coal
sector. Although European policies and the Green Deal
have set ambitious goals, a more realistic timeline for the
complete shutdown of coal-fired power capacities in the
Western Balkans is between 2040 and 2050, provided that
the transition begins decisively and strategically during
this decade (Gvero 2023). Three main scenarios for the
energy transition in Bosnia and Herzegovina and Serbia
can be outlined, each comprising several complementary
pathways.

The first scenario involves the gradual closure of
coal-fired power plants, starting with the oldest, least ef-

ficient, and most environmentally burdensome plants, ac-
companied by mandatory social plans for affected work-
ers and communities. Implementing such social programs
and severance packages requires significant financial allo-
cation, potentially supported by the EU’s Just Transition
Fund, with estimates for similar regions in transition indi-
cating costs of several hundred million euros for compre-
hensive labor market adaptation.

The second scenario focuses on upgrading existing
coal plants through decarbonization measures, i.e., im-
plementing modern technologies to increase energy ef-
ficiency and reduce greenhouse gas emissions. Specific
technical measures include the installation of advanced
flue gas desulfurization (FGD) systems and the introduc-
tion of biomass co-firing, which can reduce CO, emissions
by up to 10-15% with relatively moderate capital invest-
ment compared to building new capacities.

The third scenario emphasizes accelerated devel-
opment of renewable energy sources, particularly solar
and wind power, along with parallel investment in energy
storage infrastructure and digitalization of the electricity
system. This scenario demands substantial investments
in grid stabilization and battery energy storage systems
(BESS) to manage the intermittency of wind and solar en-
ergy, with projected costs for regional grid modernization
often exceeding 1 billion euros to achieve full stability by
2050.

Additionally, considering the structure of the energy
systems and geopolitical challenges, bilateral and regional
cooperation in energy transition can play a key role.
Bosnia and Herzegovina and Serbia have potential for
joint renewable energy projects, especially in cross-border
zones, as well as for mutual technical and regulatory co-
ordination through platforms such as the Energy Commu-
nity of Southeast Europe. Furthermore, interconnection
of power grids and exchange of balancing capacities can
enhance the resilience and stability of the entire regional
system. Each potential scenario for the energy transition
assumes a strong upward trend in energy demand. If
strategic measures are implemented without further de-
lay, there is a realistic chance that both countries could
achieve a high rate of decarbonization by 2050, while pre-
serving energy security and ensuring social justice for af-
fected communities.

2. EMPIRICAL RESEARCH — SURVEY RESULTS

The research was conducted through an anonymous sur-
vey among employees of thermal power plants in Bosnia
and Herzegovina and Serbia. A total of 84 respondents
participated. Although this sample provides valuable in-
dicative insights into the attitudes of the workforce in
the thermal power sector, it represents a methodological
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Figure 1. Demographic and professional profile of the survey respondents.

Category A (blue): Country of origin — Bosnia and Herzegovina; Employer — TE Stanari; Work experience — less than 5 years;
Training on RES — received.

Category B (orange): Country of origin — Serbia; Employer — TENT; Work experience — 5-10 years; Training on RES — not
received.

Category C (grey): Employer — other thermal power plants; Work experience — more than 10 years.

limitation for broad generalization to the entire energy
sectors of both countries. The disproportion in the geo-

graphical distr.ibution of respondents (6?.5% from qunia Participation in training [ N
and Herzegovina and 34.5% from Serbia) is primarily a
result of greater accessibility to the target group and a TPP Readiness [N
higher institutional response rate within the Bosnian en-

Job threat NG

ergy sector, specifically from the Stanari Thermal Power
Plant. Consequently, the cumulative results slightly more Importance of coal [N
closely reflect the perspectives of the workforce in Bosnia

and Herzegovina, which was taken into account during

the interpretation of the data. The survey consisted of 0%  20%  40%  60%  80%  100%
10 closed-ended questions, aiming to examine workers’
perceptions of the significance of coal, the potential im-
pacts of energy transition, and their readiness to shift to- Figure 2. Attitudes of respondents towards energy transition
wards renewable energy sources. The collected data were and job security.

analyzed using descriptive statistical methods, and the re-
sults are presented as percentages.

m Category A ® Category B Category C

Category A: (Blue) Coal importance — very important; Job
threat from transition — yes, threatened; Technological
The data indicates a highly experienced workforce,  readiness — ready; Willingness to retrain — willing to
with 65.5% of respondents having more than 10 years of ~ participate.
service. However, there is a significant lack of prepared- ~ Category B: (Orange) Coal importance — partially important;
.. Job threat from transition — no, not threatened; Technological
ness for the energy transition, as only 3.6% of workers

- > . o readiness — not ready; Willingness to retrain — not willing to
have participated in any form of education or training re- participate.

garding renewable energy sources. Category C: (Grey) Coal importance — not important; Job
The analysis of Figure 2 reveals a deep reliance on threat from transition — not sure; Technological readiness —

traditional energy sources, as 94% of workers consider partially ready; Willingness to retrain — conditional (only with

coal to be a very important resource for their country.  higher salary).

This reliance is closely linked to significant employment

concerns, with 73.8% of respondents feeling that the en-
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Figure 3. Perspectives on a just transition and critical
success factors.

Category A: Feasibility of just transition — yes, transition is
possible; Primary condition — job retention.

Category B: Feasibility of just transition — no, transition is not
possible; Priority — investment in new equipment.

Category C: Feasibility of just transition — only if the state
and the company provide adequate support; Critical success
factor — training for new jobs.

Category D: Prerequisite for participation — higher salary or
direct financial assistance.

ergy transition directly threatens their current jobs. De-
spite the fact that 60.7% believe their power plants are not
ready yet for new technologies, there is a strong openness
to change: 72.6% of workers expressed a willingness to
participate in training for the renewable energy sector.

3. CONCLUSION

The energy transition in Bosnia and Herzegovina and Ser-
bia unfolds within a complex environment where eco-
nomic, social, and environmental challenges are closely
intertwined. While coal still plays a dominant role in the
power sector and decarbonization progresses slowly, the
survey among thermal power plant workers shows both
the recognition of coal’s importance and a willingness to
engage in training and reskilling. This indicates that,
with adequate institutional and corporate support, there
is genuine potential for a just transition.

The results confirm that the transition can be accel-
erated and aligned with European integration, provided
that social security and fair compensation for workers and
communities are given equal weight alongside climate ob-
jectives. This is particularly important since EU policies
often emphasize climate targets, while the social dimen-
sion of the transition often receives comparatively less at-
tention in practice. A gradual approach, supported by in-
vestments in education, job creation in the green econ-
omy, and renewable energy infrastructure, appears essen-
tial. For both countries, the central challenge and oppor-

tunity lies in balancing EU climate goals with the socio-
economic realities of their energy-dependent regions.
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